Munan T. Cmeeanueeuh
Heoewvko Tooopoeuh
Munan Paooeanoeuh

Bnaoan /[yuuh
Munan Munenxkoeuh

beozpaocka
UKO1a
Memeopoiocuje

Ceecka uemepma

Belgrade School of Meteorology

Volume 4.

beozpao, 2011.
Ilo cpnckom kanenoapy X 7520. 200una
According to Serbian calendar year 7520



Biblioteka : Naucna istraZivanja
Autori
Milan T. Stevancevié
Nedeljko Todorovié
Milan Radovanovié
Viadan Ducié
Milan Milenkovié

Beogradska Skola meteorologije
Sveska Cetvrta

Belgrade School of Meteorology
Volume 4.

Izdavaé Milan T. Stevancevié
Kompjuterska obrada
Viladimir i Dejan M. Stevancevié
Stampa: “LOG” Beograd
Direktor Rasa Ivanovié
Prevod na engleski
Jelena Radovanovié
Lektor : Ivana Damjanovi¢

CIP — Katanoruzauuja y myOiaukanuju
Hapogna 6ubnmorexa Cpouje, beorpan
551.5(082)

BEOTI'PA/ICKA mikoJia Mmeteoposioruje. Ce. 4 = Belgrade
School of Meteorology. Vol. 4 / Munau T. CreBanueBuh.......... (u
ap.) ; (prevod na engleski Jelena Radovanovic). — Beograd:
M.T. Stevancevic, 2011 ( Beograd : Log). - 438 str. ; ilustr. 24
cm. (Biblioteka Naucna istrazivanja)

PanoBu Ha cpn. w/wnm enra. Jesuky. Texct hup. u mat. — Tupax
150. — bubnmorpaduja y3 mojequne pagose. Abstracts.
ISBN 978-86-904985-6-7
1. CreBanuesuh, Munan T. , 1937 — (Aytop) (M31aBau)
A) Meteopomoruja - 300pHUTIA
COBISS. SR-ID 183458572

© 2011 All Rights Reserved. No part of this book may be reproduced,
stored in retrieval system, recording or atherwise, without written
permission.




Beogradska Skola meteorologije

SadrZaj :
TIPEO2OBOP............cc.eeeaeeaiieeeeeeeeee et 9
Doktorska disertacija “Simulacija karakteristika
oblaka mezorazmernim modelom sa ukljucenom hemijom” ......... 12
Kmwuinceena nazpaoa ,,HEBEH” 3a nonynaphy nayky
2009. 200UHE .................oooueeeeiiiiieiiieeeeeee e 15
1. Teorijske osnove kretanja Cestica Suncevog vetra
u interplanetarnom prostoru
Theoretical elements of the movement of particles
of the solar wind in inter-planetary space
Milan T. Stevancevic. ................cccooveemueeiieniiiiieenieeieeneesieennens 21
L1 L UVO ettt 23
1.2.2. Elektromagnetna Sila ...............cccccoeeeveeceeeceeenenaannn. 27
1.2.2. Kretanje Cestica Suncevog vetra
u interplanetarnom magnetnom polju........................ 29
1.2.1. Medusobni uticaj dve konture ...............cceeeuveeeunnnn. 37
1.3.1. Magnetski MOMENL .............ccceeeeevceeeciaeieaiiesieeaeans 41
1.4.1. MOMent Sila..........ccccooveiiiieiiiiiiiiiiiiieieceeeee 47
1.5.1. Dejstvo elektromagnetne sile .................cc.ccueeueeucn.. 51
1.6.1. Merenja interplanetarnog magnetnog polja................ 34
1.6.2. Merenje geomagnetskog polja .................coeeeueeuee.. 57
1.7.1. Uloga linija magnetskog polja..............cccccouveeunnn. 63
1.8.1. Energetski bilans magnetnih linija .......................... 67
2. Teorijske osnove heliocentricne
elektromagnetne seismologije
Theoretic Elements of Heliocentric
Elektromagnetic Seismology
Milan T. Stevancevic ..............cccoooveevieiieeniiiinienieeieeneeseennens 79
210 UVOd it 81
2.2.1. Elektromagnetni model ...............ccccccoveueeeeeecunennnnnne. &3
2.2.2. Povezanost meteorologije i seismologije .................. 83
2.3.1. Magnecenje materije.............cccueeecueeeecveenseeenaeeennne 91
2.3.2. Krive MaAgneCena.............cccueeecuveeecueeeeieeeiirencnneennnns 95




Heliocentri¢na meteorologija

2.3.3. Energija magnecenja ..............ccccueeecueeeevueeneunennnnnn 99
2.3.4. Gubici energije pri magnecenju..................c...o...... 101
2.3.5. Temperatura hipOCentra .............c.ccccveeecvveecveennnnn. 101
2.3.6. Uporedni dijagrami jacine interplanetarnog
magnetnog polja i magnetske indukcije................... 103

2.3.7. Snaga zemljotresa ..............cocceeceevceevcncicneenncnnenn. 109
2.3.8. Smirivanje zemljotreSa............ccccoueeeceeeeecueenceeennnnn. 111
2.3.9. Reverzibilno vieme..............cccoeceeeeesceeccieniaseanen. 115
2.4.1. Magnetni fIUKS .........ccceeveeeeeecieeiiieeiieeecieeeieeeeen 117
2.4.2. Magnetsko kolo ..............cccooeevenviininiinviinencnnn, 119
2.5.1. Nacini magnecenjQ............ccccoueeeeeeescueenivueenceeennnens 123
2.5.3. Povezanost vulkanskih erupcija i zemljotresa ......... 131
2.5.4. Princip lika u ogledalu...................cccoooveueeeeuunanne... 133
2.6.1. Telurski zemljotresi.............cccoceeveevveevenecneecncnnenn. 139
2.6.2. Indukcioni zemljotresi..............cccoueeecueeeccueencueennnnn. 143
2.7.1. Hipocentar zemljotresa..............cccoceevenceeneecuennen. 147
2.8.1. Elektricni dipol..............cccoueevceivevciiieiiieeiieeeieeeenn 153
2.8.2. Magnetni dipol u hipocentru zemljotresa................. 156
2.9.1. Prostiranje seismickog talasa...................c.cueeuu..... 167
2.9.2. Merenje snage zemljotresa ...............c.cocueeeeeuennen. 169
2.9.3. Odredivanje pravca prostiranja seismickog talasa. 171
2.10.1. Telurska struja kao okidni (triger) impuls ............ 175
2.10.2. Pojava zemljotresa kao funkcija

smera Bz komponente ............ccccccoveevvieiiennnannen. 183
2.11.1. Planetarna seismicka raspodela............................ 187
2.11.2. Geografska raspodela jacine

geomagnetskog polja .............cccoceveveeeeceeneeannannnn. 189
2.12.1. Evropski telurski zemljotresi................ccueeeuueenne... 197
2.13.1. Protonski indukcioni zemljotres

u Srbiji 3. novembra 2010............ccoeeeeeveeeueeannnnn. 205
2.14.1. Zemljotresi na velikim dubinama........................... 217
2.14.2. Analiza zemljotresa u Spaniji

11. aprila 2010. godine .............ccceeeeveveevcurannnnne. 217
2.14.3. Direktno magnecenje lokacije

Spanskog zemljotres ...........cccceveeeceevceeeceenveaneennnn. 226
2.14.4. Zemljotres CELEBES SEA ...........cocoevvvoeieaennn. 233
2.15.1. Africki zemljotresi .........cccoeeveveeeceeeneeeieeieeeeenenn. 241
2.16.1. Zemljotresi Severne Amerike ...............ccceeeeuveene... 243
2.16.2. Analiza parametara .................cccceeeceeeceeeneeecueannnn. 243

2.16.3. Tipicni zemljotresi Severne Amerike ..................... 255




Beogradska Skola meteorologije 5
2.17.1. Tipicni azijski indukcioni zemljotresi .................... 257
2.18.1. Zemljotresi juzne hemisfere .............ccccccueveuveennnn.. 259
2.18.2.. Karakteristican zemljotres severne hemisfere ...... 271
2. 20.1. Predznaci zemljotresa..............cceeeeueeeecueencunennnnn. 273
2.20. 1 Magnetno praznjenje kao dar prirod..................... 287
2.21.1. Istorijski zemljotresi
u Japanu i Novom Zelandu .................................. 291
2.22.1. Kretanje magnetnih polova i
VIemenske promene...............cccecceeceeseeeseesnennenn. 303
2.22.2. Klimatske promene .............ccccoeeeueeveeeeenceeenscueenennnn 305
3. Tromba kod Indije — analiza slucaja 06. juna 2008. godine
Munan Paooanosul ..........................cccoocueevoueeaiueeniieenieeennnenn 311
UVOU ...ttt 312
Ananuza cmamucmuukux nooamaxka u pe3yimami........... 314
Ananuza acmpousuykux u MemeoporouKux ycioea
3a epeme mpomobe KOO MHPUJE ...........ccceevceveceaniaiiaaan, 316
BAKIDYUAK et eaee e saee e s 322
4. FOREST FIRES IN EUROPE FROM JULY 22" TO 25" 2009
Munan Paooanosul ..........................cccooceeevoueeesueeniiieniieenanen 327
INEFOAUCTION ... 328
Materials and metode..................cccouveeeuiieceieeiiieeieeeeiee e 330
Results and diSCUSSTON ...........cceeoueveenieiinieniiieieseee e 335
5. SOLAR ACTIVITY — CLIMATE CHANGE AND
NATURALDISASTERS ON MOUNTAIN .........ccccouviuiiniiniiniinninienaannens 341
Background .................cccooveeeiiiiiiiiiiiieeeeeeee e 342
Heliocentric Hypothesis on Forest Fires............c.ccoc..... 346
CONCIUSION ... 350
6. Vremenska korelacija izmedu Suncevog vetra i prodora
hladnog vazduha u Beogradu u periodu od novembra 2010.
do marta 2011. godine.
Nedeljko Todorovié, Dragana Vujovic ....................cccceeeeeueeenne. 353
Lo UVOA e 354
2. Podaci i metodologija...............cccueeeceveeeceeeecieaacieennnnn. 354
3. Analiza i rezultati............ccoouevueeveiniiniiiiiisieeeen, 355
4. Diskusija i zaklfucak ...........cccoooevueeveveeeeciieciiieecieeecieenns 360




6 Heliocentri¢na meteorologija

7. Analiza ucestalosti grmljavina i sevanja na podrucju
Beograda u periodu od 1952. do 2010. godine
Nedeljko Todorovié, Dragana Vujovicé ......................ccocueenee.. 361

8. MOGUCNOSTI  KORISCENJA  SATELITSKIH  MERENJA
TEMPERATURE VAZDUHA U CILJU DETEKCIJE GLOBALNOG
ANTROPOGENOG UTICAJA NA KLIMU CRNE GORE

Dragan Burié, Vladan Ducié, Jelena Lukovié............................... 367
S UVOA oo 368
- Baza podataka i metodologija istrazivanja...................... 368
- Rezultati i diSKUSIJQ..........cccooveeveiviiiiniinieiiniccecn, 371
= ZAKITUCAK ..ot 381

9. KOPEJALIUJA UBMEBY I''IOBAJTHOTI TEOMATHETHOT (A4p)
HHAEKCA U YPOIA KUPA XPACTA JYXKXIBAKA (Quercus robur
L.) Y CPEMY

Bnaoan /Iyyuh, Buonema baouh, Munan Munenxoeuh. 385

SVBO ettt ettt e e e 386
“MATEPHIAJ MU METOJIE ....covovveeeeeeeeeeeeeeeeeeeeeeeeeeeseen 387
-PE3YJITATH U IUCKYCHIA. ......ooeeeeeeeereeeeeeeeerennen, 388

10. Cpncku kanenoap Ceemoz Case u Byjancku

Kpcm Ilampujapxa Ilasna

Munan T. CIe8aHUEBUN....................c.uuveeveeeeeeeeiireeieaaeeeeaan, 395
= VIBMULLTBEHO LAPCTBO ... 396
- UcTpaxknBarba BMHUYAHCKOI MUCMA .............ccoeveeeeaaaane... 403
= CBETY CABA .uuueeeeeeeeeeeiieeeeeeeeeeeecteeee e e e e e e caraeeaa e e e e eeanes 404
= CDICKM YHUBEDPIUTETU ..o 405
- PyKOrnuncHe KHnre Cprickux YHUBEP3UTETA ................... 406
- Bnaanka Hukonaj BEMMUPOBUR..........cceeccuveeeeeciieaaanns 419
- Kpct Matpujapxa MaBra .............ccccccoeveviiiiiiiii 421
- HayyHa muctpaxuBarba CpriCKor Ka€HAapa. ................ 427
- Cpricka KaneHAapcKa 7519. FOAMHA .......cccvvueeeeeeeeeeenn, 430

- Cpricka Nova 7520. FOANHA..............cccoeeveeeiiiiiiiiiaaan 436




Beogradska Skola meteorologije 7

Beogradsku Skolu meteorologije osnovali su 2006. godine:

Milan T. Stevancevicé,
B. Sc. E. Eng.

Rodonacelnik heliocentricne elektromagnetne
Nauke o Prirodi (meteorologije i seizmologije),

Nedeljko M. Todorovid,

Diplomirani meteorolog — prognosticar

dr Milan Radovanovié

Direktor Geografskog institute “Jovan
Cviji¢”  Srpska akademija nauke i
umetnosti SANU;

dr Viadan Ducié

Vanredni professor,
Geografski fakultet, Beograd.




8 Xenuouenmpuuna memeoponozuja

Autori :

- dr Milan Milenkovic,
Sumarski fakultet Beograd;
- dr Dragana Vujovié,
University of Belgrade, Faculty of Physics, Department of
Meteorology, Serbia;
-dr Mira Paskota,
University of Belgrade, The Faculty of Transport and Traffic
Engineering, Serbia,
- mr Bosko Milovanovié,
Geographical institute “Jovan Cviji¢” Serbian Academy of Sciences and
Arts, Belgrade, Serbia;
- NataSa Marjanovié,
Diplomirani geograf. Geografski fakultet, Beograd,
- Radovan Damjanovié,
Diplomirani istoricar, profesor istorije;
- Gorica Stanojevié,
Diplomirani geograf. Geografski fakultet, Beograd,
- Jelena Lukovié,
Istrazivac saradnik, Geografski fakultet Univerziteta u Beogradu.
- Msc Dragan Burié¢, samostalni savetnik,
Sektor za meteorologiju Hidrometeoroloskog zavoda Crne Gore,
Podgorica;
- mp Buonema baouh, acucmenm
Ulymapcku ¢paxynmem, bBeoepao.

Saradnici:

- Ivana Damjanovié, Diplomirani filolog,
Grupa svetska knjiZevnost i teorija knjizevnosti, Beograd;
- Slobodan M. Filipovié, Diplomirani etnolog, Beograd




Beogradska Skola meteorologije 9

Predgovor

o Ljudi od nauke ne krecu se Sirokim bulevarima, vec
bespucima kojima niko nije prosao i tako ostavljaju trag za sobom.”
Ove reci M. Stevancevica na pocetku dokumenta gde iznosi hipotezu
da su zemljotresi direktna posledica Sunceve aktivnosti simbolizuju
stvaralacki  napor istrazivaca u okviru ,Beogradske S$kole
meteorologije,, koji su se uputili neistrazenim naucnim stazama
nezadovoljavajuci se postojecim saznanjima i ne mogavsi odoleti
izazovu koga velicanstvena priroda pruza. Manje hrabri drze se puta
na kojem putokaz tacno oznacava smer i distancu, a vise od toga, ili
ne Zele, ili nemaju snage ili ih ogranicavaju drustvene okolnosti. Oni
hrabri, s mnogo vise istrazivackog duha, preskacu ograde, prelaze
provalije i planine da bi saznali Sta je iz njih. Oni Prvi zameraju
drugima da ne postuju tablirane naucne metode. Ovi Drugi ne Zele da
ih inercija prosecnosti sputava, za njih su istrazivanje prirode i nauka
intelektualni i duhovni izazov.

U svom ,,0gledu o znanosti” Piter Medavar, dobitnik
Nobelove nagrade za medicinu 1960. godine, zakljucuje da zaista
nema jedinstvenog naucnog metoda, da naucnik ne koristi nikakav
postupak otkrica koji se moze logicki kanonizovati i da pri tome koristi
mnostvo istrazivackih lukavstava. Naucnik je covek koji putem
posmatranja i eksperimenata, putem literature cini sebe sklonim
otkri¢u. Nije izvesno da li ¢e otkrice slediti. ,, Najogavniji prestup koji
naucnik kao naucnik moze uciniti jeste da oglasi kao istinito ono sto
nije takvo: ako naucnik ne moze protumaciti fenomen koji proucava,
na njemu je neizbezna obaveza da omoguci nekome drugom da to
ucini. Ako se za nekog naucnika sumnja da je krivotvorio ili izmislio
svedocanstva kako bi unapredio svoje materijalne interese ili
potkrepio omiljenu hipotezu, on se prepusta nekoj vrsti polusveta,
odvojenog od stvarnog Zivota zavesom nepoverenja, jer, kao i u
drugim ljudskim poslovima, nauka moze nastupati jedino na osnovu
poverenja, tako da naucnici uzajamno ne podozrevaju u pogledu
nacasnosti ili prepredenosti, te veruju jedan drugome osim ako ima
vrlo dobrog razloga za suprotno. ” (P.Medavar: Izazovi nauke: ogledi
i predavanja.)
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Ali, vratimo sa naSoj svesci cetiri. Mozemo da zakljucimo da
se putesestvije uspesno nastavlja. Za citaoca koji pogleda sadrzaj i
naslove bice iznenadenje objavijivanje hipoteze o nastanku
zemljotresa i najverovatnije bi odmah postavio pitanje kakve veze ima
seizmologija sa meteorologijom.

Ako pazljivo procita celokupan dokument, a po mogucstvu i
tekstove iz prethodnih svezaka, bice mu mnogo jasnije. Slaganje ili
neslaganje sa iznetom hipotezom ostaje licni izbor Citaoca u
saglasnosti s njegovim interesovanjem i znanjem.

U prvom dokumentu daju se teorijske osnove kretanja Cestica
Suncevog vetra duz linija magnetskog polja u interplanetarnom
prostoru i atmosferi Zemlje Sto cini osnovu za razumevanje nastanka
prirodnih pojava u oblasti meteorologije i seismologije.

U prirodi ne postoji singularitet i sve prirodne pojave imaju
zajednicku osnovu Sto jasno ukazuje da se i zemljotresi, kao i
meteoroloski fenomeni, ne mogu posmatrati odvojeno.

U drugom dokumentu iznose se ve¢ ranije iznete hipoteze da
magnetna linija interplanetarnog magnetnog polja predstavija
kosmicki dalekovod za prenos energija sa Sunca i da su sve prirodne
pojave, i u atmosferi i unutrasnjosti Zemlje, posledica dejstva jedne
iste sile, elektromagnetne.

U svom originalnom teorijskom objasnjenju Milan Stevancevic¢
iznosi dokaze da se i energije koje stvaraju zemljotrese prenose
kosmickim dalekovodom. A u kakvoj su vezi meteorologija i
seizmologija?

Elektricno i magnetno polje su uzajamno uslovljeni
(elektromagnetna sila). Meteoroloske pojave u atmosferi predstavljaju
konverziju elektricne a zemljotresi i vulkani u unutrasnjosti Zemlje
magnetne  komponente  jednog te istog interplanetarnog
elektromagnetnog polja. Tako je, na primer, munja elektricno, a
zemljotres magnetno praznjenje.

Pored ova dva dokumenta sa prevenstveno teorijskim
objasnjenjima, mada se u drugom teorija potkrepljuje brojnim
primerima, u svesci se u nastavku daju rezultati istrazivanja nekoliko
autora o fenomenima koji se povezuju sa aktivnoséu Sunca i u cilju
pronalazenja i utvrdivanja korelacija izmedu njih.
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To je analiza pojave trombe u Sremu (mali evropski tornado),
pojava Sumskih pozZara, pa zatim analiza ucestalosti grmljavina i
sevanja u Beogradu, analiza vremenske korelacije izmedu nailaska
Suncevog vetra i prolaska hladnog fronta na podrucju Beograda,
istrazivanje o globalnom antropogenom uticaju na klimu Crne Gore i
korelacija izmedu globalnog geomagnetnog indeksa i uroda Zira
hrasta luznjaka u Sremu.

Na kraju se daje prilog o istrazivanju srpskog kalendara. U
tom prilogu upecatljivo se izdvaja poruka Patrijarha Pavla
hris¢anima o potrebi smernog i moralnog ophodenja medu ljudima.

Poruku bi u svojim suceljavanjima misljenja i ideja na umu
trebalo da imaju ljudi od nauke:

»»INeka reci budu blage a dokazi jaki'

Nedeljko Todorovi¢
Beograd, maj 2011.
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dr Dragana Vujovié

Doktorska disertacija odbranjena je u Institutu za
meteorologiju Fizickog fakulteta Univerziteta u Beogradu, 5.
novembra 2010. godine. Govori engleski jezik, sluzi se italijanskim,
francuskim 1 ruskim. Ima pet radova u vrhunskim i1 vodeéim
medunarodnim Casopisima 1 28 konferencijskih radova.
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Doktorska disertacija

“Simulacija karakteristika oblaka mezorazmernim
modelom sa uklju¢enom hemijom”

Dragana Vujovié

SAZETAK

Konvektivni procesi su vazan nacin za premestanje hemijskih
vrsta od grani¢nog sloja do slobodne troposfere, a takodje su i veoma
efikasan nacin ¢iS¢enja atmosfere procesom vlazne depozicije. Zbog
ova dva procesa, razumevanje uticaja konvekcije na prostornu i
vremensku raspodelu hemijskih vrsta je veoma bitno za razumevanje
pitanja kvaliteta vazduha, uticaja hemijskog sastava atmosfere na
klimu, kao i uticaja kiselih kiSa na zemljinu povrsinu.

Cilj disertacije je bio da se ispita uticaj duboke konvekcije na
evoluciju hemijskih vrsta u atmosferi u situaciji razvoja izolovanog
konvektivnog oblaka koji se kre¢e u uslovima realne orografije.
Kumulonimbusni oblaci uti¢u na prostornu raspodelu i koncentraciju
hemijskih vrsta konvektivnim meSanjem, ispiranjem, hemijskim
procesima u te¢noj fazi i uklanjanjem vlaznom depozicijom. U okviru
disertacije uradjeno je sledece:

* Napravljen je hemijski modul koji sadrzi 30 novih prognostickih
promenljivih koje predstavljaju odnose smeSa razmatranih hemijskih
vrsta (sumpor-dioksid SO,, vodonik-peroksid H;O,, ozon O3,
amonijumov jon NH4" i sulfatni jon SO,4*) u svim kategorijama vode
(vodena para, oblacna voda, kiSna voda, obla¢ni led, grad, sneg);

* Hemijski modul sadrzi jo§ dve nove prognosticke promenljive za
racunanje pH vrednosti oblacne i kiSne vode;

* Ovako napravljen hemijski modul je povezan sa jednijm od
najkompleksnijih atmosferskih modela koji mogu da simuliraju i mezo
razmere;

* Prelazak zagadujucih materija (koje se nalaze u gasnoj fazi) u tecnu
fazu je raCunat na dva nacina: Henrijevim zakonom i eksplicitnim
transportom mase;
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* Modelirani su svi mikrofizi¢ki procesi izmedju obla¢nih elemenata
sa izabranim hemijskim vrstama u njima (akreacija, autokonverzija,
smrzavanje, topljenje, Berzeronov proces, depozicija, sublimacija,
isparavanje);

* IzvrSeno je i analizirano 12 numerickih eksperimenata da bi se
ispitao uticaj pojedinih procesa na prostornu i vremensku raspodelu
hemijskih vrsta.

Na osnovu tako povezanog atmosferskog modela sa hemijskim
modulom trebalo je utvrditi kako vrsta atmosfere koja se modelira (da
li je zagadjena ili nezagadjena, tj. manje zagadena), nacin racunanja
koncentracije gasova u tecnoj fazi, razmatranje ledeno-faznih procesa,
razmatranje nukleacionog i kontaktnog ispiranja, stvaranje sulfata u
obla¢nim kapljicama i kiSnim kapima oksidacijom, postojanje realne
orografije utiCu na raspodelu hemijskih vrsta u prostoru i vlaznu
depoziciju, odnosno ispiranje hemijskih vrsta.

Analiza rezultata je pokazala sledece: zagadjena atmosfera
daje vece koli¢ine deponovanih hemijskih vrsta (za dati primer-cak
30% vise); nukleaciono i kontaktno ispiranje daje i do osam puta vecu
maksimalnu koli¢inu sulfata u kiSnoj vodi u odnosu na eksperiment
bez tih mehanizama; koncentracije sulfata u oblacnom ledu i1 gradu
nisu preterano osetljive na nukleaciono 1 kontaktno ispiranje;
oksidacija smanjuje koncentracije HO,, Oz 1 S(IV) u obla¢noj 1 kisnoj
vodi a povecava koncentracije S(V I); raCunanje koncentracije gasova
u vodi pretpostavljanjem Henrijeve ravnoteze dovodi do veceg
ispiranja gasova; isklju¢ivanje realne orografije u numerickim
integracijama daje znatno manje koncentracije jona u oblac¢noj vodi,
ogranicava vertikalni i horizontalni transport hemijskih vrsta i uti¢e na
sporije horizontalno premestanje.

Opsti zakljucak je da duboka konvekcija stvara brz horizontalni
transport zagaduju¢ih materija, njihovu brzu vertikalnu
preraspodelu, stimuliSe proces ispiranja zagadujuc¢ih materija i
procese mikrofizi¢kih konverzija izmedju kategorija vode kao i
njihovu vlaznu depoziciju.

Rezultujuéi atmosferski model sa uklju¢enim hemijskim modulom
predstavlja dobro dijagnosticCko 1 prognosticCko orudje za
proucavanje uticaja dinamike i mikrofizike oblaka i hemijskih
procesa u oblacima na raspodelu 1 transport hemijskih vrsta.
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Hepe/mko M. Tooposnh,

HAob6urHmnk
kmm>xkeBHe Harpapge ,HEBEH” 3a nonynapHy HayKy
2009. rogmHe

Jocagawimby JoGUTHULUM Harpage 3a norynapHy HayKy cy
cy usmebhy ocranmx Bnagumup Ajaadmh v Mwunwsoj JyruH, a 3a
6enerpuctuky bpaHko honunh, [ywaH Pagosuh, AnekcaHgap Byuo,
CreBaH Panykosuh, [Jobpuya Epuh, Jbybusoje Pwymosuh v apyrn.
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Oobpasznoscerwe cmpyunoz sxeupuja
Kmwuoceena nazpaoa ,,HEBEH” 3a nonyaapuy nayxy
2009. zooune

00 nem npucnenux xrouea, oojasmwenux 2009. cooune, Huje 6uL0 Hu
Mmeutko, Hu 1axKo odabpamu Hajoowy. 3auwmo?
3amo wmo ce Hacpahena, nocie jeOHO2NACHOZ2 U3JAWPABAILA Jicupujd,
usoeaja ceojum caopoicajem, uzenedom (MPeiom u OCIUKABArbe) U Ka3usarbem
KOju Hajeuuie npucmajy y3 mo wima ce noopasymesa noo 3AHUMMBUCUM U
PA3YMAUBUM Q0YAPABAREM HAYUHUX MajHU 0buyHoM ceemy. M mo je naxwiu
deo 3aoamka Koju je ocmao 3a nama. A meaxcu? To je nym xojum ce u 0o
cada y Hawioj uzoasauxoj, na ako xoheme u 006pa306HOj OeramHocmu,
pemko uuino. Onucugarse Hajy30y0/bUBUUX U HAJ3ANPEMAHUJUX HAVUHUX (U
yonwime NpupooHuUx) MajHu y Haule epeme jeOaH je 00 HaAj3aXMeSHUjux
u3azoea Kojez ce y 3anadnum 3emmama cge uewhe nahajy epxyHcKu
HayyHuyu, Hadapeuu 3a ieno nucare. Y Hac je cée marbe makeux npumepa
3a yenedarbe, NOCIeORU je U38aHpeoHo wueo Op Braoumupa Ajoauuha
., Hayka xao 6ajka’. U3 yocee uzbopa (mpu Krbuee) onpeoenunu cmo ce 3d
KroUudicuyy ., Memeoponoeuja” (uzdasau ,,Kpeamusnu yewmap”’ u3
beoepaoa), aymopa Heoemwka Todoposuhia, npesacxoono 3602 mpyoa oa ce
jeona Hayuma obracm u cmpyuyHo 3anHumaree npubaudice maaouma. To je
dobap noxyulaj UCKYCHOZ2 Memeopoioad, YUuju je pedeHuyKu CKIOn 08eumao
00 npemepaume cmpyuHe ynompebe, 0a 0yoe 00NAOHUS NPUROBEOAY.
Objawmersa ¢y, c6aKako, NOYYHA U pPA3YMBUEA, A NOMKPEN/beHda Cy
ypmexcuma Heuye Cmesanosuha. Kazusare je eamano obozamumu ¢ guuie
HeoOUUHUX U OYXO80MUX ORACKU, JUKOBHO U 2paguuku uz080jeHux, Koje ou
HeCyMmUBo GULUE MAMULE HA YUMAbe, R U PASMUULBATbE.

YV ceaxom cnyuajy, naomawuna je opyee dse — ,, buhy nosunap”,
Heoewxa Tepsuha, u ,,Y epeme [lpeoe cpnckoe ycmanka”, Bradumupa
Josanosuha — uaxo je nomowa 3a OnaxKy uzeyouia jep je ¢ pasiocom
npesazHyno ygepere 0a ce NAdXdCkd noceemu obiacmuma Koje ¢y 0aHac
NPEMENCHO Y IHCUINCU JABHOCU. Xmeau-He XMmenu, BpeMeHcKe NpUuiuxe u
HeNnpuIuKe c8aKo2a 3aHuMajy.
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Ynanoeu sicupuja Kopucme HPUIuUKy 0a n0308y HAOLedHCHe, U30a8aye
u nucye oa ce yoyoyhe yxeame yxowmay ¢ noOpyyjuma Kojuma cy O0aHac
3A0KYN/beHe 8o0efie HayyHe YCMaHo8e U NOjeOHYU y c8emy — 0020HemAarve
majuu Haciefha, ycmpojcmea dncuge mamepuje, epale Kocmoca, eumauxe
unmenueenyuje, cyodune Hawe nianeme u 0a He Habpajamo.Taxeu pyKxonucu
6u u me Kako 0002amMuIU HACMABHO 2PAOUBO Y OCHOGHO] KO,
onaxwasajyhu hayuma pazymesarne 6eoMda CRLOJCeHe U - Clojegume
cmeapHocmu Koja ux okpyoicyje.

V30yomuso, numko u  noy30amo  pacmymauumu — HayuHe
npemnocmaske, UCMpAaNicugara u 0ocmueHyha Huje HUMAano iako Hu Kaoa
umame nped cobom odpacie uumaoye, a Kamoau oeyy. Y najuanpeonujum
3eMbaMa, U3 KOjux HAM NOBPEMEHO CTUdICY 0eNd WMo YEEIUKo npeaasuidse
080auirba, MaxKgom npezHyhy eenuxy nadcrwy noceelyjy u Haonedxcue
ycmarnose 1 nojeduHu u30asayll.

Yronuxo Cpbuja ocenu 0a odeaja 06yoyhe nayunuxe, ciredbenuxe
Huxone Tecne u Munymuna Munanxosufia, mopa jow y o60anuwmy oa
Kazyje Hajcagpemenuje cKacke.

beorpaa, 24. centembap 2010.
CraHko CrojusbkoBuh
YpeaHunk 3a HayKy y aucty lNonntuka, lNpeaceaHuk xuvpuja
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Jlooena npusnarwa Heoewxy M. Toooposuhy y Ceeuanoj canu
Cxymwumune epada beoepaoa 7. okmoopa 2010. 2ooumne.
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Ponos srpske nauke i kulture, Beogradska meteoroloSka
opservatorija krajem 19. veka.

Prva sistematska seizmoloSka merenja u Srbiji zapocela su u
Beogradskoj meteoroloskoj opservatoriji 10. novembra 1898. godine,
na predlog Milana Nedeljkovica, gde se nalazio prvi seizmograf.

Prva sistematska meteoroloska merenja zapoceo je Viadimir
Jaksic¢ 1848. godine.
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Doc. 1

XC 7519, (2010). godina po Srpskom kalendaru (The Serbian
calendar)

Beograd.

Belgrade

Singularitet u prirodi ne postoji, samo je
konverzija energija drugacija.
M.S.

Singularity in nature does not exist,
only the conversion of energy is

different.

Teorijske osnove kretanja Cestica
Suncevog vetra
u interplanetarnom prostoru

Milan T. Stevancevié¢

Theoretical elements of the movement of particles
of the solar wind in inter-planetary space

Abstrakt

Kretanje naelektrisanih Cestica Suncevog vetra duz linija
magnetskog polja Sunca predstavlja jedan od osnovnih procesa u
interplanetarnom prostoru i atmosferi Zemlje. Poznavanje ovog
procesa omogucava sagledavanje veéine meteoroloskih i seizmoloSkih
pojava.

Abstract

The movement of charged particles along magnetic field lines of the
Sun is one of the basic processes in the interplanetary system and the
Earth's atmosphere. Knowledge of this process enables the understanding of
most meteorological and seismological phenomena.
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1.1.1. Introduction

Mathematical and metrological perception of the solar wind
particles moving along the magnetic field lines in the interplanetary
space and atmosphere has been one of the fundamental processes of
understanding the natural phenomena in meteorology and seismology.
Using data from the ACE satellite we have found that in certain period
a sudden increase occurs in intensity of the interplanetary magnetic
field and density of the solar wind particles.
Interplanetary magnetic field lines throughout a month

nT Magnetic lines of June 2011
15

-15

123 56 8 91112141517 1819 21 22 24 25 27 28 30 31

Diagram 1

After the increasing intensity of the interplanetary magnetic
field, bad weather occurs at some locations in the Earth's atmosphere
in the form of strong winds, rain, lightning, earthquakes and
volcanoes.

In the Study Group I of the International Consultative
Committee for Radio Communications, International
Telecommunication Union, the United Nations specialized agencies,
conditions for measuring electromagnetic fields have been defined.

Measurements are always made on the lines of electric and magnetic
field.
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Three parameters define the interplanetary magnetic field line:

- Bt - the maximum value of the total magnetic field;

- t - the time of crossing the magnetic line of the Sun over the
magnetometer and

- r - the radius of the magnetic line.
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16 | : :
L4 |
14 +- Diameter of : :
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12 line Parwi >
! | I
10 i :* I
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4%1 &f\ x’f*i ’ :
; K SeS el
> |
/ uTC
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Diagram 1. 1

However, the magnetic line is characterized by electric and
magnetic load, chemical composition, density and speed of the solar
wind particles. Everything indicates that the knowledge of the
interplanetary magnetic field is of great importance for meteorology
and seismology.

Studies have shown a correlation between the maximum value
of the magnetic field line and the increasing density of particles per
unit volume.

The question is what natural process allows the increasing
concentration of density of the solar wind particles around the
magnetic lines of the Sun.
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1.2.1. Electromagnetic force

When electricity passes through the conductor which is located
in a foreign magnetic field, the conductor is affected by
electromagnetic force. The intensity and direction of electromagnetic
force is uniquely determined by vector product

AFE =T dl X B .o (1.2.1)

Upper relation is the law which connects electrical and
mechanical values with magnetic values. It has been of great
importance for understanding many meteorological phenomena in the
atmosphere because it allows the transition from the electromagnetics
of the atmosphere to the physics of the atmosphere.

At the same time it allows the transition from the magnetic
values in the Earth's interior to the physical seismic values.

Y a —
B

v
o

—
— Idl
dF

L

Fig. 1.1
- where dl is the vector of the length of current element.

Electromagnetic force is the result of interaction of electric
current and magnetic field and it is perpendicular to the direction of
the current element, not depending on its orientation. The maximum
value of electromagnetic force occurs when the current element is
perpendicular to the direction of the magnetic field and for all other
directions it is proportional to the sine of the angle that the current
element covers with the direction of the magnetic field.
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1.2.2. Movement of the solar wind particles
in interplanetary magnetic field

When observing the charged particle of the solar wind which
moves with speed v in homogeneous magnetic field, magnetic
induction B and which carries electric load q and has mass m, then it
is affected by electromagnetic force.
There are three cases:

1. when the particle velocity v is parallel to the vector of the

magnetic induction B;

2. when the particle velocity v is normal to the vector of the

magnetic induction B;

3. when the particle velocity v covers an angle 6 with the

vector of the magnetic induction B.

In the first case

When the particle velocity v is parallel to the vector of the
magnetic induction B, the electromagnetic force does not affect the
particle.

In the second case

When the particle velocity v is normal to the vector of the
magnetic induction B

F=QU X Bttt e (1.2.3)

the electromagnetic force affects the particle and tends to bend
the path of the particle. Assuming that the current radius of the particle
trajectory r is

In the third case

When the particle velocity v covers an angle 0 with the vector
of the magnetic induction B, the speed can be broken down into two
components

- vcosO component that is in the direction of the field and

- vsin® component that is perpendicular to the direction of the

magnetic field.

Both components have an impact on the movement of particle.
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The first longitudinal component of the particle velocity vcos0
indicates that the movement of particle will be even and in the
direction of the magnetic field.

The second transverse component of the particle velocity vsin©
will cause the circular motion on a level that is perpendicular to the
magnetic field.

Mutual action of these components shows that the resultant
path of particle is spiral with tube-shaped cylinder and a radius

F=MYSINO [ QB (1.2.6.)

Step of the spiral is
d = (2nr/vsinB)vcos® =2 rmvcosd /qB

Fig. 1.2

On the basis of the relation 1.2.6, it can be concluded that the
radius of the tube, through which the solar wind particles move, is the
function of mass, electric load, velocity and magnetic induction.

In case that particles have different electric loads and different
masses, and assuming that they have the same velocities, then the
particles of the same parameters will occupy certain space inside the
tube, i.e Current field. This means that the particles of different
parameters can be found in one tube.

In nature, the speeds of particles of different masses, different
electric load and in different tubes are not the same. However, to
better perceive the spatial distribution of particles in a tube, one of the
three parameters may be considered for the constant in the first
approximation.

If we assume that the erupted particles are of different electric
loads, different mass and the same speed, then the spatial distribution
of particles will be as in Figure 1.3.




32 Heliocentric Seismology

The diagram shows a typical spatial distribution of particle
density in some sectors of the tube(Current Field). In special cases,
layers with a larger radius may have a greater density per unit volume.
Direction of moving in the tube depends on the charge

~ ~ Electrons
Protons of large mass
and small electric load 4 4
4tjh1“’
447
~
/ \
/, \
I / \ \
[ 4
|
% 33—
d
\ \ \ ] /.
\ \ / /
/ ’
\

Protons of low
mass and large
electric load

L2l

7
A 4

4
L

LA

/e

/ >

Empty space between the layers

Figure 1.3

Between two layers of charged particles there is an empty
space that does not allow the mutual mixing of the solar wind
particles. Such spatial arrangement enables the particles of different or
opposite charging to meet, but to avoid short circuit in one tube, that is
current field. When the radial velocity of the current field is reduced,
then the magnetic field becomes weak and the existing structure of the
tube breaks up at certain moment, and free electric loads get into the
atmosphere under the influence of circulating speed - protons to the
left and electrons to the right from the direction of the radial velocity
of the current field. The current field in the atmosphere is called the jet
stream.
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A diagram obtained from the satellites in Lagrange's point at
height of 1.5 million kilometers towards the Sun is the evidence that
the solar wind particles of different electric charge (in technical
literature it is said "free electric loads") move in a common tube.
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Diagram 1.2 shows that the degree of charge of the nucleon
particles varies and the arrival time to the satellite is the same for all
particles, which indicates that the radial velocity of joint current field
is the same for all particles, while the circulation velocities are
different. This means that there will be more chemical elements in the
current field, which is tube-shaped, that will occupy a certain space of
certain radius. For example, in 2010, large amount of iron came to the
Earth by the magnetic field lines of the Sun which caused strong
earthquakes, major flooding and forest fires.
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1. 3. 1. Interaction between two contours

Mathematical relations 1.2.5 and 1.2.6, which describe the
motion of particles in magnetic field, do not answer why the particles
in different tubes are grouped around a common magnetic field line.
This clearly indicates that further researches cannot be based on the
movement of particles but on finding the resulting forces which act on
the tubes in which the particles are moving. When the solar wind
particle, in accordance with the relation 1.2.5, circles a circle, then the
trajectory of particle can be seen as a current contour.

Under the current contour, it is meant on closed electric thread
with certain shape and electric current intensity /1.

If the Sun's magnetic field line is viewed as a current contour
and the trajectory of charged particle as another current contour, then
the study of forces is reduced to mutual impact of two contours.
However, there is a problem. When we look at two oriented elements,
dIl in the current contour one, created by the solar wind particles and
dI2 on the magnetic field line, we come to mathematical knowledge
that the force dF12 which acts on the current element dI2 and the
force dF21 which acts on the current element d/1 are not the same.

To prove this inequality, let us consider two elements d/1 and
dl2 in which the currents flow with intensities /1 and I2 and the
elements are oriented in the direction of currents.

dF12

ri2

dli

dBi1

Fig. 1.4

Magnetic induction dB1 that is created by the current element
dI1 on the location of the current element di2

dBi= po/4n i (dh x F12/ F12% )eooeeiieecece (1.2.7.)
- where r12 is the vector of position of the element dI2 in
relation to the element d/1.
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It can be seen in the Figure 1.4 that the current element I2 dI2
is in the magnetic field of induction dB1 and it will be affected by
electromagnetic force

dF12 = I2.dI2 X dB1 .....cccoooieieiiieieeeeeeee (1.2.8.)

dFi2 = po/4n I 2{dl2 x (dli x ri2)}/r2?)......... (1.2.9.)

If the same procedure is applied to the force dF21, by which
the current element I2dI2 acts on the current element 11 dl1

dF21 = po/4n I 2{dlh x (dl2 x r21)}/r21%)........ (1.2.10.)

With the double vector product
Ax(B xC) = B(A C)- C(AB)

It is obtained that dF'12 is not equal to dF21

Thus one comes to the knowledge that Ampere's law of
electromagnetic force between two current elements is not in
accordance with Newton's third law of action and reaction. From the
physical viewpoint, this anomaly is explained by the current element
which is not able to exist independently. It must always be in the
structure of closed current contour. This means that further researches
of mutual influence of two contours must be based on the resultant
forces.
The look of the current contours

Magnetic field lines of

T the current contours

Electric |~ . ———— - - . S
current S~ e - - -

Fig.1.5
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1.4.1. Magnetic moment

Assuming that the solar wind particles move stochastically in
the current field and create the current contours with the magnetic
moment vectors of different directions, the magnetic vector-potential
of one current contour of the solar wind particles is

A= po/ 4 C}Idl/rl ................................................... (13.1.)

- where rl is the position vector of observation point M (X,y,z)
in relation to the current contour element dl.

Figure 1.6

Let us select one point O that is in the level of the contour.
Vectors which determine the position of point M and the element d/ in
relation to point O are marked with R and r.

then
r=R-r

then
T2l = R%2- 2R -r+ PP (1.3.2)
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Assuming that R is much larger than r and if the distance
between points M and O is much larger than the dimensions of the
current contour, then Yo

1ri= UR{1-QR-1)/RZ+ 2 R? ...cocvvvvvrru.... (1.3.3)

This is approximately equal to
1/R+(R-r)/R?

then the vector-potential takes the form

A=po/4n I/RC;‘)dl+ uo / 4m I/R3<§(R-r)d|..(1.3.4.)

The first member is zero because it is the line integral dI at the
closed current contour about. Since d/ is the same as the growth of the
vector r, then

The vector-potential is now equal to

A= po/4n I/R3 <_5(R-r)~dr ............................... (1.3.6.)

When we start from the equality
d{(R-r)r}=(R-r)-dr+ (R-dr)-r............. (1.3.7.)

line integral of the total differential at the closed current
contour is always equal to zero.
d{(R-r)-r}= ?(R-r)-d r+ (?(R-dr)-r=0
then

C,§(R~r)-r= -(§ (R-dr) r e, (1.3.8.)

here it comes that

2A= po/4n I/R3(§ {R:r)-dr=- (R-dr)-r}
Using the rule of double vector product

(bxc)xa=(a-b)-c-(a-¢)-b
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The expression under the sign of the line integral can be
written as

(r xdr)xR

A= p/4n I/R3(§1/z(r><dr)xR ............................ (1.3.9)

Vector R is constant and the vector of surface which relies on the
contour is defined by the relation

—>
S= SS Yarxdr

So the vector — potential is
A= po/4n (ISxR)/R3% . e (1.3.10.)

It can be seen from the relation 1.3.10 that the vector-potential
does not depend on the form of the current contour, but only on the
product IS.

m=1IS = %1 Ss(r S5 N (1.3.11.)

So we come to knowledge that the elementary current contour,
generated by the solar wind particles, is characterized by magnetic
moment, which was the objective of the mathematical realisation.

This means that further researches of the solar wind particles
moving along the magnetic field lines will not be applied to
elementary particle, in accordance with relations 1.2.5 and 1.2.6, but
the current contour generated by those particles, i.e. magnetic
moment.

Now, the task is to find the forces that enable the movement of
the solar wind particles along the magnetic field lines.

In practice, the magnetic moment is used to calculate the
variations of the Earth's magnetic field intensity.
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1.5.1. Moment of force
When the current contour, given in the Figure 1.6, is in a
homogeneous magnetic field, mechanical force acts on every element

of dl

AFE =T dl X B oot (1.4.1.)
according to the relation (1.3.5.), it can be written that

AF =1dr X Bt (1.4.2.)

Now the moment of this force in relation to an arbitrary point
O is given by relation

o A | (1.4.3)

- where r is the move that determines the position of the point of
attack of the force in relation to point O.

Resultant moment of all elemental forces which act on the
power contour of the solar wind particles is

T=1<§r UG ;) W (1.4.4)

According to the rule of double vector product
ax(bxc)=(a-¢c) -b—(a-b)-c

Tzl(?(r.B)-dr-I?(r-dr)-B ............................. (1.4.5)

then

T=I(?(B-r)dr - IBé(r-dr) ............................... (1.4.6.)

The second integral on the right side is equal to zero because the rotor
isr=0




48 Heliocentric Seismology

Based on Stokes' theorem

I rdr = qrotr-dS, then

S

T TO(B 1) oo (1.4.7)

Since B is a constant vector

T=I(?1/z(r><dr)xB ............................................... (1.4.8.)
we get that
T=mX B e (1.4.9.)

- where the magnetic moment m is defined by the relation (1.3.11.)

m=1IS =1 I(r X AE) oot (1.4.10.)

On the basis of the relation (1.3.9.), it can be concluded that
the current contour, created by free electric loads of the solar wind,
which is located in magnetic field of the Sun, is influenced by the
coupling of forces that is equal to the vector product from the
magnetic moment m of the current contour of free electric loads and
the vector of magnetic induction B.

The coupling tends to turn the current contour of free electric
loads so that the vector of the magnetic moment m match the direction
of the vector of magnetic induction B.

This means that the magnetic field of current contour tends
to coincide with the magnetic field of the Sun.

Relation 1.4.9 still does not indicate why the concentration of
particles increases around the magnetic field line.

The goal of future research is to find the force and explain the
process of increasing the density of particles per unit volume on
magnetic lines.
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1.6.1. The effect of electromagnetic force

If it is assumed that all the vectors of the magnetic moment of
various current contours are affected by coupling force T = m x B in
accordance with direction of the vector of the magnetic induction line
of the Sun, this means that we have a myriad of convection parallel
conductors at which electric current i = dgq / dt flows in the same
direction.

According to La Place's formula, when the convection
currents of the solar wind particles are of the same direction, the
electromagnetic forces have appealing character.

Supposing we want to calculate the electromagnetic force
between two convection-linear conductors through which electric
current of the solar wind particles flows in the same direction at a
distance d

BT
(1) (2)
—> —>
Fn2 Fi2
L ®__ D

A
\ 4

Figure 1.7

In the Figure 1.7, at a distance d, the electric current 71 that is
flowing in the first convection conductor will create a magnetic
induction Bl

Bi= 10/ 2T (117 d) i (1.5.1.)

According to La Place's formula, the electromagnetic force
acts on the segment of the second convection conductor of the length
l.

Fo=DBil=p/2n (hi2/d) i, (1.5.2)

On the basis of the relation 1.5.2, the force F12 is oriented
from the second toward the first convection conductor.
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In the same way one can calculate the force by which the
second convective conductor acts on the segment of the first
conductor. From here it follows that the force F21 by which the
second convection conductor acts on the first conductor has the same
intensity but opposite direction.

F12 = = Foliioiiiceeeeeeeeee e (1.5.3)

It is thus proved that the forces F12 and F21 are equal

according to absolute value.
|[F12] = | F21] = |F oo, (1.5.4)

The force F will be called the force of mutual action. The force
of mutual action at length / is equal to

F = p0/20 (I?/d) L (1.5.5)
(1) (2)
A A
6 d D

Bi

Figure 1.8

When calculating the force of mutual action of the current
contours of the solar wind particles, it is proceeded from the resultant
forces where the current contours act on each other, because the
resultant forces given by the relation 1.4.2 satisfy the principle of
action and reaction.
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This proves that when the convection electric currents are of
the same direction, the electromagnetic forces have attractive
character, with the consequence that the distance decreases between
the convection conductors, that is tubes, where the solar wind particles
move. Thus we come to knowledge that the solar wind particles move
along the lines of the magnetic field of the Sun when two steps are
fulfilled:

1. The first step is that the coupling forces direct the current

contours of the solar wind particles so that the vectors of their

magnetic moments coincide by direction with the magnetic
induction vector of the magnetic lines;

2. The second step is that electromagnetic forces reduce the

distance between the convection conductors of the solar wind

particles, which are located near the magnetic lines, and thus
increase the density of particles per unit volume around the
magnetic line.

Any change in the direction of the vector of magnetic
induction causes a change in direction of the magnetic moment vector
of the current contours of the solar wind particles. The principle that is
applied in the interplanetary space is also applied in the atmosphere.

This means that the material free electrical loads follow
non material magnetic field line. This is evidence of Tesla's idea of
wirelessly transferring power.

It is known that the current development of
telecommunications based on electric fields. However, the increasing
demand for energy will require the development of
telecommunications in the area of magnetic fields.

Suppose that two points A and B are magnetic fields. After
performing the polarization magnetic field, the magnetic lines
connecting the two fields.

In this way the telecommunications connection is magnetic,
which enables wireless transfer of energy from point A to point B and
vice versa
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1.8.1. The role of magnetic field lines

The resulting magnetic field, which is obtained by joint action
of the general magnetic field of the Sun and the regional magnetic
fields, is called the interplanetary magnetic field.

The greatest value of induction of the interplanetary magnetic
field occurs at the magnetic lines.

Typical example of magnetic line

Magnetic line 2. May 2011. in 10.00UTC
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Diagram 1.3
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Magnetic line of the 2nd of May, 2010 originated from the eruption of
the solar wind particles from coronary hole CH 402.
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2010/05/02 068:0715 UTC ™
Image 1. 1
Coronary hole CH 402 entered the geo-effective position on
the 30th of April 2010. There is a shock wave in interplanetary space.
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Diagram 1.4.
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1.9.1. Energy balance of magnetic lines

Each magnetic line has its own energy balance. The energy
balance differs by the free electric load charging. Heavy chemical
elements carry the strongest electric loads and the light ones carry the
weakest free electric loads.

There is energetic difference between the magnetic field lines
created by the eruption of volcano and eruption from coronary hole. In
principle, the energy balance of magnetic lines that were created by
eruption of coronary hole is far weaker than the energy balance of
magnetic lines that were created by eruption of volcano.

Energy balance of magnetic line from the 2nd of May, 2010,
created by eruption from coronary hole CH 402.
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Dijagram 1.5

Characteristics of coronary holes are open magnetic lines
where the eruptions of free electric loads do not stop. This means that
the arrival of coronary holes can be predicted.
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Energy balance of magnetic line that is created by eruption of
volcano on the Sun.

Energetski bilans magnetske linije 4. avgusta 2010.
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Diagram 1. 6

Comparing diagrams 1.5 and 1.6, it is concluded that the
energy balance of the volcano is far stronger than the balance of the
coronary hole.

The characteristic of volcanoes on the Sun is that they have
closed magnetic field lines that open only during the magnetic
explosion. The arrival of the volcano in the geo-effective position can
be predicted over the next three rotations. However, at the current
level of knowledge, we can not predict the time of magnetic
explosion.

Volcanoes of the magnetic structure beta-gamma-delta create the
heaviest chemical elements with the highest charge.
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Typical example of the increase in density of the solar wind
particles around the magnetic line.

Gustina Cestica 2. maja 2010.
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Diagram 1.7

The diagrams 1.3 and 1.7 show that the time of the largest
concentration of the solar wind particle density and the time of
maximum magnetic induction is the same. This increase in density of
particles is the electromagnetic process.

Diagram 1.7 shows that the magnetic line is of a certain
diameter because it passes through magnetometer 4 hours which is
roughly the diameter of tube of about 4 000 kilometers.

Studies have shown that the radius of the magnetic lines may
be from a few hundred miles to several thousand kilometers. Radius of
the magnetic line depends on the structure of the regional magnetic
field. The overall dimension of the tube together with the solar wind
particles is of many times larger radius.
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Data on the physical dimension of tube, i.e. tube diameter R
can be obtained by measuring. In the case of May, 2nd 2010, the
diameter of the tube R through which the solar wind particles move is
about 10,000 kilometers.
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Diagram 1. 8

After these findings, the question arises as to how to define the
lines of the interplanetary magnetic field. Magnetic lines are
immaterial, but the energy transfer is material.

From the viewpoint of meteorology and seismology, magnetic
line of the interplanetary magnetic field represents immaterial cosmic
long-distance power line for the material energy transfer from the Sun.

Everything indicates that the magnetic line is the basis for
examining the meteorological and seismological phenomena.
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A typical example of magnetic lines during August 2010.
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Diagram 1.9

If we compare the diagram of interplanetary magnetic field
(1.9) and the diagram of geomagnetic activity (1.10), it can be seen
that there is a temporal correlation between the two magnetic fields. It
is also one of the evidences on the impact of the interplanetary
magnetic field on geomagnetic activity.
Diagram of geomagnetlc activity during August 2010.
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If we make an analysis of both diagrams, then the diagram 1.9
shows two magnetic lines of the third and the 23rd of August, with the
magnetic line of the 23rd of August stronger than the magnetic line of
the third of August. However, the diagram 1.10 shows that the
geomagnetic activity of the third of August was stronger than the
geomagnetic activity of 23rd of August.

The cause of this phenomenon is the intensity of electric
current that is carried by the magnetic line. Each magnetic line carries
the electric and magnetic component. Higher electric current causes
greater geomagnetic activity and vice versa.

A typical example of electric currents in August 2010.
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Diagram 1.11

Thus we have come to knowledge that the magnetic line of the
third of August carried strong electric current and on the 23 of
August it carried the low one and therefore the geomagnetic activity of
the third of August was stronger than the geomagnetic activity of the
23" of August.
Researches will show that the intensity of natural phenomena is
directly proportional to the intensity of electric current.
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Teorijske osnove
heliocentricne elektromagnetne
seizmologije

Milan T. Stevancevié¢

Theoretical Elements

of

Heliocentric Electromagnetic Seismology

Apstrakt

Heliocentricna elektromagnetna seizmologija pretstavlja nov
naucni pristup zasnovan na prirodnoj elektromagnetnoj sili i
energijama koje dolaze posle erupcija na Suncu. Pomocu linija
interplanetarnog magnetnog polja i slobodnih elektricnih opterecenja
dolazi se do novih naucnih saznanja o nastanku zemljotresa.

Abstract

Heliocentric seismology represents a new scientific approach based
on the natural electromagnetic forces and energies that come after the
eruption on the Sun.By the interplanetary magnetic field lines and free
electric loads, it has been come to new scientific knowledge on the origin of
earthquake.
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2.1.1. Introduction

It is known that the Earth is in the magnetic field of the Sun
and it is connected with the Sun by magnetic lines. Magnetic field
lines of the Earth and the Sun's magnetic field lines link up through
the planetary magnetic door and thus make one unbreakable sun-earth
system. If the magnetic line of the interplanetary magnetic field is the
cosmic long distance power-line for the transfer of energies from the
Sun, then the energies that create earthquakes are also transmitted by
cosmic long distance power-line. Nothing happens by itself, and the
same force, electromagnetic force, create all natural phenomena in the
atmosphere and Earth's interior. This finding clearly indicates that the
natural phenomena on Earth cannot be considered by geocentric
approach independently of events on the Sun and interplanetary space.
There are many scientific inconsistencies in the current Geocentric
Seismology.

Valid opinion in Geocentric Seismology is that there is no
connection between the weather and earthquakes.

However, none of the recognized mechanisms by which the
nature of earthquakes is explained cannot satisfy the condition for the
occurrence of electromagnetic wave. The existence of electromagnetic
wave requires the existence of electric current, which in turn requires
the existence of force that can break the structure of atoms in a
collision of two tectonic plates. Since such force does not exist on the
planet Earth, it casts doubt on the whole valid theoretical assumption
of an earthquake. If it is known that an earthquake can be measured at
large distances from earthquake focus and that no physical force can
have the capacity to act at a distance, then the theoretical bases of
earthquakes need to be found in the natural macroscopic forces that
have the capacity to act at a distance.In order to explain this natural
phenomenon, modern materialistic physics introduces the concept of
physical field through which the forces of mutual effect are
transmitted. However, the introduction of the concept of material
physical field is not in accordance with the immaterial natural forces
and the identification of material physical field with immaterial
natural field does not have scientific basis. Simply put, modern
science does not have the explanation of the ability of natural forces to
act at a distance. Earthquakes are among the natural phenomena the
theoretical basis of which is not sufficiently perceived and explained.

In order to evaluate a new basis earthquake is necessary to
explore some other scientific approaches.
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2.1.1. Uvod

Poznato je da se Zemlja nalazi u magnetnom polju Sunca i da
je povezana magnetnim linijama sa Suncem. Linije magnetnog polja
Zemlje 1 linije magnetnog polja Sunca spajaju se kroz Planetarna
magnetna vrata i tako ¢ine jedan ne raskidivi sistem Sunce-Zemlja.
Ako magnetna linija interplanetarnog magnetnog polja predstavlja
kosmicki dalekovod za prenos energija sa Sunca, onda se i energije
koje stvaraju zemljotrese prenose kosmickim dalekovodom. (Doc.1.)
Nista se ne dogada samo od sebe a sve prirodne pojave, stvara u
atmosferi 1 unutraSnjosti Zemlje jedna ista sila, elektromagnetna, iz
jednog istog izvora, Sunca. Ovo saznanje jasno ukazuje da se prirodne
pojave na Zemlji ne mogu razmatrati geocentricnim pristupom
nezavisno od deSavanja na Suncu i interplanetarnom prostoru.

Postoje mnoge nauc¢ne nesaglasnosti u vaze¢oj geocentri¢noj
seizmologiji.

VaZeée miSljenje u geocentri¢noj seizmologiji je da ne
postoji _veza izmedu meteoroloSkih _vremenskih pojava i
zemljotresa.

Medutim, nijedan od priznatih mehanizama sa kojim se
objaSnjava priroda zemljotresa, ne moze da zadovolji uslov za pojavu
elektromagnetnog talasa. Postojanje elektromagnetnog talasa zahteva
postojanje elektri¢ne struje, Sto opet zahteva postojanje sile, koja moze
da razbije strukturu atoma prilikom sudara dve tektonske ploce. Kako
takva sila na planeti Zemlji ne postoji, to dovodi u sumnju celokupnu
vazecu teorijsku postavku zemljotresa.

Ako se zna da se zemljotres moze izmeriti na velikim
rastojanjima od hipocentra i da nijedna fizicka sila nema sposobnost
delovanja na daljinu, onda teorijske osnove zemljotresa treba traziti u
prirodnim makroskopskim silama koje imaju sposobnost delovanja na
daljinu. Da bi se objasnio ovaj prirodni fenomen, savremena
materijalisticka fizika uvodi pojam fizickog polja, C¢ijim se
posredstvom prenose sile medusobnog dejstva.

Medutim, uvodenje pojma materijalnog fizickog polja nije u
saglasnosti sa nematerijalnim prirodnim silama pa poistovecivanje
materijalnog fizickog polja sa nematerijalnim prirodnim poljem nema
naucnu osnovu. Jednostavno receno, savremena nauka nema objasenje
za sposobnost delovanja prirodnih sila na daljinu. Zemljotresi spadaju
u prirodne pojave Cija teorijska osnova nije dovoljno sagledana i
objasnjena. U cilju sagledavanja novih osnova zemljotresa neophodno
je istraziti neke druge naucne pristupe.
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2.2.1. Electromagnetic model

Electromagnetic model of an earthquake is a new scientific
approach that includes events on the Sun, interplanetary space,
atmosphere and in the Earth's interior. The laws of nature given in
mathematical form, which are based on natural forces are the basis for
new approach. If there is no singularity in nature, then all natural
phenomena have a common basis which clearly indicates that
earthquakes cannot be considered separately from other natural
sciences. Based on the current level of knowledge about the
development of earthquake, researches should be multidisciplinary
and include several scientific disciplines.

Theoretical bases of heliocentric seismology include
electromagnetics, meteorology, physics, chemistry, geography,
geology, astronomy and seismology.

On the other hand, electromagnetic and gravitational forces are
the basic natural macroscopic forces of all meteorological,
seismological and volcanological phenomena on earth. These are the
only two immaterial natural forces that enable mathematical and
theoretical scientific understanding of all natural phenomena.

It is known that changeable magnetic fields cause changeable
electric fields and vice versa. Electric fields in the atmosphere and
magnetic fields inside the Earth are inseparable. Based on the wave
impedance Z = Ve, we can claim that the meteorological phenomena
that occur in the atmosphere are conversion of electric component,
while earthquakes and volcanoes are the conversion of magnetic
component of the same interplanetary electromagnetic field. Thus,
lightning is electric and earthquake is magnetic discharge.

2.2.2. Connection between meteorology and seismology

Consider the atmosphere and the interior of the Earth as a
quasi stationary system that brings the energy from the sun, through
fields Ks, localized to specific domains within the system, or in the
atmosphere and Earth's interior. If we take into account that the
moving load, next to the Sun and the field Ks acts

K=-dA/dt—grad @...cccccovvvereiiieiiecieecee e, (2.1)

- where K comes from the currents and loads in the observed
system, then the density of electricity in areas where the field of the
Sun acts is

J =0 (KSHK )i, (2.2)
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2.2.1. Elektromagnetni model

Elektromagnetni model zemljotresa predstavlja nov naucni
pristup koji obuhvata deSavanja na Suncu, interplanetarnom prostoru,
atmosferi 1 u unutra$njosti Zemlje. Osnova novog pristupa su zakoni
prirode dati u matematickom obliku koji se baziraju na prirodnim
silama. Ako u prirodi ne postoji singularitet onda sve prirodne pojave
imaju zajednicku osnovu §to jasno ukazuje da se zemljotresi ne mogu
posmatrati odvojeno od drugih prirodnih nauka. Na osnovu sadaSnjeg
nivoa saznanja o nastanku zemljotresa istrazivanja treba da budu
multidisciplinarna i da obuhavataju viSe nau¢nih disciplina.

Teorijske osnove heliocentri¢ne seizmologije obuhvataju
elektromagnetiku, meteorologiju, fiziku, hemiju, geografiju,
geologiju, astronomiju i seizmologiju.

S druge strane, elektromagnetna i1 gravitaciona sila su osnovne
prirodne makroskopske sile svih meteoroloskih, seizmoloskih i
vulkanoloSkih pojava na Zemlji. To su jedine dve nematerijalne
prirodne sile koje omoguéavaju matemati¢ko i teorijsko naucno
sagledavanje svih prirodnih pojava.

Poznato je da promenljiva magnetska polja izazivaju
promenljiva elektricna polja 1 obratno. Elektricna polja u atmosferi i
magnetna polja u unutrasnjosti Zemlje su nerazdruzivi. Na osnovu
talasne impedanse Z = V' p/e, mozemo da tvrdimo da su meteorologke
pojave koje se desavaju u atmosferi, konverzija dominantne elektri¢éne
komponente a zemljotresi 1 vulkani konverzija dominantne magnetne
komponente jednog istog interplanetarnog elektromagnetnog polja.
Tako znamo da je munja elektricno praznjenje u atmosferi a
zemljotres magnetno praznjenje u unutrasnjosti Zemlje.

2.2.2. Povezanost meteorologije i seizmologije

Posmatrajmo atmosferu 1 unutraSnjost Zemlje kao jedan
nepokretan kvazistacionarni sistem kome se energija dovodi sa Sunca,
posredstvom polja Sunca Ks, lokalizovanog u odredenim domenima
unutar sistema, odnosno u atmosferi i unutra$njosti Zemlje. Ako se
uzme u obzir da na pokretna opterecenja, pored polja Sunca Ks
dejstvuje i polje

K=-dA/dt—grad @Q.....ccoceviiviniiniiiniineciiiicee, (2.1)

-gde polje K potice od struja i opterecenja u posmatranom
sistemu, onda je gustina elektricne struje u sredinama gde dejstvuje
polje Sunca jednaka

J =0 (KSH K)o (2.2)
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If equation
J =0 (Ks -(dA/dt)—grad @.)..cccceevevevieniieieeieeeenen. (2.3)
is multiplied scalar with J /o and integrated by volume V,
which the observed system occupies, then the equation of energy
balance system is obtained, that is Earth.

_[KstVzI( /) dv +Igrad<deV+_[(dA/dt)JdV ...... (2.4)

The equation 2.4. is a Law of nature that defines all natural
phenomena in the atmosphere and Earth's interior.

Term _[ Ks J dV on the left side of the equation represents the
force which is transferred to Earth through electric field of the Sun.

All members on the right side of the equation shows how the
power is distributed within the system considered, and the Earth.

The first term of the right side I ( J%c ) dV represents the
power losses Joule's or force which is partly converted into heat.

The second term of the equation I grad ¢ J dV represents the
power absorbed by the electric field in the atmosphere.

The third term _[ (dA / dt) J dV represents the power absorbed
by the magnetic fields in Earth's interior, through the components of
the electric field - dA / dt.

The second member describes the effect of meteorological
phenomena in the atmosphere and the third power of seismic
phenomena in the Earth's interior.

For the study of seismology is very important because it
represents the third member of the force absorbed by the magnetic
field Pm during its establishment.

If it is known that the J = rot H then the intensity of the
magnetic field

Pm = ,[(dA/dt)Jdej(dA/dt) tot HdV oo (2.5))
If
div [(dA / di) x H] = Hrot (dA / df) - (dA / df) rot H
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Ako jednacinu
J =0 (Ks -(dA/dt) —grad @.)..cccceeveievenniiiiiieeee, (2.3)
pomnozimo skalarno sa J / ¢ i izvr§imo integraljenje po
zapremini V, koju zauzima posmatrani sistem, onda se dobija
jednacina energetskog bilansa sistema, odnosno Zemlje.

stJdV:J( F/c) dv +Jgrad<deV+f(dA/dz)JdV ...... (2.4)

Jednacdina 2.4. predstavlja Zakon prirode koji definiSe sve
prirodne pojave u atmosferi i unutraSnjosti Zemlje.

Clan j Ks J dV na levoj strani jednacine, predstavlja snagu koja
se posredstvo elektri¢nog polja Sunca dovodi Zemlji.

Svi ¢lanovi na desnoj strani jednaine pokazuju kako se ta
snaga raspodeljuje unutar posmatranog sistema, odnosno Zemlje.

Prvi ¢lan na desnoj strani jednacine _[ ( J2 / o )dV predstavlja

snagu Dzulovih gubitaka, odnosno snagu koja se jednim delom
pretvara u toplotu.

Drugi ¢lan jednacine I grad ¢ J dV predstavlja snagu koju
apsorbuje elektricno polje u atmosferi.

Tre¢i ¢lan J (dA / dt) J dV predstavlja snagu koju apsorbuje
magnetsko polje u unutrasnjosti Zemlje, posredstvom komponente
elektri¢énog polja - dA / dt

Drugi ¢lan opisuje snagu meteoroloskih pojava u atmosferi a
trec¢i snagu seizmickih pojava u unutrasnjosti Zemlje.

Za istrazivanje seizmologije od izuzetne vaznosti je treci ¢lan
jer predstvalja snagu koju apsorbuje magnetsko polje Pm za vreme
svog uspostavljanja.

Ako se zna da je J =rot H onda je snaga magnetskog polja

Ako je div [(dA/df) xH] = Hrot (dA / dt) - (dA / df) rot H
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Equation 2.5 can be transformed into a form

Pm = I [H rot (dA / df) 1dV - fdiv [(dA /df) x H]dV .(2.6.)

Based on the theorem Gauss-Ostrogratski volume integral can
be transformed into surface

_[div [((dA/df)yxH ]dV= ?div [(dA/df)xH]dS........ (2.7.)

v s

If a closed surface S increases to infinity, the intensity of the
magnetic field H at points of the surface decreases with 1/r 2 and has a
character of the field current contour at large distances. Also, the
intensity of the magnetic vector potential decreases with 1/r 2 and the
integral 2.7 tends to zero.

If rot (dA / df) = rot A=dB/ dt
then it comes that the force that is consumed during the
establishment of a magnetic field is equal

Pm=I[HdB/dt]dV. ..................................................... (2.8))

If the equation 2.8 is multiplied by dt, energy is obtained
which is absorbed by the magnetic field in the Earth's interior under
the magnetic induction increase for dB.

Bm
Wm —JdVIHdB ........................................................ (2.10.)
v  Bo

- where Bo is the value of magnetic induction before the onset of
induction of electric currents in the Earth's interior, provided that the
interior of the Earth has not been previously magnetized.

- Bm is the maximum induction in the Earth under the influence of the
interplanetary magnetic field.
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Jednacina ( 2.5.) moze se transformisati u oblik

Pm = I [H rot (dA / df) 1dV - fdiv [(dA /df) x H]dV .(2.6.)

Na osnovu teoreme Gaus-Ostrogratski zapreminski integral
moze se transformisati u povrSinski

Idiv [(dA /df) x H]dV = SSdiv [(dA / df) x H ] dS.......(2.7.)
\% S

Ako zatvorena povrSina S raste u beskonacnost, jacina
magnetskog polja H u tackama ove povrSine opada sa 1/r* i ima
karakter polja strujne konture na velikim rastojanjima. Takode, jaCina
magnetskog vektora potencijala opada sa 1/r% pa integral ( 2.7.) tezi
nuli.

Ako je

rot (dA / df) = rot A =dB/dt onda se dobija da je snaga koja

se utrosi za vreme uspostavljanja magnetskog polja jednaka

szj[HdB/dt]dV. ..................................................... (2.8))

Kada jednacinu ( 2.8.) pomnozimo sa df dobija se energija
koju magnetsko polje apsorbuje u unutrasnjosti Zemlje pri poveéanju
magnetske indukcije za dB.

dWm =JHdB A (2.9.)

v
Ukupna energija koja se utro$i za uspostavljanje magnetskog polja je

Bm
Wm —J.dVJ‘HdB ...................................................... (2.10.)
1 Bo

- gde je Bo vrednost magnetske indukcije pre pocetka pojave
indukcionih elektri¢nih struja u unutra$njosti Zemlje, pod uslovom da
unutraS$njost Zemlje nije ranije magnetisana.
- Bm predstavlja maksimalnu indukciju u unutrasnjosti Zemlje pod
dejstvom interplanetarnog magnetnog polja.
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Meteorology, seismology and volcanology make one natural
science and man created three sciences out of one in his ignorance of
the laws of nature. These three natural sciences define unbreakable
chain of natural processes on the Sun, interplanctary space, the
atmosphere and Earth's interior. Therefore natural science should be
studied as a whole and not individually. The first systematic study of
earthquakes in Serbia started on 10 November 1898th within the
Belgrade Meteorological Observatory. Then they began the first
geomagnetic measurements. Nowadays in Japan seismology is a part
of meteorology. Separation of Meteorology and Seismology in Serbia
has no scientific justification. Seismology became only silent an
observer. Based on the results of meteorology, as the queen of all
sciences, is the basis of Seismology and Volcanology. In order to
investigate the theoretical basis of seismic phenomena, it is necessary
to introduce a new scientific discipline in the Science of Nature and

that is Heliocentric Electromagnetic Seismology.

This is the beginning of the birth of a new scientific discipline
in our country, Serbie, that allows fundamental studies of seismic
phenomena as part of the total cosmic processes with the heliocentric
approach. Events in Earth's interior should be explored indirectly
using the laws in mathematical form, which are based on natural
forces. From the standpoint of science is not important what is
recognized in the world, but whether the science is based on natural or
imaginary forces. It is known that natural science based on natural
forces and any diversion of natural science to the fictitious forces or
subjective descriptions of individuals among the alternative or
theology. As a final result of the subjective interpretation of the
description, there is a dogma that can not be proven neither
theoretically nor experimentally. In natural sciences, the Law of
nature is obtained as the research result, which has the mathematical
and experimental repeatability.

Today's research of natural phenomena, based on
subjective descriptions or fictitious forces, such as the pressure
gradient force in meteorology or tectonic forces in seismology, can
not be considered scientific because they invented the forces are in
the domain of alternative science and the science that is based on a
fictitious forces alternative.

Logic as a valid instrument of thought, mathematical logic and the
laws that are based on natural forces are the basis of the natural
science.
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Na osnovu jednadine 2.4. dolazimo do saznanja da su
meteorologija, seizmologija i vulkanologija jedna Nauka o Prirodi a
covek je u svom ne poznavanju Zakona prirode od jedne stvorio tri
nauke. Ove tri prirodne nauke definiSu neraskidivi lanac prirodnih
procesa na Suncu, interplanetarnom prostoru, atmosferi i unutra$njosti
Zemlje. Zato Nauku o Prirodi treba izuCavati u celini a ne
pojedina¢no. Prva sistematska proucavanja zemljotresa u Srbiji
zapocela su 10. novembra 1898. godine u okviru Beogradske
meteoroloske opservatorije. Tada su zapocela i prva zemnomagnetna
merenja. U Japanu je seizmologija u okviru meteorologije a
razdvajanje meteorologije 1 seizmologije u Srbiji nema nauc¢no
opravdanje pa je seizmologija postala samo nemi posmatra¢. Na
osnovu rezultata istrazivanja meteorologija, kao kraljica svih prirodnih
nauka, predstavlja osnovu seizmologije 1 vulkanologije. U cilju
istrazivanja teorijskih osnova seizmickih pojava, potrebno je uvesti
novu nauc¢nu disciplinu u okviru Nauke o prirodi a to je

Heliocentri¢na elektromagnetna seizmologija.

To je pocetak radanja jedne nove nauc¢ne discipline u nasoj
zemlji, Srbiji, koja omogucava fundamentalna istraZivanja seizmickih
pojava kao delu ukupnih kosmickih procesa sa heliocentriénim
pristupom. DeSavanja u unutraSnjosti Zemlje treba istraZivati
indirektno koriste¢i zakone u matemati¢koj formi koji su zasnovani na
prirodnim silama. Sa stanoviSta nauke nije bitno Sta je priznato u
svetu, ve¢ da li nauka pociva na prirodnim ili izmisljenim silama.

Poznato je da prirodne nauke pocivaju na prirodnim silama a
svako skretanje prirodne nauke prema izmiSljenim silama ili
subjektivnim opisima pojedinaca spada u alternativu ili teologiju.

Kao krajni rezultat subjektivnog tumacenja opisa javlja se
Dogma koja se ne moze dokazati ni teorijski ni eksperimentalno. U
prirodnim naukama kao rezultat istrazivanja dobija se Zakon prirode
koji ima matematic¢ku i1 eksperimentalnu ponovljivost.

Dana$nja istraZivanja prirodnih pojava, na osnovu
subjektivnih opisa ili izmiSljenih sila, kao $to je gradijentna sila
atmosferskog pritiska u meteorologiji ili tektonske sile u
seizmologiji, ne mogu se smatrati nau¢nim jer izmiSljene sile
spadaju u domen alternativnih nauka pa je i nauka koja se bazira
na izmiSljenim silama alternativna.

Logika kao instrument valjanog misljenja, matematicka logika
1 zakoni koji su zasnovani na prirodnim silama predstavljaju osnovu
Nauke o prirodi.
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2.3.1. Magnetization of the matter

It is known that all matters are subject to magnetization and
their presence contributes to the magnetic field change. When an
environment is entered into the foreign magnetic field, then
magnetization occurs. Some matters have the ability to quickly reach a
level of saturation and in some others, it happens slowly. When a
foreign magnetic field is removed, magnetization in principle
disappears. However, in environments the chemical composition of
which includes iron, nickel, cobalt, or some ferromagnetic alloys,
magnetization is retained even after the cessation of operation of
foreign magnetic field. Magnetization of the matter is conditioned by
the existence of magnetic moments in atoms, the elementary carriers
of which are electrons and protons, that is, atomic nuclei.

If it is assumed that the circulation of electrons around the
nucleus of an atom is a circle, then the trajectory of electrons can be
seen as a current contour, which can be represented by magnetic
moment in accordance with the relation (1.2.11. Doc. 1., Theoretical
elements of the movement of particles of the solar wind in inter-
planetary space)

m = IS

- This moment is called the orbital magnetic moment of electrons.

Let us assume that the interplanetary magnetic field is a
foreign field that magnetizes some environment. Before the start of
magnetization, magnetic moments of the observed environment are
oriented in all directions.

When magnetization starts, caused by electromagnetic forces,
elementary current contours tend to be placed so that their micro-fields
are set in the direction of induced interplanetary magnetic field. The
larger is the number of oriented current contours, the higher is the
degree of magnetization of an environment. When speaking about the
degree of magnetization of an environment, instead of electric
streams, magnetization is described by magnetic moments, which has
great similarities with the current contour when it is defined by
magnetic moment, in accordance with the relation (1.2.11. Doc. 1.,
Theoretical elements of the movement of particles of the solar wind
in inter-planetary space)

After a longer effect of the interplanctary field, the total
orientation of all the current contours occurs and then it can be said
that it came to a magnetic saturation.




Beogradska Skola meteorologije 91

2.3.1. Magnetisanje materije

Poznato je da su sve materije podloZne magnetisanju i da
svojim prisustvom dopinose promeni magnetskog polja. Kada se neka
sredina unese u strano magnetno polje tada dolazi do magnetisanja.
Tako neke materije imaju sposobnost brzog dostizanja stepena
zasi¢enosti a kod nekih drugih to se dogada sporo. Kada se ukloni
strano magnetno polje namagnecenost, u principu nestaje. Medutim, u
sredinama ¢iji hemijski satav sadrzi gvozde, nikl, kobalt ili neke
feromagnetske legure, namagnecéenost se zadrzava i posle prestanka
dejstva stranog magnetnog polja. Magnetisanje materije uslovljeno je
postojanjem magnetskih momenata u atomima, ¢iji su elementarni
nosioci elektroni i protoni, odnosno jezgra atoma.

Ako se pretpostavi da je kruzenje elektrona oko jezgra atoma u
obliku kruga, onda se trajektorija elektrona moZe posmatrati kao jedna
strujna kontura koja se moze predstaviti magnetskim momentom u
skladu sa relacijom (1.2.11.Doc. 1., Teorijske osnove kretanja Cestica
Suncevog vetra u interplanetarnom prostoru).

m=1IS

- Ovaj moment naziva se orbitalni magnetski moment elektrona.

Predpostavimo da je interplanetarno magnetno polje, strano
polje, koje vr§i magnecenje neke sredine. Pre poCetka magnetisanje,
magnetski momenti posmatrane sredine orijentisani su u svim
pravcima.

Kada zapoc¢ne magnetisanje, pod dejstvom elektromagnetskih
sila, elementarne strujne konture imaju tendenciju da se postave tako
da se njihova mikropolja postave u pravcu i smeru sa pobudnim
interplanetranim magnetnim poljem. Sto je broj orijentisanih strujnih
kontura veci to se stepen magnetisanja sredine ve¢i. Kada se govori o
stepenu magnetisanja neke sredine, umesto elektricnih struja,
namagneéenost opisujemo putem magnetskih momenata, Sto ima
velike sli¢nosti kao kada se strujna kontura definiSe magnetskim
momentom, u skladu sa relacijom (1.2.11. Doc. 1., Teorijske osnove
kretanja Cestica Suncevog vetra u interplanetarnom prostoru). Posle
duzeg dejstva interplanetarnog polja dolazi do potpune orijentacije
svih strujnih kontura i tada kazemo da je doSlo do magnetnog
zasi¢enja
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Macroscopic size, which characterises the magnetization state
of an environment, is defined by the magnetic moment density vector

M=ZM/ AV i (3.1.1)

- where ¥m is the vector sum of magnetic moments of
ampere’s currents in the element of volume AV.

This means that the element of magnetized environment,
where the density of magnetic moment is M, has a magnetic moment

For all types of chemical elements, except the ferromagnetic
ones, the density of the magnetic moment is linearly proportional to
the intensity of the magnetic field H

- where y is unnamed number and it is called the susceptibility
of the matter.

On the basis of relation 1.3.9 (Doc. 1. Theoretical bases of
movement of the solar wind particles in interplanetary space), we
know that the coupling of forces in interplanetary space tends to turn
the current contour of free electric loads so that the vector of its
magnetic moment m is consistent by the direction with the vector of
magnetic induction B.

On the other hand, in an environment where magnetization is
carried out, magnetic moments are oriented towards the direction of
the interplanetary magnetic field, indicating that the same process also
occurs and interplanetary space and the Earth's interior.

This is another proof that there is no singularity in nature and
the only difference is that the convection electric currents are in the
interplanetary space and the conducted electric currents are in the
Earth’s interior. From the standpoint of electromagnetics, difference
between convection and conducted electric currents does not exist.

Everything indicates that there are objective conditions for
interplanetary magnetic field to perform magnetization of an
environment in the Earth's interior.It could be concluded by
comparing the diagrams 1.8 and 1.9 from the document Doc I.,
Theoretical elements of the movement of particles of the solar wind
in inter-planetary space.
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Makroskopska veli¢ina kojom se karakteriSe stanje
namagnecenosti neke sredine definiSe vektor gustine magnetskog
momenta

M =ZM/ AV oo (3.1.1.)

-gde je Zm vektorski zbir magnetskih momenata Amperovih
struja u elementu zapremine AV.

To zna¢i da element namagnecene sredine, gde je gustina
magnetskog momenta M, ima magnetski moment

Za sve vrste hemijskih elemenata, sem feromagnetskih, gustina
magnetskog momenta linearno je srazmerna jacini magnetnog polja H

- gde je y neimenovani broj i naziva se susceptibilnost
materije.

Na osnovu relacije (1.3.9. Doc. 1. Teorijske osnove kretanja
Cestica Suncevog vetra u interplanetarnom prostoru)) znamo da
spreg sila u interplanetarnom prostoru ima tendenciju da okrene
strujnu konturu slobodnih elektri¢nih optereéenja tako da se vektor
njenog magnetskog momenta m poklopi po pravcu i smeru sa
vektorom magnetske indukcije B.

S duge strane, u sredini kod koje se vrSi magnecenje,
magnetski momenti orijentiSu se prema pravcu 1 smeru
interplanetarnog magnetnog polja Sto ukazuje da se isti proces dogada
1 interplanetarnom prostoru i unutraS$njosti Zemlje.

To je joS jedan od dokaza da u prirodi ne postoji singularitet a
jedina razlika je §to u interplanetarnom prostoru postoje konvekcione
a u unutras$njosti Zemlje kondukcione elektricne struje. Sa stanovista
elektromagnetike razlika izmedu konvekcionih 1 kondukcionih
elektri¢nih struja ne postoji.

Sve ukazuje da postoje realni uslovi da interplanetarno
magnetno polje vr§i magnecenje neke sredine u unutrasnjosti Zemlje.
To se moglo zakljuciti uporedenjem dijagrama 1.8. i dijagrama 1.9. iz
dokumenta Doc. 1. Teorijske osnove kretanja Cestica Suncevog vetra
u interplanatarnom prostoru.
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2.3.2. Magnetization curve

Let us assume that the interplanetary magnetic field is a foreign field
that acts on an environment in the Earth's interior. With the increase in
intensity of the interplanetary magnetic field H, density of the magnetic
moment in the observed environment will begin to increase. Curve from
point O to point A is called the original magnetization curve.

Magnetization Curve.

" +B

- H min

+ Hmax

b

Fig 2.1.

It comes to saturation in the point a, and the interplanetary
magnetic field reaches a maximum value Hmax.

This means that all magnetic moments, located in environment
of the magnetization, are oriented in the direction of the external
interplanetary magnetic field. Any further increase in the
interplanetary magnetic field has no influence on the increase in the
magnetization of environment.
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2.3.2. Krive magneéenja

Predpostavimo da je interplanetarno magnetno polje, strano
polje koje dejstvuje na neku sredinu u unutraSnjosti Zemlje. Sa
povecanjem jacine interplaneratnog magnetnog polja H, od tacke O do
tacke A, gustina magnetskog momenta u posmatranoj sredini pocece
da raste. Kriva od tatcke O do A naziva se Prvobitna Kriva
magnecenja.

Kriva magnecenja

+B

- H min

© + Hmax

b

Prikaz 2.1.

U tacki A dolazi do zasi¢enja a interplanetarno magnetno polje
dostize maksimalnu vrednost Hmax.

To znaci da su svi magnetski momenti, koji se nalaze u sredini
koja se magnetiSe, orijentisani u pravcu i smeru spoljasnjeg
interplanetarnog magnetnog polja. Svako dalje povecanje jaine
interplanetarnog magnetnog polja nema uticaja na povecanje
magnecenja sredine.
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When the intensity of the interplanetary magnetic field is
reduced, the magnetic induction B from point A to Br will also
decrease. When the intensity of the interplanetary magnetic field is
equal to zero, the magnetic induction does not disappear, but retains a
value called the remanent induction which is marked with Br.

The appearance of remanent induction Br following the

reduction of the interplanetary magnetic field is explained by the
magnetic dipoles that are not returning all to the position of non
magnetization.
Under the change in the direction of the interplanetary magnetic field
H, the magnetic induction B will decrease, and to a certain point it will
be equal to zero. This point is marked with Hc, and is called the
coercive field or coercive force.

The product of remanent induction Br and the coercive field
Hc describes the magnetic properties of the site that is magnetized.

When the intensity of the interplanetary magnetic field reaches
the value-Hmin, the maximum negative value of magnetic induction is
obtained.

If the intensity of the interplanetary magnetic field changes again
from-Hmax to +Hmax and again to —Hmax, the hysteresis cycle for
the observed environment is obtained.

Size of the hysteresis cycle depends on the intensity of the
interplanetary magnetic field.
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Kada se smanji jaina interplanetarnog magnetnog polja

smanjivace se i magnetna indukcija B od tatke A do Br. Kada jacina
interplanetarnog magnetnog polja bude jednaka nuli, magnetna
indukcija ne is¢ezava ve¢ zadrzava neku vrednost koja se zove
Remanentna indukcija i obelezava se sa Br.

Pojava remanentne indukcije Br posle smanjenja
interplanetarnog magnetnog polja objaSnjava se tako S$to se svi
magnetni dipoli ne vra¢aju u poloZaj ne magnecenja.

Pri promeni smera interplanetarnog magnetnog polja H
smanjivace se magnetska indukcija B, 1 u odredenom trenutku ona ¢e
biti jednaka nuli. Ova tatka obelezava se sa Hc, i naziva se
koercitivno polje ili koercitivna sila.

Proizvod remanentne indukcije Br i koercitivnog polja Hc
opisuje magnetne osobine lokacije koja se magnetise.

Kada jacina interplanetarnog magnetnog polja dostigne
vrednost —Hmin u tacki b dobija se maksimana negativna vrednost
magnetske indukcije.

Ako se jacina interplanatarnog magnetnog polja ponovo menja
od —Hmax do +Hmax i ponovo do —Hmax dobija se ciklus histerezisa
za posmatranu sredinu.

Veli¢ina ciklusa histerezisa zavisi od jafine interplanetarnog
magnetnog polja 1 magnetskih karakteristika sredine koja se
magnetisSe.
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2.3.3. Magnetization Energy
Energy density per unit volume, which is consumed during the
process of magnetization of an environment is

dWm /dV = IHdB

A B
____________________ A
_______ v “—— | Inital
4B i Magnetization
_______ T_ | i Curve
0
H

Fig. 2.2.

If we assume that the magnetization is performed at the
original magnetization curve and if there is a linear dependence B = pn
H between the magnetic induction and the intensity of the
interplanetary magnetic field, then we get that

H

dWm /dV = p _[HdH = (W/2)H?% (3.6.1.)
0
dWm /dV =% BH
The total energy which is consumed during the magnetization of an
environment is

Wm = % J‘BHdV ........................................................ (3.6.2)
14
In the general case when the intensity of the interplanetary
magnetic field reduces, it comes to degradation of the system so that a
part of energy consumed can be returned because the energy is
‘accumulated’ in the magnetic field.
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2.3.3. Energija magnecenja
Gustina energije po jedinici zapremine, koja se utrosi za vreme
procesa magnecenja neke sredine iznosi

dWm /dV = J-HdB

Prvobitna kriva
magnecenja

Prikaz 2.2.

Ako pretpostavimo da se magnecenje vrsi po prvobitnoj krivoj
magnecenja 1 ako izmedu magnetske indukcije 1 jacine
interplanetarnog magnetnog polja postoji linearna zavisnost B = pH
dobija se da je

H

dWm /dV = p _[HdH = (W/2) B2, 3.6.1)
0
dWm /dV =% BH

Ukupna energija koja se utrosi za vreme magnecenja sredine je

Wm = % jBHdV ........................................................ (3.6.2)
\4
U opstem slucaju kada se smanji jacina interplanetarnog
magnetnog polja, dolazi do razgradnje sistema pa se jedan deo
utroSene energije moze se vratiti jer je energija ''akumulirana' u
magnetnom polju.
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2.3.4. Energy Losses During Magnetization

During Magnetization of an environment it comes to energy
losses due to irreversible processes. The energy consumed for
changing the magnetic field in an environment is equal to H dB (Fig.
2.2). When H and dB are of the same sign, the energy density of HdB
is positive, that is, environment that is magnetized absorbs the energy
of the interplanetary magnetic field.

In the case of different sign of H and dB, environment that is
magnetized releases energy. The total energy absorbed by an
environment during magnetization is equal to

dWm/dV = q HaB

Power of losses due to hysteresis is directly proportional to the
number of cycles of the magnetization per unit time. This means that
at the increase in the intensity of the magnetic field, an environment
that is magnetized receives more energy than the energy returned to
the source by environment.

2.3.5. The temperature of the Eearthquake focus

The first term _[ (J / o )dV on the right side of the equation 2.4

defines the power that is converted into heat, which is manifested in
the increase of temperature of the earthquake focus. The increasing in
temperature of the earthquake focus occurs in two steps. The first
temperature increase occurs due to change in the magnetic state of the
earthquake focus, and the second one during the induction earthquake,
that is, effects of the energy accumulated in the magnetic field in the
gap or fault.

Because of the small magnetic dipole efficiency, it comes to
large losses in the earthquake focus and a sudden rise in temperature,
that is, to the heated magma. The high temperature of magma in the
earthquake focus is the constant companion of magnetization and
magnetization reduction.

Definitions:

- Gap is the zone of fractures between two tectonic plates

- Fault is the zone of fractures between two blocks of rock
within the tectonic plates.

Defining the gaps and faults, it was necessary because their
electromagnetic properties are different. The magnetic capacity of the
gap is far greater than of the magnetic capacity fault.
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2.3.4. Gubici energije pri magnecenju

Prilikom magnecenja neke sredine dolazi do gubitaka energije
zbog nepovratnih procesa. Energija koja se utro$i za promenu
magnetnog polja sredine jednaka je H dB ( Prikaz 2.2.)

Kada su H i dB istog znaka, gustina energije HdB je pozitivna,
odnosno sredina koja se magnetiSe apsorbuje energiju interplanetarnog
magnetnog polja. U slucaju da su H i dB razlicitog znaka sredina koja
je namagnetisana oslobada energiju.

Ukupna energija koju neka sredina apsorbuje prilikom
magnecenja jednaka je

dWm /dV = ¥ HdB

Snaga gubitaka usled histerezisa direktno je proporcionalna
broju ciklusa magnecenja u jedinici vremena. To znaci da je prilikom
povecanja intenziteta magnetnog polja, sredina koja se magnetiSe
prima vecu energiju, nego §to je energija koju sredina vraca izvoru.

2.3.5. Temperatura hipocentra

Prvi ¢lan _[ (J / o )dV na desnoj strani jednacine 2.4. odreduje
snagu koja se pretvara u toplotu $to se manifestuje u povecanju
temperature hipocentra. Povecanje temperature hipocentra dogada se
iz dva koraka. Prvo povecéanje temperature dolazi usled promene
magnetskog stanja hipocentra a drugo, prilikom indukcionog
zemljotresa, odnosno dejstva energije koja je akumulirana u
magnetnom polju procepa ili raseda.

Zbog malog korisnog dejstva magnetnog dipola u hipocentru
dolazi do velikih gubitaka i naglog porasta temperature, odnosno do
usijanja magme. Visoka temperatura magme u hipocentru je stalni
pratilac magnecenja i razmagnecivanja.

Definicije:

- procep je zona izmedu dve tektonske ploce;

- rased je zona preloma izmedu dva bloka stena unutar
tektonskih ploca.

Definisanje procepa i raseda bilo je neophodno jer su im
elektromagnetne osobine koje odreduju snagu zemljotresa razlicite.
Magnetni kapacitet procepa daleko je ve¢i od magnetnog kapaciteta
raseda.
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2.3.6. Comparative diagrams of the interplanetary magnetic field
strength and magnetic induction.

Let us assume that one of the components of the interplanetary
magnetic field that is perpendicular to the line acts upon the gap
between two tectonic plates and the magnetization of an environment
is carried out at the original curve of magnetization.

H - Interplanetarno magnetno polje

A

+nT A

Br
_ t
0 W
-nT He
v
+B

e A
Pojava i
zemljotresa ;
Hc / !

< —>  +H
(0}
-H Hmax
Prikaz 2. 3.

With the increase of the interplanetary magnetic field increases
the magnetic induction from point O to A.




Beogradska Skola meteorologije 103

2.3.6. Uporedni dijagrami jacine interplanetarnog magnetnog
polja i magnetske indukcije.

Predpostavimo da na procep izmedu dve tektonske ploce
dejstvuje jedna od komponenti interplanetarnog magnetnog polja koja
je normala na liniju procepa.

H - Interplanetarno magnetno polje

A

+nT A

Br
o t
o W
-nT Hc
v
+B

o A
Pojava i
zemljotresa |
Hc / !

< —> L1 H
-H o Hmax
Prikaz 2. 3.

Sa povecanjem intenziteta interplanetarnog magnetnog polja
povecava se magnetna indukcija od tatke O do A.
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After reaching the maximum value of the interplanetary
magnetic field Hmax, there is a maximum of magnetization of an
environment in a point When the interplanetary magnetic field begins
to decrease, the magnetic induction from a to Br will also be
decreasing. When the intensity of the interplanetary magnetic field is
equal to zero, the magnetic induction has Br value. For an earthquake
to occur, it is necessary that the interplanetary magnetic field changes
direction and the magnetic induction Br is equal to zero, that is, the
positive value of + Br should change direction into - Br.

The curve from Br to Hc is called the curve of magnetization
reduction. The value of the interplanetary magnetic field at a point Hc
is called coercive field or coercive force.

Tipican oblik magnetnog dijagrama indukcionog
nT zemljotresa
15 . |
1 1
: \i\
1 1
1
10 = : . |
; ! Times of peak
i Magnetization
5 1
L i
’) —Bx
—B
o y
! ! Bz
i A Bt
1 1
1 1
-5 ,
1 1
1 1
1 1
1 1
1 1
-10 ) i Time of occurrence
! i / of earthquakes
_15 HHHH\HHHHH\HHHHHH\\:\HHHHH\HH\HHHHHHHHHH;H\HHHHHHHHHHHHHH\HHHHHH\HHHHHHHHHHHHHHHHHHHHHHHHH
1 2 3 4 5 6 7 maj 2010.
Diagram 2.1.

X and Y component of the interplanetary magnetic field
changes direction and make the reduction Magnetization environment
leading to the occurrence of earthquakes. This means that one and the
same interplanetary magnetic field performs magnetization and the
reduction of magnetization of the observed environment.
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Posle dostizanja maksimalne vrednosti interplanetarnog
magnetnog polja Hmax, javlja se maksimalno magnecenje sredine u
tacki A. Kada interplanetarno magnetno polje pocne da se smanjuje,
smanjiva¢e se 1 magnetna indukcija od A do Br. Kada jaina
interplanetarnog magnetnog polja bude jednaka nuli, magnetna
indukcija ima vrednost Br. Da bi se javio zemljotres potrebno je da
interplanetarno magnetno polje promeni smer a magnetna indukcija Br
bude jednaka nuli, odnosno da od pozitivne vrednosti +Br promeni
smer na -Br.

Kriva od Br do He naziva se Kriva razmagnedivanja.
Vrednost interplanetarnog magnetnog polja u tacki Hc naziva se
Koercitivno polje ili Koercitivna sila.

Tipican oblik magnetnog dijagrama indukcionog
zemljotresa
nT
15 : i
10 : - Vreme max. o
i magnecéenja
54— —- :
’) : T —Bx
o T e —=
\ Bz
Bt
-5
Vreme pojave
-10 zemljotresa
_15 HHHHH\HHHH\HHHHHH\\I\HHHHH\\HHHHHHHHHHHHHHHHHH\HHHHH\HHHH\HHHHH\HHHHHHHHHHHHHHHHHHHHHHHHHH
1 2 3 4 5 6 7 maj 2010.

Dijagram 2.1.
X 1Y komponenta interplanetarnog magnetnog polja menjaju
smer i vr§e razmagnecéivanje sredine $to dovodi do pojave zemljotresa.
To znac¢i da jedno isto interplanetrano magnetno polje vrsi
magnecenje 1 razmagnecivanje posmatrane sredine.
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However, it occurs in nature that one interplanetary magnetic
field performs the magnetization of an environment, and the reduction
of magnetization, that is, bringing the value of induction B to zero
level is carried out by other interplanetary magnetic field or telluric
electric current. This mostly occurs with strong earthquakes.

20 ;
! The first The second .
E magnetic magnetic :
Ry lines lines :
: |
: |
104 \ i
1 1
: 1
\ 1
| 1
51— / \:: AN
] 1
; : By
B WAL T Y | — | —
: : Bt
: 1
-5 S |
: 1
1 . 1
! — Time of ;
-10 J : Magn'etlzatlon occurrence of |
i time earthquake ||
A5 / :
! \|
| 1
: 1
f 1
_20 HH\\H\\\:HH\H\\HH\\\HH\HH\HH\\\H\HH\HHH\H\\\\H\\\H\H\H\\\HHHH\\\\H\\H\\HH\HHH\\H\\\\H\\\HH\H\\\HHH\H\\\H\\\H\HH\\:\\HH\H\\HHHHHHHHHHHH
5 6 7 8 9 10 11 12 13
Diagram 2. 2.

Period of 6 days between the time of maximum magnetization
and the time of occurrence of earthquake indicates that the tectonic
plates behave as the magnetic battery plates with few losses. This
means that the remanent induction Br retained great value and strong
foreign magnetic field would be necessary to bring it into the zero
level.
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Medutim, u prirodi se dogada da jedno interplanetarno
magnetno polje vr$i magnecenje sredine a da se razmagnecivanje,
odnosno dovodenje vrednosti indukcije B na nulti nivo vr$i drugim
interplanetarnim magnetskim poljem ili telurskom elektricnom
strujom. Ovo se najces¢e dogada kod snaznih zemljotresa.

20 ; .
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| 1
¢ Prva Druga !
151 magnetna linija magnetna linija |1
! :
E / \ :
10 + & 3 LA
| / |
\ 1
1 1
1 1
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| I
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: : By
0 4 ' : —_—
| : Bt
. 1
5 ,7% AR | - —
\ 1
| 1
i Vreme !
-10 +—+~ magnecenja Vreme N,
! sredine zemljotresa :
4 1
154 ! / \ :
: |
' 1
| I
1 1
'20 H\H\H\\\:H\\\HHHH\\\HH\H\\\H\\\\\H\HH\\\HH\HH\\H\\\HHHH\\\HH\\H\\\H\\\H\\HH\\\HH\\HH\\H\\\H\HH\\\HH\\\H\\\H\\\H\HH\E\\H\\\H\HHHHHHHH\HHHH
5 6 7 8 9 10 11 12 13

Dijagram 2. 2.

Period od 6 dana izmedu vremena maksimalnog magnecéenja i
vremena pojave zemljotresa ukazuje da se tektonske ploce ponaSaju
kao plo¢e magnetnog akumulatora sa malim gubicima.

To zna¢i da je remanentna indukcija Br zadrzala veliku
vrednost pa je za njeno dodovodenje na nulti nivo potrebno snazno
strano magnetno polje.
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2.3.7. Earthquake Intensity

The magnetic field energy of an environment is equal to the
work that the current source spend on establishing the magnetic field.
However, when there is no strong magnetic field to make the
reduction of magnetization of an environment, remanent induction Br
is gradually reduced because of energy losses due to hysteresis or
losses due to eddy currents.

After a certain time when the value of the remanent induction
Br is so low, then the weak interplanetary magnetic field can cause the
reduction of magnetization of an environment which causes low
coercive force, that is, weak earthquake.

In the special case, the reduction of magnetization over some
time may occur gradually naturally due to losses and then there is no
occurrence of earthquake.

Regardless of the degree of magnetization of an environment,
a trigger impulse is necessary for an earthquake to occur, the task of
which is to bring the remanent induction to zero, that is the point of
coercive field.

All these indicate that each site has specific magnetic
characteristics that determine the intensity of earthquake.

The ratio of magnetic induction and intensity of the
interplanetary magnetic field defines the permeability of an
environment

Sites that have a high remanent induction Br and large
coercive field make powerful earthquakes.

As the product of B and the absolute value | H | is greater, for
the given environment, so the earthquake is more powerful.

Therefore, the product (Br | He [), where Hc is the absolute
value, can be called a factor of the earthquake intensity.

For an earthquake to occur, it is necessary that three conditions
are fulfilled: strong interplanetary magnetic field, fault or gap and
trigger impulse.

In nature, there is a trinity at all natural phenomena.
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2.3.7. Snaga zemljotresa

Energija magnetnog polja sredine jednaka je radu koji strujni
izvor utro$i na uspostavljanje magnetnog polja.

Medutim, kada nema snaznog magnetnog polja da izvrsi
razmagnecivanje sredine, remanentna indukcija Br postepeno se
smanjuje zbog gubitaka energije usled histerezisa ili gubitaka usled
vrtloznih struja.

Posle odredenog vremena kada se vrednost remanentne
indukcije Br toliko smanji, onda slabo interplanetarno magnetno polje
moze da izazove razmagnecenje sredine Sto uzrokuje pojavu slabe
koercitivne sile, odnosno slab zemljotres.

U posebnom slucaju razmagnecivanje sredine posle nekog
vremena moze doci postepeno prirodnim putem usled gubitaka i tada
nema pojave zemljotresa.

Bez obzira koliki je stepen namagnecenosti neke sredine, da bi
se javio zemljotres potreban je triger impuls koji ima zadatak da izvrsi
dovodenje remanentne indukcije na nulu, odnosno na tacku
koercitivnog polja.

Triger impuls se registruje na seizmogramu kao primaprni
talas zemljotresa.

Sve to ukazuje da svaka lokacija ima odredene magnetske
karakteristike koje odreduju snagu zemljotresa.

Odnos magnetske indukcije 1 jacine interplanetarnog
magnetskog polja definiSe permeabilnost sredine

Lokacije koje imaju veliku remanentnu indukiju Br i veliko
koercitivno polje stvaraju snazne zemljotrese.

Sto je proizvod B i apsolutne vrednost [H| veéi, za posmatranu
sredinu, to je zemljotres snazniji.

Zato se proizvod ( Br|He| ), gde je Hc apsolutna vrednost,
moze nazvati Faktorom snage zemljotresa.

Da bi se javio zemljotres potrebno da se ispune tri uslova,
snazno interplanatarno magnetno polje, rased ili procep i triger impuls,
odnosno okidni impuls.

U prirodi postoji trojstvo kod svih prirodnih pojava.
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2.3.8. Calming earthquake

In operative seismology, process after the first shock is called
the calming of earth. However, in the literature can be found that the
value of remanent induction Br and strength coercitive field depends
on the hysteresis curve. If the product (Br | He |) Power Factor of the
earthquake, then any reduction in strength of the interplanetary
magnetic field creates a special cycle hysteresis. With decreasing
strength of the interplanetary magnetic field will decrease the value of
the product (Br | He |) and will decrease the intensity of earthquakes.
Reducing the volume interplanatarnog magnetic field, indicated as a,
b and ¢, create different hysteresis cycles.

H
a
b
C
/\ A B
/\
| \V/
Bra ,
\ i
Brb |
Brc : E
-H ' +H
-Hca -Hcb -Hcc c b a
Fig. 2. 4.

The strongest earthquake in the first case (a) the product (Bra | Hea |)
and weakest in case (¢) when the product ( Bre |Hee | ) the smallest.
Therefore, the causes of the reduction of intensity of subsequent
shocks should be sought in variations of the hysteresis cycles and
reduction of the intensity of the interplanetary magnetic field.
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2.3.8. Smirivanje zemljotresa

U vazecoj seizmologiji proces posle prvog udara naziva se
smirivanje tla. Medutim, u stru¢noj literaturi moZe se na¢i da vrednost
remanentne indukcije Br i jacina koercitivnog polja zavisi od krive
histerezisa. Ako je proizvod ( Br|He| ) faktor snage zemljotresa onda
svako smanjenje jaline interplanetarnog magnetnog polja stvara
poseban ciklus histerezisa. Sa smanjenjem jacine interplanetarnog
magnetnog polja smanjivace se vrednost proizvoda ( Br|He| ) pa ¢e se
smanjivati 1 jacina zemljotresa. Smanjenje jaline interplanatarnog
magnetnog polja, oznaCene kao a, b i c¢ stvaraju razliite cikluse
histerezisa.

H
a
b
c
/\ A B
/\
| \V/
Bra ;
\ i
Brb |
Brc . E
H /! | +H
-Hca -Hcb -Hcc c b a
Prikaz 2. 4.

Najja¢i zemljotres je u prvom sluc¢aju (a) kod proizvoda
(Bra|Hca ) a najslabiji u slucaju (c) kada je proizvod ( Brc|Hcc| )
najmanji. Zato uzroke za smanjivanje snage naknadnih udara treba
traziti u varijacijama ciklusa histerezisa 1 smanjenju jacine
interplanetarnog magnetnog polja.
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Any reduction of the hysteresis curve reduces the value of the
product (Br | He |), actually the force of earthquakes.

Thus, re-strikes are not dependent on settling of earth, but on
reducing the value of the product (Br | He |).

Diagram 2.3

Each strike of an earthquake uses accumulated energy in a
magnetic field. When the accumulated magnetic energy of an
environment returns to the state before magnetization, earthquake
strikes cease.

However, re-hit earthquake may occur as a result of
subsequent with new energies.

(Haiti earthquakes)
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Svako smanjivanje krive histerezisa smanjuje vrednost
proizvoda ( Br|Hc| ), odnoso snagu zemljotresa.

Tako ponovni udari ne zavise od smirivanja tla ve¢ od
smanjivanja vrednosti proizvoda ( Br|Hc| ).

Dijagram 2.3

Svaki udar zemljotresa trosi akumuliranu energiju u
magnetnom polju. Kada se akumulirana magnetna energija sredine
vrati na stanje pre magnecenja, udari zemljotresa prestaju.

Medutim, ponovni udari zemljoresa mogu se javiti kao
posledica naknadnog magnecenja novim energijama.

(Haiti zemljotres)
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2.3.9. Reverse Time

Under reversible over time means the time which elapses from
the moment of maximum Magnetization and coercive force Hc
appearance or occurrence of earthquakes.

Reverse time is a function of several parameters, indicating
that each site at the maximum level of Magnetization has reversible
time. At different locations Magnetization curve is different so it is
reversible time differently.

Krive magnetisanja razlicitih sredina mmmmmm-smmmmen

Sredina 2

¥

% f1 rev >

Fig. 2.5.

Each location has its own time of magnetization and time of
magnetization reduction, that is, the time for which the accumulated
energy localized in a magnetic field is returned. One comes to
knowledge that the magnetic characteristics of the observed location
determine the time when an earthquake will occur and by which
intensity. Regardless of the intensity of a foreign field, that is, the
interplanetary magnetic field, if the magnetization of an environment
is weak, the earthquake will be weak.
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2.3.9. Reverzibilno vreme

Pod reverzibilnim vremenom podrazumeva se vremenski
period koji protekne od trenutka maksimalnog magnecenja do pojave
koercitivne sile Hc, odnosno pojave zemljotresa.

Reverzibilno vreme je funkcija viSe parametara §to ukazuje da
svaka lokacija pri maksimalnom stepenu magnecenja ima svoje
reverzibilno vreme. Kod razli¢itih lokacija kriva magneéenja je
razli¢ita pa je reverzibilno vreme razlicito.

Krive magnecenja razli¢itih sredina aaiaily it
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Prikaz 2.5.

Svaka lokacija ima svoje vreme magnecenja 1 vreme
razmagnecivanja, odnosno vreme za koje se vra¢a akumulirana
energija koja je lokalizovana u magnetnom polju. Tako se dolazi do
saznanja da magnetske karakteristike posmatrane lokacije odreduju
vreme kada Ce se javiti zemljotres 1 kojom snagom. Bez obzira kolika
je je snaga stranog polja, odnosno interplanetarnog magnetskog polja,
ako je magnecenje sredine slabo, zemljotres ¢e biti slab.
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2.4.1. Magnetic flux

Magnetic flux and flux vector magnetic induction, is one of the
most important parameters of magnetic fields in research seismic
movement. Flux density of magnetic induction B through a surface S,
which relies on the contour C is defined by the surface integral.

o= J.B ds = ,[B ds cos(B,n)

S S

- where dS is a vector whose intensity is equal to the
elementary surface dS, and has a direction and the direction n normal
to the surface. The positive direction of normal is defined as a rule, the
right coil in relation to the arbitrary chosen positive direction of going
along the contour.

- —

dsS B Princip
neprekidnosti

linija

Fig. 2.6.
Flux density B is subject to the law of conservation of flux, so
output flux vector B through no matter which surface is equal to zero

BdS =0
This law describes the continuity of lines of magnetic
induction vector as the lines close to him. The principle of continuity
and flux conservation law applies to all areas.
In seismology maximum value is determined by the flux
component of the interplanetary magnetic field that is perpendicular to
the line between two tectonic plates and faults.
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2.4.1. Magnetni fluks

Magnetni fluks, odnosno fluks vektora magnetske indukcije,
je jedan od najvaZznijih parametara magnetnog polja kod istraZivanja
seizmickih kretanja. Fluks vektora magnetske indukcije B kroz neku
povrSinu S, koja se oslanja na konturu C definiSe se povrSinskim
integralom.

o= IB ds = JB dS cos(B,n)

S S

- gde je dS vektor ¢iji je intenzitet jednak elementarnoj
povrsini dS, a ima pravac i smer normale n na tu povrsinu. Pozitivan
smer normale odreduje se po pravilu desne zavojnice u odnosu na

roizvoljno izabrani pozitivan smer obilaZenja po konturi.

_>
dS

>y

Princip
neprekidnosti
linija

Prikaz 2.6.

Fluks vektora B podleze zakonu o konzervaciji fluksa pa
izlazni fluks vektora B kroz ma koju povrSinu jednak je nuli

<§BdS =0

Ovaj zakon opisuje neprekidnost linija vektora magnetske
indukcije jer se linija zatvaraju same u sebe. Princip neprekidnosti,
odnosno zakona o konzervaciji fluksa vaZi za sve sredine.

U seizmologiji maksimalna vrednost fluksa odredena je
komponentom interplanetarnog magnetnog polja koja je upravna na
liniju izmedu dve tektonske ploce ili raseda.
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2.4.2. Magnetic circuit

To earthquake occurred on a site needs to occur in the interior
of the Earth induced by electric current. The electrical current creates
a magnetic field and magnetic field magnetization is observed
locations. This means that the Earth's interior is current contour
through which flows induced by electric current that includes an
environment. To assist in the magnetization we need a magnetic
circuit. Under the magnetic circuit we mean a collection of bodies and
environments, which form a tube which closes the magnetic flux. The
cross-section tubes and magnetic permeability of the body and
environment, which affects tube, may be changing but the elementary
flux in each section of the tube is the same.

Fig. 2.7. S lo N

Suppose that the observed location, where there is
magnetization, located between two tectonic plates between which
there is a gap. Let konduciona induced electric current forms a
magnetic circuit in the form of the torus. Provided that the flux
leakage is neglected in the gap then

D = BS = BO SO0, (3.8.1.)

This means that lines of magnetic induction pass through the
gap without interruption.
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2.4.2. Magnetsko kolo

Da bi se javio zemljotres na nekoj lokaciji potrebno da se u
unutras$njosti Zemlje javi indukovana elektri¢na struja. Elektri¢na
struja stvara magnetno polje a magnetno polje vrS§i magnecenje
posmatrane lokacije. To zna¢i da u unutrasnjosti Zemlje postoji
strujna kontura kroz koju tee indukovana elektricna struja koja
obuhvata neku sredinu. Da bi se izvrSilo magnecenje potrebno je da
postoji magnetsko kolo. Pod magnetskim kolom podrazumevamo
skup tela i sredina, koji obrazuju tubu u kojoj se zatvara magnetski
fluks. Poprecni presek tube i magnetska permeabilnost tela 1 sredina,
koje zahvata tuba, mogu biti promenljivi ali elementarni fluks u
svakom preseku tube je isti

S lo N

Prikaz 2.7.

Pretpostavimo da se posmatrana lokacija, na kojoj dolazi do
magnecenja, nalazi izmedu dve tektonske ploce izmedu kojih postoji
procep. Neka indukovana konduciona elektricna struja obrazuje
magnetsko kolo u vidu torusa. Pod uslovom da je zanemareno
rasipanje fluksa u procepu onda je

D = BS = BO SO, (3.8.1.)
To znaci da linije magnetske indukcije prolaze kroz procep bez
prekidanja.
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When the application of Ampere's law on the circular contour,
which coincides with the axis of the magnetic circuit and assuming no
losses due to eddy currents then

@ Hdl =HI + HoOlIO =0...cc.cccooviiiiiiniieeeeeeeeene (3.8.2)
H = -(lo/])Ho
In accordance with realcijom (3.8.1)
Bo = po Ho = (S/So) B paje
H = -(l0S/150) B/O0u.uccoiiieiiaiieeeieseeeeeeenan (3.8.3)

The minus sign indicates that the field strength H and
magnetic induction B in an environment magnetiSe have opposite
directions. The gap field strength H and magnetic flux density B
have the same directions.

Gap weak magnetic field in the tectonic plates and the
stronger field in the gap or the space between two tectonic plates
and faults.

This natural phenomenon is a consequence of the appearance
of magnetic masses on both sides of plate boundaries or faults. Field
vector H in a magnetic circuit with a gap between two tectonic plates
can be considered as a result of superposition of the field that has no
source of which comes from the induced electric current and the
original field, which originates from the magnetic mass at the poles.
This means each tectonic plate is a magnetic pole. The gap between
the two tectonic plates a field that has no source of the original
magnetic field have the same direction so that the fields add up and
give the resulting magnetic field Ho = B/u o. The tectonic plates
originally magnetic field has the opposite direction from no source
magnetic field and the field subtracted.

The gap between the two tectonic plates makes the
distribution of magnetic field in the magnetic circuit uneven.

Analysis of the distribution of the magnetic field and magnetic
induction indicates that earthquakes focus can only be caught faults or
gap, in accordance with the relation (3.6.1.).

Mathematical relationships show that the faults and gaps
behave as magnetic batteries. Maximum capacity of magnetic battery
occurs in a subduction zone.
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Kada se primeni Amperov zakon na kruZznu konturu koja se
podudara sa osom magnetskog kola i pod pretpostavkom da nema
gubitaka usled vrtloZnih struja tada je

Hdl = HI + HOIO =0...cccccevviiiiiiiniiiiieeieneeeens (3.8.2)
= -(lo/1l)Ho
U skladu sa realcijom (3.8.1)
Bo = po Ho = (S/So) B paje
H = -(l0S/150) B/O0ucucciiiiiiiiiiiieiiesiieieseeenens (3.8.3)

Znak minus pokazuje da jafina polja H i magnetska
indukcija B u sredini koja se magnetiSe imaju suprotne smerove.
U procepu jacfina polja H i magnetska indukcija B imaju iste
smerove.

Procep slabi magnetno polje u tektonskim plo¢ama a jaca
polje u procepu, odnosno u prostoru izmedu dve tektonske ploce
ili raseda.

Ovaj prirodni fenomen je posledica pojave magnetskih masa sa
obe strane tektonskih ploca ili raseda. Polje vektora H u magnetskom
kolu sa procepom izmedu dve tektonske ploe moze se smatrati kao
rezultat superpozicije bezizvornog polja koji potice od indukovane
elektricne struje 1 izvornog polja koje poti¢e od magnetskih masa na
polovima. To znaci svaka tektonska ploca predstavlja jedan magnetski
pol. U procepu, izmedu dve tektonske ploce bezizvorno i izvorno
magnetno polje imaju isti smer pa se polja sabiraju i daju rezultujuce
magnetno polje Ho = B/po. U tektonskim ploCama izvorno magnetsko
polje ima suprotan smer od bezizvornog magnetskog polja pa se polja
oduzimaju.

Procep izmedu dve tektonske plofe <¢ini raspodelu
magnetnog polja u magnetskom kolu neravnomernom.

Analiza raspodele magnetskog polja i magnetske indukcije
ukazuje, da hipocentar zemljotresa moze biti samo u procepu ili
rasedu, i u skladu sa relacijom (3.6.1.).

Matematicke relacije pokazuju da se rasedi 1 procepi ponasaju
kao Magnetni akumulatori. Najve¢i kapacitet —magnetnih
akumulatora javlja se u zoni subdukcije.
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2.5.1. Ways of Magnetization

Each occurrence of induction of electric currents inside the
Earth causes Magnetization environment. In most cases Magnetization
is performed telluric electric currents. However, the strong
Magnetization environment at the local level is done with Current
Field. (Jet Stream). If the Current Field above the gap or fault leads to
uneven distribution of magnetic fields in the Earth's interior and then
reported conditions for the occurrence of earthquakes induction.

Magnetization tectonic plate Current Field in the northern
hemisphere

The field of high Current Field The field of low
atmospheric pressure (Jet Stream) atmospheric pressure

tectonic tectonic

Fig. 2. 8.

Magnetization is carried out through joint efforts of electrons
and protons. Magnetic lines generated by magnetic fields penetrate the
magma and make Magnetization magma. To avoid the silent electric
discharge, the existence of the gap between two tectonic plates. The
gap acts as an electrical insulator betwen two tectonic plates.
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2.5.1. Nacini magnecenja

Svaka pojava indukcije elektri¢nih struja u unutra$njost Zemlje
izaziva magnecenje sredina. U vecini slucajeva magneéenje se vrsi
telurskim elektri¢nim strujama. Medutim, snaZzna magnecenja sredina
na lokalnom nivou vrsi se Strujnim poljima.(Jet Stream) U slucaju da
se strujno polje nalazi iznad procepa ili raseda dolazi do neravnomerne
raspodele magnetnog polja u unutrasnjosti Zemlje i tada se javljaju
uslovi za pojavu indukcionih zemljotresa.
Magnecenje tektonskih plo¢a strujnim poljem na severnoj hemisferi

Polje visokog Strujno polje Polje niskog
atmosferskog pritiska atmosferskog pritiska

Tektonska Tektonska
ploca ploca

Linije magnetnog polja

Magma

Prikaz 2. 8.

Magnecenje se vr$i zajednickim delovanjem elektrona i
protona. Magnetne linije tako stvorenog magnetnog polja prodiru u
magmu i vrSe magnecenje magme. Da ne bi doSlo do tihog
elektricnog praznjenja neophodno je postojanje procepa izmedu dve
tektonske ploce. Procep ima ulogu elektricnog izolatora uzmedu dve
tektonske ploce.
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It is known that variable electric fields induce a variable
magnetic field. If it is known that the electric and magnetic field, two
aspects of a single electromagnetic field, then the electric field in the
atmosphere and magnetic field inside the Earth's natural phenomena
are inseparable. Electric and magnetic fields are always at an angle of
90 degrees.

tZ

Vertically polarized magnetic field in the
Earth's interior

\
)

X

Horizontally polarized electric field
in the atmosphere

Fig. 2.9.

With horizontal polarization of complementary electric fields
in the atmosphere, the complementary magnetic fields with vertical
polarization occur in the Earth’s interior.

This type of magnetization in the atmosphere is recognized as
the form of complementary fields of atmospheric pressure. (2009.
Volume 11, Belgrade School of Meteorolgy)
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Poznato je da promenljiva elektricna polja izazivaju
promenljiva magnetna polja. Ako se zna da su elektricno 1 magnetno
polje dva vida jednog jedinstvenog elektromagnetnog polja, onda su
elektricno polje u atmosferi 1 magnetno polje u unutrasnjosti Zemlje
nerazdruzive prirodne pojave. Elektri¢no i magnetno polje nalaze uvek
pod uglom od 90 stepeni.

tZ

Vertikalno polarizovano magnetno polje
u unutrasnjosti Zemlje

\
:

X

Horizontalno polarizovano elektri¢no polje
u atmosferi

Prikaz 2.9.

Kod horizontalne polarizacije komplementarnih
elektri¢nih polja u atmosferi, u unutrasnjosti Zemlje javljaju se
komplementarna magnetna polja sa vertikalnom polarizacijom.

Ova vrsta magnecenja u atmosferi se prepoznaje u obliku
komplementarnih polja atmosferskog pritiska. (2009. Sveska druga
Beogradske Skole meteorolgije)
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Representation of the connection between electric and magnetic fields

Horizontally polarized electric field

The field of low atm. pr. The field of high pressure The field of low pressure
Protons Elektrons Protoni
; Rased —

: .

1

I I
Magnetic field

Plate
tectonic

Plate
tectonic

‘ \ H Magma
670km . Hipocenter

lines
%

<fmmmm

Vertical polarization of the magnetic field in the magma

Fig. 2.10.

Under the influence of complementary fields of atmospheric
pressure, an electric horizontal meteorological front is being created in
the atmosphere. In the interior of the Earth, caused by magnetic
complementary fields, a seismic front is created which can be
ascending or descending.

At earthquakes that occur at great depths, magnetization is
performed in a magnetic field of the gap where convection current of
magma goes. After magnetization, vertical descending current of
magma carries away the magnetized part of magma at depth where the
earthquake occurs. (maximum depth of the earthquake is about 670
kilometers.) The basis of induction of earthquakes is the existence of
the Current Field above the location of earthquakes.

At locations where there is vertical upward flow of magma rise
to a volcano.
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Prikaz povezanosti elektri¢nih i magnetnih polja

Horizontalna polarizacija elektri¢nih polja u atmosferi

Polje niskog atm. pritiska Polje visokog atm. pritiska Polje niskog atm. pritiska

Protoni Elektroni Protoni
—_— >
> Vulkan 4"_ Rased —

: Linije magnetnog ‘
Tektonska polja
ploca

Tektonska
ploca

<fm——

Magma

* Hipocentar

Vertikalna polarizacija magnetnih polja u magmi

Prikaz 2.10.

Pod dejstvom komplementarnih polja atmosferskog pritiska u
atmosferi se stvara elektricni horizontalni meteoroloski front. U
unutrasnjosti Zemlje, pod dejstvom magnetnih komplementarnih
polja, stvara se vertikalni seizmicki front koji moze biti uzlazni ili
silazni.

Kod zemljotresa koji se javljaju na velikim dubinama
magnecenje se vrsi u magnetnom polju procepa gde prolazi
konvekciona struja magme. Posle magnecenja, vertikalna silazna
struja magme odnosi namagnetisani deo magme u dubinu gde se javlja
zemljotres. (maksimalna dubina zemljotresa je oko 670 kilomertara.)

Osnova svih indukcionih zemljotresa je postojanje strujnog
polja iznad lokacije zemljotresa.

Na lokacijama gde postoji vertikalni uzlazni tok magme dolazi
do pojave vulkana.
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Electrons extend right from the direction of the radial velocity
of the current field and protons to the left. The electrons create the
fields of high atmospheric pressure and serenity. The protons create
the fields of low atmospheric pressure and clouds and bad weather.
When there is fault or a gap between the fields of low and high
atmospheric pressure, then occurs magnetization occurs in the Earth’s
interior.

At magnetization of tectonic plates, one plate receives positive
and the other negative convection electric loads and thus the induction
electric current is being established.

The gap between the tectonic plates does not allow the electric
discharge of tectonic plates and the degree of charge, that is,
magnetization depends on the conductance of the gap.

An example of complementary fields of atmospheric

pressure

Protons

If the Fault or the gap is on the line connecting the centers of
complementary fields leads to Magnetization.
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Desno od smera radijalne brzine strujnog polja prostiru se
elektroni a levo protoni. Elektroni stvaraju polja visokog atmosferskog
pritiska i verdrinu. Protoni stvaraju polja niskog atmosfrskog pritiska i
stvaraju oblacnost 1 nevreme. Kada se izmedu polja niskog i visokog
atmosferskog pritiska nalazi rased i procep tada dolazi do magnecenja
unutrasnosti Zemlje.

Kod magnecenja tektonskih ploca jedna ploca prima pozitivna
a druga negativna konvekciona elektricna optere¢enja i na taj nacin
uspostavlja se indukciona elektri¢na struja.

Procep izmedu tektonskih ploca ne dozvoljava elektri¢no
praznjenje tektonskih ploca a od provodnosti procepa zavisi stepen
naelektrisanja odnosno magnecenja.

Primer komplementarnih polja atmosfreskog pritiska

. . Protoni
Strujno polje

(Jet Stream)

=‘::;.~

; Elektroni

1020
(

Meteoroloski front

N
=
H P EE

Ukoliko se na liniji koja spaja centre komplementarnih polja
nalazi rased ili procep dolazi do magnetisanja.

Karta 2.1.
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2.5.2. Correlation between volcanic eruptions and earthquakes
Studies have shown that the relatively close location, there is a
simultaneous occurrence of earthquakes and volcanic eruptions. There
is a perception that earthquakes cause volcanic eruption. However, in
the heliocentric meteorology eruption and earthquakes in adjacent
sites also caused a Current Field. After opening the Current Field
created the field of low and high atmospheric pressure. When the line
connecting the centers of atmospheric forcing find volcano and faults,
there are conditions for the simultaneous occurrence of volcanic
eruptions and earthquakes.
Showing simultaneous occurrence of earthquakes and volcanoes

Horizontal polarization electric fields
Complementary fields of atmospheric pressure

Vertical polarization of magnetic fields

Fig. 1.11

Eruptions and seismic movements of the volcano are the
physical nature and occur under the influence of vertical upwelling of
magma generated by the vertically polarized complementary magnetic
fields. Seismic movements occur only in the vicinity of the volcano,
regardless of the power eruptions. However, the seismic motion in the
electromagnetic low earthquake and spread over long distances. Based
on these findings we can conclude that mutual iticaj earthquakes and
volcanoes do not exist. On site there is no volcano electromagnetic
conditions for the occurrence of earthquake. Physical and
electromagnetic motions have different parameters
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2.5.2. Povezanost vulkanskih erupcija i zemljotresa

Istrazivanja su pokazala da na relativno bliskim lokacijam,
dolazi do istovremene pojave zemljotresa i erupcije vulkana. Postoji
misljenje da zemljotresi izazivaju erupciju vulkana. Medutim, u
heliocentricnoj meteorologiji erupciju vulkana i zemljotresa na
bliskim lokacija izaziva jedno isto strujno polje. Znamo da se posle
otvaranja strujnih polja stvaraju polja niskog i visokog atmosferskog
pritiska. Kada se na liniji koja spaja centre atmosferskih polja nadu
vulkan 1 rased postoji mogucnost istovremene pojave erupcije i
zemljotresa.
Prikaz istovremene pojave zemljotresa i vulkana

Horizontalna polarizacija elektri¢nih polja
Komplementarna polja atmosferskog pritiska

Vertikalna polarizacija magnetnih polja

Prikaz 2.11

Erupcija i1 seizmicka kretanja kod vulkana su fizicke prirode i
javljaju se pod dejstvom vertikalne uzlazne struje magme koju
stvaraju vertikalno polarizovana komplementarna magnetna polja.
Fizi¢ka seizmicka kretanja javljaju se samo u okolini vulkana, bez
obzira na snagu erupcije. Medutim, seizmiCka kretanja kod slabog
zemljotresa su elektromagnetna i prostiru se na veliku daljinu. Fizicka
i elektromagnetna kretanja tla imaju razliCite parametre.

Na lokaciji vulkana nema elektromagnetnih uslova za pojavu
zemljotresa. Na osnovu ovih saznanja moze se =zakljuciti da
medusobni uticaj zemljotresa 1 vulkana ne postoji.
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2.5.2. Figure in the Mirror Principle

There is another way of magnetization in the nature which
occurs during the cyclonic activity (bad weather) in the atmosphere by
the principle of figure in the mirror.
Representation of proton magnetization of fault by principle of
figure in the mirror

Protons

Cyclonic convection current
contour in the atmosphere

Current Field =~ e~

Hipocenter

Fig. 2. 12.

The formation of rain drops is an atomic process that occurs in

two steps. The first step is the creation of a cloud drop by aggregation
of hydrogen and oxygen that are part of the solar wind, that is, the
current field. The second step is the creation of raindrop by electron
valence. After the opening of the current field, heavy ionized particles
of the solar wind "bomb" a cloud with cloud drops and link polarized
molecules of cloud drops by electron valence.
This means that only by the arrival of the current field, which carries
the particles of the solar wind, it comes to the formation of cloud and
rain drops. The maximum opening of the current field is during the
largest precipitation amount.
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2.5.2. Princip lika u ogledalu
U prirodi postoji jo§ jedan na¢in magnecenja koje se javlja za

vreme ciklonske ativnosti (nevremena) u atmosferi, na principu lika u

ogledalu.

principom lika u ogledalu

Prikaz protonskog magnecenja raseda

Ciklonska konvekciona strujna
kontura u atmosferi

Strujno polje

Indukovano magnetno

kolo Magma

Prikaz 2. 12.

Nastajanje kisnih kapi je atomski proces koji se dogada iz dva
koraka. Prvi korak je stvaranje obla¢ne kapi sjedinjavanjem vodonika
i kiseonika koji se nalaze u sastavu Suncevog vetra, odnosno u
struyjnom polju. Drugi korak je stvaranje kiSne kapi elektronskom
valencijom. Tesko jonizovane Cestice Suncevog vetra posle otvaranja
strujnog polja “bombarduju” oblak sa oblaénim kapima i
elektronskom valencijom vezuju polarizovane molekule obla¢nih kapi.

To znaci da tek dolaskom strujnog polja, koje nosi Cestice
Suncevog vetra, dolazi do stvaranja obla¢nih i kisnih kapi.
Maksimalno otvaranje strujnog polja je za vreme najvece koliCine
padavina.
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Thus, the precipitation amount can be used to determine the
date of maximum magnetization. Typical examples of proton
earthquakes in Serbia are expressed in terms of precipitation.
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Diagram 2.5.
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Tako se koli¢ina padavina moZe koristiti za odredivanje
datuma maksimalnog magnecenja. Tipi
zemljotresa u Srbiji izraZeni preko padavina

¢ni  primeri

protonskih

lit/ m2

20 | Vreme maksimalnog
18 magnecenja
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Strongest earthquake, which was officially registered in Serbia,
had a magnitude M6.0 occurred in Kopaonik 18th May 1980 in
20.13.6 UTC.

During the month of May 1980th year over Serbia passed the
three Current Fields, which caused great precipitation. The average
rainfall in May were about 55 liters. However, in May 1980th year fell
124.6 liters of rain per square meter.

One of the three Current Fields, which came from the direction
of southwest (245 degrees) cause the induction earthquake with a
seismic focus at a depth of 9 kilometers

KOPAONIK M6.0 18.maj 1980.
lit / m?
14 Times of peak
Magnetization
12 I
/ I earthquake
I
10 - | 20.13.6 UTC
I /
8- :
|
I
6 !
I
|
I
4 1
I
1
2 A |
I
0 [
15 16 17 18 19 20
Diagram 2..6

It was noted that in Serbia are powerful earthquakes when the
Current Field comes from the southwest. (Kraljevo earthquake on 3
November 2010.)

- Serbia M4.8, depth of 2km, October 1, 1972;

- Serbia M4.1, depth of 3 km on 20 May 1985;
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Najaci zemljotres, koji je sluzbeno zabelezen u Srbiji, imao je
magnitudu M6.0 a dogodio se na Kopaoniku 18. maja 1980. godine u
20.13.6 UTC.

U toku maja meseca 1980. godine preko Srbije presla su tri
strujna polja koja su izazvala velike padavine. Prosecne padavine u
maju su oko 55 litara. Medutim, u maju 1980. godine palo je 124.6
litra kiSe po metru kvadratnom.

Jedno od tri strujna polja koje je doslo iz pravca jugozapada
(245 stepeni) izazvalo je indukcioni zemljotres sa hipocentrom na
dubini od 9. kilometara.

KOPAONIK M6.0 18.maj 1980.
lit / m?
14
Vreme maksimalnog
12 — magnecenja
|
10 ! Zemljotres u
I 20.13.6 UTC
I
I
8 1 |
|
I
6 |
I
|
I
4 I
I
1
2 i
I
0 1
15 16 17 18 19 20

Dijagram 2.6.

Zapazeno je da se u Srbiji javljaju snazni zemljotresi kada
strujno polje dolazi iz pravca jugozapada. (Kraljevacki zemljotres 3.
novembra 2010.)

- Srbija M4.8, dubina 2km, 1. oktobra 1972;

- Srbija M4.1, dubina 3km 20. maja 1985;
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2.6.1. Telluric earthquakes

Free electrical loads that enter the atmosphere through the
Planetary Magnetic Door created by the induction in the Earth
conducted electrical current, called telluric currents. When the
magnetic lines of the interplanetary magnetic field made the free
electrical loads with a large electrical charge, then the telluric current
strengths and rise to a magnetic storm.

nT Magnetic line 4 August 2010 (ACE)
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Dijagram 2. 7.
H component of geomagnetic field. Credit: Tromse Geophysical
Observatory (TGO)
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Dijagram 2. 8.

When comparing the diagrams 2.7. and 2.8. obtained
knowledge about the correlation of these two time parameters. In this
way proves the effect of free electrical load on the occurrence of
telluric electric currents.
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2.6.1. Telurski zemljotresi

Slobodna elektricna optere¢enja koja ulaze u atmosferu kroz
Planetarna magnetna vrata stvaraju putem indukcije u unutrasnjosti
Zemlje kondukcione elektriéne struje, koje nazivamo telurskim
strujama. Kada magnetna linija interplanetarnog magnetnog polja
donese slobodna elektricna optereenja sa velikim elektricnim
nabojem, tada su telurske struje jake i dolazi do pojave magnetne bure.

T Magnetna linija 4. avgusta 2010.
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Dijagram 2. 7.
H komponenta geomagnetskog polja. Credit: Tromse Geophysical
Observatory (TGO)
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Dijagram 2. 8.

Kada se uporede dijagrami 2.7. i 2.8. dobija se saznanje o
korelaciji ova dva vremenska parametra. Na ovaj nain dokazuje se

dejstvo slobodnih
elektri¢nih struja.
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North telluric electric currents flow in the interior of the Earth
from north to south pole. The depth of telluric electric current depends
on the strength of the interplanetary magnetic field. What is the
strength of telluric currents that strengthens the depth of the larger In
general, the telluric currents flow at a depth of 1 to 10 kilometers.
However, the strong telluric currents can reach depths of up to several
hundred kilometers and can then be trigger (trigger) pulse with the
induction of earthquakes at great depths. It is a continuous process,
which has a global character.

Electric current density per unit volume is small and
magnetization poor in Europe, and so the phenomenon of stronger
telluric earthquakes is not possible. With a narrowing of the European
continent, the density of electric telluric current increases and the
magnetization of environments is stronger and occurrence of
earthquakes more frequent. They usually occur at locations where the
land narrows in the Balkan, the Apennine and Iberian Peninsula. The
highest density of telluric currents occurs on the Balkan Peninsula and
the Apennine, and the lowest in the Iberian Peninsula.
The flow of the main European telluric currents.

D 200 400~ 600 km "~

Map. 2.2

In Europe there are three flow of telluric currents. Two flow of
telluric currents linking Europe and Africa and one from Europe, the
Middle East.

Beogradska Skola meteorologije 141




Severne telurske elektri¢ne struje teku u unutrasnjosti Zemlje
od severnog do juznog pola. Dubina telurskih elektri¢nih struja zavisi
od snage interplanetarnog magnetnog polja. Sto je snaga telurskih
struja jaca to je dubina veca. U principu, telurske struje teku na dubini
od 1 do 10 kilometara. Medutim, snazne telurske struje mogu da
dostignu dubini do vise stotina kilometara 1 tada mogu biti okidni
(triger)impuls kod indukcionih emljotresa na velikim dubinama. To je
stalni proces koji ima globalni karakter.

Gustina elektricne struje po jedinici zapremine, u Evropi je
mala a magnecenje slabo pa pojava jacih telurskih zemljotresa nije
mogucéa. Sa suzenjem evropskog kontinenta povecava se gustina
elektricne telurske struje pa je magnecenje sredina jace a pojava
zemljotresa ceS¢a. Najcesce se javljaju na lokacijama gde se kopno
suzava na Balkanskom, Apeninskom 1 Pirinejskom poluostrvu.
Najvecéa gustina telurskih struja javlja se na Balkanskom poluostrvu a
zatim na Apeninskom a najmanja na Pirinejskom poluostrvu.

Tok glavnih evropskih telurskih struja.

Karta 2.2
U Evropi postoje tri toka telurskih struja. Dva toka telurskih
struja povezuju Evropu i Afriku a jedan Evropu sa Srednjim Istokom.
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Telluric earthquakes are considered to be surface earthquakes
and they are not a risk factor. In order to come to the appearance of
magnetization of an environment, magnetic circuit must be established
through the faults or across the gaps.

However, due to the large magnetic resistance of the gap and
weak telluric electric current, telluric earthquakes rarely occur in the
gap. Telluric currents cannot form a magnetic circuit between two
tectonic plates but could be trigger impulse to induction earthquakes.
When magnetic flux is not closed, there is no magnetic circuit and so
earthquake, too.

Telluric earthquakes in most cases occur at faults where the
magnetic resistance is far less. They can be distinguished by the
strength and depth. In general, the telluric earthquakes occur up to 10
kilometers deep. However, when the telluric electric currents are
trigger impulse for induction earthquake then they reach the depth of
670 km.

The strength of telluric earthquakes varies from continent to
continent. In Europe, the maximum magnitude of telluric earthquakes
is about 4 degrees. In North America 4.5 and in the Far East in the
Northern Hemisphere 5 degrees. The strongest earthquakes are in the
southern hemisphere in the Pacific and South America reaching the
magnitude to 5.5 degrees. All telluric earthquakes have planetary
character.

2.6.2. Induction earthquakes

Induction earthquakes are of local character and they appear by
effect of free electric loads that are accumulated in the current field at
250 or 300 millibar surface above the location in which magnetization
is performed. Free electric loads, which penetrated through the
planetary magnetic door or geomagnetic anomaly, form the current
field in the upper layers of the atmosphere. Free electric loads in the
current field carry frozen magnetic field of a region from which they
have been erupted.

Current Field has a magnetic layer that prevents the leakage of
free electrical load at radial velocities greater than 50 knot. However,
after reduction of the radial velocity flow field leads to the dissolution
of the magnetic layer and the penetration of free electrical load in the
free atmosphere. After opening the Current Field can lead to the
induction in the Earth's interior. (2009., Volume 3rd Belgrade School
of Meteorology)
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Telurski zemljotresi se smatraju povrSinskim zemljotresima i
nisu faktor rizika. Da bi doSlo do pojave magnecenja sredine mora da
se uspostavi magnetno kolo preko raseda ili preko procepa.

Medutim, zbog velikog magnetskog otpora procepa i slabe
telurske elektricne struje, telurski zemljotresi retko se javljaju u
procepu. Telurske struje ne mogu da formiraju magnetsko kolo u
procepu izmedu dve tektonske ploce ali mogu biti triger impuls
indukcionim zemljotresima. Kada magnetni fluks nije zatvoren, nema
magnetskog kola pa nema zemljotresa.

Telurski zemljotresi se u vecini slu¢ajeva javljaju na rasedima
gde je magnetski otpor daleko manji. Prepoznaju se po jacini i dubini.
U principu, telurski zemljotresu javljaju se do 10 kilometara dubine.
Medutim, kada su telurske elektricne struje struje okidni impuls za
indukcioni zemljotres tada dostizu dubinu do 670km.

Jacina telurskih zemljotresa razlikuje se od kontinenta do
kontinenta. U Evropi maksimalna magnituda telurskih zemljotresa je
oko 4 stepena. U Severnoj Americi 4.5 a na Dalekom Istoku na
severnoj hemisferi 5 stepeni. Najjaci telurski zemljotresi na planeti su
na juznoj hemisferi na Pacifiku 1 Juznoj Americi koji dostizu
magnitudu do 5.5 stepeni. Svi telurski zemljotresi imaju planetarni
karakter.

2.6.2. Indukcioni zemljotresi

Indukcioni zemljotresu su lokalnog karaktera i javljaju se
dejstvom slobodnih elektricnih opterec¢enja koja su akumulirana u
strujnom polju (Jet Stream) na 250 ili 300 milibarskoj povrSini iznad
lokacije kod koje se vr$i magnecenje. Slobodna elektri¢na opterecenja,
koja su prodrla kroz Planetarna magnetna vrata ili geomagnetsku
anomaliju, formiraju u gornjim slojevima atmosfere Strujno polje.
Slobodna elektricna optere¢enja u strujnom polju nose zamrznuto
magnetno polje regiona na Suncu iz kojeg su eruptovana.

Strujno polje ima magnetni omota¢ koji ne dozvoljava
rasipanje slobodnih elektri¢nih opterecenja pri radijalnim brzinama
veéim od 50 knota. Medutim, posle smanjenja radijalne brzine
strujnog polja dolazi do raspada magnetnog omotaca i prodora
slobodnih elektriénih optere¢enja u slobodnu atmosferu. Posle
otvaranja strujnog polja dolazi do pojave indukcije u unutrasnjosti
Zemlje. (2009., Sveska 3. Beogradska Skola meteorologije)
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Induced electrical currents in the Earth's interior creates a
magnetic circuit that performs Magnetization environment. In general,
if you are going to Magnetization gap or fault can lead to the induction
of earthquakes.
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Induction magnitude earthquake reaches a large value and is
directly proportional to the electricity Current Field. The strength of
induction earthquake faults, is much smaller than the induction of
earthquakes on the gap between two tectonic plates. Induction
earthquakes occur on faults with magnitudes of 1 to 6 degrees at
depths of 2 to 10 kilometers. In exceptional cases can be attained 7
degrees.

Induction earthquakes that occur in the rifts between two
tectonic plates can reach the volume up to 9.5 degrees (M9.5 Chile, 22
May 1960.) and have no depth limit. (Spanish earthquake depth 623.4
km 2010).

They originate from the effect of one of the components of the
interplanetary magnetic field that is perpendicular to the line between
tectonic plates or faults.
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Indukovana elektricna struja u unutrasnjosti Zemlje stvara
magnetsko kolo koje vr$i magnecenje sredine. U principu, ako se
magnecenje dogada na procepu ili rasedu dolazi do pojave
indukcionih zemljotresa.
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Magnituda indukcionih zemljotresa dostize velike vrednosti 1
direktno je proporcionalna elektri¢noj energiji strujnog polja. Jacina
indukcionih zemljotresa na rasedima, znatno je manja od indukcionih
zemljotresa na procepima izmedu dve tektonske ploce. Indukcioni
zemljotresi na rasedima javljaju se sa magnitudama od 1 do 6 stepeni
na dubinama od 2 do 10 kilometara. U izuzetnim slu¢ajevima mogu da
dostigu 7 stepeni.

Indukcioni zemljotresi koji se javljaju u procepima izmedu
dve tektonske ploce mogu da dostignu jacinu do 9,5 stepeni
(CileM9.5, 22 maja 1960.) i nemaju ograni¢enje dubine.(Spanski
zemljotres dubina 623.4 km 2010.)

Nastaju dejstvom jedne od komponenti interplanetarnog
magnetnog polja koja je normala na liniju izmedu tektonskih ploca ili
raseda.
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2.7.1. Earthquakes focus

Every earthquake has two zones, zone induction and
propagation. Earthquakes focus and epicenter of the earthquake are
still in the induction zone. Soil movement in the epicenter of the
primary physical torsional motion with the rapid change in the
direction of torsion. In the area of propagation does not change
direction and there is a secondary, consequently, wave motions

Showing the distribution of ground motion
Zone propagation Induction Zone

. Epicenter
wave motion ground ' Torsional movement of soil ! wave motion ground
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The direction of 5 Changing the
the vector direction of
magnetic magnetic

induction B in | induction vector
the northern ! B
hemisphere I E— : Northern
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Fig. 2. 13.

During magnetization, direction of magnetic induction in the
earthquake focus is in accordance with the vector of the resulting
geomagnetic field. In the northern hemisphere, it has the
counterclockwise direction, that is, the same direction as the cyclonic
activity in the atmosphere in the northern hemisphere. With the
phenomenon of coercive force, the direction of the magnetic induction
vector is opposite from the direction of the resulting geomagnetic
field, and has a clockwise direction, that is, anticyclonic activity.

Electromagnetic force that occurs between two magnetic fields
of different directions causes sudden torsional motion of all induction
zone with rapid change in the direction of torsion.
Torsional motion is transmitted from the earthquake focus to the
epicenter, which is best seen on the vertical columns of buildings or
chimneys as they twisted in the counterclockwise direction. Due to the
torsional motion, cracks on the building walls are vertical, or under
some acute angle.
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2.7.1. Hipocentar zemljotresa
Svaki zemljotres ima dve zone, indukcionu i zonu prostiranja.
Hipocentar 1 epicentar zemljotresa uvek se nalaze u indukcionoj zoni.
Kretanje tla u epicentru je primarno fizi¢ko, odnosno torziono kretanje
sa brzom promenom smera torzije. U zoni prostiranja nema promene
smera kretanja a javlja se sekundarno, posledicno, talasno kretanja tla.
Prikaz raspodele kretanja tla
Indukciona zona

Zona prostiranja | Epicentar Zona prostiranja

talasno kretanje tla i Torziono kretanje tla : talasno kretanje tla
A o A o o o o o

Smer vektora Promena smera
magnetske vektora
indukcije B .magne.t.ske

prilikom indukcije B
magnecenja na poslre. .
severnoj razmagnecivanja
hemisferi na severnoj
. Hipocentar hemisferi
Prikaz 2. 13. p

Prilikom magnecenja, smer magnetske indukcije u hipocentru
je u skladu sa vektorom rezultujueg geomagnetskog polja. Na
severnoj hemisferi ima smer suprotan smeru kazaljke na satu,
odnosno ima isti smer kao ciklonska aktivnost u atmosferi na severnoj
hemisferi. Kod pojave koercitivne sile, smer vektora magnetske
indukcije, je suprotan smeru rezultuju¢eg geomagnetskog polja, i ima
smer kazaljke na satu, odnosno kao anticiklonska aktivnost.

Elektromagnetska sila koja se javlja izmedu dva magnetska
polja razli¢itih smerova izaziva mahovito torziono kretanje cele
indukcione zone sa brzom promenom smera torzije.

Torziono kretanje prenosi se od hipocentra na epicentar, §to se
najbolje vidi na vertikalnim stubovima zgrada ili dimnjacima jer su
uvrnuti u pravcu suprotnom od kretanja kazaljke na satu. Zbog
torzionog kretanja na zidovima zgrada pukotine su vertikalne ili pod
nekim kosim uglom.
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Earthquake focus behaves as a rotor of natural induction motor with
short-circuited rotor, on the principles of which Tesla made his
induction motor.
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Fig. 2.14.

Change direction component of the interplanetary magnetic
field causes the change of direction of magnetic induction B in the gap
or fault, which is manifested by the appearance of induced electric
currents that cause the physical movement from side to side depending
on the direction of magnetic induction.

Relation dF = I dl x B is the law which connects the electrical
and mechanical values with magnetic values and represents the basis
of all seismic movements. Any change in the direction of the magnetic
induction B causes the change of direction of physical movement of
the earthquake focus.

Partially circular motion of the earthquake focus is manifested
at the epicenter as a torsional movement of the ground.

Beogradska Skola meteorologije 149




Hipocentar zemljotresa ponasa se kao rotor Prirodnog
indukcionog motora, sa kratko spojenim rotorom, sa ograni¢enim
pomerajem, na ¢ijim je principima Tesla izradio svoj indukcioni
maotor
Tektonska

ploca

|, S

smer magnetske
q indukcije
. +B /

-B Indul«mbna + B.
zana

Promena smera
magnetske indukcije \ , /
Tektonska v

ploca > N

Prikaz 2.14.

Promena smera komponenti interplanetarnog magnetnog polja
izaziva promenu smera magnetske indukcije B u procepu ili rasedu,
koja se manifestuje pojavom indukovanih elektricnih struja koje
izazivaju fizicko kretanje levo-desno u zavisnosti od smera magnetske
indukcije.

Relacija dF =1 dl x B predstavlja zakon kojim se povezuju
elektricne 1 mehanicke veli¢ine sa magnetskim veli¢inama i
predstavlja osnov svih seizmickih kretanja. Svaka promena smera
magnetske indukcije B izaziva promenu smera fizickog kretanja
hipocentra zemljotresa.

Delimicno kruZno Kkretanje hipocentra manifestuje u
epicentru kao torziono kretanje tla.
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Rotation in the earthquake focus is transferred to the ground in
the form of a spiral where the pace and direction of a spiral varies
depending on the strength and direction of magnetic induction. Risk
zone in the epicenter was in the ring because there is no torsion in the
very center. This means that every earthquake in the epicenter has the
alley of the maximum destructive effect.

Showing induction zone earthquakes

Epicenter Zone of highest risk
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Prikaz 2.15.
: Sesmic focus

It is known that seismic movements caused by weak
earthquake can be measured at distances of several thousand
kilometers from the earthquake focus.. On the other hand, the eruption
of the volcano releases energy that is 100 times stronger than the
power of strong earthquakes and seismic waves created by the
eruption of volcanoes extends no further than 20 kilometers from the
eruption. The answer is simple:

Propagation of seismic waves is electromagnetic through
the magma and volcano is physical through the tectonic plates.

Electromagnetic field, as waves, spread through the magma is
very long and far after the cessation of earthquakes. This means a
radiated electromagnetic wave is no longer tied to the existence of the
earthquake. If so, then the physical movement in the earthquake focus
does not create the wave that has the capability of propagation at a
distance, which clearly indicates that propagation at distance is created
by some other principle.
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Rotacija u hipocentru prenosi se prema tlu u obliku spirale gde
se korak 1 smer navojnice menja u zavisnosti od jaine 1 smera
magnetske indukcije. Zona rizika u epicentru je u obliku prstena jer u
samom centru nema torzije. To znac¢i da svaki zemljotres u epicentru
ima aleju maksimalnog destruktivnog dejstva.

Prikaz indukcione zone zemljotresa

Zona najveceg
Epicentar rizika

Tektonska
ploca

Tektonska
ploca

Prikaz 2.15. Hipocentar

Poznato je da se seizmicka kretanja nastala slabim
zemljotresom mogu izmeriti na rastojanjima od vise hiljada kilometara
od hipocentra. S druge strane, erupcija vulkana oslobada energiju koja
je 100 puta jaca od energije snaznog zemljotresa a seizmicki talas
stvoren erupcijom vulkana ne prostire se dalje od 20 kilometara od
mesta erupcije. Odgovor je jednostavan :

Prostiranje seizmickog talasa je elektromagnetno, kroz
magmu, a vulkana fizicko kroz tektonske ploce.

Elektromagnetno polje, u vidu talasa, prostire se u jednom
smeru kroz magmu vrlo dugo i daleko i1 posle prestanka zemljotresa.
To znaci jednom izraceni elektromagnetni talas nije viSe vezan za
postojanje zemljotresa.

Ako je to tako, onda fizicko kretanje u hipocentru ne stvara
talas koji ima sposobnost prostiranja na daljinu, Sto jasno ukazuje da
se prostirnje na daljinu stvara nekim drugim principom.
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2.8.1. Electric dipole

The main task that arises is to find a source that creates a wave
of such a force that can go around the world. Assuming that the source
of electromagnetic radiation is electric dipole as the simplest system
for creating electromagnetic wave.

To comprehend the basics of electromagnetic propagation at
distance, let us set electric dipole in the center of the spherical
coordinate system. Electromagnetic field that is close to an electric
dipole is called the induction zone, or close area.

Fig. 2.16.

In the induction zone, the components of electromagnetic field are:

Hp =(I1/471r?) SinB COSOL ...vvevviveierienieeeieieeieenenn, (2.4.1)
Kr = (Q[/4mer®) cosd SNt ......ocvveveeeeenieiienienene. (2.4.2)
Ko = (QI/4mer®)sing sin®t ...c.covvevveeveveieieieiennne. (2.4.3))

In the induction zone, the dominant component of the
magnetic field is 1 / r ? and the electric field componentis 1 / r 3.

With the increase in distance from electric dipole there is a
transmission into the zone of propagation and so the induction
components of the field become weak rapidly.
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2.8.1. Elektri¢ni dipol

Osnovni zadatak koji se postavlja je, pronaci izvor koji stvara
talas takve snage koji moze da obide ceo svet. Predpostavimo da je
izvor elektromagnetnog zracenja elektri¢ni dipol kao najjednostavniji
sistem za stvaranje elektromagnetnog talasa.

Da bi sagledali osnove elektromagnetnog prostiranja na daljinu
postavimo elektricni dipol u centar sfernog koordinatnog sistema.
Elektromagnetno polje koje je blizu elektricnog dipola naziva se
indukcionom zonom, odnosno bliskom zonom.

Prikaz 2.16.

U indukcionoj zoni, komponente elektromagnetnog polja su:

Hp =(I1/411%) SINO COSOL ..ooovvierriereerieeiecereeenn, (2.4.1)
Kr = (Q//4mer®) cosO SNt ....ooevvevreeecieiieienne. (2.4.2)
Ko = (QI/4mer®)singd SiNOt ....oceveveveieeiiiieieeieee, (2.4.3)

U indukcionoj zoni, kod magnetnog polja dominantna
komponenta je 1/r* a kod elektricnog polja komponenta 1/ 13.

Sa povecanjem odstojanja od elekti¢nog dipola prelazi se u
zonu prostiranja pa indukcione komponente polja brzo slabe.
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In the zone of propagation, at the time of radiation or after the
termination of the dipole radiation, the components of electromagnetic
field dominate with 1/r

Hp = (I1/27mr1)sind sin(wt — Br).....ccceeeeeeeeeieeeiene, (24.4)

Ko =-( w/€)d1/2mr)sind sin(ot — Br) ................. (2.4.5.)

On the basis of relations 2.4.4 and 2.4.5, it can be seen that the
electromagnetic wave is spherical and spreads with the speed

v= 1/Vep

Electric and magnetic fields are perpendicular to the direction
of propagation of electromagnetic wave.
In the zone of induction electric and magnetic fields are mutually
phase shifted by m / 2. In the zone of propagation electric and
magnetic fields are in phase and their ratio depends on the
environment through which an electromagnetic wave extends

K/H =V L € e, (2.4.6.)
Pointing's vektor

N Y 7 £ N (2.4.7)

I =p/e (1274 N r?) sind sin®(ot — Br) ................ (2.4.8.)

Pointing's vector is directed towards hauls r is always positive,
indicating that electromagnetic energy extends radially into the
surrounding space. Fig. 2.15.

However, the wave impedance Ze = V p / £ clearly indicates
that electric dipole is not a basis for the creation of dominant electric
wave in the Earth's interior. In nature, the amount of energy that is
localized in the electric and magnetic fields is not distributed in equal
amounts. Electric field is dominant in the atmosphere, and magnetic
field in the Earth's interior. That means that it is necessary to find a
system that is capable to create a dominant magnetic wave in the
Earth’s interior.

In the theory of electromagnetic radiation there is a system that
is powered by magnetic energy called a magnetic dipole.
The knowledge that the magnetic dipole can be used as a source of
radiation was obtained by theoretical conclusion and nature has
confirmed its existence and validity of the theoretical conclusion.
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U zoni prostiranja, u vreme zracenja ili posle prestanka
zracenja dipola, dominiraju komponente elektromagnetnog polja sa 1/r

Hp = (Il/27mr)sind sin(ot — Br).....ccceeeeeeeeeiieeireene, (24.4)

Ko=-(Np/e)I1/2nr)sind sin(ot — Br) ..o..oee...... (2.4.5))

Na osnovu relacija (2.4.4.) 1 (2.4.5.) saznajemo da je
elektromagnetni talas sferi¢an i da se prostire brzinom

v= 1/Vep

Elektricno 1 magnetno polje su upravni na pravac prostiranja
elektromagnetnog talasa.

U zoni indukcije elektricno 1 magnetno polje su medusobno
fazno pomereni za n/2. U zoni prostiranja elektricno 1 magnetno polje
su u fazi pa im odnos zavisi od sredine kroz koju se prostire
elektromagnetni talas.

K/H =V L/ € oo, (2.4.6.)
Pointingov vektor

T = KOHQ.....oooooooooooooeeeeoeeeeeeeeeeeeeee e (2.4.7)

I = pu/e(I2I7]4 N r?) sind sin®(ot — Br) ................ (2.4.8)

Pointingov vektor je usmeren u pravcu potega I i uvek je
pozitivan, S§to ukazuje da se elektromagnetska energija prostire
radijalno u okolni prostor. Prikaz 2.15.

Razmatranje elektricnog dipola bilo je potrebno zbog svoje
matematicke jednostavnosti a sve u cilju boljeg razumevanja
prostiranja na daljinu.

Medutim, talasna impedansa Ze¢ = V p/e jasno ukazuje da
elektricni  dipol nije osnova za stvaranje = dominantnog
elektromagnetnog talasa u unutras$njosti Zemlje. U prirodi, koli¢ina
energije koja je lokalizovana u elektricnom i1 magnetnom polju nije
raspodeljena u podjednakoj koli¢ini. U atmosferi je dominantno
elektricno a u unutraSnjosti Zemlje magnetsko polje. To znaci da je
potrebno pronaci sistem koji ima sposobnost stvaranja dominantnog
magnetnog talasa u unutra$nosti Zemlje.

U teoriji elektromagnetskih zracenja postoji sistem koji se
napaja magnetnom energijom a naziva se Magnetni dipol.

Saznanje da se magnetni dipol moze Koristiti kao izvor
zraenja dobijeno je teorijskim izvodenjem a priroda je potvrdila
njegovo postojanje i validnost teorijskog izvodenja.
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2.8.2. Magnetic dipole in hipocentru earthquake

Magnetic dipole is essentially the current contour that has the
capability of radiation. In literature magnetic dipole is a little known
and there is no data that it has ever been used in practice as a source of
electromagnetic radiation. It is a dipole that is createed by nature,
powered by magnetic energy and, in my opinion, unavailable to a man
due to its extremely low efficiency.

If it is assumed that the current contour is in the earthquake
focus then, due to change in magnetic field, electric current induces in
it which complex amplitude is 1.

Magnetic energy that is accumulated in the magnetic field of
the gap or fault is power a current contour in the earthquake focus. If
there were no current contour there would not be physical movement
in the earthquake focus, in accordance with the relation dF =1 dl x B.
This means that the current contour simultaneously creates physical
movement of the earthquake focus and electromagnetic wave.

Current

o contour in

earthquakes
focus

X
Fig 2.17.

Electromagnetic field, which is radiated by the current contour
at point M, due to induced electric currents, can be determined by the
magnetic vector potential. Magnetic potential in this case has only A
component.
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2.8.2. Magnetni dipol u hipocentru zemljotresa

Magnetni dipol je u suStini strujna kontura koji ima
sposobnost zracenja. U strucnoj literaturi magnetni dipol je malo
poznat i nema podataka da je ikad primenjen u praksi kao izvor
elektromagnetnog zracenja. To je dipol koji stvara priroda, napaja se
magnetnom energijom i koji je po mom misSljenju nedostupan
c¢oveku zbog njegovog izuzetno malog korisnog dejstva.

Ako predpostavimo da se strujna kontura nalazi u hipocentru
zemljotresa onda se, zbog promene magnetnog polja, u njoj indukuje
elektri¢na struja ¢ija je kompleksna amplituda 1.

Magnetna energija koja je akumulirana u magnetnom polju
procepa ili raseda, napaja strujnu konturu u hipocentru. Kada ne bi
bilo strujne konture ne bi bilo fizickog kretanja u hipocentru, u skladu
sa relacijom dF = I dl x B. To znaci da strujna kontura istovremeno
stvara fizicko kretanje hipocentra i elektromagnetni talas.

Strujna
M c kontura u
hipocentru

¥
_<

X
Prikaz 2.17.

Elektromagnetno polje, koje zraci strujna kontura u tacki M,
usled indukovanih elektricnih struja, moZe se odrediti pomocu
magnetskog vektora potencijala. Magnetski potencijal u ovom slucaju
ima samo A@ komponentu.
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If the current contour runs sinusoidal electric current, which is
komplesna amlituda I, then. necessary that the vector potential at point
M introduce a factor which characterizes the potential to delay ¢~/ #"

T
A =(p/2n)al,[€'jﬁ'cosgodgo /r!
0
If we calculate r 'based on data from Fig. 2.12. and if

e—IiBr & e~ Fr(1+jBasind cosp )

we get the approximate shape of the '
Ap = (pa?/4r)I(jB+1/r)sinoe #r

The expressions for the components of the fields in the complex form
as

K' = -grad @ —J @A oo (2.4.8.)
H' = (1/ ) TOtA" oottt (2.4.9.)

Electric power and magnetic field contours in seismic focus
can be determined via the relation (2.4.8.) and (2.4.9.).

For the electric field we get
Kp = -jwAp .
Kp = -joua2nl /4n)[(j2xr/Akr) +1/1?]sind e—JBr

If we assume that Ar = A0 = 0 we get the electrical
components of the magnetic field contours

Hr=ja?Bal/2n[(1/12)—jr/ 271 cosd e/FT . (2.4.10.)
Hp=ja2frl/2n[(j2rx /At)+1/12 -GN/ 2773)] sin20 e~/ Fr

If the obtained components of the magnetic field of the current
contour are compared with the complex components of the electric

dipole, they differ only for the constant multiplier. The same is with
the components of the electric field.
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Ako kroz strujnu konturu tece prostoperiodi¢na elektricna
struja, ¢ija je komplesna amlituda 7, onda je. neophodno da se u vektor
potencijal u tacki M uvede faktor koji karakteriSe potencijale u
zaka$njenju €~/F"

n
A =(p/2n)al,[€'jﬁ'cosgodgo /r!
0
ako izracunamo r' prema podacima iz Prikaza 2.12. i ako je
e=Pr = e~JPr( 1 +Basind cosg )

dobijamo u aproksimativnom obliku da je
Ap = (pa2/4r)I(jB+ 1/r)sinpe’Pr

Izrazi za komponente polja u kompleksnom obliku su

Elektricno 1 magnetsko polje strujne konture u hipocentru
mozemo odrediti preko relacija (2.4.8.) 1 (2.4.9.).

Za elektri¢no polje dobijamo da je

Kp = -jwAp , odnosno .

Kp = -jo(ua?nl /4m)[(j2n/ht) +1/12]sing €/F"

Ako se uzme da je Ar = Ae = 0 dobijaju se komponente
magnetskog polja strujne konture

Hr=ja?Bal/2n[(1/12)—jr/ 2713 cosd €/FT . (2.4.10.)
Hp=ja2frl/2n[(j2rx /At)+1/12 -GN/ 2773)] sin20 e~/ Fr

Ako se dobijene komponente magnetskog polja strujne konture
uporede sa kompleksnim komponentama elektricnog dipola one se
razlikuju samo za konstatni mnozitelj. To isto vazi i za komponente

elektri¢nog polja.
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This means that the magnetic field of the horizontal current
contour, that is, magnetic dipole, is by its structure identical to the
electric field of a vertical electric dipole.

Amp magnetic dipole moment in the relations (1.4.10.) is

M= IS =Ta%0 oo (2.4.15)

However, mathematically speaking, it is more convenient to
operate coulomb magnetic moment.
Coulomb magnetic moment is defined as
pm= pum = plS, onthe other hand
PpPm = Qm /
- where Qm coulomb variable mass but the distance between them.
joatnpul =jopn =joQOml
- where ®jQm complex amplitude sinusoidal magnetic current Im
between variables of magnetic materials.

Then comes that the components of the electromagnetic field
in the induction zone

Ho =j(Nelwdml/2xr)ysing e 7 .. (2.4.16.)
Ko = —j(Iml/ 2hr)sin®e B i, (2.4.17))

and the components of electromagnetic field propagation in the zone

Hr=1/2n(Ne/p)(1/r* - ja/r*)Imlcosd e P . (24.18)
Ho=1/4n(Ne/w (j2n/rr + 142 - A/ 2nr®) Imlsinoe’fr
Ko =-1/4n(j2n /At + 1/r?) Im1sino e~/ "

Mathematical expressions for the electric and magnetic fields
can be written in a form that is completely symmetrical to electric and
magnetic fields in electric dipole.

Electromagnetic basis of earthquake and the capability of the
seismic wave for propagation at distance are thus proved to be used by
magnetic dipole.

If the diagrams of radiation of vertical electric dipole and
horizontal magnetic dipole are the same, then electromagnetic field of
earthquake cannot be measured in the epicenter. This can best be seen
if the magnetic dipole radiation is shown in the Cartesian coordinate
system.
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To znaci da je magnetsko polje horizontalne strujne konture,
odnosno magnetskog dipola, po strukturi, identicno sa elektricnim
poljem vertikalnog elektri¢nog dipola.

Amperski moment magnetskog dipola na osnovu relacije
(1.4.10.) je

M= IS =1%o (2.4.15)

Medutim, posmatrano matematicki, podesnije je operisati sa
kulonskim magnetskim momentom
, Kulonski magnetski moment se definiSe kao

pm=pm = plIS, sdruge strane

PpPm = le
-gde su Om promenljive kulonske mase a / rastojanje izmedu njih.

joatnpul =jopn =joQOml
- gde je j ® Om kompleksna amplituda prostoperiodicne magnetske
struje Im izmedu promenljivih magnetskih masa.

Tada dobijamo da su komponente elektromagnetnog polja u
indukcionoj zoni

Ho =j(Nelwdml/2xr)ysing e 7 .. (2.4.16.)
Ko = —j(Iml/ 2hr)sin®e B i, (2.4.17))

a komponente elektromagnetnog polja u zoni prostiranja
Hr=1/2n(Ne/p)(1/ - jr/r)Imlcoso e Pr . . (2.4.18)
Ho=1/4n(Ne/p (j2n/hr + 142 - A/2nr®) Im1singe™Pr
Ko =-1/An(j2n /At + 1/ Im1sing e~/ Fr

Matematicki izrazi za elektricno i magnetno polje mogu se
pisati u formi koja je potpuno simetri¢na za elektricnim i magnetnim
poljem kod elektri¢nog dipola.

Ovim se dokazuje elektromagnetna osnova zemljotresa i
sposobnost seizmickog talasa za prostiranje na daljinu koriS¢enjem
Magnetnog dipola.

Ako su dijagrami zraCenja vertikalnog elektricnog dipola i
horizontalnog magnetnog dipola isti onda da se u epicentru ne moze
meriti elektromagnetno polje zemljotresa. To se najbolje moze
sagledati ako se zra¢enje magnetnog dipola prikaze u Dekartovom
koordinatnom sistemu.
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Radiation pattern of horizontal magnetic dipole in Cartesian
coordinates.
Epicenter Epicenter

Prikaz 2.18b Prikaz 2.18c
The least electromagnetic radiation is in the direction of the epicenter.
From the epicenter, the intensity of the field changes with H/Ho =
sinf. However, in nature the magnetic dipole is not horizontal, but is
at an angle, while in the extreme case it can be vertical. Fig. 2.15c.
Seismologists are very accurately determine the magnetic dipole
radiation and the angle of radiation, but they called it the focus.

Fig 2.18. T

Account of the physical motions and magnetic field lines

Epicenter
c =3
Magnetic field —
agnetic fie ;
lines s 1
. earthquakes focus
Fig. 2.19.
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Dijagram zrafenja horizontalnog magnetnog dipola u
Dekartovim koordinatama.

Epicentar Epicentar
7
\__/
Prikaz 2.18b Prikaz 2.18c

Najmanje elektromagnetno zracenje je u pravcu epicentra. Od
epicentra intenzitet polja se menja sa H/Ho = sin@. Medutim, u prirodi
magnetski dipol nije horizontalan ve¢ se nalazi pod nekim uglom a u
krajnjem slu€aju moze biti vertikalan. Prikaz 2.17c.

Seizmolozi su veoma precizno odredili dijagram zracenja
magnetnog dipola i ugao zraCenja ali su ga nazvali fokus.

Prikaz 2.18. T

Prikaz fizickog kretanja tla i linija magnetnog polja

q /‘ N Epiie-lﬁsar N\ "\ ’\

<

Linije
magnetnog polja S

UL

Hipocentar

Prikaz 2.19.
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Radiation characteristics of horizontal magnetic dipole in a
polar coordinate system

Magnetometer
probe

Fig. 2.20.

The spatial radiation pattern of horizontal magnetic dipole in
the form of the torus. Such a magnetic dipole radiation does not give
the opportunity to explore the earthquake using the magnetic field at
the location of the epicenter.

However, theoretically speaking the changes of the magnetic
field at the location of potential earthquake could be measured at a
particular depth using probes. It would allow the measuring of the
degree of magnetization of environments by current fields before the
onset of the earthquake, as well as direct electromagnetic
measurement of the intensity of an earthquake instead of the current
physical.

Electromagnetic researches have shown that the earthquake is
the most magnificent and most perfect natural magnetic machine, and
due to low efficiency of magnetic dipole, the losses are large and are
converted into heat, which is manifested by high temperature in
earthquake focus, that is, red-hot magma.
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Karakteristika zraCenja horizontalnog magnetnog dipola u
polarnom koordinatnom sistemu

Sonda
magnetometra

——\/\/\V

Prikaz 2.20.

Prostorni dijagram zracenja horizontalnog magnetnog dipola je
u obliku torusa. Ovakav dijagram zracenja magnetnog dipola ne daje
mogucénost istrazivanja zemljotresa pomocu magnetnog polja na
lokaciji epicentra.

Medutim, teorijski posmatrano promene magnetnog polja na
lokaciji potencijalnog zemljotresa mogucée je meriti na odredenoj
dubini pomocu sondi. Ona bi omogucila merenja stepena magnecenja
sredina od strane strujnih polja pre pojave zemljotresa, kao i direktno
elektromagnetno merenje snage zemljotresa umesto sadasnjeg
fizickog.

Elektromagnetna istrazivanja pokazala su da je zemljotres
najveliCanstvenija 1 najsavrSenija prirodna magnetna masina.
Medutim, zbog malog korisnog dejstva magnetnog dipola, gubici su
veliki 1 konvertuju se u toplotu koja se manifestuje visokom
temperaturom u hipocentru, odnosno usijanjem magme.

Merenjem temperature na lokaciji zemljotresa za vreme
magnetizacije moguce je prognozirati potencijalnu pojavu zemlotresa.
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2.9.1. Propagation of seismic waves

One of the fundamental questions in seismology is the way of
propagation of seismic waves at a distance. Based on electromagnetic
studies earthquake focus occurs in the magma, which indicates that the
electromagnetic wave propagated through the magma and not by
tectonic plates. Seismic wave motion of tectonic plates is secondary
and occurs as a result of natural fluctuations of magma under the
influence of electromagnetic force. Wave motion of tectonic plates has
similarities with the boat on the sea waves. Primary physical
movement of tectonic plates occurs only in the epicenter.

. Indukcioni talas
Telurski |_Indukcioni talas |
talas

Tektonska ploc¢a

Magma

Hipocentar
Magnetic
line

Fig. 2.21.

If the electromagnetic wave moved through the tectonic plates,
then it would come to the discontinuity in propagation at the boundary
between two tectonic plates. The appearance of discontinuities of the
electromagnetic waves reflected to the accuracy of measurement for
long distances.

For seismological station, located on different tectonic plates
caused by the discontinuity, the gap between the tectonic plates,
would come up with different readings of power, budget, location of
epicenter azimuth and depth earthquakes focus. That the seismic wave
does not travel through tectonic plate is easy to prove mathematical
relations.
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2.9.1. Prostiranje seizmickog talasa.

Jedno od osnovnih pitanja u seizmologiji je nacin prostiranja
seizmiCkog talasa na daljinu. Na osnovu elektromagnetnih istrazivanja
hipocentar nastaje u magmi §to ukazuje da se elektromagnetni talas
prostire kroz magmu a ne kroz tektonske ploce. Seizmicko talasno
kretanje tektonskih plo¢a je sekundarno i javlja kao posledica
fizickog talasanja magme pod dejstvom elektromagnetne sile. Talasno
kretanje tektonskih ploc¢a ima velike sli¢nosti sa ¢amcem na morskim
talasima. Primarno fizicko kretanje tektonskih ploc¢a javlja samo u
epicentru.

Indukcioni talas
Telurski

tal:

Tektonska ploca

Magnetne
linije

Prikaz 2.21.

Kada bi se elektromagnetni talas kretao kroz tektonske ploce
tada bi na granici izmedu dve tektonske ploce dolazilo do
diskontinuiteta prostiranja. Pojava diskontinuiteta elektromagnetnog
talasa odrazila bi se na ta¢nost merenja na velikim rastojanjima.

Za seizmoloske stanice, koje se nalaze na razli¢itim tektonskim
plo¢ama usled diskontinuiteta, na procepima izmedu tektonskih ploca,
dolazilo bi do razli¢itog ocitavanja snage, proracuna azimuta lokacije
epicentra i dubine hipocentra. Da se seizmicki talas ne prostire kroz
tektonske ploce lako se dokazuje matemati¢kim relacijama.
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2.9.2. Measuring the Earthquake Intensity

It is known that the intensity of earthquakes can be accurately
measured over long distances. On the other hand we know that the
speed of propagation of electromagnetic waves in perfect dijalektriku
depends on the relationship of dielectric consi &€ and magnetic
permeability p.

Components Hr and H¢ magnetic field radiating magnetic
dipole terms are given where the relationship is dominated by a
dielectric constant € and magnetic permeability p.

Hr=1/2n(Ne/p)(1/r -jk/r3)Imlcos6€_j‘6"
Ho=1/4n(Ne/p)(j2rn/hr + 142 - A/2n1®) Im1singe™Fr

On the other hand, there is the Pointing vector intensity

F'=KH=(N&/WHz oo, (2.4.19))

Upper relation shows that the energy carried by
electromagnetic wave is localized in electric and magnetic field and
that the size of Pointing vector depends on the relationship between
dielectric constant € and magnetic permeability p.

As each tectonic plate has a specific relationship between € / p
this means that the size of the Pointing vector has changed from one
tectonic plate and the seismic stations gained different values for the
strength of earthquakes.

If we take into account the precise strength of earthquakes at
great distances with all the necessary parameters, it clearly indicates
that all seismic stations have the same measurement conditions.

The same conditions of measurement for all seismic stations in
the world can only be achieved if an electromagnetic wave moving at
all locations through relatively the same environment, or through
magma.

When seismology, instead of determining the physical power
switch on the electromagnetic earthquake, power calculations and
azimuth shock wave would be much more precise.
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2.9.2. Merenje snage zemljotresa

Poznato je da se snaga zemljotresa moze precizno meriti na
velikim razdaljinama. S druge strane znamo da brzina prostiranja
elektromagnetnog talasa u savrSenom dijalektriku zavisi od odnosa
dielektricne konstate € i magnetske permeabilnosti p.

Komponente Hr i H9 magnetnog polja koje zrai magnetni
dipol date su izrazima gde dominira odnos dielektricne konstate € i
magnetske permeabilnosti p.

Hr=1/2n(Ne/p)(1/ - jr/r*)Imlcosh e Fr
Ho=1/4n(Ne/p)(j2rn/hr + 142 - A/2n1®) Im1singe™F"

S druge strane intenzitet Pointingovog vektora

F'=KH=(N&/WH oo, (2.4.19))

Gornja relacija pokazuje, da je energija koju nosi
elektromagnetni talas lokalizovana u elektricnom i1 magnetskom polju
a da veli¢ina Pointingovog vektora zavisi od odnosa dielektricne
konstate € magnetske permeabilnosti p.

Kako svaka tektonska ploc¢a ima svoj specifican odnos €/ p to
zna¢i da bi se veli¢ina Pointingovog vektora menjala od jedne do
druge tektonske ploCe pa bi seizmiCke stanice dobijale razliCite
vrednosti za snagu zemljotresa.

Ako se uzme u obzir precizno merenje snage zemljotresa na
velikim rastojanjima, sa svim prate¢im parametrima, to jasno ukazuje
da sve stanice imaju iste uslove merenja.

Isti uslovi merenja za sve seizmoloSke stanice u svetu mogu se
posti¢i samo ako se elektromagnetni talas krece na svim lokacijama
kroz relativno istu sredinu, odnosno kroz magmu.

Kada seizmologija, umesto fizickog odredivanja snage
zemljotresa prede na elektromagnetno, prorauni snage i azimuta
udarnog talasa bi ¢e mnogo precizniji.
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2.9.3. Determination of the direction of propagation of seismic

waves

Existing seismic stations accurately determine the relative
location of the epicenter and earthquake focus. If we know that
between two tectonic plates there is a discontinuity can then be
mathematically proven that the propagation of electromagnetic waves,
or seismic waves are not done through the tectonic plates.

Assuming that the propagation of electromagnetic waves
carried through the two tectonic plates of different permeability pl
and p2.

Bln B1
AT T T TTTTT T A
‘\ E
al !
pl !
u2 Blt
02
\4
Fig. 2.22.

When the magnetic field lines passing obliquely through the
interface between two tectonic plates and faults, then they are
refraction, forming different angles al and a2, according to the norm
in both the tectonic plates. In order to prove breaking magnetic field
lines on the fault and determine the boundary condition for the
tangential component of magnetic field lines used Ampere's law on
the circulation of the elementary contour a, b, ¢, d.

_>
Line fault All
d < C
~ | |
a | — Jb
AR
Fig. 2.23.

Beogradska Skola meteorologije 171




2.9.3. Odredivanje pravca prostiranja seizmickog talasa

Postojece seizmicke stanice relativno ta¢no odreduju lokaciju
epicentra 1 hipocemntra. Ako znamo da izmedu dve tektonske ploce
postoji diskontinuitet onda se moze matematicki dokazati da se
prostiranje elektromagnetnog talasa, odnosno seizmiCkog talasa ne
vrsi kroz tektonske ploce.

Predpostavimo da se prostiranje elektromagnetnog talasa vrsi
kroz dve tektonske ploce razli¢itih permeabilnosti pl 1 p2.

02

Prikaz 2.22.

Kada linijje magnetskog polja prolaze koso kroz grani¢nu
povrSinu izmedu dve tektonske ploce ili raseda, onda se one
prelamanju, obrazujuéi razlicite uglove al 1 a2, prema normali u obe
tektonske ploce.

Da bi dokazali prelamanje linija magnetskog polja na rasedu i
odredili granicni uslov za tangencijalne komponente linija magnetskog
polja koristi se Amperov zakon o cirkulaciji na elementarnu konturu

a,b,c.d.
Linija raseda A_h

~ | |
a —> ;| b
AD

Prikaz 2.23.
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If the sides of elementary contour a-d and b-c are let to tend to zero,
then

@HdIZHAllﬁLHAIZZO ...................................... (2.4.10.)

becauseA I1 = A I2 then

HAIl=HALN

If we know that the B1= plH1 and B2 = p2H2, then the
tangential component of magnetic induction and the normal
component of magnetic field strength must satisfy the following
requirements:

Bit/pl = B2t/ p2
plHin = p2 H2n

This means that the angles al and a2 that magnetic field lines
to form an normal, must be satisfied that the

tgal = Bit/ Bin
tg 02 = B2t/ B2n

tgal /tga2 = Bit/ B2t = pl Hit/ p2 Hat

tg ol /t2 02 = UL/ U2uiiiiiiiieeeeeeeee e (2.4.11)

Upper relations (2.4.11) the law of refraction of magnetic field
lines.

This proves that the propagation of the seismic wave is not
carried out through the tectonic plates with different values of
permeability, but through the magma.

If the propagation is done through the tectonic plates, the
seismic stations could be unable to goniometer the locations of the
epicenter due to the discontinuity of propagation.
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Ako stranice elementarne konture a-d i b-c, pustimo da teze
nuli tada je

<ﬁHa'IZHAllJrHAIZZO ...................................... (2.4.10.)
jerje All=A D2 paje

HAIl=HAN

Ako znamo da je B1 =ulH11 B2 =u2H2, onda tangencijalne
komponente magnetske indukcije i normalne komponente jacine
magnetskog polja moraju da zadovolje sledece uslove:

Bit/pl = B2t/ p2

plHin = p2 H2n

To znac¢i da uglovi al i a2 koje linijje magnetskog polja
zaklapaju sa normalom, moraju da zadovolje uslove da je

tgal = Bit/ Bin
tg 02 = B2t/ B2n

tgal /tgoa2 = Bit/ B2t = pul Hit/ p2 Hat

tg ol /t2 02 = UL/ U2uiiiiiiiieeeee e (2.4.11)

Gornja relacija (2.4.11) predstavlja zakon prelamanja linija
magnetskog polja.

Ovim se dokazuje da prostiranje seizmi¢kog talasa nije kroz
tektonske ploce sa razli¢itim vrednostima permeabilnosti ve¢ kroz
magmu.

Kada bi se prostiranje vrsilo kroz tektonske ploce seizmicke
stanice ne bi mogle da vrSe goniometrisanje lokacija epicentra usled
diskontinuiteta prostiranja.
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2.10.1. Telluric currents as trigger pulse

In considering the conditions for the occurrence of earthquakes
in the section 2.18, it has been said that if an earthquake is to occur, it
is necessary for the magnetic induction to change the direction from
the positive value +B to -B. Bringing the magnetization curve Br to
Hc may be influenced by telluric electric current. In the northern
hemisphere, telluric currents which flow from north to south
encounter faults and gaps. In case that the magnetization is carried out
in the fault or gap, telluric currents are passing through the magnetic
field of the fault or gap. Magnetic analyses of the earthquake show
that the telluric electric currents can be trigger impulse for the
occurrence of earthquake. A typical example is the Spanish earthquake
that occurred at a depth of 623.4 kilometers. At that depth there is no
strong crust, but very hot magma through which telluric electric
currents are flowing.

Magnetic
field gap or
fault

Telluric electric — e

curent I :
L)\ SR Ty Magma
ﬁ*\ \ s LA 'I
LA ~ /’ I i
\ N\ - ,*" !,
\ \\ 7 ,’ !
\ - 7
A <, | Magnetic line
\ L /
“ ’
. -~ /
Fig. 2.24. ~=--

When the telluric currents pass through the magma, which is
located in the magnetic field, the magma starts to spin (Tesla's egg) in
accordance with the direction of the magnetic induction created by the
telluric electric current.

Earthquake focus is always in the magma that has
penetrated into the Fault or gap, or is located directly below the
gap or fault.
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2.10.1. Telurska struja kao okidni (triger) impuls

Prilikom razmatranja uslova za pojavu zemljotresa u odeljku
(2.18.) receno je da bi doslo do pojave zemljotresa potrebno je da
magnetna indukcija od pozitivne vrednosti +B promeni smer na -B.
Dovodenje krive razmagnecivanja Br do He moze biti pod dejstvom
telurske elektricne struje. Na severnoj hemisferi telurske struje, koje
teku od severa prema jugu, nailaze na rasede i procepe. U slucaju da je
u rasedu ili procepu izvrSeno magnecenje, telurske struje prolaze kroz
magnetno polje raseda ili procepa. Magnetne analize zemljotresa
pokazuju da telurske elektricne struje mogu biti okidni impuls za
nastanak zemljotresa. Tipicni primer je Spanski zemljotres koji se
javio na dubini od 623.4 kilometara. Na toj dubini ne postoji ¢vrsta
kora ve¢ uzarena magma kroz koju prolaze telurske elektri¢ne struje.
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procepa ili I
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|
I
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elektri¢na struja Q3 /N __." ) 1
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RN Linije
ANEN | magnetnog polja
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W ~=" 7 raseda ili procepa
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Prikaz 2.24. S

Kada telurska struja prode kroz magmu, koja se nalazi u
magnetskom polju, magma pocinje da se vrti (Teslino jaje) u skladu sa
smerom magnetske indukcije koju stvara telurska elektri¢na struja.

Hipocentar je uvek u magmi koja je prodrla u rased ili
procep ili se nalazi neposredno ispod procepa ili raseda.
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The depth of magma in the faults and gaps will determine the
depth of earthquake focus, that is, earthquake. This clearly indicates
that the earthquake is not the consequence of the physical movement
of tectonic plates as earthquake focus is not in the earth's crust and
solid rocks. Tectonic plates have only the role of magnetic battery and
at the time of earthquake they follow the agitation of the magma
ocean. When the magnetic field of the fault or gap is weak, then the
earthquake focus spins only under the influence of the telluric electric
current. This type of weak seismic motion is called the telluric
earthquake. However, at the strong magnetic field faults or gaps, the
telluric electric current has a dual role. Telluric current performs
simultaneously the primary physical movement of the earthquake
focus and reduction of magnetization of environment. When reduction
in magnetization of environment reaches the value of the coercitive
field, then H and dB are of different characters and energy is released,
which is accumulated in the magnetic field of the fault or gap.
Induction electric current overtakes the role of the telluric electric
current and strong spins the earthquake focus from side to side. This
type of seismic motion is called the induction earthquake. Induction
earthquake, the trigger impulse of which is telluric electric current, has
two kinds of waves. The first, primary weak wave arises due to the
effect of telluric electric current and represents the trigger impulse,
and the other, secondary, higher one arises because of the effect of
induction electric current which is accumulated in the magnetic field
of the fault or gap and represents the induction earthquake.

Primary Time coercive force Hc.
telluric wave

Secondary induction wave

T T T
S7:45 DO:5SS:10

Seismogram earthquake.
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Dubina magme u rasedima i procepima odreduje dubinu
hipocentra, odnosno zemljotresa. To jasno ukazuje da zemljotres
nije posledica fizickog kretanja tektonskih ploc¢a jer se hipocentar
ne nalazi u zemljinoj kori i ¢vrstim stenama.

Tektonske ploce imaju samo ulogu elektrode magnetnog
akumulatora i u vreme zemljotresa prate talasanje okeana magme.

Kada je magnetno polje raseda ili procepa slabo, tada se
hipocentar vrti samo pod dejstvom telurske elektricne struje. Ovaj tip
slabog seizmickog kretanja naziva se telurskim zemljotresom.

Medutim, kod snaznih magnetnih polja raseda ili procepa,
telurska elektricna struja ima dvojaku ulogu. Telurska struja vrsi
istovremeno primarno fizicko kretanje hipocentra i razmagnecéivanje
sredine. Kada razmagnecivanje sredine dostigne vrednost koercitivnog
polja, tada su H i1 dB razli¢itog znaka i1 dolazi do oslobadanja
energije, koja je akumulirana u magnetnom polju raseda ili procepa.
Indukciona elektri¢na struja, preuzima ulogu telurske elektri¢ne struje
1 snazno vrti hipocentar levo-desno. Ovaj tip seizmiCkog kretanja
naziva se indukcionim zemljotresom. Indukcioni zemljotres, Ciji je
okidni impuls telurska elektricna struja, ima dve vrste talasa. Prvi,
primarni slab talas, javlja se usled dejstva telurske elektricne struje i
predstavlja okidni impuls a drugi sekundarni, jaci, usled dejstva
indukcione elektri¢ne struje koja je akumulirana u magnetnom polju
raseda ili procepa, predstavlja indukcioni zemljotres.

Primarni Vreme koercitivne sile He.
telurski
talas

Sekundarni indukcioni talas

N [T

__,,_____

T T T T T T T
Q09720 0OzS745 005810

Seizmogram zemljotresa.
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Thus, we concluded that the induction of strong earthquakes,
which have a trigger pulse telluric electricity, there are three phases.

The first phase of the Magnetization faults after the opening
of the Curent Field. The energy spent on establishing magnetog field
is accumulated in a magnetic field. Fault is a natural magnet battery
pack that has the ability to accumulate magnetic energy. Depending on
the conductivity of the middle of the Magnetization, magnetic
batteries can hold a magnetic power for several days. Stored energy in
a magnetic field faults gradually lost due to the imperfections of the
magnetic battery.

The second phase is the penetration of the telluric electric
current in the magnetic field of fault or gap. The penetration of telluric
electric current causes the primary mechanical effect in the form of a
rotation of the earthquake focus from left to right, while the current
contour in the earthquake focus radiates weak electromagnetic wave
and at the same time consumes energy of the magnetic field of the
fault, making the magnetization reduction of magma in the fault or
gap. When the magnetization reduction of magma reaches the point of
the coercive force Hc, the sign of magnetic induction B changes and
accumulated magnetic energy is getting released.

In the third phase, magnetic dipole is powered by energy that
is accumulated in the magnetic field of the fault or gap and then an
induction earthquake begins, that is, strong physical rotation of the
earthquake focus from left to right and appearance of the secondary
induction electromagnetic wave.

In Europe most earthquakes have telluric electric current as the
trigger impulse, that is, the seismogram has two parts, the telluric,
trigger and the induction one. It is identified by the first primary wave
that is the strongest of all others occurring after it in the zone of
propagation.

Going from the zone of propagation toward the induction zone,
wave motion becomes weak and at a certain distance from the
epicenter it disappears.

In order to demonstrate this using the seismograms of the same
components at different distances from the epicenter. (Earthquake in
Kraljevo)
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Tako dolazimo do saznanja da kod snaZznih indukcionih
zemljotresa, koji kao okidni impuls imaju telursku elektricnu struju,
postoje tri faze.

Prva faza je magnecenje raseda ili procepa posle otvaranja
strujnog polja. Energija koja se utroSi na uspostavljanje magnetog
polja akumulira se u magnetnom polju. Rasedi ili procepi
predstavljaju prirodne magnetne akumulatore koji imaju sposobnost
da akumuliraju magnetnu energiju. U zavisnosti od provodnosti
sredine koja se magnetiSe, magnetni akumulatori mogu da drze
magnetnu energiju viSe dana. Akumulirana energija u magnetnom
polju procepa ili raseda postepeno se gubi usled nesavrSenosti
magnetnog akumulatora.

Druga faza je prodor telurske elektricne struje u magnetno
polje raseda ili procepa. Prodor teluske elektricne struje izaziva
primarno mehanicko dejstvo u vidu rotacije hipocentra levo-desno a
strujna kontura u hipocentru zraci slab elektromagnetni talas. U isto
vreme troSi energiju magnetnog polja raseda 1 vrSi razmagnecivanje
magme u procepu ili rasedu. Kada razmagnec¢ivanje magme dostigne
tacku koercitivne sile Hc, menja se znak magnetske indukcije B i1
dolazi do oslobadanja akumulirane magnetne energije.

U trefoj fazi magnetska indukcija B 1 interplanetarno
magnetno polje H imaju suprotne predznake pa energija, koja je
akumulirana u magnetnom polju procepa, pocinje da napaja magnetni
dipol. To je trenutak kada pocinje indukcioni zemljotres, odnosno
snazna fizi¢ka rotacija hipocentra levo-desno i pojava sekundarnog
indukcionog ektromagnetnog talasa.

Vecina zemljotresa u Evropi ima kao okidni impuls telursku
elektriénu struju. Seismogram ima dva dela, telurski i indukcioni.
Prepoznaje se po tome §to je, u zoni prostiranja, prvi primarni talas je
slabiji od svih drugih koji se javljaju posle njega.

Da bi se ovo dokazalo koriste se seizmogrami jedne iste

komponente na razliitim rastojanjima od epicentra. (zemljotres u
Kraljevu)
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Poor telluric wave motion

Belgrade Z V.

T | T
003E7 20 00357140 00353510

Gruza Z I

002561 5R, 005 00357+20, 005 00257 445,005 00:58:10,005

In the seismogram of Gruza, there is no primary wave motion
that comes from weak telluric electric currents, because the radiation
power of magnetic dipole is small at close distance.At larger distances
there is also the primary wave motion due to the weakening of
propagation.
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Fig. 2.25.
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Slabo telursko
talasno kretanje

Beograd Z V.

Gruza Z I

002561 5R, 005 00357+20, 005 00257 445,005 00:58:10,005

Kod seizmograma u Gruzi ne postoji primarno talasno
kretanje koje potiCe od slabih telurskih elektri¢nih struja, jer je snaga
zracenja magnetnog dipola na bliskom rastojanju mala.

Na vecim rastojanjima takode ne postoji primarno talasno
kretanje usled slabljenja prostiranja.

Epicentar [ ) [ )
A X N -V

X Gruza .---~" Beograd

]

]

|

1

:

]

|

1

\\/U +— Pad snage zraenja | ™

Prikaz 2.25.
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2.10.2. The occurrence of earthquakes as a function of the
direction of Bz component

Studies have shown that the direction of Bz component of the
interplanetary magnetic field determines in which hemisphere an
earthquake is going to appear. The basic characteristic of the
earthquakes in the northern hemisphere is the negative value of the Z
component of the interplanetary magnetic field. This means that the
solar wind particles that carry the frozen magnetic field are attracted
by the geomagnetic field in the northern hemisphere only if the Z
component of the interplanetary magnetic field is negative. In the
southern hemisphere it is necessary that the Z component of the
interplanetary magnetic field is positive for the particles to penetrate
into the atmosphere..
The following can be concluded:
1. the Z component of the interplanetary magnetic field determines in
which hemisphere the penetration of free electric loads is going to
occur, that is, in which hemisphere there are conditions for the
occurrence of earthquake;
2. if polarization of the Z component determines in which hemisphere
the earthquake occurs, then it proves that earthquakes are not of
earthly origin.
In the exceptional cases when there is rapid change in direction of Bz
component, free electric loads penetrate into the atmosphere in both
hemispheres in accordance with the intensity and direction of the Bz
component.

A nT .. . . .
Energija prodire na juznu hemisferu
+Bz
l \ B
-Bz
v nT .. . .
Energija prodire na severnu hemisferu
Fig. 2.26.
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2.10.2. Pojava zemljotresa kao funkcija smera Bz komponente

Istrazivanja su pokazala da smer Bz komponente

interplanetarnog magnetnog polja odreduje na kojoj ¢e se hemisferi
pojaviti zemljotres. Osnovna karakteristika zemljotresa na severnoj
hemisferi je negativha vrednost Z komponente interplanetarnog
magnetnog polja. To znaci da Cestice Suncevog vetra koje nose
zamrznuto magnetno polje bivaju privucene od strane geomagnetskog
polja na severnoj hemisferi samo ukoliko je Z komponenta
interplanetarnog magnetnog polja negativna. Na juznoj hemisferi da bi
Cestice prodrle u atmosferu potrebno je da Z komponenta
interplanetarnog magnetnog polja bude pozitivna.

Odavde se moze zakljuciti :

1. da Z komponenta interplanetarnog magnetnog
polja odreduje na kojoj ¢e se hemisferi dogoditi
prodor slobodnih elektricnih optrecenja, odnosno
na kojoj hemisferi postoje uslovi za pojavu
zemljotresa;

2. ako polarizacija Z komponente odreduje na kojoj
¢e se hemisferi javiti zemljotres onda je to jedan od
dokaza da zemljotresi nisu zemaljskog porekla.

U izuzetnim slucjevima kada postoji brza promena smera Bz

komponente, slobodna elektri¢na opterecenja prodiru u atmosferu na
obe hemisfere u skladu sa jaCinom 1 smerom Bz komponente.

A nT . . . .
Energija prodire na juznu hemisferu
+Bz
l \ o
-Bz
Vot Energija prodire na severnu hemisferu
Prikaz 2.26.
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Comparison of diagrams of the Z component of the
interplanetary magnetic field and geomagnetic activity in Europe
shows a correlation between these two time parameters.
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Diagram 2.9.

Geomagnetic Activity May 2010.

Beonagnetic Activity Index, Tromso - last 33 dave. Provided by Tromso Geophusical Observatory G1.jun 2010
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Diagram 2.10.
When the Z component is positive, geomagnetic activity is

weak in Europe.
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Uporedenjem dijagrama Z komponente interplanetarnog
magnetnog polja 1 geomagnetske aktivnosti u Evropi pokazuje
korelaciju ova dva vremenska parametra.
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Dijagram 2.9.

Geomagnetska aktivnost maja 2010.

Beonagnetic Activity Index, Tromso - last 33 dave. Provided by Tromso Geophusical Observatory G1.jun 2010
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Dijagram 2.10.

Kada je Z komponenta pozitivna u Evropi je geomagnetska
aktivnost slaba.
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2.11.1. Planetary distribution of seismic

Based on current seismic division, Europe belongs to the
Eurasian tectonic plate. However, from the electromagnetic viewpoint
Europe and Asia are two separate continents that have no
electromagnetic and seismic correlation. Therefore, the European
earthquakes cannot be associated with the Eurasian tectonic plate.

From the electromagnetic viewpoint, those are two completely
independent continents where each of them makes a single whole.
There is the Ural between Asia and Europe, that is, the space that has
the role of electric and magnetic insulator which clearly divides the
European from the Asian earthquakes.

Asian earthquakes are, in principle, the strongest in the
Northern Hemisphere and the European the weakest. The balance of
power of earthquakes is one of the indicators that there is no seismic
correlation between these two continents.

Electromagnetic researches have shown another disagreement
with current geographical distribution of earthquakes.

Geographically, Turkey is not in Europe, but from the
electromagnetic viewpoint Turkey is firmly linked with Europe and
earthquakes occurring in Turkey belong to the group of European
earthquakes.

North West European geomagnetic line, at which all solar energies
move, spreads across the entire territory of Europe and moves to the
territory of Turkey and thus connects Europe and Turkey.

Therefore, Turkey, from the seismic viewpoint, can be
considered a European country and the earthquakes in Turkey are
European.

All European earthquakes are distinguished by - Z component of the
interplanetary magnetic field.

When in the inter-planetary space magnetic line covers the
Earth, and when the Z component of the interplanetary magnetic field
is negative, the free electrical loads penetrate to the northern
hemisphere through the northern planetary magnetic door.

Earthquakes south of the dividing line between Europe and
Africa belong to the southern African telluric currents with the + Z
component of the interplanetary magnetic field.

Therefore, the earthquakes on the southern shores of the
Mediterranean, that is, in Africa, cannot be considered earthquakes of
the Northern Hemisphere.
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2.11.1. Planetarna seizmicka raspodela

Na osnovu vazeCe seizmiCke podele, Evropa pripada
evroaziskoj tektonskoj plo¢i. Medutim, sa elektromagnetnog
stanoviSta Evropa i Azija su posebna dva kontinenta koji nemaju
elektromagnetnu i seizmic¢ku povezanost.

Zbog toga se evropski zemljotresi ne mogu povezivati sa
evroazijskom tektonskom plocom.

Sa elektromagnetnog stanovista to su potpuno dva nezavisna
kontinenta gde svaki za sebe €ini jedinstvenu celinu. Izmedu Azije i
Evrope nalazi se Ural, odnosno prostor koji ima ulogu elektricnog i
magnetnog izolatora koji jasno deli evropske od azijskih zemljotresa.

Azijski zemljotresi su, u principu, najja¢i na severnoj
hemisferi a evropski najslabiji. Odnos snaga zemljotresa je jedan od
pokazatelja da ne postoji seizmicka povezanost ova dva kontinenta.

Elektromagnetna istrazivanja pokazala su jo§ jednu
nesaglasnost sa vaze¢om geografskom raspodelom zemljotresa.

Geografski posmatrano, Turska nije u Evropi, ali sa
elektromagnetnog stanovista Turska je ¢vrsto povezana sa Evropom
pa zemljotresi koji se javljaju u Turskoj pripadaju grupi evropskih
zemljotresa.

Severozapadna evropska geomagnetska linija, po kojoj se
krecu sve energije Sunca prostire se duz cele teritorije Evrope i prelazi
na teritoriju Turske i na taj nacin povezuje Evropu i Tursku.

Zbog toga se Turska, seizmoloSkog stanoviSta, moze smatrati
evropskom zemljom a zemljotresi u Turskoj su evropski.

Svi evropski zemljotresi prepoznaju se po — Z komponenti
interplanetarnog magnetnog polja.

Kada u interplanetarnom prostoru magnetna linija prekrije
Zemlju, i kada je Z komponenta interplanetarnog magnetnog polja
negativna, slobodna elektri¢na optere¢enja prodiru na severnu
hemisferu kroz severna Planetarna magnetna vrata.

Zemljotresi juzno od linije razdvajanja izmedu Evrope i Afrike
pripadaju africkim juznim telurskim strujama sa +Z komponentom
intrplanetarnog magnetnog polja.

Zbog toga se zemljotresi na juznim obalama Mediterana,
odnosno u Africi, ne mogu smatrati zemljotresima severne hemisfere.
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2.11.2. Geographic distribution of geomagnetic field strength

The geomagnetic field in the northern hemisphere has two
locations where the magnetic field is stronger than the location of
magnetic poles. One location with enhanced geomagnetic field is
located in Canada and another in Siberia. At these sites today are
magnetospheric door through which pass electrical load in the free
atmosphere.

In the northern hemisphere solar wind energy is divided into
two parts, which significantly reduces their effect on weather and
seismic phenomenon. Magnetic pole in the northern hemisphere was a
unique all to 1900. year and then there was a division.

Geographic distribution of geomagnetic field intensity in the
northern hemisphere is an anomaly for which science has no
explanation. Besides this anomaly in the northern hemisphere is
located south magnetic pole S, which indicates that the Earth is an
inversion of magnetic poles.

' East
Western ﬁ | Magnetospheric
Magnetospheric . Door

Door 60874 nT
59452 nT :

Current location magnetic pole
2011" on the Northern Hemisphere

Map. 2. 4.
Strength of the vertical component of geomagnetic field in
Canada is 59,452 nT and 60,874 nT Siberia.
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2.11.2. Geografska raspodela jacine geomagnetskog polja

Geomagnetsko polje na severnoj hemisferi ima dve lokacije
gde je magnetno polje jace nego na lokaciji magnetnog pola. Jedna
lokacija sa pojaanim geomagnetskim poljem nalazi se u Kanadi a
druga u Sibiru. Na tim lokacijama danas se nalaze magnetosferska
vrata kroz koja prodiru slobodna elektricna opterecenja u atmosferu.

Na severnoj hemisferi energija sun¢evog vetra deli se na dva
dela $to znatno ublazava njihovo dejstvo na meteoroloSke i
seizmoloSke pojave. Magnetni pol na severnoj hemisferi bio je
jedinstven sve do 1900. godine a onda je doslo do deobe.

Geografska raspodela jacine geomagnetskog polja na severnoj
hemisferi predstavlja anomaliju za koju nauka nema objasnjenje. Osim
ove anomalije na severnoj hemisferi nalazi se juzni magnetni pol S Sto
ukazuje da na planeti Zemlji postoji inverzija magnetnih polova.

a8 Isto¢na
Zapadna : % +| magnetosferska
magnetosferska e vrata

vrata | 60874 nT
59452 nT |

200

Trenutna lokacija
magnetnog pola 2011. >
na severnoj hemisferi

Arimuthal Fquicstant Projection

Karta 2.4.
Jacina vertikalne komponente geomagnetskog polja u Kanadi
j€ 59452 nT au Sibiru 60874 nT.

190 Heliocentric Electromagnetic Seismology




The intensity of the total geomagnetic field in Canada is 59,901 nT.

The intensity of the total geomagnetic field in Siberia is 61,727 nT
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Jacina totalnog geomagnetskog polja u Kanadi je 59901 nT

Jacina totalnog geomagnetskog polja u Sibiru je 61727 nT

fae=c———+—=

61727 nT
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Studies have shown that the intensity of the penetration of free
electric loads is in the correlation with the intensity of the
geomagnetic field. On the other hand, the intensity of the induced
telluric electric currents in the Earth's interior is directly proportional
to the intensity of the geomagnetic field. This shows why the Asian
electric telluric currents are stronger than the telluric currents in North
America. Unlike the northern hemisphere, the magnetic pole in the
southern hemisphere is unique and the magnetic field is the strongest
at the location of the magnetic pole.

North magnetic pole in the southern hemisphere
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Map. 2.7.

In the southern hemisphere does not have the energy division
of the solar wind and the meteorological and seismological
phenomena much more pronounced. Winds in the southern
hemisphere are the strongest winds on the planet
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Istrazivanja su pokazala da je jacina prodora slobodnih
elektricnih opterec¢enja u korelaciji sa jatinom geomagnetskog polja. S
druge strane, jacina indukovanih telurskih elektricnih struja u
unutrasnjosti Zemlje direktno proporcionalna ja¢ini geomagnetskog
polja. To pokazuje zasto su azijske telurske elektricne struje jace od
telurskih struja u Severnoj Americi.

Za razliku od severne hemisfere, magnetni pol na juznoj
hemisferi je jedinstven pa je magnetno polje najjate na lokaciji
magnetnog pola.

Magnetni pol na juznoj hemisferi
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Karta 2. 7.
Na juznoj hemisferi nema deobe energija Suncevog vetra pa su
meteoroloske 1 seizmoloSke pojave znatno izrazenije. Vetrovi na

juznoj hemisferi su najjaci vetrovi na planeti.
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The importance of Magnetic Doors in the northern hemisphere
can be seen across the fields of atmospheric pressure.
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Diagram 2.11

Circulation geomagnetic field created in the Northern
Hemisphere, Eastern and Western magnetospheric door. This is the
door through the solar wind particles penetrate into the atmosphere. If
the door is open or closed, regulating Z component of the
interplanetary magnetic field.

In the northern hemisphere doors are opened only if the Z
component of the interplanetary magnetic field is negative.

In the southern hemisphere there is only one planetary doors
that open only when the Z component is positive.(2009. Belgrade
School of Meteorology, Volume 2.)

Beogradska Skola meteorologije 195




Znacaj magnetosferskih vrata na severnoj hemisferi moze se
sagledati preko polja atmosferskog pritiska.
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Diagram 2.11

Cirkulacija geomagnetskog polja stvara na severnoj hemisferi
istona 1 zapadna magnetosferska vrata. To su vrata kroz prodiru
Cestice Suncevog vetra u atmosferu. Da li su vrata otvorena ili
zatvorena reguliSe Z komponenta interplanetarnog magnetnog polja.

Na severnoj hemisferi vrata su otvorena samo ako je Z
komponenta interplanetarnog magnetnog polja negativna,

Na juZnoj hemisferi postoje samo jedna Planetarna vrata koja
su otvorena samo ako je Z komponenta pozitivna.( 2009. Beogradska
Skola meteorologije, Sveska druga )
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2.12.1. European telluric earthquakes

If we take as a measure of earthquake generated by European
telluric currents, then the European Alley earthquake extends from the
Atlantic Ocean to Turkey.

% % & B FwES E g § 5 z z

Natural Seismicity of the Euro-Med Region

- o ™

o o — —
European earthquakes
s T

line

- m T

Map. 2. 12.

Dividing line clearly shows that there is no connection
between the Asian and European earthquakes and tectonic plates can
not be the basis for the seismic distribution of earthquakes.
It can also be seen that Atlantic earthquakes partly belonging to the
European telluric earthquakes and other north American earthquakes
induction. Flow fields derived from the free electrical load, which
broke through the door above the magnetospheric Western Canada,
crossing the whole territory of North America and hit the gap between
European and North American tectonic plates, thus creating induction
earthquakes.
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2.12.1. Evropski telurski zemljotresi

Ako kao merilo uzmemo zemljotrese koje stvaraju evropske
telurske struje, onda se evropska aleja zemljotresa prostire od
Atlanskog okeana do Turske.

.S % b KESTE WO KR F 2 P 3
| Natural Seismicity of the Euro-Med Region _ccam
source: Euro-Med Bulletin 1998-2008 msc

q.“ ‘ ¢ _'- - i '
Linijje |«
razdvajanja |

PP

Karta 2. 12.

Linija razdvajanja jasno pokazuje da ne postoji veza izmedu
azijskih 1 evropskih zemljotresa i da tektonske ploce ne mogu biti
osnova za seizmicku raspodelu zemljotresa.

Takode se moze videti da atlanski zemljotresi jednim delom
pripadaju evropskim telurskim zemljotresima a drugim, severno
americkim indukcionim zemljotresima. Strujna polja nastala od
slobodnih elektricnih opterecenja, koja su prodrla kroz zapadna
magnetosferska vrata iznad Kanade, prelaze preko cele teritorije
Severne Amerike i udaraju u procep izmedu evropske i severno
americke tektonske ploce i tako stvaraju indukcione zemljotrese.

198 Heliocentric Electromagnetic Seismology

Diagram of a typical European induction of earthquakes in the
gap that is identified by negative values of Z component.
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Diagram 2.12.
Induction of electric currents in the Earth 28th July 2009.
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Dijagram tipicnog evropskog indukcionog zemljotresa u
procepu koji se prepoznaje po negativnoj vrednosti Z komponente.



CRETE, GREECE 6.4 09.30UTC 1. jul 2009.
nT
10 :
1
1
8 I Vreme !
zemljotresa E
X i
1
1
1
1
:
1
e Yy  ININE — B X
J, YAV, — By
7 NN Bz
\ % o1
W
1
I
1
6 1 Vreme maksimalnog |
r . 1
s+ 1-7 i~ magnecenja :
T~ !
-10 B
27 28 29 30 1 Datum

Dijagram 2.12.
Indukcione elektri¢ne struje u unutras$njosti Zemlje 28. jula 2009.
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Induction of electric currents in the Earth 14th July 2009.
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Indukcione elektri¢ne struje u unutraSnjosti Zemlje 14. jula 2010.
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In general, when the induction earthquake occurs at fault,
earthquake forces is lower.
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Dijagram 2. 16.

Aquila earthquake that occurred 2009-04-06 01:32:41.4 UTC
belongs to the proton induction earthquake and resulted from cyclone
activity in Genoa Bay.

Akiila 6.2  01.32UTC  dubina 2 km.
430 T
1
410 | \
,
390 .
1
1
1
370 e . v A
'
350 !
1
1 .
'
310 '
! Vreme zemljotresa
290 X -
e =
1
270
d "4
1
7o e N —
4 8121620 4 8 1216200 4 81216200 4 8 1216200 4 8 12
f 4. apr T 5. apr 6. apr 7. apr 8. apr

Diagram 2. 17
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U principu, kada se indukcioni zemljotres javi na rasedu, snaga
zemljotresa je manja.

nT Albanija 5.6 - dubina 2 km - 6. sept 2009. - 21.49 UTC
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Bx
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Dijagram 2. 16.

Akvila zemljotres koji se javio 2009-04-06 01:32:41.4 UTC
pripada grupi protonskih indukcionih zemljotresa i posledica je
ciklonske aktivnosti u Penovskom zalivu.

Akvila 6.2  01.32UTC  dubina 2 km.
430 T
1
410 | \
,
390 .
1
1
1
370 e . v A
'
350 !
1
! .
'
310 '
! Vreme zemljotresa
290 X -
e =
1
270
1
7o e N —
0O 4 8121620 4 8 1216200 4 81216200 4 8 1216200 4 8 12
4. apr T 5. apr ‘ 6. apr ‘ 7. apr 8. apr

Dijagram 2. 17.
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2.13.1. Proton induction earthquake in Serbia 3 November 2010.



The earthquake that occurred on the third of November 2010
belonged to the class of proton induction earthquakes. This earthquake
has great similarities with the earthquake in Aquila, as both
earthquakes occurred after the cyclonic activity over the Gulf
Genovese.

The first hint that there may be an earthquake in the Balkans was the
current field which penetrated into Europe on the 1st of November
2010.
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Map. 2.13 Credit : Larry Oolman

The map shows that the central line crosses the geomagnetic
field Serbia West Morava River valley, and indicates the possible
occurrence of earthquakes.
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2.13.1. Protonski indukcioni zemljotres u Srbiji 3. novembra 2010.

Zemljotres koji se dogodio 3. novembra 2010. godine pripadao
je klasi protonskih indukcionih zemljotresa. Ovaj zemljotres ima
velike sli¢nosti sa zemljotresom u Akvili 1 Kopaoniku M6.0 jer su sva
tri zemljotresa nastala posle ciklonske aktivnosti iznad DPenovskog
zaliva. Prvi nagovestaj da moze doc¢i do zemljotresa na Balkanu bilo
je strujno polje koje je prodrlo u Evropu 1. novembra 2010. godine.
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Karta 2.13. Credit : Larry Oolman
Na karti se moze zapaziti da centralna linijja geomagnetskog
polja prelazi preko Srbije dolinom Zapadne Morave i nagovestava

mogucu pojavu zemljotresa.
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Current field originated from the eruption from the coronary hole
CH426

[STAR coronal hole and active region ma ’
Image base: SOHO/MDI continuum at 23:22 2 UTC on October 23, 2010

Fig. 2.27.
Another indication of the earthquake was the arrival of the
interplanetary magnetic field with a negative Z component.
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Diagram 2.18.
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Strujno polje nastalo je erupcijom iz koronarne rupe CH 426.

STAR coronal hole and active region ma
Image base: SOHO/MDI continuum at 23:22 UTC on October 23, 2010

Slika 2.27.
Drugi nagovestaj zemljotresa je bio dolazak interplanetarnog
magnetnog polja sa negativnom Z komponentom.
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-t The magnetic diagram of the earthquake in Serbia
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Dijagram 2.19.

Energy that penetrated the northern hemisphere in November 2010.

The energy of earthquakes in Serbia
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Diagram 2.20.
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3. novembar 2010.
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Energije koje su prodrle na severnu hemisferu u toku novembra

Dijagram 2.19.
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Dijagram 2.20.
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The penetration of free electrical load formed cyclonic activity
over the Gulf Genovese which is identical with cyclonic activity, the
earthquake in Aquila.

Radial velocity Current Field over Italy was more than 50
knot, and the Current Field was closed.

syl 1L
121 5k 5

‘
50
45022, ons
]

Q3
3 I

56 0

d L - M
025 5 S

! ol g
Mot 0 k] %

.55 oM *
I A
Fam P U
L
i N B
- "
I
Aam
D50~
e agh 9wl 00~
A

3000 i HMT ]

-5,
_'{ 4 103R 037
CREIE v e 7 e

Genoa cyclone
activity

Corridor
Magnetization

g .2 i:-‘\ -saf, 06 -‘Q‘FME
45 s f “ -‘w~ f &(
~ mmc \ ,‘"\\ B g
00Z 02 Nov 2010 250 hPa _
Map. 2.14. Credit : Larry Oolman

Reduction of the radial velocity below 50 knot occurred over
Serbia 2nd November 2010. Corridor Magnetization Balkans was of
Palic to Turkey.
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Prodor slobodnih elektricnih optere¢enja formira ciklonsku
aktivnost iznad Penovskog zaliva koja je identicna sa ciklonskom
aktivnos¢u zemljotresa u Akvili 1 Kopaoniku M6.0.

Radijalna brzina strujnog polja iznad Italije bila je ve¢a od 50
knota pa je strujno polje bilo zatvoreno.
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Medutim, smanjenje radijalne brzine ispod 50 knota dogodilo
se iznad Srbije 2. novembra 2010. Koridor magnecenja Balkana bio je
od Pali¢a do Turske.
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Based on theoretical grounds, earthquakes can occur only on
the faults or gaps that are normal to one of the components of the
frozen interplanetary field that carries a jet stream. Jet stream caused
two stronger and several weak earthquakes in one day.

The approximate strength of the earthquake in Srbijiit M5.4 and
M5.3 Turkey indicates that it has created the same energy.

Serbie

OIS F 20 O rGF 45 [eleRgatodu el
Credit : RSZ Srbije
Turkey
Cﬂggm RN O A LR PR LN, L N L N e ]
|
By
o
oo et e
Ee
S -
==
=
T = = == s= S S
—
==
oS
o
s =o N

|

an = o [ET=rS ELEE ] = an ey EENT] == oo

1o.an
==o | Z

oo N
-w.zo
ot
oo =coo =oo a5 oo == oo Fr— EER T == oo

Diagrams 2.21a.12.21b
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je izazvao dva jaca i viSe slabih zemljotresa u toku jednog dana.

Srbija

Na osnovu teorijskih osnova, Zemljotresi se mogu javiti samo
na rasedima ili procepima koji su normalni na jednu od komponenti
zamrznutog interplanetarnog polja koje nosi strujni mlaz. Strujni mlaz

Priblizna jacCina zemljotresa u Srbijiit M5.4 1 Turskoj M5.3
ukazuje da ih je stvorila ista energija.

Credit : RSZ Srbije
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Opening of the north Planetary magnetic door for the area of
Europe began at about 22:00 on the 2nd of November 2010.

Meyetmeter § couent

I B 0 T

Earthquake in Serbia Earthquake in Turkey
00:56:56 UTC 02:51:27 UTC

| et | ToMBAD | ety | DHZIE (e

Diagram 2.23.

Telluric electric current was the trigger pulse earthquake in
Serbia and Turkey. This is further evidence of the correlation between
Turkey and Europe

Conclusion

An earthquake is a national model that can be used to create a
future earthquake forecasting. Prognostic parameters of European
earthquakes proton induction are:

1. The arrival of the interplanetary magnetic field with a
negative Z component;

2. The existence of electromagnetic Current Flow over Europe;

3. Increasing the flow of solar wind particles and

4. The penetration of particles in the northern hemisphere and
the emergence of telluric currents in Europe.

These are all parameters that can be the basis for future
forecasting the Heliocentric Electromagnetic Seismology.
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Otvaranje severnih Planetarnih magnetnih vrata, za prostor
Evrope, zapocelo je oko 22 ¢asa, 2. novembra 2010.

Meyetmeter § couent
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. bl | [
Zemljotres u Srbiji u Zemljotres u Turskoj
00:56:56 UTC u02:51:27UTC
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Dijagram 2.23.

Telurska elektri¢na struja bila je triger impuls zemljotresa u
Srbiji i Turskoj. Ovo je jo§ jedan dokaz o povezanosti Turske sa
Evropom

Zakljucak
Zemljotres u Srbiji predstavlja model koji se moze koristiti za
stvaranje buduce prognostike zemljotresa. Parametri prognostike
protonskih indukcionih evropskih zemljotresa su:
1. Dolazak interplanetarnog magnetnog polja sa negativhom
Z. komponentom;
2. Postojanje strujnog polja iznad Evrope;
3. Povecanje protoka Cestica Suncevog vetra 1
4. Prodor Cestica na severnoj hemisferi 1 pojava telurskih
struja u Evropi.
Sve su to parametri koji mogu biti osnova buduce prognostike
u heliocentri¢noj elektromagnetnioj seizmologiji.
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2.14.1. Earthquakes in the deep

Earthquakes that occur at great depths are due to strong energy
coming from the sun. The basic characteristics of these earthquakes is
strong magnetic lines, which carry the heavy chemical elements.
Magnetized magma has a great remenentnu induction. Bringing the
magnetic induction at the level of coercive force is the second
magnetic lines. The period from the moment of maximum magneéenja
to the occurrence of earthquakes is very long.

2.14.2. Analysis of the earthquake in Spain 11th April 2010.

The Scientific analysis of the earthquake has to start from
natural forces, as well as independent sources of information. The
analysis should include processes on the Sun, inter-planetary space,
the atmosphere and the Earth with a special focus on: a source of free
electrical load, the magnetic structure of the interplanetary magnetic
field, magnetic lines of energy balance, geomagnetic activity and the
geographical position of the flow field in the atmosphere.
In seismology, there are two rules:

1. when there are strong ulterior electromagnetic energy has a

strong earthquake;

2. when there is no strong ulterior electromagnetic energy

does not appear strong earthquakes.
Image Sun 3rd April 2010.

Fig. 2. 28.
Coronary hole CH 398 entered the geo-effective position 2
April and sent back to Earth the fastest solar wind in 2010. year.
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2.14.1. Zemljotresi na velikim dubinama

Zemljotresi koji se javljaju na velikim dubinama posledica su
snaznih energija koje dolaze sa Sunca. Prepoznaju se po magnetnim
linijama, koje nose teske hemijske elemente. Namagnetisana magma
ima veliku remenentnu indukciju. Dovodenje magnetne indukcije na
nivo koercitivne sile vr$i druga magnetna linija Period od trenutka
maksimalnog magnecéenja do pojave zemljotresa je dugo.

2.14.2 Analiza zemljotresa u Spaniji 11. aprila 2010. godine
Naucna analiza zemljotresa mora po¢i od prirodne sile, kao
nezavisnog izvora informacija. Analiza treba da obuhvati procese na
Suncu, interplanetarnom prostoru, atmosferi 1 unutrasnjosti Zemlje sa
posebnim osvrtom na: izvor slobodnih elektrinih opterecenja,
magnetnu strukturu interplanetarnog magnetnog polja, energetski
bilans magnetne linije, geomagnetsku aktivnost i geografsku poziciju
strujnog polja u atmosferi.
U seizmologiji postoje dva pravila:
3. when there is strong outer electromagnetic energy, there
are strong earthquakes;
4. when there is no strong outer energy, there are no strong
earthquakes.
Slika Sunca 3. aprila 2010.

Slika 2. 28.
Koronarna rupa CH 398 uSla je u geoefektivnu poziciju 2.
aprila i uputila prema Zemlji najbrzi Suncev vetar u 2010. godini.
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During April there were five lines of the interplanetary magnetic field
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Diagram 2. 24.

Magnetic lines of 4 April was the strongest in April. Solar
wind was carrying a large concentration of iron.
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U toku aprila bilo je 5 linija interplanetarnog magnetnog polja.
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Dijagram 2. 24

Magnetna linija od 4. aprila bila najjaca u aprilu. Suncev vetar
nosio veliku koncentraciju gvozda.
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Dijagram 2. 25.
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Energy balance of magnetic lines of 4 April
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Diagram 2. 26
Speed solar wind particles reached 832 kilometers per second.
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Diagram 2.27.
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Energetski bilans magnetne linije od 4. aprila
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Dijagram 2. 26.

Brzina ¢estica Suncevog vetra dostigla je 832 kilometara u sekundi.
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Geomagnetic activity started on April 4 and reached a
maximum value of the sixth April 2010. of 211 nT

Geomagnetic Activity Index. Tromso - last 33 daye. Provided by Tromeo Geophygical Oheervatory 1lapr 2010
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The largest geomagnetic activity in
Europe in 2010. year
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Diagram 2.28.

The induction of electric currents began on 4 April around
22:00 UTC.
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Diagram 2. 29.
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Geomagnetska aktivnost zapocela je 4.aprila a dostigla je
maksimalnu vrednost 6. aprila 2010. od 211 nT,

Geomagnetic Activity Index. Tromso - last 33 daye. Provided by Tromeo Geophygical Oheervatory 1lapr 2010

nT

Najveca geomagnetska aktivnost u
Evropi u 2010. godini
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Dijagram 2.28.

Indukcija elektri¢nih struja zapocela je 4. aprila oko 22.00
UTC.
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Dijagram 2. 29.
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Until the emergence of strong electric currents occurred on 5 April.

Moetowter Hcomgueent.
n_l_ I I ‘ I I | I I ‘ I | I I | | I I | I

| - P, ]| ToHEMD | Mot day )| DHZIT Redltne

Diagram 2. 30.

Strong electrical currents continued to sixth April 2010.
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Diagram 2. 31.
Shown above diagrams show that a large electromagnetic
energy that has penetrated the areas of Europe.
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Do pojave jakih elektri¢nih struja doslo je 5. aprila.
Mogetoneter Hoompoet
nTI I I ‘ I I | I I ‘ I | I I | | I I | I

| - P, ]| ToHEMD | Mot day )| DHZIT Redltne

Dijagram 2. 30.

Jake elektri¢ne struje nastavile su se 6. aprila 2010.
Magretoneter H comparent
I

e L L I B B B
i lhar 20101

B
|- Prev, oy To MEAD || Moty = DHZ]IF| Bl

Dijagrami 2. 31.
Gore prikazani dijagrami pokazuju da se radi o velikoj
elektromagnetnoj energiji koja je prodrla na prostore Evrope.
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2.14.2. Direct Magnetization Spanish earthquake locations.

The basis of direct magnetization is the existence of the current
field above the location of fault or gap at the time of arrival of the
magnetic  line  of the interplanetary  magnetic  field.
The Spanish earthquake is typical example of direct magnetization.
Map. 2.21.
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Map. 2. 151.

The epicenter is located under the center of the Current Field
which is common in most powerful earthquakes.

Free electric loads penetrated through the atmosphere on the
4th of April over the existing opening. Thus, the free electrical loads
without loss of electric and magnetic energy penetrated into the
Current Field that had already been observed over the site.
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2.14.3. Direktno magneéenje lokacije Spanskog zemljotresa.

Osnova direktnog magnecenja je postojanje strujnog polja
iznad lokacije raseda ili procepa u trenutku dolaska magnete linije
interplanetarnog magnetnog polja.

Tipi¢an primer direktnog magneéenja je Spanski zemljotres.
Prikaz 2.21.

Strujno polje iznad Spanilje 4. aprila 2010.
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Karta 2. 151.

Epicentar centar nalazi se ispod strujnog polja S§to je
uobicajeno kod vecine snaznih zemljotresa.

Slobodna elektri¢na opterecenja prodrla su u atmosferu 4.
aprila preko postojeCeg uvodnika. Tako su slobodna elektri¢na
opterecenja bez gubitka elektricne i magnetne energije prodrla u
strujno polje koje se ve¢ nalazilo iznad posmatrane lokacije.
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Magnetic diagram Spanish earthquake of 11 April 2010.

Spanija 6,3 u 22.08 UTC 11. aprila 2010.
nT
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Diagram 2.32.

Magnetic diagram shows that the maximum protection was 5th
Magnetization April about 12 hours by interplanatarnog magnetic
field.

After reducing the intensity of the interplanetary magnetic
field both sides of the gap act as two magnetic battery electrodes and
retain the remanent induction at high level. In order to achieve
complete reduction in magnetization and restore the previous state, a
strong magnetic field was necessary,that is, coercitive field.
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Magnetni dijagram Spanskog zemljotresa od 11. aprila 2010.

Spanija 6,3 u 22.08 UTC 11. aprila 2010.
nT
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10— -

Reverzibilno vreme
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5 6 7 8 9 10 "

Dijagram 2.32

Magnetni dijagram pokazuje da je maksimalna magnecenost
sredine bila 5. aprila oko 12 sati od strane interplanatarnog magnetnog
polja.

Posle smanjenja jacine interplanetarnog magnetnog polja obe
strane procepa ponasaju se kao dve elektrode magnetnog akumulatora
1 zadrzavaju remanentnu indukciju na visokom nivou. Da bi doslo do
ramagnec¢ivanja 1 vracanje na predhodno stanje bilo je potrebno
snazno magnetno polje, odnosno kercitivno polje.
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Decreased of Magnetization has committed a second
interplanetary magnetic field, which arrived 11th April 2010. year.
Therefore, the earthquake occurred just after 6 days of maximum
Magnetization. Interplanetary magnetic field of 11 April is essentially
a trigger pulse earthquake. The earthquake occurred at a depth of
623.4 kilometers.

For precise understanding of the entire electromagnetic
processes are used telluric electric currents inside the Earth in Europe.
On the basis of electric currents teluskih learn that the free electrical
loads penetrated the atmosphere at 13:00 UTC. A strong magnetic
storm began at 19.00UTC. Magnetic storm reached its maximum at
22:08 UTC.

Time of maximum magnetic storms and during an earthquake
is the same, 22.08 UTC.

Mgt H comret e
T 1 ]

l,

earthquake 22.08 UTC

tro

The penetration of free electrical
load in the atmosphere

[f Fedlie

(- P, day | ToMEU || et oy = i

Diagram 2.33.
This is a typical example where the telluric current pulse trigger
earthquakes.
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Potpuno

razmagnecivanje

sredine

izvrsilo

je

drugo

interplanatarno magnetno polje koje je stiglo 11. aprila 2010. godine.
Zbog toga se zemljotres javio tek posle 6 dana od dana maksimalne
magnecenosti sredine. Interplanetarno magnetno polje od 11. aprila je
u sustini triger impuls zemljotresa. Zemljotres se javio na dubini od

623,4 kilometara.
Za precizno

sagledavanje celokupnog elektromagnetnog

procesa koriste se telurske elektriCne struje u unutraSnjosti Zemlje u
Evropi. Na osnovu teluskih elektricnih struja saznajemo da su
slobodna elektricna optere¢enja prodrla u atmosferu u 13.00 UTC.
Snazna magnetna bura je zapocela u 19.00UTC. Magnetna bura

dostigla je maksimum u 22.08 UTC.

Vreme maksimuma magnetne bure i vreme zemljotresa je

isto, 22.08 UTC.

l,

Magreteter §comrent

Vreme zemljotresa 22.08 UTC

Prodor slobodnih elektri¢nih
opterecenja u atmosferu bio
je 13.00 UTC

(- P, ooy

TNl

tro

Realtne

Dijagram 2.33.
Ovo je tipi¢an primer kada je telurska struja triger impuls zemljotresa.
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2.14.4. Earthquake at great depth in the CELEBES SEA




The earthquake that occurred in the CELEBES SEA, at a depth
of 524 kilometers, has similarities with the earthquake in Spain.
Strong magnetic lines in February
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Diagram 2.34.
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2.14.4. Zemljotres CELEBES SEA



Zemljotres koji se dogodio u CELEBES SEA, na dubini 524

kilometara ima velike sli¢nosti sa zemljotresom u Spaniji.
Snazna magnetna linija u februaru
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Dijagram 2.34..
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Speed solar wind particles reached 617 kilometers per second.
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Brzina ¢estica Suncevog vetra dostigla je 617 kilometara u sekundi.
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Geomagnetic Activity Index. Tromgo - last 33 days.

Provided by Tronso Geophysical Oheervatory

11feh 2011
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Diagram 2.36

Studies have shown that earthquakes at great depths have the

longest Reverse time is about 5 days.

Epicenter Magnitude
CHINA Me6.9
MOROGULF M7.3
FLJI M7.3

AFGHANISTAN M6.2
CELEBES SEA M6.8

KURIL M7.3

Table 2. 1.

Depth in km

573.8

642.2

585.1

205.6

574.1

507.2

Date

18. feb 2010
23. jul 2010
9. nov 2009

29. okt 2009
7. okt 2009

17. nov 2003

Reverzibino
time in days

5 days 2 hours
5 days 23 hours
5 days 4 hours
4 days S hours
5 days S hours

5 days 1 hours

In most earthquakes reversible time is about 3 to 4 days.
However, a smaller number of earthquakes reversible time from

several hours to 2 days.
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Geomagretic Activity Index. Tromgo - last 33 days. Provided by Tromso Geophysical Observatory 1Lfeh 2011
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Dijagram 2.36.

Istrazivanja su pokazala da zemljotresi na velikim dubinama
imaju najduze Reverzibilno vreme koje je oko 5 dana.

Lokacija Magnituda Dubina u Datum Reverzibino
epicentra kilometrima vreme

CHINA M6.9 573.8 18. feb 2010 5 dana 2 ¢asa
MOROGULF M7.3 642.2 23.jul 2010 5 dana 23 ¢asa
FIJI M7.3 585.1 9. novr 2009 5 dana 4 ¢asa
AFGHANISTAN Mé6.2 205.6 29. okt 2009 4 dana 5 ¢asa
CELEBES SEA Meé.8 574.1 7 .okt 2009 5 dana 5 Casa

KURIL M73 507.2 17. nov 2003 5 dana 1 ¢as

Tabela 2.1

Kod vecine zemljotresa reverzibilno vreme je oko 3 do 4 dana.
Medutim, kod manjeg broja zemljotresa reverzibilno vreme je od
nekoliko sati do 2 dana.
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Trigger pulses of deep earthquakes is always the second line of
the interplanetary magnetic field.

Maeveter  cononet
L |

| i | | | | | | | | | ‘ | | | | | | |
il fis

Trigger pulse - local time 22:39:28.5

Diagrams 2. 37

Conclusion
1. Earthquakes in the deep consequences of the strong
interplanetary magnetic lines;
2. Magnetic lines generated by earthquakes at great depth, in most
cases, bear the heavy elements;
3. Trigger pulses is always a second line of the interplanetary
magnetic field;
4. In order to avoid the occurrence of earthquakes at great
depths is required to trigger a strong impulse;
5. Earthquakes at great depths have the same electromagnetic
parameters.
This knowledge is essential for Forecasting earthquakes.
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Triger impuls dubinskih zemljotresa je uvek druga linija
interplanetarnog magnetnog polja.

Mspelmeter § congnen
i a1

Okidni impuls - lokalno vreme zemljotresa 22:39:28.5

Dijagrami 2.37

Zakljucak

1. Zemljotresi na velikim dubinama posledica su snaznih
interplanetarnih magnetnih linija;

2. Magnetne linije koje stvaraju zemljotrese na velikim
dubina, u veéini slucajeva, nose teske elemente;

3. Okidni impus je uvek druga linija interplanetarnog
magnetnog polja;

4. Da bi doslo do pojave zemljotresa na velikim dubinama
potreban je snazan okidni impuls;

5. Zemljotresi na  velikim dubinama imaju iste
elektromagnetne parametre.

Ovo saznanje je od izuzetne vaznosti za prognostiku zemljotresa.
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2.15.1. African earthquakes



Earthquakes that occur in the northern Mediterranean coast of
Africa, geographically speaking, belong to the earthquakes in the
Northern Hemisphere. When analyzing the magnetic diagram of the
interplanetary magnetic field of African earthquakes is concluded that
at the time of maximum Magnetization, Z component is positive. Free
electrical loads with a positive Z component can not penetrate the
northern hemisphere, but only to the south.

A typical African earthquake occurred in Algeria 23rd May, 2010.

N Algeria M5.0 depth of 10km 23rd May 2010.
n
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Diagram 2.38.
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Diagram 2.39
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2.15.1. Africki zemljotresi



Zemljotresi koji se javljaju u Mediteranu na severnim obalama
Afrike, geografski posmatrano, spadaju u zemljotrese severne
hemisfere. Kada se analiziraju magnetni dijagrami interplanetarnog
magnetnog polja africkih zemljotresa dolazi se do saznanja da je u
trenutku maksimalnog magneéenja, Z komponenta pozitivna.
Slobodna elektricna optere¢enja sa pozitivnom Z komponentom ne
mogu da prodru na severnu hemisferu ve¢ samo na juznu.

Tipican africki zemljotres dogodio se u Alziru 23. maja 2010.

Alzir 5.0 dubina 10km 23.maj2010 u13.38 UTC
nT
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Dijagram 2.38.

TUNIS M49 13. novembar 2010
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Dijagram 2.39.
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2.16.1. Earthquakes in North America

It is known that Parkfield experiment was the most important
project for the study of earthquakes in North America in the last
century. It was a comprehensive and long-term project which was
based on the forecast that the earthquake on the San Andreas fault
occur 1989th year. The investigation started with the 1985th under the
supervision of USGS and the government of California. Forecast
earthquake had the repeatability of the earthquake of 6 degrees starting
since 1857. year. Earthquakes have occurred 1857th in 1881., 1901.,
1922., 1934. and 1966. year.

For Parkfield experiment found out 1988th year during the
World Conference for the allocation of the geostationary satellite orbit
ORB 88 in Geneva.

Parkfield the project collapsed because the earthquake no
occurred 1989th year nor the following years. However, although it
failed he made a great contribution to the development Heliocentic
electromagnetic seismology. The fact that the earthquake did not
report becomes the basis for the heliocentric San Andreas fault study.
We needed a electromagnetic parameters in 1989. year different from
years ago when the earthquake occurred.

2.16.2. Analysis parameters
The aim of the analysis is to determine the activity of the Sun
in the years when it came to the occurrence of earthquakes.

Years D/M Cycle Year in the Sunspot
cycle number or
solar flux
1857 9. January 10 second 22.7
1881 2. February 12 second 53.2
1901. 3. March 13 second 104
1922. 10. March 15 ninth 54.7
1934, 8. June 17 second 6.7
1966 28. June 19 ninth 47.7/96.3
2004. 28.September 23 ninth 35/103.0
2010 4. April 24 second 8.0/78.7
2010 21. October 24 second 23.0/81.4
Tabela 2.2.
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2.16.1. Zemljotresi Severne Amerike

Poznato je da je Parkfild eksperiment bio najznacajniji
projekat za istrazivanje zemljotresa u Severnoj Americi u proSlom
veku. Bio je to sveobuhvatan i dugoroc¢an projekat koji je pocivao na
prognozi da ¢e se zemljotres na rasedu San Andreas javiti 1989.
godine. Istrazivanje je zapoceto 1985. godine pod rukovodstvom
USGS i vlade Kalifornije. Prognoza zemljotresa imala je za osnovu
ponovljivost zemljotresa od 6 stepeni pocevsi od 1857. godine.
Zemljotresi su se javili 1857., 1881., 1901., 1922., 1934. i 1966.
godine. Za Parkfild eksperiment saznajem 1988. godine za vreme
Svetske konferencije za raspodelu geostacionarne satelitske orbite
ORB 88 u Zenevi.

Parkfild projekat je propao jer se zemljotres nije javio 1989.
godine a ni kasnijih godina. Medutim, iako je propao on je dao veliki
doprinos razvoju heliocenticne elektromagnetne seizmologije.

Cinjenica da se zemljotres nije javio postaje osnova za
heliocentri¢no istrazivanje raseda San Andreas. Trebalo je pronaci
elektromagnetne parametre u 1989. godini koji se razlikuju od godina
kada je doslo do pojave zemljotresa.

2.16.2. Analiza parametara
Cilj analize je da se utvrdi aktivnost Sunca u godinama kada je
dolazilo do pojave zemljotresa.

Broj pega
ili jacina
Godina Dan 1 mesec Ciklus Godina u solarnog
ciklusu fluksa
1857 9. januar 10 druga 22.7
1881 2. februar 12 druga 53.2
1901. 3. mart 13 druga 10.4
1922. 10. mart 15 deveta 54.7
1934. 8. jun 17 druga 6.7
1966 28. jun 19 deveta 47.7/96.3
2004. 28.septembar 23 deveta 35/103.0
2010 4. april 24 druga 8.0/78.7
2010 21. oktobar 24 druga 23.0/814

Tabela 2.2
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From Table 11 shows that in years when there were
earthquakes Solar activity was very low and ranged between about
100 solar units. It is known that at the beginning and end of each cycle
of solar activity is far less than the mid-cycle activities. Also the speed
of solar wind are consistent with the level of activity of the Sun. In
addition to kinetic energy at the beginning and end of the cycle, the
ratio of magnetic and electrical components in favor of the magnetic
components. Volcanoes and coronary holes in the Sun, the beginning
of each cycle eruptuju heavy metals that carry large free electrical load
and relatively slow speed. When the parameters investigated in 1989.
he got to know that the solar flux reached a value of 239.6 units with
196 sunspot number, which significantly differs from the Sun's
activity in the years when it came to the occurrence of earthquakes.
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Diagram 2.40.

From here one can conclude that earthquakes occur only in
years of reduced solar flux and the smaller kinetic energy. (Long
Beach, Californial933; Kern County, California 1952.; Lompoc,
California, 1927).

In the cycle where the Sun is weaker activity, such as on 14 of
strong earthquakes may occur mid-cycle.( San Francisco, California
1906.).
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Iz Tabele 11 se vidi da je u godinama kada su se javili
zemljotresi aktivnost Sunca bila mala i1 kretala se oko 100 solarnih
jedinica. Poznato je da je na pocetku i na kraju svakog ciklusa
aktivnosti Sunca daleko je manja od aktivnosti sredinom ciklusa.
Takode brzine Suncevih vetrova su u skladu sa stepenom aktivnosti
Sunca. Osim kineticke energije, na pocetku i1 na kraju ciklusa, odnos
magnetne i elektricne komponente je u korist magnetne komponente.
Vulkani i koronarne rupe na Suncu, pocetkom svakog ciklusa eruptuju
teske metale koji nose velika slobodna elektricna opterecenja i imaju
relativno malu brzinu. Kada se istraze parametri u 1989. godini
dobijamo saznanje da je solarni fluks dostigao vrednost od 239.6
jedinca sa 196 pega Sto znatno odudara od aktivnosti Sunca u
godinama kada je dolazilo do pojave zemljotresa.
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Dijagram 2.40.

Odavde se moze zakljuciti da se zemljotresi javljaju samo u
godinama smanjenog solarnog fluksa kada je radijalna brzina strujnih
polja mala.(Long Beach, California 1933 Mart 11; Kern County,
California, 1952.; Lompoc, California, 1927.,). Kod ciklusa gde je
aktivnost Sunca slabija, jaki zemljotresi se mogu javiti sredinom
ciklusa.(San Francisco, California 1906., 14. ciklus:)
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Credit : Jan Alvestad
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The results show that the strong earthquakes in the region of
induction of California can occur only if the weak activity of the Sun.
Low activity creates solar winds of relatively low speed penetration of
the atmosphere that creates slow flow fields. In the event that the
radial velocity flow field is less than 50 knot comes to creating flow
field and magnetization San Andreas fault.

This clearly indicates that the strong solar cycle, there are
times at the beginning and end of the cycle, when there is the potential
for earthquakes. However, when the activity of the sun reaches the
solar flux larger than 150 solar units then the potential for strong
earthquake reduced. What is Solar activity is higher, the probability
for the occurrence of  strong  earthquakes  smaller.
All other earthquakes are telluric up to 4.5 degrees and not a risk
factor.
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Rezultati istrazivanja pokazuju da se snazni indukcioni
zemljotresi na prostorima Kalifornije mogu javiti samo ako je
aktivnost Sunca slaba. Slaba aktivnost stvara Sunceve vetrove
relativno malih brzina koji prodorom u atmosferu stvaraju spora
strujna polja. U slucaju da je radijalna brzina strujnog polja manja od
50 knota dolazi do otvaranja strujnih polja i magnetizacije raseda San
Andreas. (2010. Volume third, Belgrade School of Meteorology)

To jasno ukazuje da kod snaZnih solarnih ciklusa postoje
periodi, na pocetku i na kraju ciklusa, kada postoji mogucnost pojave
zemljotresa. Medutim, kada aktivnost Sunca dostigne vrednost
solarnog fluksa vecu od 150 solarnih jedinica tada je moguénost
pojave snaznih zemljotresa smanjena. Sto je aktivnost Sunca veéa to je
verovatnoca za pojavu sna¢nih zemljotresa manja.

Svi ostali zemljotresi u toku ciklusa su telurski do 4.5 stepeni i
nisu faktor rizika.
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Most of the induction of earthquakes in North America generate
Current Fields that hit the North American gap. Alley Current Fields
ranges from Alaska to Mexico.
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Map. 2.15. Credit : Larry Oolman

Position of the Current Field depends on the kinetic energy of
free electrical load so that the kinetic energy is higher, the trajectory of
flow field south.

Central Stream Current Field around Bayeux where
earthquakes occur induction of strength. Radial velocity Current Field
is almost perpendicular to the gap between the tectonic plates, creating
ideal conditions for the occurrence of induction of earthquakes.
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Vecinu indukcionih zemljotresa u Severnoj Americi stvaraju
strujna polja koja udaraju na severnoamericki procep. Aleja strujnih
polja krece se od Aljaske do Meksika.

10680

Aleja strujnih polja

———= B

10801 . _:z
Karta 2.'15. Credit : Larry Oolman

Polozaj strujnih polja zavisi od kineticke energije slobodnih
elektricnih optereCenja pa Sto je kineticka energija veéa to je
trajektorija strujnih polja juznije. U principu radijalne brzine strujnih
polja na rasedu San Andreas su velike.

Centralni tok strujnih polja je oko Baje gde se javljaju
indukcioni zemljotresi svih jacina. Radijalna brzina strujnih polja je
skoro normala na procep izmedu tektonskih ploca i stvara idealne
uslove za nastanak indukcionih zemljotresa.
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During high solar activity flow fields, the San Andreas fault
with a radial speed of more than 50 knot so I can get to the opening of
the flow field and magnetization fault.

This means that to avoid the San Andreas fault magnetization
it is necessary to speed the flow field is less than 50 knot at the same
time to carry sufficient magnetic and electrical energy for
magnetization fault. Reduced speed flow field occurs at the beginning
and end of the solar cycle.

Therefore, earthquakes can occur in the first year courses, as
magnetic and electrical energy is weak and no mid-cycle due to high
kinetic energy.

These two parameters determine the two time periods during
one solar cycle in which there elektromgnetni conditions for the
occurrence of earthquakes.

One time at the beginning and another at the end of solar cycle.
These two time periods Connecting the kinetic energy of flow field
and the electric field imagnetnog.

Since 3 up to 8 years of solar cycle speed flow field on the San
Andreas fault are large and there are no conditions for the occurrence
of strong earthquakes.

During this period javlaju only telluric earthquakes up to 4.5
degrees, or due to poor induction scattering particle flow field but not
for opening the flow field. Shedding of particles of the solar wind is a
constant companion flow field regardless of the strength of magnetic
layer.

In this way, set the basis for forecasting the earthquake in
San Andreas fault.

Parkfild experiment can not be considered a failure but as the
largest scientific experiment that has made a great contribution to the
destruction of valid theoretical basis for describing seismology based
on physical movement of soil.

Any motions on the fault, and consequently there is no
significance to the process of earthquake occurrence.
An earthquake is an electromagnetic process that creates natural
movement of soil around the fault and the view that the movement of
tectonic plates causes earthquakes no scientific basis
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Za vreme velike aktivnosti Sunca strujna polja na rasedu San
Andreas imaju radijalnu brzinu vecu od 50 knota pa ne moze do¢i do
otvaranja strujnog polja i magnetizacije raseda.

To znaci da bi doSlo do magnetizacije raseda San Andreas i
pojave zemljotresa neophodno je da brzina strujnog polja bude manja
od 50 knota a u isto vreme da nosi dovoljnu magnetnu i elektricnu
energiju za magnetizaciju raseda. Smanjena brzina strujnih polja javlja
se na pocetku i kraju solarnog ciklusa.

Zbog toga se zemljotresi ne mogu javiti u prvog godini ciklusa
jer je magnetna i elektricna energija slaba a ni sredinom ciklusa zbog
velike kineticke energije.

Ova dva parametra odreduju dva vremenska perioda u toku
jednog solarnog ciklusa u kojima postoje elektromagnetni uslovi za
pojavu zemljotresa.

Jedan vremenski period je na pocetku a drugi na kraju solarnog
ciklusa. Ova dva vremenska perioda povezna su kinetickom energijom
strujnih polja i ja¢inom elektriénog imagnetnog polja.

Od 3. pa sve do 8 godine solarnog ciklusa brzine strujnih polja
na rasedu San Andreas su velike i nema uslova za pojavu jacih
zemljotresa.

U tom periodu javlaju se samo telurski zemljotresi do 4.5
stepeni ili slabi indukcioni usled rasipanja Cestica iz strujnih polja ali
ne zbog otvaranja strujnog polja. Rasipanje Cestica Suncevog vetra je
stalni pratilac strujnih polja bez obzira na snagu magnetnog omotaca.

Na taj nacin postavljena je osnova za prognozu zemljotresa
na rasedu San Andreas.

Parkfild eksperiment ne moze se smatrati kao promasaj vec
kao najve¢i naucni eksperiment koji je dao veliki doprinos rusenju
vazecCih teorijskih osnova opisne seizmologije koja se bazira na
fizickom kretanju tla.

Svako kretanja tla na rasedu je posledi¢no i nema nikakvog
znacaja na proces nastanka zemljotresa.

Zemljotres je elektromagnetni proces koji stvara fizicka
kretanja tla oko raseda pa misljenje da kretanje tektonskih ploca
izaziva zemljotres nema nau¢nu osnovu.
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2.16.3. Typical earthquakes in North America

In North, Central America, the dominant-Y component that is
perpendicular to the line between two tectonic plates, which extends in
a north - south.
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2.16.3. Tipi¢ni zemljotresi Severne Amerike

U Severnoj, Srednjoj Americi dominantna je =Y komponenta
koja je normala na liniju izmedu dve tektonske ploce koja se proteZe u
pravcu sever - jug.
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2.17.1. Typical induction Asian earthquakes
Asian induction earthquakes are the strongest earthquakes in
the northern hemisphere.
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2.17.1. Tipicni azijski indukcioni zemljotresi
Azijski indukcioni zemljotresi su najja¢i zemljotresi na
severnoj hemisferi.
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2.18.1. Earthquakes of the southern hemisphere

The earthquakes of the southern hemisphere are the strongest
earthquakes on the planet. Because of the unit magnetic field, the
intensity of which is 67,049 nT at the location of the south magnetic
pole, the fastest current fields of large energy balance are created in
the atmosphere. Radial winds created by the current fields are the
fastest winds on Earth.

Alley Current Field in the southern hemisphere
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Map. 2. 16. Credit : Larry Oolman
Current Fields in the southern hemisphere covering multiple
continents where strong earthquakes occur.
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2.18.1. Zemljotresi juzne hemisfere

Najjaci zemljotresi na planeti su zemljotresi juzne hemisfere.
Zbog jedini¢nog magnetnog polja, ¢iji intenzitet na lokaciji juznog
magnetnog pola iznosi 67049 nT, u atmosferi se stvaraju najbrza
strujna polja velikog energetskog bilansa. Radijalni vetrovi, koje
stvaraju strujna polja su najbrZzi vetrovi na planeti.

Aleja strujnih polja na juznoj hemisferi
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Karta 2. 16. Credit : Larry Oolman
Strujna polja na juznoj hemisferi pokrivaju viSe kontinenata
gde se javljaju snazni zemljotresi.
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The strongest earthquake in 2010. year occurred in the region
OFFSHORE Maul, CHILE, (35,909 ° N, 72,733 ° E) at 06:34:14 UTC
27th February 2010. at a depth of 35 km, with catastrophic
consequences. Local Time 03:34:14 pm.

Z component of the interplanetary magnetic field is positive
evidence that the free electrical loads penetrated the atmosphere of the
southern hemisphere through south Planetary magnetic door.
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Diagram 2. 46.

On the basis of Maps 2.5. shows that the territory of Chile
located on the trajectory flow field of the southern hemisphere. It can
also be noted that the line is the gap extends from south to north, and
that the radial velocity Current Fields perpendicular to the line of the
gap.

This means that the flow fields over the territory of Chile's
fixed and that will occur depends on the earthquake only whether the
Current Fields, open or not.
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Najjaci zemljotres u 2010. godini dogodio se u regionu
OFFSHORE MAULE, CHILE, ( 35.909°S, 72.733°W) u 06:34:14 UTC
27. februara 2010. godine na dubini od 35 km sa katastrofalnim
posledicama. Lokalno vreme 03:34:14 ¢asova.

Z. komponenta interplanetarnog magnetnog polja je pozitivna
Sto je dokaz da su slobodna elektri¢na optere¢enja prodrla u atmosferu
juzne hemisfere kroz juzna Planetarna magnetna vrata.

CILE 8.8 27.februr 2010.
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Dijagram 2. 46.

Na osnovu Karte 2.13. vidi se da se teritorija Cilea nalazi na
trajektoriji strujnih polja juZzne hemisfere. Takode se moze zapaziti da
se linija procepa prostire od juga prema severu i da je radijalna brzina
strujnih polja normala na liniju procepa.

To znadi da su strujna polja iznad teritorije Cilea stalna a da li
¢e do¢i do pojave zemljotresa zavisi samo da li ¢e se strujna polja
otvoriti ili ne.
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The position of the Current Field during Magnetization
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The entire west coast of South America located on the alley of
the earthquake that has been under constant attack Current Fields. All
the Current Fields, hitting the line of the gap created by the free
electric loads that are penetrated into the atmosphere through the
South Planetary magnetic door.

Therefore, every arrival of the interplanetary magnetic field
lines of the risk factor. Occurrence of an earthquake depends only on
the velocity Current Fields. When a large radial velocity Current
Fields is closed and then no earthquakes.
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Cela zapadna obala Juzne Amerike nalazi se na aleji
zemljotresa koja je pod stalnim udarom strujnih polja. Sva strujna
polja koja udaraju na liniju procepa stvorena su od slobodnih

elektricnih optere¢enja koja su prodrla u atmosferu kroz juzna
Planetarna magnetna vrata.

Zato je svaki dolazak linija interplanetarnog magnetnog polja
faktor rizika. Pojava zemljotresa zavisi samo od brzine strujnih polja.

Kada je velika radijalna brzina strujno polje je zatvoreno i tada nema
zemljoresa.
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Another earthquake in magnitude in 2010. year was in
NORTHERN SUMATRA, INDONESIA, Magnitude 7.8, 6 April
2010 at 22:15:02 UTC. Local time is 05:15:02. Coordinates 2360 ° N,
97,132 ° E. Depth of 31 km.

The earthquake occurred on the northern geographical
coordinates 2360 ° N but it has belonged to earthquakes of the
southern hemisphere. The geomagnetic coordinates location
zemljotresda a magnetic coordinates 7.47S and 169.27E, and belongs
to the southern geomagnetic hemisphere. To prove this is so positive
value Z component of the interplanetary magnetic field.
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Dijagram 2. 47.

The Sumatra earthquake is one of the earthquakes with short
reversible time of about 34 hours.
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Drugi zemljotres po jaCini u 2010. godini bio je u
NORTHERN SUMATRA, INDONESIA, Magnitude 7.8, 6. Aprila
2010 u 22:15:02 UTC. Lokalno vreme je 05:15:02. Koordinate
2.360°N, 97.132°E. Dubina 31 km.

Zemljotres se dogodio na severnoj geografskoj koordinati
2.360°N ali on propada zemljotresima juzne hemisfere. U
geomagnetskim kordinatama lokacija zemljotresda ima magnetske
kordinate 7.47S 1 169.27E 1 pripada juznoj geomagnetskoj hemisferi.
Da je to tako dokazuje pozitivna vrednost Z komponente
interplanetarnog magnetnog polja.
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Dijagram 2. 47.

Zemljotres na Sumatri spada u zemljotrese sa kratkim
reverzibilnim vremenom od oko 34 Casa.
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Earthquake in the South Island of New Zealand took place on
3 September 2010 at 16:35:46 UTC. Coordinates 43 530 ° S, 172 120
° E. at a depth of 5 kilometers.

Local Time 04:35:46

NEW ZEALAND Mw 7.0 3. septembar 2010.
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Diagram 2. 48.

Earthquake in New Zealand is one of the standard earthquakes
of the southern hemisphere with a positive Z component of the
interplanetary magnetic field and short reversible time. Similar to
Chile, New Zealand is also on the trajectory of the current fields of the
southern hemisphere. The only difference is that the line gap is at an
angle of 45 degrees to the direction of the radial velocity Current
Fields. Therefore earthquakes in New Zealand slightly weaker than the
earthquakes in Chile.
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Zemljotres na SOUTH ISLAND OF NEW ZEALAND
dogodio se 3. Septembra 2010 u 16:35:46 UTC. Koordinate 43.530°S,
172.120°E. na Dubini od 5 kilometara.

Lokalno vreme 04:35:46

NEW ZEALAND Mw 7.0 3. septembar 2010.
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Dijagram 2. 48.

Zemljotres na Novom Zelandu spada u tipske zemljotrese
juzne hemisfere sa pozitivnom Z komponentom interplanetarnog
magnetnog polja i kratkim reverzibilnim vremenom. Sliéno Cileu i
Novi Zeland se nalazi na trajektoriji strujnih polja juzne hemisfere.
Jedina razlika je $to se linija procepa nalazi pod uglom od 45 stepeni u
odnosu na pravac radijalne brzine strujnih polja. Zbog toga su
zemljotresi na Novom Zelandu nesto slabiji od zemljotresa u Cileu.
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Current Field above the locatlon of earthquake

122 03 Sep 2010 250 hPa
Map 2.18.

When analyzing the local time for all three earthquakes can be
noted that all reported at the time of occurrence of telluric electric
currents.

1. Magnitude 7.2 - NEAR THE SOUTH COAST OF PAPUA,
INDONESIA 2010 September 29 17:11:24 UTC Local Time
02:11:24;

2. Magnitude 7.6 - MORO GULF, MINDANAO, Philippines.
July 23, 2010 at 23:15:09 UTC. Local Time 07:15:09;

3. Magnitude 7.5 - Nicobar Islands, INDIA REGION, June 12,
2010 at 19:26:50 UTC. Local Time 01:26:50;

4. Magnitude 7.5 - NEW BRITAIN REGION, PAPUA NEW
GUINEA, July 18, 2010 at 13:34:59 UTC. Local Time 23:34:54

In all the above-mentioned earthquake reversible time is short
and it was felt that the time of occurrence of earthquakes in real time.
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127 03 Sep 2010 250 hPa
Karta 2.18.

Kada se analizira lokalno vreme kod sva tri zemljotresa moze
se zapaziti da su se svi javili u vreme pojave telurskih elektricnih
struja.

1. Magnitude 7.2 - NEAR THE SOUTH COAST OF PAPUA, INDONESIA
2010 September 29 17:11:24 UTC Lokalno vreme 02:11:24;

2. Magnitude 7.6 - MORO GULF, MINDANAO, PHILIPPINES. July
23,2010 at 23:15:09 UTC . Lokalno vreme 07:15:09;

3. Magnitude 7.5 - NICOBAR ISLANDS, INDIA REGION, June 12,
2010 at 19:26:50 UTC. Lokalno vreme 01:26:50;

4. Magnitude 7.5 - NEW BRITAIN REGION, PAPUA NEW GUINEA,
July 18, 2010 at 13:34:59 UTC. Lokalno vreme 23:34:54

Kod svih gore nabrojanih zemljotresa reverzibilno vreme je
kratko pa postoji misljenje da je vreme pojave zemljotresa u
realnom vremenu.




270 Heliocentric Electromagnetic Seismology

2.18.2.Characteristic earthquake northern hemisphere
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Diagram 2.49.
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2.18.2. Karakteristican zemljotres severne hemisfere
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Dijagram 2.49.
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2.19. 1. Signs of an earthquake

The heliocentric seismology there are several signs that can be
used to forecast earthquakes. The sign of strong earthquakes in most
cases, a volcano eruption on the Sun, whose magnetic structure of
Beta-Gamma-Delta or coronary holes with fast solar wind particles
erupting in geoefektivnoj position.

il Ox1c120200
% :,

Volcano in
geoefektivnoj
position

20101028 00:A1:15UTC .. TM

Coronary hole in
geoefektivnoj position

le and active region
JHO/MDI continuum af
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2.19. 1. Predznaci zemljotresa

U heliocentri¢noj seismologiji postoje vise predznaka koji se
mogu koristiti za prognozu zemljotresa. Predznak snaznih zemljotresa
u najvecem broju slucajeva je erupcija vulkana na Suncu, Cija je
magnetna struktura Beta-Gama-Delta ili koronarna rupa sa brzom
erupcijom cestica Suncevog vetra u geoefektivnoj poziciji.

GOES-15 ' SXigmcsa '--_0_x1c1T20200

Vulkan u
geoefektivnoj poziciji

20101028 00:A1:15UTC . TM

Koronarna rupa u
geoefektivnoj poziciji

[STAR coronal hole and active region ma
Image base: SOHO/MDI continuum af

Slika 2.29.
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The sign is a earthquake may be the direction of Z component
of the interplanetary magnetic field. This sign is determined on which
hemisphere will be conditions for the occurrence of earthquakes
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Diagram 2.50.

Interplanetary magnetic field 8th and 9 November had a
predominantly positive Z component and a number of European
earthquake was small.
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Diagram 2.51.
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Predznak zemljotresa je moze biti smer Z komponente
interplanetarnog magnetnog polja. Ovaj predznak odreduje na kojoj ¢e
hemisferi postojati uslovi za pojavu zemljotresa.

T/ n Korelacija Bt i broja zemljotresa u Evropi
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Dijagram 2.50.
Interplanetarno magnetno polje 8. 1 9. novembra imalo je dominantno
pozitivhu Z komponentu pa je broj evropskih zemljotresa bio mali.
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Dijagram 2.51.
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Geomagnetic activity as a sign of an earthquake can be used to
determine the type of earthquake, or whether an earthquake directly or
indirectly.

In direct earthquake maximum geomagnetic activity and
during an earthquake is the same. Showing 2.21. (Andreanof M6.4)

In the first indirect earthquake occurs geomagnetic activity and
earthquakes. Showing 2.22. (Indonesia M7.7, M6.7, California)

Geowaohetic Activity Index. Tromso - last 33 daye, Fravided by Tronso Geophysical Cheervatory 0Tnov 2010
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Diagram 2. 52.

When the earthquake intensity earthquake induction is
correlated with the intensity of geomagnetic activity. In general, the
higher geomagnetic activity is a sign of a stronger earthquake.
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Geomagnetska aktivnost kao predznak zemljotresa moZe se
koristiti za odredivanje vrste zemljotresa, odnosno da li je zemljotres
direktan ili indirektan.

Kod direktnih zemlotresa maksimum geomagnetske aktivnosti
1 vreme zemljotresa je isto. Prikaz 2.21. (Andreanof M6.4)

Kod indirektnih zemljotresa prvo se javlja geomagnetska
aktivnost a zatim zemljotres. Prikaz 2.22. (Indonezija M?7.7,
Kalifornija M6.7)
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Dijagram 2. 52.

Kod indukcionih zemljotresa jacina zemljotresa je u korelaciji
sa jacinom geomagnetske aktivnosti. U principu, ve¢a geomagnetska
aktivnost je predznak jaceg zemljotresa.
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One of the signs for the prediction of earthquakes is the kinetic
energy of free electrical load.
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Diagram 2. 53.

Chart speed solar wind particles indicates that there is a
correlation between the strength of the earthquake and the kinetic
energy of solar wind particles. In general, the greater the kinetic
energy of particles of the solar wind causes a stronger earthquake.

Earthquakes occur only after reduction of kinetic energy, or
reduce Magnetization.
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Jedan od predznaka za prognozu zemljotresa je kineticka
energija slobodnih elektri¢nih opterecenja.
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Diagram 2. 53.

Dijagram brzine cestica Suncevog vetra ukazuje da postoji
korelacija izmedu jaCine zemljotresa 1 kineticke energije Cestica
Suncevog vetra. U principu, veca kineticka energija Cestica Suncevog
vetra izaziva jaci zemljotres.

Zemljotresi se javljaju tek posle smanjenja kineticke energije,
odnosno razmagnecivanja.
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The most important sign of the earthquake was strong Current
Field that carries the interplanetary magnetic field frozen and strong
free electrical loads. However, there are two cases. When the radial
velocity Current Field is greater than 50 knot Current Field is not a
risk factor regardless of its energy balance.

A typical example is the Current Field over a large radial
velocity Europe 5th November 2010, was not a risk factor.
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Map 2.19.

In Map 2.16. strong Current Field is closed and is not a risk
factor. Due to the large radial velocity and the circulation Current
Field formed a powerful magnetic shield, and the free electrical loads
can not penetrate beyond the current field and to perform
magnetization inside the Earth.
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Najznacajni predznak zemljotresa je snazno strujno polje koje
nosi zamrznuto interplanetarno magnetno polje i snazna slobodna
elektricna optere¢enja. Medutim, postoje dva sluCaja. Kada je
radijalna brzina strujnog polja veca od 50 knota strujno polje nije
faktor rizika bez obzira na njegov energetski bilans.

Tipican primer je strujnog polja velike radijalne brzine iznad
Evrope 5. novembra 2010, godine koje nije faktor rizika.
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Karta 2.19.

Na Karti 2.16. snazno strujno polje je zatvoreno i nije faktor
rizika. Zbog zbog velike radijalne i cirkulacione brzine strujno polje
formira snazan magnetni oklop pa slobodna elektri¢na optere¢enja ne
mogu da prodru izvan strujnog polja i da izvrSe magnetizaciju
unutraS$njosti Zemlje.
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In the second case when the radial velocity is less than 50 knot
Current Field is a risk factor. In general, a strong Current Fields
always have a large kinetic and electrical energy. If the radial velocity
is not large then it is a sign that most of the energy lost during the
movement and this Current Field is a risk factor but could produce
only small earthquake forces.

The largest risk factor is the strong current field that rapidly
lost the radial speed due to collision with other current field, and
therefore had to deviate from the path. The two Current Fields can not
be merged because of the magnetic shell, or the same direction
circulation vector magnetic induction Current Field.

A typical example where a strong Current Field suddenly lost speed.
WY ‘ F ; :

| ‘s * I
: \ ' N . B 032
o d SSECAEY S gads

-5, 036
5 27199

. -stfost
- 4s ¢
. 9 27595 .

L} b -~

1 ks N o

1 . N
-§9?ﬂos

! ¥ aso0s B

. F e i

“.p AD030

'i‘F

1 1170307
\

Toa e
-4, 025 N
[ERHE

57 LEMD

-ssfosy
13 LTEM o

; ":e?':'.- " ”ch

RN Sl Locations where the radial velocity
12Z 31 Oct 2010 250 hPa decreases

. Map. 2.20.

At sudden reduction of the radial velocity, electric current
suddenly decreases causing a sudden reduction in the power of
magnetic shield and free electric loads penetrate freely in the free
atmosphere. All up to this moment, the current field was closed and
the accumulated free electric loads during the movement of the current
field through the atmosphere were not reducing the overall energy
balance of the current field. Therefore these current fields are the best
sign of the earthquake and the largest risk factor.
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U drugom sluc¢aju kada je radijalna brzina manja od 50 knota
strujno polje jeste faktor rizika. U principu, snazna strujna polja uvek
imaju veliku kineticku i elektri¢nu energiju. Ako radijalna brzina nije
velika onda je to znak da je veci deo elektri€ne energije u toku
kretanja izgubio i takvo strujno polje jeste faktor rizika ali moze da
stvori samo zemljotrese male snage.

Najve¢i faktor rizika je snazno strujno polje koje je naglo
izgubilo radijalnu brzinu usled sudara sa drugim strujnim polje, pa je
zbog toga moralo da skrene sa svog puta. Dva strujna polja se ne
mogu spajati zbog magnetnih oklopa, odnosno istog smera cirkulacije
vektora magnetske indukcije strujnih polja.

Tipican primer kada snaZno strujno polje naglo gubi brzinu.
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Pri naglom smanjenju radijalne brzine, naglo se smanjuje
elektricna struja koja izaziva naglo smanjenje snage magnetnog
oklopa i slobodma elektricna optereCenja prodiru u slobodnu
atmosferu. Sve to ovog trenutka strujno polje je bilo zatvoreno i
akumulirana slobodna elektricna opterec¢enja tokom kretanja strujnog
polja kroz atmosferu nisu smanjivali ukupni energetski bilans strujnog
polja. Zato su ova strujna polja najbolji predznak zemljotresa i najveci
faktor rizika.
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Free electrical loads can be a good basis for forecasting earthquakes.

Elektricna struja od 310 - 580keV  novembra 2010.

1.00E+02 .
Bonin

M6.8

Djibuti
Iran M5.5 (

1.00E+01

1.00E+00

1234567 8 9101112131415161718192021222324252627282930

Dijagram 2.54.

Earthquakes in the majority of cases occur from 2 to 5 days
from the arrival of free electrical load, or strong electrical current.
This means first and Magnetization occurs only after reduction of
electric current are reduced and the occurrence of earthquakes
Magnetization.

When the flow field away from the gap or fault, earthquake
will not occur regardless of the strength of electrical current.
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Slobodna elektricna optereenja mogu biti dobra osnova za
prognozu zemljotresa.

Elektricna struja od 310 - 580keV  novembra 2010.
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Dijagram 2. 54.

Zemljotresi se u vecini slucajeva javljaju od 2 do 5 dana od
dolaska slobodnih elektricnih opterecenja, odnosno jake elektri¢ne
struje. To zna¢i prvo se javlja magneéenje a tek posle smanjenja
elektricne struje dolazi do razmagnecivanja i pojave zemljotresa.

Ukoliko strujno polje nije iznad procepa ili raseda
zemljotres se nece javiti bez obzira na jacinu elektri¢ne struje.
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2.20. 1. Magnetic Discharge as a Gift of Nature

It is known that magnetic line of the interplanetary magnetic
field carries the electromagnetic energy from the Sun. If the Earth with
the atmosphere is considered as one system, then based on the
dielectric constant and magnetic permeability it can be concluded that
the electrical component of electromagnetic field is accumulated in the
atmosphere and the magnetic one in the Earth's interior. Each arrival
of electromagnetic energy increases the overall energy balance of the
system which causes a disorder of naturally accorded electromagnetic
compatibility of the Sun — Earth system. Since the arrival of
electromagnetic energy is a constant natural process, any increase in
the energy balance of Earth could be disastrous for the entire living
world. Earth, as a planet, has several natural defense processes that
allow it to keep the existing energy balance.

Electric discharges in the atmosphere are carried out by
creating clouds, rain and lightnings. Globally, clouds are the largest
consumers of accumulated electricity in the atmosphere. The most
energy accumulated in the atmosphere is consumed for their creation.
At the regional level, electricity is consumed for making rain and
electric lightning at the local level. It can be concluded that electrical
discharges at the local level spend the least electricity that is stored in
the Earth's atmosphere.

Magnetic discharges in the Earth are carried out by
earthquakes and volcanoes. Regardless of the destructiveness of
earthquakes and volcanoes, they are the precious gifts of nature that
allow the maintenance of accorded electromagnetic compatibility of
the Earth in the solar system. Out of all electromagnetic energy
consumers, earthquake has a special place. Process that allows the
creation of the earthquake shows all the grandness of nature.

Nature used the gaps and faults and built magnetic batteries. It
then created the telluric electric currents that carried out the reduction
of magnetization of gap or fault by passing through the magnetic
fields of the gap or fault. At strong magnetic energies that are
accumulated in the magnetic batteries, nature has created a magnetic
dipole, which is the main consumer of magnetic energy.

Man came to knowledge on magnetic dipole by theoretical-
mathematical approach
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2.20. 1. Magnetno praznjenje kao dar prirode

Poznato je da magnetna linija interplanetarnog magnetnog
polja nosi elektromagnetnu energiju sa Sunca Ako Zemlju sa
atmosferom posmatramo kao jedan sistem, onda se na osnovu
dielektri¢ne konstante i1 magnetske permeabilnosti moze zakljuciti, da
se elektricna komponenta elektromagnetnog polja akumulira u
atmosferi a magnetna u unutraSnjosti Zemlje. Svaki dolazak
elektromagnetne energije povecava ukupni energetski bilans sistema
Sto izaziva poremecaj prirodno usaglaSene elektromagnetne
kompatibilnosti sistema Sunce — Zemlja. Kako je dolazak
elektromagnetne energije stalan prirodni proces to svako povecanje
energetskog bilansa Zemlje moze biti pogubno za celokupan zivi svet.

Zemlja, kao planeta, da bi zadrZala postojeci energetski bilans
ima viSe prirodnih odbrambenih procesa koji joj to omogucavaju.

Elektricna praZznjenja u atmosferi vr§e se stvaranjem oblaka,
kiSe 1 munjama. Najveci potrosa¢ akumulirane elektri¢ne energije u
atmosferi, na globalnom nivou, su oblaci. Za njihovo stvaranje trosi se
najvise akumulirane elektri¢ne energije u atmosferi. Na regionalnom
nivou elektricna energija trosi se za stvaranje kiSe a na lokalnom su
elektricne munje. Na osnovu redosleda moze se zakljuciti da
elektri¢na praznjenja na lokalnom nivou troSe najmanje elektricne
energije koja je akumulirana u atmosferi Zemlje.

Magnetna praznjenja u unutrasnjosti Zemlje vrSe se
zemljotresima i1 vulkanima. Bez obzira na destruktivnost zemljotresa i
vulkana oni su blagorodni darovi prirode koji  omogucavaju
odrzavanje usaglasene elektromagnetne kompatibilnosti Zemlje u
Sunevom sistemu. Od svih potroSaca elektromagnetne energije
zemljotres zauzima posebno mesto. Proces koji omogucava stvaranje
zemljotresa pokazuje svu velicanstvenost prirode.

Priroda je iskoristila procepe i rasedi i izgradila magnetne
akumulatore. Zatim je stvorila telurske elektricne struje koje
prolaskom kroz magnetna polja procepa ili raseda vrSe
razmagnecivanje procepa ili raseda. Kod snaznih magnetnih energija
koje su akumulirane u magnetnim akumulatorima, priroda je stvorila
Magnetni dipol koji je osnovni potroSa¢ magnetne energije.

Saznanje da postoji Magnetni dipol Covek je doSao teorijskim
matematickim pristupom.
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Telluric current, going from north to south, perform a magnetic
discharging of accumulated magnetic energy and thus do not allow
increasing the level of natural electromagnetic compatibility agreed
the Earth's interior.
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Seismogram (Seismological Survey of Serbia)

In weak magnetic fields telluric electric current is stronger than
the magnetic field induction current faults or gaps, and the telluric
wave stronger than the induction wave.

Earthquake is the most perfect magnetic machine in nature.

Definition

An earthquake is a magnetic discharge energy in the Earth's
interior that is stored in the magnetic field faults or gaps.
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Telurske struje, idu¢i od severa prema jugu, vrSe magnetno
praznjenje akumuliranih magnetnih energija i na taj nacin ne
dozvoljavaju poveéanje nivoa prirodno usaglaSene elektromagnetne
kompatibilnosti unutrasnjosti Zemlje.

Tipican seismogram dalekog zemljotresa.
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Kod slabih magnetskih polja telurska elektricna struja jaca je
od indukcione struje magnetnog polja raseda ili procepa, pa je telurski
talas jaci od indukcionog talasa.

Zemljotres predstavlja najsavrSeniju magnetnu masSinu u
prirodi.

3

Definicija

Zemljotres je magnetno praZnjenje energije u
unutras$njosti Zemlje koja je akumulirana u magnetnim poljima
raseda ili procepa.
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2.21.1. History earthquakes in Japan and New Zealand

The first explosion on the Sun Class X2, in the 24th solar cycle
occurred on 15 February. New Zealand reported a earthquake M6.3
Christchurch, February 21, 2011 at 23:51:42 (UTC).

GOES-15  SXI. €S . Raw Ox1¢120200
o 12BIT

2011/02M1501:50:15 UTC ™

GOES-15 SXI  CS  Raw 0x1¢120200
12BIT

2011/03/08 17:06:15UTC ™

Fig. 2. 30.

In Japan, a series of earthquakes. Strongest earthquake has a
magnitude M9.0, (M8.9), Sendai Honshu, Japan, March 11, 2011 at
05:46:23 UTC.




Beogradska Skola meteorologije 291

2.21.1. Istorijski zemljotresi u Japanu i na Novom Zelandu

Prva eksplozija na Suncu klase X2, u 24. solarnom ciklusu
dogodila se 15. februara. Na Novom Zelandu nastao je zemljotres
M6.3 Christchurch, February 21, 2011 at 23:51:42 (UTC).

Ox1c120200
12BIT

1x1

2011/03/08 17:06:15 UTC  TM 0.500s

Slika 2.30.

U Japanu se javlja serija zemljotresa. Najjaci zemljotres ima
magnitudu M9.0, Sendai, Honshu, Japan, Mart 11. 2011 u 05:46:23
UTC.
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In inter-planetary space gave rise to a strong shock waves.
Current Fields, carried the heavy chemical elements.
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U interplanatarnom prostoru javili su se snazni udarni talasi.
Strujna polja nosila su teSke hemijske elemente.
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.
2 _I TTTT I TTTTTTTTT I TTTTTTTTT I TTTTTTTTT I TTTTTTTTT I TTTTTTTTT I IE
= Hou:rly averages, Plot created Mar 11 2011 =
C Prelimingry data — browse use only 7
- F _
o —
- E . =
= Zemljotres u Japanu 3
= = E
= Zemljotres 3
| . _
5 % i Christchurch, New Zealand -
w TH 3
b F .
B = B =
- p= |
B - ]
[31
""--\.\_\_\_\_ o — —
m
@ o E =
= = 3
= C h ) -
o e _ N
5o b T S [
— E =
‘?‘O | I | T I I I | T T I I I L1t I I | I | A | II
— =011 2011 2011 2011 2011 2011
20 30 40 =14 B0 i
UTC Dayv of Year
" ACE/EPAM 0.76—1.22 MeV FProton Flux
2 TTTTT | TTTTTTTTT | TTTTTTTTT | TTTTTTTTT | TTTTTTTTT | TTTTTTTTT | H
E Hourly averages. Plot created Mar 11 2011 =
- Frelitminary data — browse use only .
- [ Zemljotres u Japanu |
— E . 3
3 = Zemljotres \ =
‘;.;,Em - Christchurch, .
2 =2F New Zealand \ E
LoE -
[
—— — —
Lo 5 ]
[y —
rln — E =
o7 = =
¢ r ]
W SE E
a - -
g F .
— — —
;[a' =
& 2F E
‘T('D 11111 I | N T I I I | T I I I | N I I | | T | I | N T I II
— 2011 2011 2011 2011 2011 2011
20 20 40 G =14 i

UTC Day of Year
Diagram 2.55




294 Heliocentric Electromagnetic Seismology

Energy balance of magnetic lines of the interplanetary magnetic field
after the explosion Class X2

Energy of earthquake of New Zealand M6.3
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Energy balance of the shock wave is formed with a series of
explosion, showed that the largest energy solar wind in 24 Solar Cycle

Energy of earthquakes in JAPAN
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Diagrams 2.56.
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Energetski bilans magnetne linije interplanetarnog magnetnog posle
eksplozije Klase X2.

Energy of earthquake of New Zealand M6.3
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Energetski bilans udarnog talasa, koji je nastao serijom
ekplozija na Suncu, pokazao je da je to najveca energija Suncevog
vetra u 24. solarnom ciklusu.

Energy of earthquakes in JAPAN
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Dijagrami 2.56.
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After the explosion of a Class X2, Bz component of
interplanetary magnetic field had a positive component, the energy has
penetrated into the southern hemisphere.

Bz New Zealand M.6.3
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Series of explosions of 7 March had a negative Bz component
of interplanetary magnetic field and the energy penetrated the northern
hemisphere.
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Diagrams 2.57.
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Posle eksplozije Klase X2, Bz komponenta interplanetarnog
magnetnog polja imala je pozitivhu koponentu, pa je energija prodrla
na juznu hemisferu.

Bz New Zealand M.6.3
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Serija eksplozija od 7.marta imala je negativhu Bz
komponentu interplanetarnog magnetnog polja pa je energija prodrla
na severnu hemisferu.

Bz

M9.0.
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Dijagrami 2.57.
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After entering the atmosphere, solar wind particles form a
Current Field that covers the terrltory of New Zealand

yorming
I

Penetration of the northern hemisphere is formed Current Field which
covers a large part of the territory of J apan
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Posle ulaska u atmosferu Cestice Suncevog vetra formiraju
strujno polje koje pokriva terltorlju Novog Zelanda
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After one rotation of the Sun for 27 days, 7 April 2011 began
a second series of earthquakes in Japan.

An earthquake in Japan brought new insights into the
formation of the tsunami.
1. Tsunami wave is not in the form of a straight line but a circular
shape which indicates that it does not create a vertical scrolling on one
side faults;
2. Movement of water masses in the epicenter of a cyclonic or circular
and has similarities with the cloud system by Hurricanes;
3. Tsunami wave is created in the epicenter of raising the sea level due
to torsion earthquakes focus;
4. Movement of a tsunami wave is diffused and there is no dominant
direction;

Tsunami
wave

Tectonic
plate

Earthquake Focus

Magma

Fig.2.31.

Thus, the earthquake in Japan made new discoveries about the
origin and movement of the tsunami.
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Posle jedne rotacije Sunca od 27 dana, 7. aprila 2011. zapocela
je druga serija zemljotresa u Japanu.

Zemljotres u Japanu doneo nova saznanja o mehanizmu
nastanka cunamija.

1. Cunami talas nije u obliku prave lijie ve¢ ima kruzni oblik
Sto ukazuje da se ne stvara vertikalnim pomeranjem jedne strane
raseda;

2. Kretanje vodenih masa u epicentru je ciklonalno, odnosno
kruzno 1 ima velike sli¢nosti sa obla¢nim sistemom kod harikena;

3. Cunami talas se stvara u epicentru podizanjem morske
povrsine usled torzije hipocentra;

4. Kretanje cunami talasa je difuzno i nema dominantni
pravac;

Cunami
talas

Tektonske
ploce

N —

Hipocentar

Magma

Prikaz 2.31.
Zemljotres u Japanu doneo nova saznanja o nastanku 1 kretanju
cunamija.
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2.22.1. Movement of the magnetic poles, and weather

It is known that the energy in the atmosphere move along
geomagnetic field lines. This means any change in location of
magnetic pole in the northern hemisphere causes a change of
geographical coordinates of geomagnetic field lines. As the weather
fronts moving along the lines of the geomagnetic field by the regional
climate is changing. The geomagnetic coordinates since 2000. Europe
was moving toward the north and North America to the south. This
means you should expect temperatures rise in North America and the
decline in Europe. The total planetary temperature change would be
Zero.

Movement of magnetic pole in the northern hemisphere of the
1600th by 2010. year.

Location
Magnetic Pole
in 2010.
g
Canada
Map. 2.22.

Based on the measurements it was found out that there is a
trend of weakening of the geomagnetic field of the Earth.

Magnetic moment of the 1900th he was 8.32 102?Am* until in
2010. 7.75 10** Am*.was praised.
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2.22.1. Kretanje magnetnih polova i vremenske promene

Poznato je da se energije u atmosferi krecu duz linija
geomagnetskog polja. To znaci svaka promena lokacije magnetnog
pola na severnoj hemisferi izaziva promenu geografskih koordinata
linija geomagnetskog polja. Kako se meteoroloski frontovi krecu duz
linija geomagnetskog polja tako se regionalna klima menja. U
geomagnetskim kordinatama od 2000. godine Evropa se krece prema
severu a Severna Amerika prema jugu. To znaci da treba ocCekivati da
temperature rastu u Severnoj Americi a opadaju u Evropi. Ukupna

planetarna promena temperature bi ¢e jednaka nuli.

Kretanje magnetnog pola na severnoj hemisferi od 1600. do

2010. godine.

;
Lokacija Ngrth Pole | Sp zbergerx
‘{ magnetnog pola + /
u 2010..
- / s
1600 7
2000
Greenland
1700427 < PR
?lsu\o 1900‘/‘3 |
5
Canada &
4]
28
Karta 2. 22.
Na osnovu merenja doslo se do saznanja da postoji trend

slabljenja geomagnetskog polja Zemlje.

Magnetski moment 1900. godine bio je 8.32 10*?Am* dok je

2010. godine uznosio 7.75 10*Am”.
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2.22.2. Climate change

Due to ignorance the difference between weather and climate
change in recent years, there were various scenarios of global climate
change. In the 1970s it was claimed that Serbia would remain without
forests due to acid rain, eighties, that Serbia would turn to desert
because of the rain will not be rain, the nineties, there were the famous
ozone holes and global warming in recent years

For people of science, planetary climate change and global
warming are the policies that the science has nothing to do and the
identification of weather and climate change falls into the domain of
ignorance of basic laws of nature.

1.

Weather changes are rapid in nature represent a process
that occurs in a short time and are due to the effects of an
electromagnetic parameters;

Regional climate changes are slow and are a continuous
process in nature that occurs during thousands of years,
due to the changes more electromagnetic parameters;
Appeared to global climate change requires changes in all
the electromagnetic parameters of the Sun and inter-
planetary space. In other words, or that the sun changes or
to change the path of the Earth, or distance from the Sun.
Climate change is a consequence of natural forces and
intangible material harm to the environment does not affect
climate change;

Human influence on weather and climate change does not
exist. Materiality can not affect the intangible forces of
nature

There is a perception that change location geomagnetic pole
can be a good indicator of weather and regional climate change.
If we take into account the persistence of electromagnetic parameters
on the Sun and inter-planetary space, it can be concluded that in the
next few billion years there would be no global climate change.
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2.22.2. Klimatske promene

Zbog nepoznavanja razlike izmedu vremenskih i klimatskih
promena, poslednjih godina, javili su se razni scenariji o globalnim
klimatskim promenama. Sedamdesetih godina proslog veka tvrdili su
da ¢e Srbija ostati bez Suma usled kiselih kiSa, osamdestih, da ¢e se
Srbija pretvoriti u pustinju jer nece biti kisa, devedesetih, javile su se
cuvene ozonske rupe a poslednjih godina globalno zagrevanje.

Za ljude od nauke, planetarne klimatske promene i globalno
zagrevanje su politika koja sa naukom nema nikakve veze a
poistovec¢ivanje vremenskih i klimatskih promena spada u domen
neznanja osnovnih prirodnih zakona.

1. Vremenske promene su brze predstavljaju proces u
prirodi koji se dogada u kratkom vremenskom
intervalu 1 posledica su dejstva jednog
elektromagnetnog parametara ;

2. Regionalne klimatske promene su spore i
predstavljaju stalan proces u prirodi koji se dogada
u toku visSe hiljada godina, kao posledica promena
viSe elektromagnetnih parametara ;

3. Da bi se javile globalne klimatske promene potrebne
su promene svih elektromagnetnih parametara na
Suncu i interplanetarnom prostoru. Drugim re¢ima
ili da se Sunce promeni ili da Zemlje promeni
putanju, odnosno rastojanje od Sunca;

4. Klimatske promene su posledica dejstva prirodnih
nematerijalnih sila pa materijalno zagadenje okoline
ne uti¢e na klimatske promene;

5. Uticaj ¢oveka na vremenske 1 klimatske promene ne
postoji jer materijalnost ne moze da utie na
nematerijalne sile prirode.

Postoji miSljenje da promena lokacije geomagnetskog pola
moze biti dobar pokazatelj vremenskih i regionalnih klimatskih
promena. Ako se uzme u obzir postojanost svih elektromagnetnih
parametara na Suncu i interplanetarnom prostoru, moze zakljuciti da u
narednih nekoliko milijardi godina nece biti globalnih klimatskih
promena.
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Change the volume of the total geomagnetic field since 1930.
by 2010. at the location of Tromsg, Norway.
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Dijagram 2. 57.

Studies have shown that the planetary distribution of the
planetary geomagnetic field determines the distribution of all natural
phenomena on the planet.
In the last century, the movement of magnetic pole in the
Northern Hemisphere was about 10 kilometers per year, towards Asia.
However, the exchange rate, and in 2010. year reached 40 kilometers
per annum. It is expected that the 2050th The magnetic pole in the
northern hemisphere to reach the Asian and European magnetic lines
significantly change trajectory.
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Promena jacine totalnog geomagnetskog polja od 1930. do
2010. godine na lokaciji Tromse, Norway.
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Dijagram 2. 57.

Istrazivanja su  pokazala da planetarna  raspodela
geomagnetskog polja odreduje planetarnu raspodelu svih prirodnih
pojava na planeti.

U proSlom veku kretanje magnetnog pola na severnoj
hemisferi bilo je oko 10 kilometara na godiSnjem nivou, u pravcu
Azije. Medutim, kretanje se ubrzava i u 2010. godini dostiglo je 40
kilometara na godiSnjem nivou.

Ocekuje se da 2050. godine magnetni pol na severnoj
hemisferi stigne do Azije a evropske magnetne linije znatno promene
trajektorije.
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Diagram 2. 58.

Meteorological Observatory in Belgrade, a symbol of
science and culture of the Serbian nation allows scientific
study of weather phenomena.

From 1900 to 1930. Belgrade is moving in magnetic
coordinates to the north. Since 1930. 2000. was moved to the south.
Since 2000. The Belgrade is moving towards the north. In coming
years we expect our country is rapidly moving toward the north in
magnetic coordinates.

If the moving magnetic pole continue in this direction in the
coming decades we should expect strong winter in Europe.
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Relativnho kretanje Beogradske
Meteoroloske opservatorije u Beogradu u
_ magnetskim koordinatama
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Dijagram 2. 58.

Meteoroloska opservatorija u Beogradu, simbol
nauke i kulture srpskog naroda. Ona je simbol Beograda
i cele Srbije.

Od 1900. do 1930. godine Beograd se kretao u magnetskim
koordinatama prema severu.

Od 1930. do 2000. godine kretao se prema jugu. Od 2000.
godine Beograd se kre¢e prema severu. U narednim godinama treba
oc¢ekivati ubrzano kretanje nase zemlje prema severu u magnetskim
koordinatama.

Ukoliko se kretanje magnetnog pola nastavi u ovom pravcu, u
narednim decenijama treba ocekivati jake zime u Evropi.
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Jlox 3.
Anpun 2011. ronune
beorpan

TPOMBA KO UHBUJE — AHAJIN3A CIIYUAJA 06. JYHA
2008. TOIMHE
Muiaan Pagosanosuh

AOcTpakT: BpTioxkHa KpeTrama Ba3AylUIHUX Maca y BHIY TpombOe
(nujaBuIle) MpEACTaBIbA]y H3Y3€THO PETKY II0jaBy Ha TMPOCTOPY
Cpbuje. U mopen Tora mro ce paau 0 3HATHO CIA0H]eM ITUKIOHATHOM
KpeTamy Ba3AyIIHHX Maca HEro ITO Cy TO HIp. TOpHajaa, HUXOBA
pazopHa Moh Moke W3a3BaTH 3HAaTHE MaTepHjalHe IITeTe |
NpeACTaBbaTH 3Ha4yajaH (aKTOp pH3MKa 3a JbYACKE IKPTBE.
CaBpeMeHa Hay4YHa HCTpaXMBama OJUIMKYjy ce HemoryhHomthy
n3pajie Mpenru3HUX MPOrHOCTUYKUX MOJIejia Ha OCHOBY KOJUX OW OMJI0
Mmoryhe npeaBuaeTu kana u rae he ce mojaBuTH ¥ To He caMo TpoMoOe,
Beh m MHTEH3MBHUjE T0jaBe Kao IITO Cy TPOICKE JEIpecHje, oiyje,
xapukeHu u ci. majyhu y Buay aa ce mocienmux TOAMHA 110jaBUIIO
o0MJbe pasioBa KOjH Aajy J0Kasze o moBe3aHocTu mporeca Ha CyHIy U
aTMocdepckux nonpemehaja, y pagy cy NpeaodyeHH apryMEHTH KOjH
Ou MoIuIM yKa3WBaTH Ha OBAakBY cmpery. Ha ocHOBy aHanmse actpo-
¢U3NUKNX TapamMeTapa HCHUTHBAaHA je MOTEHIUjaiHa Kay3aJHOCT.
[Ipumenom Man-ButaujeBor U Tecta Ha JHEBHUM IMojalMa 3a
nepuon 2004-2007. roauHe TOKa3ajo ce Ja MOCTOjH 3HAayajHa Be3a
n3Melyy nojenuHux Bapujadiau Tj. moka3aresba CyHYeBE aKTUBHOCTH U
nopemehaja y atmocdepu. Y npusor 1o0HjeHUX pe3ysiTaTa roBope U
MpopavyHH 100MjeHN BUIIKOKCOHOBUM TECTOM.

Kibyune peun: tpom6a, Muhuja, actpo-huznike nmpeaucio3niimje
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YBoa

TpoMmOe win mujaBUIE Tj. MUHH TOpHaZa Cy BEOMa pETKe
[10jaBe Ha HALIMM IIPOCTOpPUMA. 3aXBaTajy pelaTUBHO MaJle TIOBPILUHE
1 Hajyemrhe cy OrpaHU4eHe Ha BPEMEHCKHU MEePUOJI 1O HEKOJIUKO CaTH.
[To3uBajyhu ce Ha PagocaBseBuh M., (1978), Anhenkosuh I'., (2009)
HCTHUYE JIa Ce TPBH ciiydaj TpoMOe y CpOuju, KOju je AeTaJbHO HAyYHO
omucat, necuo 10. jyna 1977. ronune xox Hoe Bapomm. dyuuh B.,
Tanacujesuh 3., (1993) najy neraspan npuka3 Tpomo6e koju aecuo 10.
jyna 1992. ronune y arapuma cena [layne u PajkoBuh xon Baseesa.
Ocranm ciydajeBu Cy Be3aHH 3a W3jaBe OYEBHJAIA W/WIA HABOAE Y
Meaujuma. [Ipema pacrofioKUBUM Ca3HambUMa, jeUHA JOCTyIHA
dororpaduja akTmBHe Tpombe Ha mpoctopy CpOuje, ogHOCH ce Ha
ciyuaj ox 06. jyna 2008. rogune (cnuka 1).

WzydaBajyhu oBy mpobnemaruky Ha mpoctopy Ilopryrama
Leitdao P., (2003) cmatpa na je BepoBaTHOha HUXOBOT OcMaTpama Ha
METEOPOJIOIIKAM ~CTaHHWIIaMa MaJyia, 3aTo INTO C€ O/BHjajy Ha
pelaTUBHO OTPaHWYEHOM MPOCTOPY W 1O MpaBUIy Ha 3HATHO]
YIaJbeHOCTH O OCMaTpadkux Mecra. Hemocratak —neTasbHe
napameTpu3aiyje 3a oBakBe ciydajeBe uctuue u Tyrrell J., (2007)
KOju je aHanm3upao ciydaj y Hpckoj ox 12. jaymapa 2004. rogune.
Mehytum, mnocebaH mnpoOneM MpeacTaBba HUXOBO H3HEHAIHO
M0jaBJbUBAE, KOj€ je 3a caja HeMoryhe mpeaBUAETH, MOTOTOBO 3a
cpenme W AyropodHe BpemeHcke mporHo3e. Love G. B., (2006)
KOHCTaTyje Ja HacTaHaK LHUKJIOIeHe3e U HUXOBUX TpajeKTopHja
3aBicH M o (eHoMmeHa kao mro je ENSO', koju jomr yBek Hucy
npenBunuBu. Markowski M. P., Richardson P. Y., (2009) rtakohe
cMaTpajy Jla TeHe3a TOpHajia ocTaje 6e3 aJIeKBaTHUX Ca3Hama.
[Tocnenwux roAavHA IOjaBWJIO C€ MHOLITBO paZoBa Yy KOjUMa ce
uCcruTyje TmoBe3aHocT m3Mmel)y mporeca Ha CyHIly W TOjeAHMHHUX
KIMMaTcKux enemeHata. [IpoyuaBajyhu onyje y Bpuranuju, Wheeler
D., (2001) ce ocnamao Ha TreHepajHE acleKTe MpoIeaype Kojy je
kopuctuo P. Corbyn. Tu acmexkTtu cy 0a3upaHu Ha Bapujangjama y
noHamawy CyHIa, HEroBOM MAarHeTHOM II0Jby, KOPOHapHUM
epynuujama u ¢paykryupajyhem kapaktepy CyHueBOr BeTpa.

Y El Nino-Southern Oscillation (En Humo jyxHa ocrunanja)
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Pesynrar je 6uo ma cy y mepuony on okroopa 1995. no cemrembpa
1997. ronune TauHO MporHo3upane 4 ox 5 jakux omyja. Ilera je umana

rpemky on 48 caru, ¢ THM IITO CE€ TakBa rpemika (mocMaTpaHo ca

acrieKTa MeTola KOju Cy Ce€ TeK pa3BUjalId) MOXE CMaTparu

MapruHAITHOM, JeTHOCTABHO jep je MporHo3a omia ypalheHa mecernuma
aHuje.

Canka 1. Tpom6a xox Unhuje 06. 06. 2008. rogune
(¢poto dejan ApceHoB)

(http://www.b92.net/info/galerija/zoom.php?nav_category=121&yyyy=2008&mm=
6&start=306&image id=76131)

Konmuko Ham je mo3naro, momenytu Corbyn cBoje Merone
HUTJIE HUje TyOJIMKOBAO, 3aTO IITO CE KOPHUCTE Y KOMEPIIMjaTHE CBPXE.
Troshichev O. A., Janzhura A., (2004), Troshichev O. A., et al, (2005)
Cy JOKa3ali JWPEKTHY TIOBE3aHOCT TEeMIIepaType Baszayxa ca
WHTEpBallUMa TpoMeHa, Tj. MaxoBuTocTH CyHueBor Berpa IIpema
OoBHUM ayTopuMa nopemehaj y ¢uykyaruju CyHYeBOT BeTpa JOBOAH 110
IpOMeHa y aTMOC(hEepCcKOM CTPYJHOM IOJbY, pe3ynTyjyhu nmpomeHnama
y obmavHOCTH Tpornochepe, aTMocphEepCKOM paTujallioOHOM OYIIeTy U
JTUHAMUIIH.
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Georgieva K., et al, (2007) momaze mo pe3ynrata Ja ce
ayronepuonudHa kopenamuja usMelly CyHUeBe akTHBHOCTH U
aTMocepcke LUpKyJanvje Memwa Yy y3actonHUM CyHYeBUM
CeKyJIapHUM IMKJIyCUMa M 3aBHUCH O]l acUMeTpuje ceBep-jyr. Kana je
akTMBHMja ceBepHa CyHueBa xemucdepa, pactyha akTUBHOCT TOBOAU
70 Omlajama JOMUHAIMje 30HAIHUX LUPKYJIANUOHUX (QOpMH Yy
atMocdepu 3eMibe U 00pHYTO. AyTOopu Takolhe oOpaznaxy y3podHO-
nocneauaae Be3e m3Mmel)y CyHUeBe elleKTpo-MarHeTHE pajujaluje,
CyHueBe KOpIyCKyJapHe paaujanuje, H30aLuBamba KOPOHAPHUX
MacCeHHX YeCTHIa, MarHeTHHX oOiaka m CyHYEeBOT BeTpa ca jenHe U
OIuITe IMpKYyJanuje atMocdepe ca apyre cTpaHe. 3akjbydyly Suparta
W., et al, (2008), Kniveton D. R., et al, (2008) cy Takohe y carnacjy ca
NPETXOHO CIOMEHYTHMM ayTopuMa. Ha OCHOBY pacrmoioXHBHX
nmapameTapa, TIpPUMEHOM  BHIIECTPyKE  JIMHEapHe  perpecuje
Munosanosuh b., PagoBanosuh M., (2009) cy TecTupanu noBe3aHOCT
CyH4ueBe aKTHBHOCTH M atMmocdepcke mupkyianuje. M3padyHate cy
BPEIHOCTH 32 R? ox 0,572-0,825.

Heynymrajyhu ce y auckycujy Aaid W Ha KOJU HauuH
€BEHTyaJIHO aHTPOIOIe€Ha JAeJaTHOCT MOXKe J0oBecTH A0 nopemehaja
WU CTBapama ILMKJIOHA, MOXe ce cnoMmeHytu Vermette S., (2007)
KOJU KaXke Jla IOK Opoj U Bpeme Ojyja TPOIKOT MOpeKja YWHU ce Aa
pacTe, OBaj TIOpPACT ce MPUIHUCYje MYITHICKAIHOM IUKIYCY, KOJU je
CYIIPOTaH TPEHAY IJI00aHOT 3arpeBama.

AHaIN3a CTATUCTHYKHUX MOAATAKA U pesyJTaTu

Nmajyhu y Buay u3JIOXKEHE  pe3ydaTaTe, MPUMEHOM
oaroBapajyhux CcTaTHUCTHUKMX TpoOLEAypa, HW3BpIIEHA je IpoBepa
eBeHTyaJlHe IoBe3aHocTH u3emhye mpomeca Ha CyHuy w
atMocdepckux mnopemehaja Ha ommrtem HuBoy (PagoBanoBuh M.,
MunoBanosuh b., 2009). ¥ Tom cMmucny cy ynoTpeOJbeHH THEBHU
nogai o CyHueBoj akTMBHOCTH y mnepuony 2004-2007. romuHa
(http://www.swpc.noaa.gov/ftpmenu/warehouse.html) wu  ngHEBHHM
Nojal O yparaHuMa Ha YHTaBO] IUIAHETH Yy HCTOM IEPUOIY
(http://cimss.ssec.wisc.edu/tropic2/tropic.php?&testie6=1).
I'papuukom mpoBepoM aucTpuOyuuja Bapujabmu  KojuMa  je
npencraBibeHa CyHueBa akTUBHOCT, YCTAHOBJBEHO j€ J1a HU KOJ je/lHe
O]l BbUX HE OCTOjJU HOPMaJTHA TUCTPHOYIIHja.
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Crora je 3a mpoBepy 3HAYajHOCTH Pa3IMKE Yy BPEIHOCTHMA
OBUX BapHjabnmu, y JaHmMa Kaaa moctoju onpehenu mopemehaj
atMocdepe (yparaH, TPONCKM LUKIOH, TPOIICKA OJyja) U y JaHHMA
Kaja nmopemehaj He moctoju, uckopuither Man-Butaujes U tect (von
Storch H., Zwiers F. W., 1999).

Tabeaa 1. Mann-Whitney U Tect

Rank | Rank 7 Valid

Sum — | Sum — p- o p- | N- Valid N—-

Group | Group u z level adjust level |Grou Group 2
1 2 ed pl

>1MeV 97404 93945. 7906 | 6.11 | 0.00 |6.1166 | 0.00

protons 6.0 0 7.0 16021 0000 | 74 0000 1289 172
>10MeV | 94381 | 12417 1092 | 0.29 | 0.76 |0.3023 | 0.76 1289 172
protons 6.0 5.0 |97.0 19485 4570 | 57 2380

>100MeV | 94865 | 11933 |1044 | 1.23 1 0.21 [1.2328 | 0.21 1289 172

protons 7.5 3.5 |555 (1035 8311 | 47 |7634

>0.6MeV | 96772 | 10027 8539 4.89 | 0.00 |4.8995 | 0.00 1289 172
elektrons 1.0 0.0 2.0 9032|0001 94 0001

>2MeV 96643 | 10155 8668 |4.65 |0.00 (4.6511 | 0.00 1289 172
elektrons 1.5 9.5 1.5 10920 |0003 | 97 |0003

[Tokazano ce ma xox Bapujadmm 1 MeV nporonu, 0.6 MeV enextponu
u 2 MeV enexkTpoHM TOCTOjU CTaTUCTHUYKM 3HAuYajHa pa3JuKa,
onHocHO na je CyH4yeBa aKTUBHOCT IPEACTaB/beHAa OBUM Bapujabiama
3HaYajHO BUILA y JaHMMa Kaja MocToju mopemehaj armocdepe, HETo
mTO je TO Ciy4yaj ca JaHMMa y KOJUMa OBaKBU Iopemehaju HUCY
3abenexxenu (Tad. 1).

VKOJIHMKO MPETIIOCTABUMO J1a BUCOKOEHEPTETCKE YECTHUIIE MOTY
OUTH TOBe3aHe ca HACTaHKOM TpoMOe win Omino Kor oOiHKa
IIKJIOHATHOT KpeTama Ba3AyIIHIX Maca, OHJIA je HEOMXOIHO UMATH Y
BUAY Ja TOCTOjU ojpeleHa BpeMeHCKa pasiuka u3emhy TpeHyTka
KaJa je JOIUIO A0 MPUTHIAka NPOTOHA /WM €IeKTPOHA M HACTaHKa
nopemehaja.
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3a Ty CBpXy je McKopHIIheH Tu3ajH CyNenoHHpPaHUX eroxa,
npu 4emy je ¢ 003MpOM Ha TO J]a C€ pajd O CTATUCTHYKU 3aBHCHUM
nojanyMMa (BpeMeHCKa cepuja), UcKopuiiheH BHIKOKCOHOB TecT.
Opmabpany HMBO 3HAYajHOCTH Ca KOJUM C€ 3aKJbydyje Ja IOCTOjH
CTaTHCTHYKM 3HauajHa pasnuka je p<0,1. [Tokasano ce na ce camo Kof
MPOTOHA jaBJbajy CTATHCTUYKH 3HAYajHE pa3liuke m3Mely MojequHuX
nana. Kaga ce mocmarpajy 100 MeV mpoToHu 3HayajHa pasiidka
noctoju camo u3Mel)y nana mpe Hactanka nmopemehaja u apyror nana
HaKkoH HacTaHka. Kox mpoTona y eneprerckom omcery on 10 MeV
3HaYajHa pa3lInKa MOCTOjU u3Mel)y npyror u MpBOr JaHa MMpe HacTaHKa
nopeMehaja, kKao U AaHa y KoMe je qouuio ao nmopemehaja atmocdepe
¥ naHa HakoH Tora. Kama ce mocmarpajy 1 MeV mportonu, 3Ha4dajHa
pasnuka moctoju u3Mel)y apyror aaHa mpe HactaHka mopemehaja y
aTMocdepu M HapeIHa TP JaHa (OJHOCHO JaHa Tpe HacTaHKa, JaHa
HACTaHKa M JlaHa HAKOH HacTaHKa nmopemehaja).

AHau3a acTpoPpU3HYKUX U METEOPOJIOIIKUX YCI0BA 32 BpemMe
TpomOe koa Unhuje

Uctpaxyjyhu xunoternuky mMoryhHoct Be3e msmely mpoieca
Ha CyHHIy W mporieca y atMocepH y BHIIE HaBpaTa Cy WUCTHIIAHU
apryMEHTH KOjH CyTepHIly Kay3aJHOCT Ha TEOPHjCKOM HHUBOY, KO U
Ha TI0jeIMHUM KOHKpeTHHM ciydajeBuma (Radovanovi¢ M., et al,
2003, Radovanovi¢ M., et al., 2005, Gomes J. F. P., Radovanovic M.,
2008, Radovanovi¢ M., Gomes J.F.P., 2009). Ha ocHOBYy noOujeHuX
pesyiraTa TPOUCTHYE JAa HEMOCPEIHO IIPpe HACTaHKa IMKIOHCKE
akTUBHOCTH, Ha CyHIy y reoe()eKTUBHO] MO3ULHUJU MOpa IOCTOjaTH
U3BOp KOPIYCKYyJapHE €HEepruje y BHAY KOPOHApHE pyle H/WiIH
SHEepreTcKor pernoHa. TakBa cuTyanyja je Ouia u y ciydajy Tpomoe
kon Uuhwuje (ck. 1).

EmuroBame eHepruje u3 reoeeKTuBHE MO3UIHje TpeacTaBba
nmocebaH TpoOJIeM Yy KOHTEKCTY paspaje MPOTHOCTHYKUX MoJena.
I'eomerpuja u30ujama mnojenuHux MiaseBa CyHuYeBOr BeTpa, O
cly4aja 10 Ciydaja, OUIMKYyje C€ pa3IMYuTOM JucIiep3Homihy, Tj.
pacurnameM YecTHLa y IMPOCTOPY, TaKO Ja M IOJA IPETIIOCTaBKOM
yjeqHadeHe JUHAMHKE, OJTHOCHO CMameHe MaXxOBUTOCTH, MOryhHOCTH
KBaHTUTATUBHOT carjiefaBama yHOca €Hepruje y armocdepy cCy
orpanmdyeHe. Meloni P., et al., (2005) Ttakohe wuctuye 3Haua]
HECTaTUYHOCTHU Te0e(PEeKTUBHE MO3HUIIH]E.
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Pazpalyjyhu Teopujcky ocHoBy ytunaja CyH4eBOT BeTpa Ha
KpeTame Ba3AymHUX Mmaca Stevancevi¢é M., et al, (2006) uctuay na
PUKOHEKLIMja TpeAcTaBba jelaH O] CYHITUHCKUX (hakTopa pasBoja
BPEMEHCKUX CTama. [lo] PUKOHEKIMjOM c€ TOJpa3yMeBa CIIajame
MHTEIJIaHETapHOT MAarHETHOT M0Jba M MarHeTHOT M0Jba 3eMJbE U TO Y
cHTyalnMjamMa Kajaa je pe3yaTyjyhum BeKTop UWHTepIUIaHeTapHOT
MarHeTHor mnoJba HeratuBaH (-Bz). AyTopu HcTHUy HEONXOJHOCT
JIeTaJbHE CTATUCTHYKE MapaMmeTpu3alije Koja Ou mpyKuiia OCHOBY 3a
JIOKa3MBamkbe M pa3Boj MojieNa, Ha OCHOBY Kora Ou Ouino Mmoryhe
MOTBPAUTH WK OCTIOPUTH TPETIIOCTABKY J1a Y TAaKBHM OKOJHOCTUMA
CyHueB BeTap XHIPOAMHAMUYKMM IPUTUCKOM 3axBaTa M Mokpehe
Ba3nymiHe Mace. [locpeman mokazatesb, Koju Takohe moTBphyje
eBeHTyaJlHy cripery npenactasiba 1 Kp unnekc. Elsner B. J., Kavlakov
P, S., (2001) xoncratyjy nma kanma je Kp manexc Behu, BepoBaTHOha
JaKHX XapukeHa je Beha.

reqgion om}

Ima ;‘M ntinllurn at C on June 5, 2008
Ck. 1. ITos10:xaj KOPOHAPHUX PyNa M €eHEPreTCKOr H3BOpa Ha
CyHny jenan nan npe nojase Topuaaa y Unhuju
(http://www.dxlc.com/solar/index.html)
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Schielicke L., Névir P., (2009) Takohe ucTudy moTeHIHjaTHY
MoryhHocT yrtumnaja cmnosba. Ilo wmuma, y cnydajy armocepcKux
Jenpecyja uMOanaHc je pernpe3eHToBaH mopemehajeM XumpocraTudek
paBHOTexe. [Ipema M3BOpy ca Kora je mpeysera CK. 2. MaKCHMalHa
Op3uHa mpoToHa je Omita oko 450 km/s, MoK je MakuCcMaiaHa T'yCTHHA
gectnia Gmaa 22 mpoToHa/cm’. BUTHO je HAIOMEHYTH 1a je TOKOM
1pe TOJHEBHUX CaTH JIONUIO 10 Harjor nmoBehama ryctuHe u Op3uHe
yectuna. [locmatpajyhu Ha Taj HaUWH, MOXKE C€ MPETIOCTAaBUTH 1A je
dororpaduja Tpombe kox Muhuje HaunbeHa y MOOAHEBHUM caTUMa.
[ToTpebHO je Takole HarlacuTH HEyjeTHAUYCHOCT WU MYJICHUPame U
Op3une u ryctune yectuna. Ctum y Besu Veretenenko S., Thejll P.,
(2004) xoHcTaTyjy Aa aHalM3e CHHONTHYKUX Kapara ToOKa3zyjy Jna

poyOJbrBame LUKJIOHA, KOpEJIMPAHUX ca CyHueBuM
BHCOKOCHEPreTCKMM YecTHIlaMa, MOTY C€ y3€TH y pa3MaTpame 3a
pereHeparujy LUKJIOHA. OcMoTpena WHTeH3UUKaIja

pereHeprucaHnX LUKIOHa y Onm3uHu [peHnmannma cyrepumre naa
BHCOKOEHEPIreTCKe YeCTHIIe KPEeHpajy YCJIOBE KOjU JOTPUHOCE OBUM
nporecuMa. Moye ce TpPeTHOCTaBUTH Ja ymnpaBo 300T Tora
MOHAIllakke TOpHaga y oApeheHuM JenoBHUMa CBeTa IO0Kasyje
pa3IMuUTe KapaKTEPHCTHKE MPH YeMy Y3pOK THX pa3liiKa joll YBEK
Huje no3Har (Giaiotti B. D. et al., 2007).

Uriversity of Maryland saoho/celias/mtof /P

Yaw (kn/s)

27 : : : : : : : : : : : E
o400 0BDO 1200 1600 2000  OOD0 0400 0500 1200 1600 ZO0O0 0000 0400
sdun un & un ¥
day 157 doy158 doy 159

Dote {2008)

Cxkuua 2. bp3une u ryctune nporona 05-07. 06. 2008. ronune
(http://umtof.umd.edu/pm/crn/CRN_2070.GIF)
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VY3umajyhu y 003up na ce Koa OBOI ciayyaja MOXKAAa pagd O
CJIy4ajHO] KOMHITMICHIIUJU pa3MaTpaHuX Mapamerapa, y tabemu 2. cy
NpUKa3aHH NOJAlM HEKOJIMKO JIaHa Mpe H MocIe TojaBe TpoMoe.

Tabesa 2. IIpoToK NPOTOHA H €JIEKTPOHA HEKOJIUKO JaHA Npe U
nocJjie nojape Tpomode xkox Unhuje
(http://www.swpc.noaa.gov/ftpdir/warehouse/2008/2008 DPD.txt)

Protons/cm2-day-sr

Electrons/cm2-day-sr

Date >1 MeV | > 10 >100 >0.6 >2 MeV
MeV MeV MeV
2008 06 | 2.1et06 | 1.7e+04 | 3.9e+03 | 1.8e+10 | 2.7e+07
04
2008 06 | 2.0e+06 | 1.8e+04 | 4.1e+03 | 1.7e+10 | 3.1e+07
05
2008 06 | 1.9e+06 | 1.8e+04 | 4.0e+03 | 8.6e+09 | 1.1e+07
06
2008 06 | 1.3e+06 | 1.7e+04 | 4.1e+03 | 2.3e+09 | 2.1e+06
07
2008 06 | 1.0e+06 | 1.7e+04 | 4.0e+03 | 1.3e+10 | 6.7e+06
08
2008 06 | 1.2e+06 | 1.8e+04 | 4.1e+03 | 2.4e+10 | 1.5e+07
09

Ha ocHOBy mpukaszaHux mojaTaka, MOXKE€ ce€ BHJETH Ja je caMO KOJ
npotoHa 10 MeV monwto 1o ,,6;1aror” pacta HEMOCPETHO Mpe TOjaBe
npoyuaBate Tpomoe. [Iporctude na ce kao MOTEHIMjaTHa Kay3aJTHOCT
MOXe Tpunucatd nosehamy Op3uHE, TYCTHHE W MOpAcTy MPOTOHA Y
eneprerckom omcery ox 10 MeV. Ilpema Tinsley, Yu (2004) ,.ne
MOCTOjJW TPEHYTHO MPECyaaH Pe3yJITaT KOju OU OAPEeIno KOJUKO je& OJ1
MoCMaTpaHUX JIeKaIHUX BapHjaldja HaAcTajo 300r yiacka dQurykca
YeCTHIa, KaJa Ce YINopenau ca YKyHIIHUM WIH CHEKTPaTHUM
npoMeHaMa 3padema. Mel)yTum, He MOCTOjU TakBa JABOCMHCICHOCT
mTO Cce THUYe Kopemaiuje atMochepcke TUHAMUKE ca MPOTOLHUMaA
YecTuIla Ha BPEMEHCKO] CKaJIM JlaH 3a JaHOM.”
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YKOJIMKO UMaMoO y BUY Jia CE Pa3BOj BPEMEHCKHX CTamba HaJl OWIIO
kojuM nierioM CpOuje HeMOKe TIOCMAaTPaTH OJIBOJEHO Of PETHOHAITHUX
atMoc(epcKkuX Tmpolieca Ha CK. 3 W 4. JaT je NpHKa3 KpeTama
Ba3IyIIHUX Maca IHPET OKPYKEHba.

Cxkuua 3. Cunonrnuka curyanuja 06. jyna 2008. ronnne Han
EBponom (http://meteonet.nl/aktueel/brackall.htm)

Y cpenwoj EBpomu, TokoM momHEBa, OHO je HM3paKeH
(bpoHTAIHU TIPOJOP KOjU j€ MPHUCTU3a0 ca ceBepa. Ha Taj HauuH je
TEOPHjCKM Moryhe JoBeCTH y Be3y pPHUKOHEKIH]Y U TPOIUPABE
Ba3AYIIHUX Maca u3 cyomnosapuux obnactu. Mcrounu neo ppoHTaiHe
nuHHje, y o0JacTu ceBepHOT JanapaHa, Mmokasyje TeHISHIN]Y pa3Boja
ka ucToKy. Ca TpeTXoIHE CKHUIIE C€ jaCHO MOXE YOUUTH II0JhE
penaTHBHO HUCKOT Ba3AylIHOT mnputucka Haa CpoOujom. Pacmopen
aKIIMOHUX IIEHTapa, Kao W MoJIoXkaj (POHTAIIHE JTUHU]E YKAZHBAIH CY
Ha 10CTOjambe MOTyhHOCTH pa3Boja HEBpeMeHa Ha HallleM IPOCTOpY.
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ITpema Stevancevi¢ M., et al, (2006) ca 1y0spuM IpogoOpoM Ka
Ty, JONa3u N0 clabibema KUHeTHYKe eHepruje CyHUeBOr BeTpa,
yclen Tpemwa ca rymhum ciaojeBiuMa Ba3ayxa. Y TaKBHM OKOJHOCTUMA
jaBJba ce c1abJbere MarHeTHOT OMOTa4ya OCHOBHOT MJIa3a U OJ/1Bajamba
MOjeIMHUX MepU(epHUX U cabUjUX CHOMOBA. YIIPAaBO Ta O/iBajama ce
JIOBOJIE Y Be3y ca reHe3oM Tpombe. MehyTuM, cemapTHO paciojaBame
TJIaBHOT MJla3a MpeJcTaB/ba MoHyheHo ofjalrmeme, Koje je Y OBOM
TPEHYTKY TEIIKO JOKa3aTh. 3a cajga ce MOXe KOHCTAaTOBAaTH Ja M y
ciydajy Tpombe kon Muhuje moctoju kayzamHocT u3Melyy mpolieca Ha
CyHIly U perMOHAIHOTI pa3B0ja BPEMCKHX CTamba.

I 8 11:00 U.T,C B i

Ck. 4. O0saaunn cucremu Hag Espomnom 06. 06. 2008. ronune

AXO TOKymaMoO KPUTHYKH Jia C€ OCBPHEMO Ha W3JI0KEHE
pe3ynrare, UAHU ce€ Ja Cy moHyheHa objamimerma, Makap y JOMEHY
XHIIOTE3€ KOja C€ pa3MaTpa, Y H3BECHO] NMPEIHOCTH Yy OJHOCY Ha
caBpeMeHe pesyntare. Jla ce mpoydaBama OBe BpCTe Haja3e Ha
TPaHUYHOM TIOJIpy4jy Hayke moTBphyjy u Lilenstan J., Bornel J.,
(2006).
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I[Ipema oBuM ayTtopuma (QeHOMEH KOju omoryhyje
BHCOKOCHEPIeTCKUM dYecTHiiama jaa yhy y marHetochepy jomr yBek
HHUje pasymybuB. OTBOpame Ha [HEBHO] CTpaHd, kaga CyHYEBO
MarHeTHO IOJb€ MEHA TpaBall je caMO MOJEJ, TeopHja Koja 0oJbe
CTOjH OJ JPYTHX Yy OJHOCY Ha yumeHuIe. Hamie 3Hame Be3aHo 3a
MIOPO3HOCT MarHeTHOT 3uja 3eMJbe, MIPH Cyaapy y 30HH PHUKOHEKITHje
Ha HONHOJ CTpaHHU je penaTUBHO ci1abo.

VY yBOAHOM ey paja je Ouiio peyu 0 MambKaBOCTHMA BE3aHUM
3a HEJOCTaTaK Mepema 3a KOHKPETHE CcilydajeBe TpoMOu. Y OBOM
npuMepy, kKoju ce necuo kox Muhuje, He camo n1a ce He pacroiaxe ca
KBaHTUTAaTUBHUM NOAanuMa, Beh OH HHje 3BaHMYHO HHU TMOTBpleH.
Panuje cmomenytn Anhenxosuh I'., (2009) ca pe3epBoM KOHCTaTyje
Ja ce MpUOIMKHO CBake Tpehe roguHe KOJA HAC MOKE MOJaBUTH OBaj
BUJ] BPTJIOKHOT KpeTama Ba3AylIHUX Maca. /lakiie, MHHH TOpHAIa KOJ
HAac HUCY TaKo YecTH (PaKTOPH pPHU3MKa M TOTEHIMjaJHa OMACHOCT 3a
MMOBHHY W JBYJCKE XPTBE, K0 IITO j€ TO CIy4a] Y HEKHUM APYTUM
nenoBuMa cBeta. MehyTuMm, TO He3Hauum Aa paa Ha HHHUXOBOM
pasyMeBamy Tpeba 3amocTtaBUTH W urHopucaTd. CaBpeMeH MpUcCTyn
KOJU C€ OJJHOCH Ha TOTEHIMjaTHO YTBphUBame Be3e u3eMmly mpoieca
Ha CyHIly W TpoMOHW, HOCH Yy ceOM eJeMEHTE KOjU 3axTeBajy
UCTPAXHMBAKE TPOJEKTHOT THIA Ca YKJbYYHBAKEM CTpy4maka W3
Pa3NUYNTHX HAYYHUX OOJIACTH.

3akipyuak

Moske ce KOHCTaroBaTh Ja Ccy TpoMOe peTka TIojaBa Ha
npocropy CpOuje u na xao u y Behunu apyrux ciaydajeBa y EBponu
MMajy pENlaTUBHO KpaTKO BpeMe Tpajama. 1pajeKTopuje HHUXOBHUX
KpeTama Ccy Tako)e 3HATHO Mame y OJHOCY Ha HIpP TOpHAasa.
HacympoT s1X0B0j MPOCTOPHO] U BPEMEHCKO] OTPAaHUYEHOCTH, IIITETE
KOje M3a3MBajy MOTy OWTH 3HAaTHE. Y HOBH]jOj HCTOPHUjU HHUje MO3HATO
7la Cy y HaIlloj JpKaBW MPOY3pPOKOBAIM JhyJICKe KpTBe. JJocturayha y
o0JIacTH HayyHUX pe3yjiTaTta Cy HIaK OTpaHWYeHa Yy TMOTJIeay
MPOTHOCTUYKHMX CHMYJIAIHja.

[Tonazehn o pesyidrara OOCAAALIBHX MCTPAXKHBAKHA Yy paay cy
UCTIHTaHe TIOTEHIMjATHE Y3POYHO-TIOCIeINYHE Be3e u3Mely mporeca
Ha CyHiy u nojaBe Tpom6e kox Unahuje 06. 06. 20087. ronune.
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[Tokazano ce ma Ha PErHOHAIHOM HHUBOY IIOCTOj€é OCHOBE 3a
noBeheme y Besy u3Melly HaBeleHUX Tpoleca. Y  IPHIOT
OIPaBIAHOCTH XEIUIIEHTPUYHE XHUIOTE€3€ O HACTAHKY IMKIOHATHHX
KpeTamka TOBOpE U JOOMjEHH CTATUCTHYKU pE3yJiTaTH ald Ha
ONIITHjeM HUBOY. MehyTum, Ha JOKaIHOM HHUBOYy, IpeMma
pacIIONIOKUBUM MEpemrnMa, Kao W TEOPHJCKHM Ca3HamHhMa, HUje
Moryhe J0Ka3aTu Ha KOjH HAUUH JOJIA31 J0 O/IBajarhba MambHUX CHOIIOBA
CyHueBor BeTpa o0j TJaBHOT Mia3a. llpema XeTHOUEHTPHUYHO]
XHIIOTE3W, OBAaKBO TyMauemhe NpeACTaBba Moryhe mNOTEHIUjaTHO
o0janmere pa3Boja TpomMOe, aju je 32 HaBeICH! MPUCTYIT HEOIXO/IHA
pa3paza Mojena Koju OM Morao cyrepucaTH Kaaa W rae Ou o
[IUKJIOHATHUX KPEeTama OBOT THITa MOTJIO TohH.
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FOREST FIRES IN EUROPE FROM
JULY 22™ TO 25™ 2009
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'Geographical Institute “Jovan Cvijic” SASA, 9/III Djure Jaksica
Street, 11000 Belgrade, Serbia

It is unknown how it comes to forest fires for 43% of the cases
according to the official data of FAO. Analysing the available data, a
hypothesis has been tested in the paper, according to which such
situations are brought into the connection with the burning of biomass
by charged particles coming from the Sun. It turned out that there was
also an analogy in this concrete case, i.e. the link of the temporal
sequence of the events between the processes on the Sun and fires in
Europe in the period from July 22™ to 25™ 2009. Nevertheless, the
hypothesis demands the additional laboratory researches.

Key words: forest fires, Sun, charged particles, Europe.
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INTRODUCTION

The origin of forest fires is most often attributed to direct or indirect
behaviour of man. However, the official data of FAO (2002) showed
that the cause is unknown for 43% of the cases. According to the
mentioned source, areas spread over by fire, e.g. comprised over 920
000 hectares in Europe in 2000 only. As the area of the Mediterranean
concerned, Goldammer, (2002) pointed out that the average annual
number of forest fires was close to 50 000. Large increase in the
number of forest fires could be noticed from the beginning of the
1970s in those countries where data were available since 1950s: Spain
(from 1 900 to 8 000), Italy (from 3 000 to 10 500), Greece (from 700
to 1 100), Morocco (from 150 to 200) and Turkey (from 600 to 1 400).
According to FAO (2002), the absolute values showed for the period
from 1999 to 2001 that the largest number of forest fires with known
cause was noted in Russia in 1999 (28 300) and Spain in 2000 (20
084), whereas fires with unknown cause were most numerous in
Portugal in 2001 (25 943) and Poland in 1999 (23 655).

Some scientists, without direct evidences, tried to bring this issue into
the connection with global warming. ‘Without direct evidences’
should be taken literally, because there is not any established
mechanism by which the making of the initial phase of the origin of
flame is proved from the aspect of climate (Radovanovic, Gomes,
2009). It is generally known, the minimum of 300 °C is necessary for
a spark to appear (Viegas, 1998). On the other side, the textbook
literature showed that even in deserts, the temperature of the ground
surface has never been measured over 90 °C. It is unnecessary to
discuss on the absolute maximum air temperatures as the potential
cause, because they are considerably far below the necessary
minimum. In continuation of searching for an explanation, some ideas
came up, bringing forest fires into the connection with lightning. This
kind of an approach also had some weaknesses, because their
appearance was most often in the coincidence with precipitations.
Besides, over 17 000 naturally ignited wildfires were noticed in
Arizona and New Mexico from April to October in the period from
1990 to 1998. Lightning strikes joined by these fires were calculated
to be less than 0.35% of all registered cloud-earth lightning strikes that
occurred within this period (Hall, 2007). Cases occurring on the
ground were specifically intriguing for scientific researches.
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Taking the existing knowledge into consideration, Gomes,
Radovanovic (2008) analysed 11 cases of wildfires that occurred in
Europe in the period from 2002 to 2005. The essence of their work
refers to the check of the heliocentric hypothesis on the origin of
forest fires for which the causes have not been established.
Disregarding the fact that it was statistically unsatisfying group of
samples about, the authors concluded that immediately before the
destructive power of fires occurred, there had been a coronal hole on
the Sun and/or energetic region in geo-effective position. The
emission of charged particles, characterised by high speeds,
temperature and density, represents a beginning step in the
explanation of the mentioned hypothesis. Analysing the astrophysical
parameters, the authors concluded that the penetration of charged
particles have been developing towards the earth in two basic ways.
The first one occurs in polar areas, under which it comes to the
reconnection of interplanetary magnetic front and geomagnetic field of
our planet. This process is known as reconnection and it occurs only if
the resultant vector of interplanetary magnetic front is negative. In the
second case, the solar wind penetrates towards the ground above the
parts of the Earth where geomagnetic field is the weakest. The process
takes place exclusively under the influence of the solar wind kinetic
energy and specifically in tropical areas.

The kinetic energy of the solar wind becomes weaker with deeper
penetration through the atmosphere, due to friction with much denser
layers of air, and by itself it comes to the weakening of the magnetic
shell of the main stream (Stevancevic et al, 2006). The separation of
protons and electrons appears by the dispersal of the primary stream,
and so the protons turn left and electrons right in relation to the radial
direction of the solar wind movement (Figure 1)
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Figure 1 Schematic representation of dispersion of protons and electrons
after the magnetic shell weakening of the main solar wind stream
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Based on the presented results, with the aim of checking the
heliocentric hypothesis, the analysis of astrophysical parameters was
done which preceded the fires in Europe from July 22 to 25™ 2009.

MATERIALS AND METHODS

Throughout the mentioned period, the public was being informed for
several times on the successive fires that spread over southern parts of
Europe. Not being able to come to the information whether the causes
were discovered in the mentioned cases, it was decided to check the
validity of the heliocentric hypothesis in this case, too.

Due to the impossibility of explaining the quantitative indexes of the
spatial distribution of the locations spread over by fire, the method of
the temporal analogy was applied. The first step in establishing the
potential causality referred to the existence of the coronary hole on the
Sun and/or energetic region in geo-effective position.

003

MU &

Figure 2 Position of coronary hole nhe Sun on July 20" 2009.
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On Figure 2, the CH374 coronary hole could clearly be seen two days
before the fire in the area of southern Europe.
(http://www.dxlc.com/solar/index.html).

The emission of energy from geo-effective position represents a
specific problem in the context of the explanation of the prognostic
models. Geometry of the ejection of some streams of the solar wind is
characterised, from case to case, by different dispersal, i.e. the particle
dispersal in the space, so that even under the assumption of
standardized dynamics, i.e. reduced pulsation, the possibilities of
quantitative explanation of distribution of energy through the
atmosphere are limited. Meloni P., et al., (2005) also emphasized the
significance of the positioning of geo-effective location on the sun.
The previous researches pointed that the arrival of protons, in the
conditions of the reduced cloudiness, could hypothetically be brought
into the connection with the origin of forest fires (Gomes et al, 2009).
Sudden rise in the speed of protons directed towards the Earth from
July 20" of this year can clearly be noticed in Figure 3.
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Figure 3 Speeds of protons exceeded 550 km/s on July 24™ 2009
(http://umtof.umd.edu/pm/crn/CRN)
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Satellite image (Figure 4) showed that the seizing of air masses
occurred in the conditions of the reconnection and their main moving
direction was from the northwest towards the southeast.
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Figure 4 Jet-streams over the northern Atlantic on July 21* 2009.

1

Taking the limiting scope of the paper into consideration, it is simply
impracticable to show chronologically all satellite images referring to
fires in Europe in the mentioned period. Therefore, only one image
will be presented (Figure 5) which refers to July 23™ 2008
(http://rapidfire.sci.gsfc.nasa.gov/realtime/single.php? A092041250).
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Figure 5 Satellite image of the part of Europe with locations spread
over by forest fires

Red spots in the satellite image are the areas of at least 1.1 km®, where
the temperature of the Earth is considered to be hot enough to point to
the presence of fires. The temperature is measured by AVHRR
(advanced very high resolution radiometer) sensors, set on NOAA
satellites.

If the theoretical supposition on the dispersal of protons and electrons
is correct (Figure 1), then electrons are expected to be responsible for
the situation in Figure 5. It turned out that it came to the continuation
of the movement of air masses from the southwest to the northeast of
middle Europe in the observed period and the weakening of the
magnetic shell, i.e. the wall of the main solar wind stream in that
process. Fires appeared from the right side of the basic radial moving
direction of the SW, and the parameterisation of the separation of
electrons and protons from the primary stream represented the most
sensitive part of the hypothesis. Observing the previous image more
carefully, one can see plumes of smoke above the fires in Corsica,
Sardinia and south-eastern Spain. Their extending direction is not
under the right angle in relation to the extending direction of
cloudiness over e.g. the Alps, but it should not be forgotten that it is
the moving of air masses at different heights about.
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Penetrating deeply downwards, the friction is stronger with denser air
layers, so it is logical to expect to come to certain turning in relation to
the right angle towards the main stream of the solar wind.

There were not fires left from the SW stream (north of the Alps),
which can be noticed in Figure 5. However, it seems that certain
quantity of protons succeeded to penetrate to the ground on July 25,
so that several locations were recorded in flame in the north of France,
towards the English Channel.
(http://rapidfire.sci.gsfc.nasa.gov/realtime/single.php? A092061240).
Analysing fires in Russia, Todorovic et al, (2007) suppose that low
spinning movements of air masses, caused by protons, have the
counter-clockwise moving direction. However, in processes in which
electrons dominate, the direction of the spinning movements should be
in opposite direction. The forthcoming researches, based on the
reports of e.g. fire corps or meteorological stations, could confirm or

reject the validity of the presented hypothesis.
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Figure 6 Flux of protons and electrons and Kp index from July 22™ to
25" 2009
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In Figure 6, weak flux of protons can be noticed despite the sudden
increase in speed (Figure 3). On the other hand, the flux of electrons is
considerably more expressed. The interactive connection between the
charged particles emission and Earth, from the previous figure, can
also be noticed by the sudden rise of Kp index. Palamara, Bryant
(2004) came to the similar results: “Therefore, we conclude that
geomagnetic activity plays an important role in recent climate change,
but that the mechanism behind this relationship needs further
clarification.”

RESULTS AND DISCUSSION

With all accomplishments of modern age, as well as measures that
have been overtaken (on global level), the conclusion is that the social
community, by the rule, has been caught by the phenomenon of fires.
In such circumstances, “the blame” is most often attributed to
intentional or unintentional ignition by man or by electric discharges
from the atmosphere. The condition we are now is in general
characterised by the impossibility of making the successful prognostic
models, and, by itself, prevention. Observed from the presented
perspective, e.g. Lynch et al, (2004) understood in which domain the
key issue lies, but obviously without clear enough vision in which way
to develop further measures of protection: “Our results therefore
support other recent studies demonstrating that warmer/drier climatic
conditions do not necessarily induce greater fire importance. ...These
results contradict the current understanding of modern fire—climate
relationships. It is also inconsistent with model predictions that a drier
and warmer climate, as a result of glasshouse warming, will lead to
increased fire activity in boreal systems.” Gorte (2000) was
categorical: “Research information on causative factors and on the
complex circumstances surrounding wildfire is limited. The value of
wildfires as case studies for building predictive models is confined,
because the a priori situation (e.g., fuel loads and distribution) and
burning conditions (e.g., wind and moisture levels, patterns, and
variations) are often unknown.”




336 Heliocentricna meteorologija

On the basis of researches, which were also presented in this study,
the conclusions could be the following:

1. Coronary holes and energetic regions in geo-effective position on
the Sun had preceded the forest fires in Europe up to several days
earlier in all cases for which the data were gathered. The emission of
strong electromagnetic and thermal corpuscular energy had preceded
fires from these sources at each concrete situation. The correlation
with fires was established in the similar way in Deliblatska pescara on
July 24™ 2007 (Gomes, et al, 2009).

2. Preliminary researches have pointed to the necessity of applying the
specific statistical methods. All previous attempts have resulted in
weak correlative connections, which is understandable. If stochastic
behaviour of charged particles is taken as the starting basis, then it is
evident that the same regions will not be endangered in all situations
on Earth. Besides, the distribution of protons and electrons towards
the lower layers of troposphere depends on the cloudiness, density of
particles, strength of the solar wind, but also the angle of its motion
through the atmosphere. The parameterisation of the solar wind
variables has been of extreme significance for the making of basis for
the future prognoses. A group of experts has been engaged in the
examination of neuron networks, from which it is expected the
presented hypothesis be mathematically examined.

3. Basic ways of the SW penetration through the magnetosphere are:
a) reconnection (in the area of geomagnetic poles) and b) direct
penetration of the solar wind under the dominant effect of the kinetic
energy (near geomagnetic anomalies).

4. Solar wind, directed towards the Earth, gets weaker with deeper and
deeper penetration towards the topographic surface. The modifications
of the main stream, which occur above the Atlantic anomaly and
above the magneto-spherical tropics, also represent the maximum
modern science has come to.

5. Cloudiness represents one of the most important factors which
determine whether the charged particles are going to be deposited to
the topographic surface.

6. Based on the preliminary results, there are indications that the
cosmic radiation (specifically in the period of reduced solar activity)
can also cause fires. “However, the physical mechanism of solar
activity effects on weather phenomena remains unclear.
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It is suggested that a significant part in the transfer of the solar
variability to the lower atmosphere may be played by charged particles
of solar and galactic origin, mainly protons, with energies from ~100
MeV to several GeV* (Veretenenko, Thejll, 2004).

7. The research of the conditions in which the dispersal of charged
particles over vegetation can cause the initial phase of ignition
demands the experimental testing. Due to the impossibility of the
precise prediction on which locations it might concretely happen, the
simulation of the similar conditions in laboratories seems to be the
first step.
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IIYMCKH OKAPHU Y EBPOIIH 22-25. JYJIA 2009. TOAUHE
MUJIAH PAJJOBAHOBUR'

'Teorpadckn uucTutyT ,,JoBan Lgujuh” CAHY, Bype Jakmmha 9/111,
11000 Beorpan, Cpouja

Iymcku mokapu IpeacTaBibajy BeTUKH mpodiem He camo y EBpor,
Beh y cBUM JeloBHMa cBeTa Tae mocrtoje OusbHe cactojuHe. [Ipema
3BannuHUM Tomaruma FAO, 3a 43% crydajeBa ce He3Ha Ha KOjH
HauWH je JOUUI0 /O OBAaKBUX €JEMEHTapHUX  HEINoroja.
Ananm3upajyhm  pacnojiokuBe TMOJaTKe, y paay je TecTUpaHa
XMIIOTE3a MO KOjOj Cy TaKBe CHUTYyallje MOBE3aHe ca MPOropeBameM
OWJbHE Mace OJ CTpaHe BHCOKOCHEPTeTCKHX YECTHIIa Koje Joja3e ca
Cynna. Iloka3ano ce Ja M y OBOM KOHKPETHOM CIy4ajy IOCTOjH
aHaJIOTHja, OJTHOCHO MOBE3aHOCT BPEMEHCKOT ciena jaorahaja uamely
nporeca Ha CyHIly ¥ I0jaBJbHUBama noxapa y EBponu y nepuogy of
22-25. jyma 2009. rogmHe. XumoTe3a WIIAK 3axTeBa JIOJaTHA
nabopaTopHjcka HUCTpaKMBama, Kao U paspaay Mojena Koju
oOpasnake MOHANIalke MPOTOHA M ENEKTPOHA Y JOHBHM JIEJIOBHUMA
Tporocdepe.
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Abstract Contemporary science is burdened with contradictory, i.e.
severely opposed attitudes relating to climate changes issue, i.e. global
warming. What is undisputable is that if climate changes are more
intensive, the changes relating to stand of plants are also more
intensive. Forest fires are one of the most drastic factors that influence
on changes of stand of plants on mountain terrains. Damages caused
by destroying forests in that way vary from case to case, but the
significant problem occurs in irretrievable losses in soil due to
additional erosion, as well as due to disturbances in underground
water circulation. In contrast to plain terrains, mountains are far more
sensitive to such disasters especially when we have in mind losses in
agricultural soil, as well as in wild animals. The fact that direct
connection between any of climate elements and the initial phase of
fire has not been established so far represents a special challenge to
science. New hypothesis is presented in this paper, which tries to link
the processes on the Sun, i.e. charged particles (protons) as potential
causes of those forest fires the causes of which are not established.

Key words: solar activity, forest fires, natural disasters
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Background

According to the official FAO data [2001, 2002] the number of forest
fires of unknown origin (1999-2001) is over 20 000 in some European
countries. For the period from 1950 to 1991, 40% of fires with
unknown cause were registered in Europe

(http://www .feudeforet.org/english/forets_europe.htm#haut).

Nikolov [2006] points out that Bulgaria had the highest percentage of
fires of unknown cause (67.9%) on the Balkans in the period from
1988 to 2004, while concerning the Balkan countries it was 37.9%.
Disregarding whether it is about fires on mountain terrains, foothill or
plains, the connection between the meteorological, i.e. climate
conditions and the initial phase of fire is unclear. Every attempt of
more complex research of this problem unavoidably leads to
contradictory results which have been noticed concerning climate
changes.

In the last few decades many scientific papers were published with
severely opposed attitudes on the climate changes. Girardin et al,
[2006] say: “Human-induced climate change could lead to an increase
in forest fire activity in Ontario, owing to the increased frequency and
severity of drought years, increased climatic variability and incidence
of extreme climatic events, and increased spring and fall temperatures.
Climate change therefore could cause longer fire seasons, with greater
fire activity and greater incidence of extreme fire activity years.” The
news seems to get worse as they note “Fire has also been recognized
as a significant source of greenhouse gas emissions into the
atmosphere. Most of this is in the form of carbon dioxide (CO,), but
quantities of carbon monoxide, methane, long-chain hydrocarbons,
and carbon particulate matter are also emitted.”

Contrary to the euphoria on global warming, which especially has
been supported in the media during the last years, there are more and
more papers pointing that it is rather about the regional climate
changes [Michaels 1998, Gray, 2000, Landscheidt, 2003, Komitov,
2005, Radovanovic et al, 2006, and many others].
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In that sense, the results that came out are commented as follows:
“Just when you were starting to believe that variations in the amount
of energy coming from the sun weren’t responsible for much of the
observed surface warming during the past 20 years, comes along a
Scafetta and West [2006], that concludes otherwise: ‘We estimate that
the sun contributed as much as 45-50% of the 1900-2000 global
warming, and 25-35% of the 1980-2000 global warming. These
results, while confirming that anthropogenic-added climate forcing
might have progressively played a dominant role in climate change
during the last century, also suggest that the solar impact on climate
change during the same period is significantly stronger than what
some theoretical models have predicted”.

(http://www.worldclimatereport.com/index.php/category/ climate-
forcings/)

Fig. 1 Large number of fires was spreading from Italy over the Balkans, Hungary, Romania,
Ukraine, Slovakia and Poland on March 26th 2003

(http://earthobservatory.nasa.gov/NaturalHazards/natural hazards v2.php3?img_id=8620)
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In situations when a number of localities appear, burning in several
states, the question of intentionally or unintentionally caused fires
simply cannot be taken into discussion. Due to the limited scope of the
paper only two figures will be presented, illustrating the non
justification of taking into consideration the anthropogenic affect on
the phenomenon of the initial phase of fire in similar situations.
Speaking about the figure 1, it is necessary to emphasize that two days
earlier many fires appeared on the southern banks of the Baltic Sea. It
has come out that at the end of March the destructive power of fires
was spreading from the north of the Central Europe towards the south
of the Balkans and even on the south of the Apennines [Radovanovic,
Gomes, 2009].

Fig. 2 Fires and smoke across the Balkan Peninsula Satellite: Aqua - Pixel size: 1km - Alternate
pixel size: 500m | 250m 2007/206 - 07/25 at 11:15 UTC.
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It is also necessary to mention that such images can be taken only
when fire is already in its developed phase. In other words, the
moment of the ignition certainly appears a little earlier. Nevertheless,
satellites cannot detect fires which seize smaller surfaces (less than
1km?). Csiszar et al, [2005] wrote about the limitations of using
satellites for the spatial detection of forest fires.

Fire seized locations throughout the Balkans can be seen from the
figure 2. Forests burned on the following mountains: Prokletije
(Serbia, Albania), Sara (Macedonia), Pindus Mts. (Greece), the
Carpathians (Romania), Stara planina (Serbia, Bulgaria), the Dinaric
Alps (Montenegro, Croatia), but also on the lower terrains of the
Mediterranean and the Black Sea coasts. The following quotation
gives the concise description of the events in Bulgaria: “Emergency
services were inundated with hundreds of calls from people suffering
from heat stroke, dehydration and headache. In Sofia alone 140 people
fainted in the streets on Saturday. At least eight deaths were directly
attributed to the extreme temperatures.

Most of the victims were elderly people suffering from chronic
diseases. Six people were killed in the fires that started on Saturday
and that continued well into the next week. There were an estimated
1,530 cases of fire in just four days (Friday 20 - Tuesday 24 July,
2007). That's three times the yearly average. Fires raged in almost
every corner of the country but the largest fire was near Stara Zagora
where 20 square miles (50 km?) of pine forest burned uncontrollably
for three days. Firefighters were unable to put out the fire by
conventional means. Strong winds and the extremely dry air quickly
sparked new fires and by Sunday the situation was out of control. The
government turned for help to Russia and Be-200 amphibious water
bomber flew in on Saturday to help fight the blaze near Stara Zagora.
On Monday, more fires broke out but the one near Stara Zagora was
contained.

The fire caused extensive damage to the forest and wild life. Estimates
vary but this fire alone caused at least two million euros worth of
damage. Temperatures in excess of 45 °C had never previously been
recorded in Bulgaria. The country generally has a temperate climate.
Although temperatures reach around 40 °C every summer this usually
lasts for just a few days whereas this heat wave lasted for more than a
week.
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Meteorologists from the national Institute of Meteorology and
Hydrology announced 2007 to be the hottest year on record. However,
they were careful to say that no clear link between global warming and
the 2007  Bulgarian  heatwave could be  established”
(http://en.wikipedia.org/wiki/2007 Bulgarian_heat wave).

When it is about the eventual link of the climate elements and fires it
is necessary to emphasize clearly that such connection has never been
proved concretely. Namely, the minimum of 300 °C is necessary for
the flame to appear [Viegas, 1998]. As it is well known, the
temperature of the ground surface has never been measured even
closer, not to mention the air temperature. In the meantime an idea
appears that lightning can represent frequent potential cause of forest
fires. Somehow there is a conviction that it is easily paid no attention
to the fact that, almost by the rule, rainfalls appear with lightning that
should control fire spreading. It was established that: “From 1990 to
1998, over 17 000 naturally ignited wildfires were observed in
Arizona and New Mexico on US federal land during the fire season of
April through October. Lightning strikes associated with these fires
accounted for less than 0.35% of all recorded cloud-to-ground
lightning strikes that occurred during the fire season during that time”
[Hall, 2007].

Heliocentric Hypothesis on Forest Fires

As far as it is known, Stevancevic [2004, 2006] for the first time gives
the hypothesis on the possible connection between charged particles
and forest fires. The author offers in his papers the explanation of the
mechanism of the Solar wind (SW) penetration through the
magnetosphere and atmosphere of the Earth, concluding that in certain
conditions, first of all reduced humidity and cloudiness, protons can
reach the topographic surface. In the contact with plant mass, the
conditions are made for the initial phase of the fire to occur. Gomes,
Radovanovic [2008], Radovanovic, Gomes [2009] have decided to
confirm the justification of the presented hypothesis in ten, i.e. eleven
cases.
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Above the fact that it was a test research about, it came out that a few
days before the forest fires occurred, the coronary holes and/or
energetic regions had been in geo effective position on the Sun in all
examined cases. Strong corpuscular energy was emitted out of them
towards the Earth, the speeds of which in some cases exceeded
800km/s, the particle temperature was over 1 000 000°C, while the
particle density ranged even over 50p/cm’.

Having in mind that it is about statistically insufficient number of
samples (due to problems on data gathering), Todorovic et al, [2007],
Radovanovic et al, [2007], have also confirmed the justification of
such approach through some separate examples. Regional-
geographically observed, it can be said that where there are vegetation
on our planet there are fires, too. Above the reconnection
[Radovanovic et al, 2003, Stevancevic et al, 2006], especially
intriguing explanation was offered on the SW penetration mechanism
through the atmosphere in tropical areas over geomagnetic anomaly,
1.e. over the areas where the Earth’s magnetic field is the weakest. At
the same time when fires occurred in the Balkans, numerous locations
were also burning in Canada [Radovanovic et al, 2009]. The SW
stream which is directed towards the tropics due to kinetic energy
affect, in dependence on the existing situation in the atmosphere and
angle under which it comes, moves towards certain parts of our planet,
also including mountain regions. According to Stevancevic [2006], in
each concrete situation under the penetration deeply through the
atmosphere, the SW stream disperses into several smaller sheaves due
to increase of geomagnetic induction B and decrease of radius of the
SW particle circulation in accordance with the relation: =mV/qB. The
radius of the SW motion is proportional to mass m and speed V, while
it is inversely proportional to the electric load of particles q and the
value of the magnetic induction B. Approximately 80% of total burned
biomass relates to tropical countries.
(http://earthobservatory.nasa.gov/Study/Fire/).

The abundance of plant mass certainly influenced on the previously
mentioned extremely high value in this region. However, rarely
inhabited terrains, as well as the presence of extremely high values of
humidity in the air should not be disregarded.
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In dependence on the angle (as well as on other physical-chemical
characteristics) under which the SW stream penetrates towards the
surface over the tropics, it will depend which areas are going to be
under its effect. From the previously mentioned case, there has also
been the time coincidence of air mass moving from the southwest
towards the Balkans.

It is very important to emphasize that before the destructive power of
fires occurred in the southeastern Europe, it had come to a series of
fires in the northwestern Africa, as well as on many locations of the
European Mediterranean [Gomes et al, 2009].

S R N T

Fig. Wind Shear 150-300 mb layer mean minus 700-925 mb layer mean
(http://cimss.ssec.wisc.edu/tropic/real-time/europe/winds/wm7shr.html).

Figure 3 shows mean wind speeds, approximately from the upper
border of the troposphere to some mountain peaks. Yellow lines mark
wind speeds, so that by following their location we can make some
conclusions on dominant directions of air mass moving. The upper
part of the 3 relates to July 21st, while the lower one to July 22nd
2007.
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The same day when satellite measured the sudden rise, i.e. IMF
approaching towards Earth, the isoclines of the increased mean wind
speed (70 knt) were recorded in the area of the Mediterranean.
According to heliocentric hypothesis, it came to the penetration over
the Atlantic geomagnetic anomaly, so that a part of stream was
directed towards Europe.

Gomes, Radovanovic (2008) for the first time, in the case of Portugal,
explained the idea according to which due to SW penetration over the
Atlantic anomaly it comes to air mass seizing. The research of the
links between processes on the Sun and physical-geographic processes
on Earth, on the basis of available literature, seems that it more and
more points to synchronized phenomenon of the SW particles and
geomagnetic anomalies. “Therefore, we conclude that geomagnetic
activity plays an important role in recent climate change, but that the
mechanism behind this relationship needs further clarification”
[Palamara, Bryant 2004].

Table 1. Number of protons of certain energies during and after fires in Canada and the
Mediterranean (http://umtof.umd.edu/pm/crn/)

2
(protons/cm -day-sr)

>100
Date >] MeV >10 MeVMeV
2007 07 21 3.5¢+05 1.7e+04 3.7¢+03
2007 07 22 4.3e+05 1.7e+04 3.8e+03
2007 07 23 4.7e+05 1.7e+04 3.8e+03
2007 07 24 6.4e+05 1.7e+04 3.8e+03
2007 07 25 7.6e+05 1.7e+04 4.1e+03
2007 07 26 1.6e+06 1.8e+04 4.0e+03
2007 07 27 4.3e+05 1.7e+04 3.9e+03
2007 07 28 5.6e+05 1.8e+04 3.9¢+03
2007 07 29 7.1e+05 1.7e+04 3.8e+03
2007 07 30 8.7e+05 1.6e+04 3.6e+03

On the basis of the data from the previous table, it can be seen that the
number of protons in range of over 100 MeV practically did not
decrease in the period from July 21 to 25™ 2007. Until July 29™ 2007
the number of protons of mentioned range was decreasing but only on
July 30" 2007 it was below the level in relation to July 21% 2007.
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On the basis of the available literature, it seems that the cosmic
radiation has also its pulsations, i.e. it is not constant. It has been
noticed that when the Sun is more active the electromagnetic waves
coming out of the solar system penetrate harder towards the Earth and
vice versa.

However, in some cases, except the strengthened activity of the Sun,
the striking fronts of the cosmic particles come still towards us at
certain moments. “Cosmic rays are different - and worse. Cosmic rays
are super-charged subatomic particles coming mainly from outside our
solar system. Sources include exploding stars, black holes and other
characters that dwarf the sun in violence. Unlike solar protons, which
are relatively easy to stop with materials such as aluminum or plastic,
cosmic rays cannot be completely stopped by any known shielding
technology”
(http://science.nasa.gov/headlines/y2005/07oct_afraid.htm).

Conclusion

The hypothesis by which the charged particles from the Sun and forest
fires (for which there are not determined causes) are taken into the
connection needs the experimental confirmation that would
approximately simulate the contact between the plant mass and
protons in laboratory conditions. It is also necessary to confirm the
eventual causality on far larger number of cases. That means, more
concretely, that there are certain possibilities of prognostic modeling
under the existing notions. Therefore, at this moment it seems far
simpler to prognosticate when forest fires are going to happen, but
considerably greater problem is to define where they are going to
appear concretely. ““...I think that these problems can only be solved
by a joint interdisciplinary effort of open-minded scientists”
[Landschieidt, 2000].
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Apstrakt:

U ovom radu istrazivana je veza Sunceve aktivnosti i vremena na
Zemlji. Istrazivanje se bazira na pretpostavci da svaki izbacaj
energije (magnetno polje, joni, elektroni) sa Sunca u vidu
Suncevog vetra ima direktne efekte na vreme na Zemlji. Analizira
se uticaj koronalnih rupa i aktivnih regiona na advekciju hladnog
vazduha na podru¢ju Beograda (prolazak hladnog fronta,
padavine, pad temperature na veéim visinama). Cilj analize je
utvrdivanje zakonitosti koja omogucava izradu metoda za
dugoro¢no prognoziranje vremena.

Abstract

This paper explores the relationship of solar activity and weather
on the Earth. The research is based on the assumption that every
blast of energy (magnetic field, ions, electrons) from the Sun in the
form of solar wind has direct effects on the weather on the Earth.
The influence of coronal holes and active regions on advection
cold air in the Belgrade area (the passage of cold fronts,
precipitation, temperature drop at higher altitudes) is analyzed.
The goal of analysis is to determine the lawfulness of allowing
development of methods for long-term forecasting.
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2. Uvod

Na kraju 11-godiSnjeg Suncevog ciklusa (tzv. mirno Sunce) na
Suncu nema znacajnih aktivnih regiona (vulkana) sa jakim magnetnim
strukturama 1 velikim povrSinama. U tom periodu dominatne su
koronalne rupe i lakSe je sagledati uticaj njihovih otvorenih magnetnih
polja i Suncevog vetra na vreme na Zemlji. Slab permanentni Suncev
vetar je pojacan nailaskom koronalne rupe ili aktivnog regiona u
geoefektivnu poziciju, a efekti na Zemlji se ispoljavaju za 2 do 3 dana
(Lilensten and Bornarel, 2006). U prvoj polovini 2007. godine uocena
je relativno dobra zakonitost pojavljivanja koronalnih rupa (CH-
coronal hole) u jednakim intervalima koji odgovaraju 27-dnevnom
periodu rotacije Sunca oko sopstvene ose. Ta okolnost je omogucila
da se za vreme nalazenja koronalnih rupa u geoefektivnoj poziciji uoci
njihovo dejstvo na procese u atmosferi 1 utvrdi veza s prodorima
hladnog vazduha u Beogradu (Todorovi¢ and Vujovié¢, 2007). Elsner i
Kovlakov su potvrdili statisti¢ki znacajnu vezu izmedu pocetne
baroklinosti kod ciklona (harikena) i 11-dnevne prosecne vrednosti Kp
indeksa (Elsner and Kavlakov, 2001).

3. Podaci i metodologija

Ideja je da se nade korelacija izmedu izbacaja energije sa
Sunca iz koronalnih rupa i aktivnih regiona u geoefektivnoj poziciji
(Suncev vetar) i prolaska hladnih frontova preko Beograda. U tu svrhu
uzeti su podaci o Sunfevom vetru registrovani satelitom ACE i
analizirano je koliko vremena prode do prolaska hladnog fronta preko
Beograda. Podaci o koronalnim rupama, aktivnim regionima,
Suncevom vetru i planetarnom A indeksu preuzeti su sa internet sajta
http://www.solen.info/solar. Za analizu meteoroloskih  pojava
koris¢eni su podaci o maksimalnoj dnevnoj temperaturi i padavinama
iz arhive Meteoroloske opservatorije Beograd (¢ =44°48'N,
A=20°28'E, h=132 m), kao i sondazni podaci o temperaturama na
visinama 850 1 500 mb i visini tropopauze sa stanice Beograd-
Kosutnjak (¢ =44°76'N, A=20°41"E, h=203 m). Analiza prolazaka
atmosferskih frontova je deo arhive autora. Svi podaci se odnose na
period od novembra 2010. do marta 2011. godine.
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U ovom radu analizirana je pojava SunCevog vetra iz
koronalnih rupa i aktivnih regiona u periodu od novembra 2010. do
marta 2011. To je kraj tre¢e godine 24. sunCevog ciklusa kada je
Sunce postalo aktivnije i kada je zbog sve jacih erupcija u nejednakim
intervalima vremena teze uociti vezu sa dogadinjima u nizim
slojevima atmosfere Zemlje 1 eventualno utvrditi zakonitost
pojavljivanja. Kao osnova za analizu posluzila je relativno dobra
zakonitost ponovljivosti koronalnih rupa (priblizno 27 dana rotacije
Sunce oko svoje ose) 1 Suncevog vetra 1 duzina vremenskog perioda
od priblizno 10 dana posle kojeg se javlja prodor hladnog vazduha u
Beogradu utvrdena ranijom analizom (Todorovi¢ and Vujovi¢, 2007;
BSM, sveska 1, str. 199-209). Ostali prodori su povezani sa pojavom
Suncevog vetra iz aktivnih regiona. Po istom principu utvrdivana je
veza planetarnog A indeksa sa hladnim prodorima.

3. Analiza i rezultati

Za svaku pojavu utvrden je datum kada je registrovana. Kao
datum prolaska hladnog fronta uzet je onaj posle kojeg je sledio
znaCajan pad temperature. Inace, u nekim sluCajevima bilo je
prolazaka slabo izrazenih hladnih frontova na nekoliko dana pre i
posle dominatnog hladnog fronta. U slucaju prodora od 20. februara
2011. linija hladnog fronta, strogo posmatraju¢i, nije ni prosla
Beograd, ali je zbog izrazene ciklonske cirkulacije sa centrom u
Sredozemlju postojao efekat uvlacenja hladnog vazduha i registrovana
je advekcija znatno hladnijeg vazduha kao da je prosao hladni front.
Pored hladnog fronta utvrdeni su i datumi pojave maksimalne (pre
prolaska fronta) i najnize maksimalne (posle prolaska hladnog fronta)
temperature, analogne maksimalne 1 minimalne temperature na
visinama od 500 mb i1 850 mb, maksimalne i minimalne visine
tropopauze 1 datumi sa maksimalnom koli¢inom padavina. Za Suncev
vetar dat je 1 podatak o maksimalnoj brzini. Data je maksimalna
vrednost planetarnog A indeksa i datum kada je ona izmerena. Zatim
je izraCunat interval vremena izmedu dva pojavljivanja jednog
odredenog parametra. U analiziranom periodu koronalne rupe i aktivni
regioni nisu imali vremenski pravilnu ponovljivost u sklopu rotacije
na Suncu i pojavljivanja u geoefektivnoj poziciji. Ipak, interval
vremena izmedu pojavljivanja jednog odredenog Suncevog ili
meteoroloskog parametra ukazuje na njegovu ponovljivost koja ima
pribliznu vrednost jedne rotacije Sunca oko sopstvene ose.




356 Heliocentricna meteorologija

Na kraju je izracunat i interval vremena izmedu datuma
registracije Suncevog vetra 1 A indeksa i datuma prolaska hladnog
fronta, dana sa najvecom koli¢inom padavina, datuma sa najnizom
maksimalnom dnevnom temperaturom 1 datuma sa najniZom
temperaturom na visini od 500 mb. Rezultati su dati u preglednim
tabelama od 1 do 8.

Intervali vremena izmedu dva pojavljivanja odredenog
parametra se vrlo dobro slazu sa bazicnom ponovljivo§¢u Suncevog
vetra i A indeksa (u srednjem 27,5 dana za SW i 27,2 dana za A
indeks, Tabela 1) i u srednjem iznose 29 dana za HF; 28,5 dana za
Tmax 500; 29,2 dana za Tmin 500; 28,7 dana za Tmax 850 1 30,2 za
Tmin 850 (Tabela 2). Odstupanje od nekoliko dana vidljivije je kod
poslednjeg slucaja (broj 5, CH438, Tabela 1). Razlog je kasniji
nailazak hladnog fronta i hladnog vazduha na ve¢im visinama zbog
sporijeg premestanja ciklona iz zapadnog Sredozemlja ka Balkanu. U
stvari, svaka sinopti¢ka situacija, dubina ciklona, brzina i putanja
njegovog premestanja sa prate¢im frontalnim sistemima odreduju kada
¢e do¢i do prodora hladnog vazduha. I ne samo to, i mnogi drugi
helioparametri, koji ovde nisu uzeti u obzir, imaju vaznu ulogu, a to su
pre svega temperatura, duzina trajanja protoka cCestica, energetska
struktura Cestica 1 hemijski sastav Suncevog vetra, osobine prateeg
interplanetarnog magnetnog polja, a takode i pocetna meteoroloska
sinopticka situacija (koja zavisi od godiSnjeg doba: topla i hladna
polovina godine) pri kojoj dolazi do ulaska Suncevog vetra u
stratosferu 1 troposferu. Zbog slozenosti procesa tesko je odrediti
znacajnost svakog parametra jer se medusobno preplicu i uslovljavaju.

Srednja vrednost broja dana izmedu dva pojavljivanja:
maksimalne temperature (pre prolaska fronta, Tmax) je 28 dana;
najnize maksimalne temperature na 2 m (posle prolaska hladnog
fronta, Tmax(min)) je 28,5 dana; maksimalne visine tropopauze (Htp
max) je 28 dana; minimalne visine tropopauze (Htp max) je 28,3 dana
1 maksimalne koli¢ine padavina (RRmax) je 29,5 dana (Tabela 3). U
meduredovima je dat broj dana izmedu njihovog ponovnog
registrovanja (interval ponovljivosti).

Tabela 4 daje broj dana izmedu datuma registrovanih pojava
razli¢itih parametara. Od datuma registrovanog SW do prolaska
hladnog fronta (HF) preko Beograda prode u proseku 12,2 dana.
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Isti broj dana je izmedu izmerenog planetarnog A-indeksa i
prolaska HF. Od SW do pojave maksimalnih padavina (RRmax) u
Beogradu prode u proseku 17,7 dana; od SW do pojave Tmax(min)
14,2 dana; od SW do registrovane Tmax(min) 16,2 dana i od SW do
Tmin500 14,8 dana.

Ako bismo izuzeli peti slucaj sa CH438, posle registrovanja
podataka o Suncevom vetru zakonitost pojavljivanja meteoroloSkih
fenomena, pre svega prolaska hladnog fronta i dana sa maksimumom
padavina, bila bi upecatljivija.

Sli¢na analiza je uradena i za osmotrene aktivne regione u tom
periodu (Tabele 5, 6, 7 1 8). U tabeli 8 je prikazan broj dana izmedu
registrovanih pojava u sluaju postojanja aktivnih regiona 11127,
11158 1 11166. Dobijene su sli¢ne srednje vrednosti dana kao u tabeli
4: SW-HF 12,3 dana; A indeks-HF 13,3 dana; SW-RRmax 13,3 dana;
SW-Tmax(min) 15,7 dana i SW-Tmin500 16,7 dana.

Ovde je analiza potvrdila osnovnu vezu — vremensku
korelaciju izmedu Suncevog vetra i prodora hladnog vazduha u
Beogradu.

Tabela 1. Helioparametri: koronalne rupe(CH) i aktivni regioni (AR),
vrednosti maksimalne brzine Suncevog vetra (SW) i planetarnog A
indeksa 1 odgovaraju¢i datumi njihove registracije.U meduredovima je
broj dana izmedu njihovog ponovnog registrovanja (interval

ponovljivosti).
1 2 3 4 5
SwW A index
CH+ AR Vmax SW (ACE) max A index

1 CH427+11123 828 12.11.2010. 27 12.11.2010.

Interval 32 33

2 CH430 757 14.12.2010. 27 15.12.2010.
Interval 25 22

3 CH432 690 08.01.2011. 48 06.01.2011.
Interval 28 29

4 C435 617 05.02.2011. 67 04.02.2011.
Interval 25 25

5 CHA438 713 02.03.2011. 67 01.03.2011.
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Tabela 2. Meteoroloski podaci: datumi prolaska hladnog fronta (HF)
preko Beograda, datumi pojave maksimalne (pre prolaska fronta) i
minimalne (posle prolaska hladnog fronta) temperature na visinama
od 500 mb 1 850 mb. U meduredovima je dat broj dana izmedu
njihovog ponovnog registrovanja (interval ponovljivosti).

6 7 8 9 10
Hladni Tmax Tmin Tmax Tmin
front 500mb 500mb 850mb 850mb
1 22.11.2010. | 22.11.2010. | 25.11.2010. | 22.11.2010. | 24.11.2010.
33 32 33 32 35
2 25.12.2010. | 24.12.2010. | 27.12.2010. | 24.12.2010. | 28.12.2010.
26 24 28 25 28
3 20.01.2011. | 17.01.2011. | 24.01.2011. | 18.01.2011. | 25.01.2011.
28 29 29 25 29
4 17.02.2011. | 15.02.2011. | 22.02.2011. | 12.02.2011. | 23.02.2011.
29 30 27 33 29
5 18.03.2011. | 17.03.2011. | 21.03.2011. | 17.03.2011. | 21.03.2011.

Tabela 3. Meteoroloski podaci: datumi pojave maksimalne (pre
prolaska fronta, Tmax) i najnize maksimalne (posle prolaska hladnog
fronta, Tmax(min)) temperature na 2m, analogno datumi maksimalne
(Htp max) 1 minimalne (Htp max) visine tropopauze i datumi sa
maksimalnom koli¢inom padavina (RRmax). U meduredovima je dat

broj dana izmedu njihovog ponovnog registrovanja (interval
ponovljivosti).

11 12 13 14 15
Tmax Tmax(min) | Htp max Htp min RRmax

1 21.11.2010. | 27.11.2010. | 22.11.2010. | 25.11.2010. | 23.11.2010.
32 34 30 31 34

2 | 23.12.2010. | 30.12.2010. | 22.12.2010. | 25.12.2010. | 27.12.2010.
25 24 26 31 26

3 17.01.2011. | 23.01.2011. | 17.01.2011. | 26.01.2011. | 22.01.2011.
25 33 29 27 29

4 11.02.2011. | 25.02.2011. | 15.02.2011. | 22.02.2011. | 20.02.2011.
30 23 27 24 29

5 |13.03.2011. | 20.03.2011. | 14.03.2011. | 18.03.2011. | 21.03.2011.
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Tabela 4. Broj dana izmedu datuma registrovanih pojava razli¢itih

parametara.
SW - A index - SW - SW - SW -
HF HF RRmax Tmax(min Tmin500
1 10 10
2 11 10
3 12 11
4 12 13
5 16 17

Tabela 5. Helioparametri: aktivni regioni (AR), vrednosti maksimalne

brzine
Suncevog vetra (SW) i planetarnog A indeksa i odgovarajué¢i datumi
njihove
registracije.
A index
AR SW Vmax | SW (ACE) max A index
6 11127 520 27.11.2010. 67 27.11.2010.
7 11158 644 18.02.2011. 39 18.02.2011.
8 11166 576 14.03.2011. 94 11.03.2011.

Tabela 6. Meteoroloski podaci: datumi prolaska hladnog fronta preko

Beograda,

datumi pojave maksimalne (pre prolaska fronta) 1

minimalne (posle prolaska hladnog fronta) temperature na visinama
od 500 mb 1 850 mb.

Hladni Tmax Tmin Tmax Tmin
front 500mb 500mb 850mb 850mb
6 09.12.2010. | 06.12.2010. | 14.12.2010. | 08.12.2010. | 15.12.2010.
7 01.03.2011. | 02.03.2011. | 07.03.2011. | 28.02.2011. | 08.03.2011.
8 28.03.2011. | 24.03.2011. | 30.03.2011. | 25.03.2011. | 29.03.2011.
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Tabela 7. Meteoroloski podaci: datumi pojave maksimalne (pre
prolaska fronta) i najnize maksimalne (posle prolaska hladnog fronta)

temperature, analogni datumi maksimalne 1 mnimalne visine
tropopauze i datumi sa maksimalnom koli¢inom padavina.
Tmax Tmax(min) Htp max Htp min Pad max
6 08.12.2010. | 17.12.2010. | 06.12.2010. | 15.12.2010. | 09.12.2010.
7 28.02.2011. | 02.03.2011. | 02.03.2011. | 07.03.2011. | 03.03.2011.
8 25.03.2011. | 29.03.2011. | 24.03.2011. | 29.03.2011. | 29.03.2011.
Tabela 8. Broj dana izmedu datuma registrovanih pojava.
A index - SW - SW - SW -
SW -HF HF RRmax | Tmax(min) | Tmin500
11127 12 12 12 20 17
11158 11 11 13 12 17
11166 14 17 15 15 16

4. Diskusija i zakljuc¢ak

Energija Suncevog vetra i1 jaCina interplanetarnog magnetnog
polja koji dolaze u atmosferu Zemlje nikad nisu isti. Razvoj, Zivotni
vek 1 putanje ciklona, prodori hladnih vazdus$nih masa i premestanje
hladnih atmosferskih frontova nikad nisu isti, ali postoje situacije kada
se na osnovu stanja na Suncu mogu ocekivati odgovarajuc¢e vremenske
situacije u atmosferi Zemlje. Analiza je potvrdila da se intervali
vremena izmedu dva pojavljivanja odredenog parametra vrlo dobro
slazu sa ponovljivoséu Suncevog vetra i A indeksa. Takode i broj dana
izmedu datuma registrovanih pojava solarnih 1 meteoroloskih
parametara analiziranih u ovom radu ukazuje na njihovu dobru
vremensku korelaciju.
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Veza izmedu ponovljivosti koronalnih rupa i aktivnih regiona i

advekcije hladnog vazduha u Beogradu nije jednoznac¢no odredena.
Na nju utiCe mnogo solarnih i meteoroloskih parametara, ali analiza
ukazuje da je sa velikom pouzdanoséu (zakonitost pojavljivanja)
moguce prognozirati datume, intenzitet i trajanje znacajnih prodora
hladnog vazduha. Analiza solarnih i meteoroloskih parametara u ovom
radu ukazala je na vremensku korelaciju izmedu njih, Sto je joS jedan
argument za potvrdu hipoteze o vezi Sunceve aktivnosti i procesa u
atmosferi Zemlje.
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Analiza ucestalosti grmljavina i sevanja na
podrucju Beograda
u periodu od 1952. do 2010. godine

Nedeljko Todorovié¢, Dragana Vujovié

Prikupljeni su osmatracki podaci o trajanju grmljavine, sevanja
1 grmljenja u minutima na MeteoroloSkoj opservatoriji Beograd
(@ =44°48'N, A=20°28E, h=132 m) u peirodu od 1952. do 2010.
godine (59 godina). Niz podataka pre 1952. godine nije uzet za analizu
jer u no¢nim satima nije precizno belezeno trajanje tih pojava i obrada
ne bi bila u skadu sa primenjenom metodologijom. Podaci o trajanju
ovih pojava predstavljeni su kao jedinstvena pojava elektri¢nih munja.
Uradena je osnovna stitisticka obrada a zatim su raspodele po
godinama uporedene sa trajanjem suncevih ciklusa. Da bi se utvrdila
moguca zakonitost ponovljivosti godina sa velikom sumom trajanja,
na nizu podataka primenjen je statisticki metod spektralne analize.

Rezultati su potvrdili ve¢ poznatu €injenicu i ranije dobijene rezultate
analize iste vrste podataka na nizu od 1975. do 2009. godine
(Todorovi¢ 1 Vujovié, 2010) da je u junu najucestalija pojava
elektricnih munja.

Rezultati analize dnevne raspodele po satima, prikazane kao suma
trajanja u minutima, potvrdili su osnovno saznanje da je ucestalost
elektricnih munja veca u poslepodnevnim 1 vecernjim satima kada se
uocavaju dva karakteristicna maksimuma, jedan oko 17h a drugi oko
21122 ¢asa (UTC+1), a najmanja u prepodnevnim satima (grafik 1).
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Maksimum u kasnim vecernjim satima znatno je izraZeniji u odnosu
na poslepodnevni, §to je najverovatnije posledica metodologije
dobijanja podataka (subjektivnog osmatranja) — u vecernjim i noénim
satima sevanje je uocljivije.

Rezultat analize raspodele broja dana sa grmljavinom i sevanjem po
datumima (grafik 2) veoma je slican rezultatu dobijenom na nizu
1975-2009. Postoje mali pomaci najfrekventnijih datuma §to samo
potvrduje da su analize ovog tipa (klimatoloske) vrlo osetljive na
promenu duzine niza podataka i da niz nije nikad dovoljno dugacak.
Na grafiku je data raspodela samo za topli deo godine jer je broj
slucajeva u hladnom delu godine neuporedivo manji. Primetno je da se
broj dana (slucajeva) sa elektricnim munjama naglo povecava krajem
aprila, a naglo smanjuje pocetkom septembra. Grmljavina i sevanje
najcesce se javljaju u relativno dugom periodu od 9. juna do 3. jula sa
maksimumima (kvazi-singulariteti) 10. juna (24 slucaja od 59) i 28.
juna (22). Zatim sledi relativno kratki period od 12. do 16. jula sa
najfrekventnijim godi$njim datumum (glavni kvazi-singularitet), 12.
jul (25 slucajeva od 59). Pored ta dva postoji jo§ nekoliko perioda u
vidu grupacije od nekoliko dana sa odgovaraju¢im datumskim
maksimumom. U tim periodima znatno je veca verovatnoc¢a za pojavu
elektriécnih munja u odnosu na periode sa minimumom slucajeva.
Najznacajniji su periodi 1 datumi (kvazi-sungulariteti) od 30. aprila do
6. maja (5. 1 6. maj), od 16. do 24. maja (22. maj), zatim veoma kratki
periodi oko 4., 9., 16. 1 29. avgusta. Analogno tome mozemo da
odredimo 1 periode sa manjim brojem dana u odnosu na susedne, a
najuocljiviji period je druga polovina jula.

Godis$nje sume trajanja grmljavine i sevanja u minutima (grafik 3)
variraju od godine do godine. Do pocetka osamdesetih godina uocava
se blagi trend pada, a zatim porasta. Na grafiku 3 su prikazane i
godine pocetka i1 kraja Suncevih ciklusa, od 20. do 24. (vertikalne
isprekidane linije). Na prvi pogled zapazaju se maksimumi koji se
javljaju poslednje 1 prve godine Suncevog ciklusa kao i oni slabije
izrazeni u nekoliko godina sredinom ciklusa.

Spektralna analiza godiSnjih suma trajanja grmljavine 1 sevanja u
minutima (grafik 5) ukazuje na zakonitost ponovljivosti maksimuma
na priblizno svakih 20 godina. Zakonitost ponovljivosti od 3 godine je
sekundarnog znacaja.
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Godis$nji broj dana sa grmljavinom i sevanjem (grafik 4) ima slicnu
raspodelu u posmatranom periodu kao i godiSnje sume trajanja u
minutima (grafik 3). Do sredine osamdesetih uocava se blagi trend
pada a zatim porasta broja dana sa elektricnim munjama. Inace, ceo
niz ima trend pada od 8 dana na 100 godina. Zanimljivo je da je u
nekim godinama (na primer 1999.) sa manjem brojem dana sa
munjama zabelezeno duZe trajanje elektricnih munja u odnosu na
godine kad ih je bilo u ve¢em broju dana. Spektralna analiza godisnjeg
broja dana sa grmljavinom (grafik 6) ukazuje na zakonitost
ponovljivosti maksimuma na priblizno svakih 20 godina, a takode i na
manje periode ponovljivosti od 3-4 godine.

Zakonitost ponovljivosti na svakih 20 godina priblizno odgovara
duzini trajanja dva Sunceva ciklusa (jedan ciklus traje od 9 do 12
godina). Nazalost, duzina niza bazi¢nih podataka odgovara priblizno
duzini trajanja 5 ciklusa $to je relativno malo za dobijanje pouzdanije
zakonitosti ponavljanja godina sa velikom ili smanjenom ucestalo$¢u
broja dana i trajanja grmljavina i sevanja. Pored toga, analiza zahteva
uporedivanje 1 sa drugim meteoroloSkim podacima, zatim sa
rezultatima sinopticke klimatologije kao $to su ucestalost mlazne
struje u regionu jugoistoéne Evrope, Srbije i Beograda i sinopticke
situacije, a takode i sa parametrima SuncCeve aktivnosti. Dakle, u
istrazivanju ovih pojava ima jo§ dosta prostora.

Dnevna raspodela - u¢estalost grmljavine i sevanja po satima u

Suma u minutima Beogradu, 1952-2010.
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Grafik 1. Ucestalost grmljavine i sevanja po satima u Beogradu u
periodu 1952-2010. godina.
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Grafik 2. Ucestalost grmljavine i sevanja po datumima u Beogradu u
periodu 1952-2010.
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Grafik 3. Godi$nje sume trajanja grmljavine i sevanja u minutima u
Beogradu u periodu 1952-2010.
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Grafik 4. Godi$nji broj dana sa grmljavinom i sevanjem u Beogradu u
periodu 1952-2010. Prikazan je i trend godiSnjeg broja dana sa
grmljavinom i sevanjem.
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Grafik 5. Spektralna analiza godi$njih suma trajanja grmljavine i
sevanja u minutima za niz od 1952-2010.

Number of days with thunder

Period

60

Period (Years/Cycle)

Grafik 6. Spektralna analiza godiSnjeg broja dana sa grmljavinom za

niz od 1952-2010.
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MOGUCNOSTI KORISCENJA SATELITSKIH
MERENJA TEMPERATURE VAZDUHA U CILJU
DETEKCIJE GLOBALNOG ANTROPOGENOG
UTICAJA NA KLIMU CRNE GORE

POSSIBILITY OF USING SATELLITE
TEMPERATURE DATA IN DETECTION OF
GLOBAL ANTHROPOGENIC INFLUENCE ON
CLIMATE IN MONTENEGRO

Dragan Buri¢, Vladan Duci¢, Jelena Lukovié¢

Izvod: U radu su istrazivani trend i kolebanje temperature vazduha u grid segmentu
u kojem se nalazi prostor Crne Gore. Analiza je radena na osnovu razli¢itih setova
prizemnih i satelitskih podataka za period od 1979. do 2008. godine. Dobijeni
rezultati pokazuju da visinska amplifikacija temperature vazduha nad Crnom Gorom
nije prisutna, kao ni nad Evropom i Planetom u celini, a koju bi u uslovima
dominacije antropogenog efekta staklene baste trebalo ocekivati. Sta vise, u
poslednjoj posmatranoj dekadi prisutan je negativan trend temperature vazduha.

Kljuéne redi: temperatura, trend, Crna Gora, visinska amplifikacija temperature .

Abstract: In this paper temperature trend and variability has been investigated in the
grid where the area of Montenegro is located. The analysis has been obtained on the
base of several different data sets of ground based and satellite measurements in the
period from 1979 until 2008. Results have shown that there is no temperature
amplification with altitude over Montenegro as well as over Europe and planet Earth
which could be expected under domination of the anthropogenic greenhouse effect.
Even more, there is a temperature decrease in the last decade.

Key words: temperature, trend, Montenegro,altitude temperature amplification.
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Uvod

Globalno otopljavanje i kolebanje klimata u poslednje vreme
sve viSe privlace paZznju kako nau¢ne tako i svekolike javnosti.
Formirano je opste interesovanje za ovu problematiku i cesto se
postavljaju pitanja na koja naucnici pokuSavaju da odgovore: da li se
menja danasnja klima? Ako se menja zbog Cega, §ta je uzrok? Kakve
posledice po CoveCanstvo mogu nastati zbog eventualnih promena
danasnje klime?

Sta je uzrok porasta globalne temperature i kolebanja klime u
novije vreme, ¢ovek ili neki drugi faktori, definitivnog odgovora jo$
uvek nema. Meduvladin panel za klimaske promene (IPCC) zastupa
stanoviSte da je globalno zagrevanje posledica antropogenog uticaja,
odnosno povecanja koncentracije gasova sa efektom staklene baste,
pre svega ugljen dioksida. Sa druge strane, novija istrazivanja ukaziju
da uzrok rasta globalne temperature nije isklju¢ivo posledica
antropogenog efekta staklene basSte, ve¢ da je ono uzrokovano i
prirodnim faktorima. Dakle, po jednima je ¢ovek glavni krivac, po
drugima je danas$nji trend zagrevanja Planete deo prirodnog ciklusa,
odnosno dominacije uticaja prirodnih faktora. MiSljenja smo da se u
tumaCenju promena temperature vazduha 1 drugih klimatskih
elemenata, ne moZe dati jednoznacan odgovor. Drugim recima,
pogresno je stavljati akcenat na isklju¢ivu i postojanu dominaciju
jednog faktora, jer brojna istrazivanja pokazuju da se radi o
interakcijskom delovanju viSe uticaja.

Baza podataka i metodologija istrazivanja

Promene temperature vazduha na prostoru Crne Gore u celini
istrazivane su koriS¢enjem podataka globalnih mreza — GHCN (Global
Historical Climatology Netvork — Globalna mreza klimatoloskih
stanica), HADCRUT3 (Hadley Centre and the Climatic Research Unit
at the University of East Anglia)i UAHMSU (UAHMSU — University
of Alabama in Huntsville Microwave Sounding Units). Podaci sa
GHCN i HADCRUT3 mreza se odnose na vrednosti prizemne srednje
godis$nje temperature vazduha (2 m), date kao odstupanja u odnosu na
referentni period od 1961. do 1990. godine.
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Za razliku od prizemnih merenja temperature vazduha u sklopu
globalnih mreza (GHCN 1 HADCRUT3), satelitski podaci
(UAHMSU) se odnose na sloj troposfere u prvih 8km visine.
Vrednosti prizemne 1 godiSnje temperature vazduha u sklopu globalnih
mreza dostupne su na internetu .

Mreza GHCN sadrzi osmatranja i sa ovih prostora, a podaci su
dostupni od 1880. kao segmenti od 5° x 5° geografske $irine i duzine.
Broj stanica u gridovima vararira, ali je odredenim statistickim
procedurama izvrSena homogenizacija polja i na taj na¢in omoguéeno
njihovo medusobno uporedivanje. HADCRUT3 je takode globalna
mreza podataka prizemnih instrumentalnih merenja izrazenih kao
temperaturna odstupanja od srednje vrednosti. I ovi podaci su dostupni
od 1880. godine u gridovima 5% x 5°A. Baza podataka sa ovim
podacima je nastala kao rezultat saradnje Met Office Hadley Centre i
Climatic Research Unit at the University of East Anglia (Duci¢ i dr.,
2006, 2008; Lukovi¢, 2008).

Prizemna merenja imaju svojih objektivnih slabosti. Merenja
na GHCN i1 HADCRUT3 mreZzi se odnose na monitoring u
meteoroloskim stanicama koje ni izdaleka nisu homogeno rasporedene
na Planeti. To posebno vazi za juznu hemisferu. Na severnoj
hemisferi postoji problem urbanog ostrva toplote, koji znacajno
doprinosi nehomogenosti nizova podataka na meteoroloskim
stanicama (Duci¢ i dr., 2006). Drugim re¢ima, prizemna merenja ne
pokrivaju ceo istrazivani prostor, nego samo pojedine tacke gde se
nalaze meteoroloske stanice koje su ¢esto pod uticajem urbanog ostrva
toplote, te su vrednosti temperature vazduha vise nego u okolini. Tako
se stvara lazna slika viSih vrednosti temperature na Sirem prostoru.
Dodatni problem sa prizemnim podacima je 1 smanjivanje broja
stanica. Naime, GHCN mreZa je obuhvatala priblizno 7200 stanica, ali
nisu sve bile u funkciji u celom periodu osmatranja. Tacnije, 1880.
bilo je aktivno samo 500 meteoroloskih stanica, a 1966. godine 5646 i
to je maksimalni broj stanica koje su istovremeno bile u funkciji.
Nakon 1966. broj stanica je znac¢ajno opadao i poslednjih godina se
kre¢e oko 2000, sto je svega 28% od maksimuma (Peterson and Vose,
1997).
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Radi preciznijeg sagledavanja temperaturnih prilika na
prostoru Crne Gore, osim podataka globalnih mreza, koris¢eni su i
podaci sa meteoroloskih stanica Hidrometeoroloskog zavoda Crne
Gore (u daljem tekstu HMZ mreza), za period 1979-2008. godina. U
finalnu analizu sintetizovani su testirani 1 provereni podaci o
temperaturi sa 10 glavnih i 10 klimatoloskih stanica. Za potrebe
analize bilo je potrebno da se osrednjavanje vrS$i po vremenu i
prostoru.

Osrednjavanje je podrazumevalo dobijanje srednjih vrednosti
za godinu za podrucje Crne Gore u celini (Buri¢ i dr, u Stampi).

Uzevsi u obzir objektivne slabosti prizemnih merenja koje se
mogu odraziti na trend temperature, odlucili smo se i za podatke
satelitskih osmatranja. Prednosti satelitskih osmatranja, posebno za
vecinski brdsko-planinski prostor kao $to je crnogorski, su i u tome §to
se temperatura vazduha meri u prvih 8km troposfere. Sa druge strane,
meteoroloske stanice su rasporedene uglavnom u kotlinama, poljima i
dolinama reka, odnosno u naseljima. Dakle, imaju¢i u vidu prethodno
izneto 1 pored relativno kratkog perioda merenja, podaci satelitskih
osmatranja daju pouzdane vrednosti neopterecene lokalnim uticajima
(urbano ostrvo toplote).

Satelitski podaci NASA (National Aeronautics and Space
Administration) obradeni su na Univerzitetu Alabama u Hanstvilu —
UAHMSU. Ovi podaci prostorno pokrivaju celu Planetu 1 dostupni
su u formi ’’gridova’ (segmenata) od po 2,5° geografske §irine i
geografske duzine. Vremenski su ograni¢eni pocCetkom satelitskih
osmatranja 1979. godine, a dati su kao odstupanja godisSnje
temperature u odnosu na referentni period od 1979. do 1998. Prva
meteoroloska satelitska osmatranja obavljena su 1960. godine, dok se
kontinuirana merenja za celu Planetu ostvaruju od 1979.

Christy et al. (2000; 2007) su testirali UAHMSU podatke
porede¢i ih sa radiosondaznim osmatranjima sa nekoliko stotina
lokacija Sirom sveta. Ovaj tim istrazivaca utvrdio je nivo znacajnosti
trenda temperature vazduha na osnovu satelitskih osmatranja od 95%
sa £0,05°C po dekadi. Itrazivanje je pokazalo da radiosondana i
satelitska osmatranja korenspondiraju u razli¢itim uslovima prirodne
sredine, te su autori zakljucili da se satelitska osmatranja mogu
smatrati pouzdanim, kako za analizu pojedinih oblasti tako 1 za
Planetu u celini.
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Pored navedenih postoji i RSS mreza satelitskih podataka
(Remote Sensing System) koji se obraduju u Santa Rosi, Kalifornija.
Ovi podaci su dostupni po geografskim pojasevima, od 70°S do
82,5°N, a ne kao gridovi, te ih zbog toga nismo koristili u nagim
istrazivanjima. Duci¢ i dr. (2008) isti¢u da ove dve grupe satelitskih
podataka (UAHMSU i RSS) za Planetu u celini, za niz od 1979. do
2006., u velikoj meri korespondiraju (R = 0,98), ali da postoji razlika u
vrednosti trenda koja je posledica razlike u kalibraciji podataka. Ipak,
brojne analize pokazuju da su trendovi UAHMSU grupe podataka
pouzdaniji od RSS 1 generalno kvalitetniji za istraZivanja (Santer et al.,
2000).

Treba istaci da se ispitivanje trenda temperature vazduha vrsi i
na osnovu radiosondaznih osmatranja. Za razliku od satelitskih
podataka, koji se odnose na vertikalni profil temperature u prvih 8 km
tropsfere, radiosonde mere temperaturu na konstantnom nivou pritiska
- na odredenoj izobarskoj povrsi, odnosno na neodredenoj nadmorskoj
visini i poziciji.

Radi uporedivosti sa prizemnim osmatranjima, podaci sa
UAHMSU mreze (u daljem tekstu MSU) su analizirani za prostor
izmedu 40-45° N i 15-20° E, jer se u okviru tih koordinata nalazi Crna
Gora. Medutim, kako su oni dostupni u segmetima od po 2,5% x
2,5\, data je moguénost posmatranja grida bolje rezolucije, odnosno
prostora u okviru koordinata od 42.5-45°N i 17,5-20°E u kome se
nalazi gotovo cela Crna Gora.

U radu su koriS¢eni uobicajeni matemati¢ko-statisti¢ki metodi
— linijski trend, klizni srednjaci, standardizovana odstupanja, Pirsonov
koeficijent korelacije itd. Trend je proratunat metodom najmanjih
kvadrata, a statisticka znacajnost odredena na osnovu ukupnog broja
elemenata niza umanjenog za 2 (n-2 stepeni slobode) i koeficijenta
determinacije (R?), odnosno pomoéu Studentovog testa.

Rezultati i diskusija
Uporedni podaci za prizemna i satelitska merenja dati su u

tabeli 1, a odnose se na odstupanja srednje godiSnje temperature u
periodu 1979-2008. godina.
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Za MSU i HMZ mrezu odstupanja su data u odnosu na period
1979-1998. godina, dok GHCN 1 HadCRUT3 podaci pokazuju
odstupanja u odnosu na poslednji standardni klimatski period 1961-
1990. godina.

Medutim, bez obzira na razliitost referentnog perioda,
uporedna analiza podataka razli€itih setova osmatranja je metodoloski
sasvim ispravna, jer je osnovni cilj ovog rada uporedna analiza trenda
promene temperature vazduha 1 saglasnost podataka. Drugim recima,
znak i vrednost trenda za odredeni period, kao i koeficijent korelacije,
su uvek isti, bez obzira u odnosu na koji referentni period se racunaju
odstupanja (Buri¢ i dr, u Stampi).

Vrednosti koeficijenta korelacije (R) izmedu HadCRUT3 i
GHCN je 0,74. Isti koeficijen korelacije pokazuju HMZ podaci sa
HadCRUTS3.

Koeficijent korelacije izmedu HMZ i GHCN iznosi 0,95, $to
znai da ova dva niza u vecoj meri korespondiraju u odnosu na
HadCRUTS3. Ipak, treba ista¢i da je kod HadCRUT3 mreze podataka®,
krajem 2006. godine, odstranjen uticaj urbanog ostrva toplote, pa
otuda mozda poticu razlike izmedu GHCN i HMZ podataka.

Drugim re¢ima, podaci sa HadCRUT3 mreZe se mogu smatrati
pouzdanijim u odnosu na GHCN 1 HMZ. U svakom slucaju, vrednosti
koeficijenata korelacije izmedu ova tri niza prizemnih podataka
zadovoljavaju uslove znacajnosti na nivou od 99% poverenja.

Koeficijent korelacije izmedu dva niza satelitskih podataka za
Crnu Goru (za grid viSe i nize rezolucije) isnosi 0,99 i ta vrednost
svakako zadovoljava uslove testa za verovatnocu rizika ispravnosti
hipoteze od 0,01. Medutim, koeficijenti korelacije izmedu prizemnih i
satelitskih merenja su niski (0,20 do 0,25) 1 nisu statisti¢ki znacajni.
Ove razlike izmedu prizemnih i satelitskih nizova podataka su
verovatno posledica razlicitih visina na kojima se meri temperatura
vazduha. Naime, prizemna merenja beleze temperaturu vazduha na 2m
visine, a satelitski podaci se odnose na prvih 8km troposfere.
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Tabela 1. Odstupanja godi$nje temperature vazduha (°C) nad
teritorijom Crne Gore po podacima prizemnih i satelitskih merenja

Prizemna mreza("C) Satelitska mreza(’C)

GHCN HadCRUT3 MSU MSU
Godina | 40-45°N 40-45°N **HMZ 40-45°N 42.5-45°N

15-20°E 15-20°E 15-20°E 17.5-20°E
1979 0.25 0.02 0.06 -0.38 -0.38
1980 -0.63 -0.66 -1.01 0.08 0.06
1981 -0.11 0.02 -0.52 0.71 0.66
1982 0.45 0.47 0.23 -1.18 -1.20
1983 0.07 0.01 -0.46 -0.79 -0.70
1984 -0.20 -0.53 -0.49 -1.10 -1.06
1985 0.07 -0.33 -0.17 -0.37 -0.50
1986 0.32 0.16 0.15 0.35 0.31
1987 0.15 0.23 0.04 0.65 0.82
1988 0.44 0.23 0.08 0.67 0.76
1989 0.22 -0.39 -0.20 0.22 0.08
1990 0.94 -0.01 0.42 0.49 0.47
1991 -0.09 -0.37 -0.51 0.18 0.28
1992 0.62 0.05 0.31 0.84 0.93
1993 0.44 -0.11 0.32 -1.10 -1.09
1994 1.33 0.32 1.24 0.07 -0.01
1995 -0.03 -0.32 -0.08 0.23 0.18
1996 -0.17 -0.33 -0.03 0.24 0.10
1997 0.06 -0.03 0.18 0.19 0.19
1998 0.57 0.12 0.45 0.01 0.12
1999 0.80 0.77 0.89 0.56 0.54
2000 1.29 1.10 1.02 0.53 0.44
2001 0.96 0.59 0.85 0.43 0.41
2002 0.97 1.05 1.08 -0.19 -0.29
2003 121 1.00 1.04 0.65 0.66
2004 0.62 1.30 0.54 -0.10 -0.02
2005 0.17 0.55 -0.14 -0.03 0.07
2006 0.72 0.47 0.28 0.29 0.33
2007 1.18 0.86 1.31 0.62 0.65
2008 1.24 0.18 123 -0.18 -0.23

Sve tri grupe prizemnih merenja pokazuju da je najvece
negativno odstupanje registrovano 1980. godine. Sa druge strane,
najvece pozitivno odstupanje dobijeno je za 1994. (GHCN), 2004.
(HadCRUT3) 1 2007. godinu (HMZ). Vrednosti ekstremnih odstupanja
za prizemna merenja nisu komentarisana, jer to nije korektno obzirom
na razlicitost referentnog perioda.
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Medutim, bez obzira u odnosu na koji referentni period se
racunaju anomalije, ekstremne vrednosti se uvek javljaju u istim
godina (razlika postoji samo u veli¢ini odstupanja, a godina je uvek
ista). Satelitska merenja za obe rezolucije daju ekstremna odstupanja u
istim godinama. Najvece negativno odstupanje dobijeno je za 1982.
godinu (-1,18°C, odnosno za bolju rezoluciju -1,20°C). Maksimalno
pozitivno odstupanje belezi 1992. godina (0,84°C za nizu rezoluciju,
odnosno 0,93°C za visu).

Karta 1. Trend srednje godiSnje temperature vazduha na prostoru
Crne Gore u periodu 1979-2008.
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Po podacima HMZ mreze, intenzitet trenda godiSnje
temperature vazduha, u periodu 1979-2008 godina, kre¢e se u
intervalu od 0,28°C (Ulcinj) do 0,75°C (Rozaje) po dekadi (karta 1).
Kada se Crna Gora posmatra u celini, kao jedinstveno ponje, trend
porasta godisnje temperature iznosi 0,49°C po dekadi.
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Na grafikonu 1 je, za period 1979-2008. godina, prikazan hod
srednje godisnje temperature sa kliznim 5-godis$njim srednjacima za
podrucje Crne Gore u celini. Pojedinacne godiSnje vrednosti su date
kao standardizovana odstupanja u odnosu na klimatsku normalu
perioda 1961-1990. godina. Osnovna karakteristika temperaturnih
prilika je postojanje samo pozitivnih odstupanja od 1992. godine, te je
2008. bila 17. uzastopna godina sa temperaturom viSom od proseka.

Grafikon 1. Trend srednje godiSnje temperature, standardizovana
odstupanja i 5-godiSnji klizni srednjaci na prostoru Crne Gore za
period 1979-2008. godina
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Uporedna analiza vrednosti trenda prizemne temperature
vazduha pokazala je najveci porast po podacima HMZ mreze za Crnu
Goru (0,49°C/10god). Ne§to manje vrednosti pokazuju trendovi za
HadCRUT3 (0,37°C) i GHCN (0,38°C). Vazno je istaéi da su
izraCunate vrednosti tendencije porasta godi$nje temperature vazduha
za sva tri niza prizemnih merenja statisticki znac¢ajne na svim nivoima
verovatnoce rizika prihvatanja hipoteze (tabela 2).
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Tabela 2. Vrednost 1 znacajnost trenda godiSnje temperature nad
teritorijom Crne Gore za period 1979-2008. godina na osnovu
prizemnih 1 satelitskih merenja

Trend Verovatnoca rizika
Crna Gora god.temp. Varijansa  Rezultat 0,10 0,05 0,02 0,01
(1979-2008) (°C/10god.)  R*(%) t testa Znagajnost
GHCN (40-45°Ni 15-20°E) 0,38 41,07 4,417 da  da da da
HadCRUT3 (40-45° N i 15-
20°E) 0,37 39,96 4,317 da da da da
MSU (40-450N 15-20°E) 0,18 8,22 1,584 ne ne ne ne
MSU (42.5-45°N 17.5-20°E) 0,18 8,15 1,576 ne ne ne  ne
HMZ 0,49 50,17 4310 da da da da

Vrednosti trenda godiSnje temperature u prizemnom sloju vazduha
(2m) nad teritorijom Crne Gore su, dakle, priblizno jednake kod sva tri
niza. U poredenju sa trendovima temperature za Evropu za isti period
(1979-2008.), po podacima globalnih mreza, zapaza se da su promene
gotovo iste kao u Crnoj Gori. Podaci za Evropu u celini pokazuju da je
trend porasta temperature u prizemnom sloju vazduha neznatno visi
nego u Crnoj Gori (Evropa: GHCN = HadCRUT3 = 0,42°C/10god).

Trend porasta godiSnje temperature u prvih 8km troposfere nad
Crnom Gorom, na osnovu satelitskih osmatranja nize i viSe rezolucije,
pokazuje niZze vrednosti od prizemnih podataka. Trend za satelitske
podatke niZe rezolucije iznosi 0,181°C na 10 godina ili 1,81°C za
jedan vek, dok je trend porasta temperature za grid viSe rezolucije
(42,5-45°N 17,5-20°E) 0,183°C/10 godina ili 1,83°C za 100 godina.
Dakle, obe vrednosti su za 2-2,7 puta nize od trenda porasta
temperature u prizemnoom sloju vazduha (grafikon 2). Shodno tome,
u periodu 1979-2008. godina, trend porasta godiSnje temperature u
donjoj i srednjoj troposferi iznad Crne Gore ne zadovoljava uslove
Studentovog testa ni na jednom nivou poverenja.

Ipak, u Crnoj Gori je tendencija porasta prizemne godiSnje
temperature za oko 1,4 (po GHCN) do 2 (po HadCRUTS3) puta veca
nego na globalnom nivou.
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Trend porasta godiSnje temperature u prizemnom sloju na
Planeti u celini, za posmatrani period, po GHCN iznosi 0,27°C/10
godina, odnosno po HadCRUT3 podacima 0,18°C/10 god. (tabl. 3).
Manja vrednost trenda temperature na Planeti u celini je verovatno
posledica €injenice da se na globalnom nivou potiru uticaji lokalnih i
regionalnih klimatskih faktora (Duci¢ i dr., 2008).

Grafikon 2. Trend prizemne (GHCN) i visinske (MSU) godi$nje
temperature za grid (40-45°N i 15-20°E) kome pripada prostor Crne
Gore, 1979-2008.
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Tabela 3 dalje pokazuje da je u prvih 8km troposfere, trend
porasta godi$nje temperature ve¢i nad Evropom (0,22°C/10god) nego
nad Crnom Gorom (0,18°C/10god). Na globalnom nivou satelitski
podaci pokazuju znatno manji porast temperature po liniji trenda
(0,12°C/10god) nego nad Evropom i Crnom Gorom. Vazno je ista¢i da
je trend porasta godiSnje temperature nad Evropom i1 Planetom u
celini, statisticki znaCajan na svim nivoima verovatnoée rizika
prihvatanja hipoteze, kako u prizemnom sloju tako i u prvih 8km
troposfere.
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Tabela 3. Trend godiSnje temperature na prostoru Crne Gore,
Evrope i planete u celini u periodu 1979-2008. godina po prizemnim
i satelitskim podaacima

Mreza Trend srednje godi$nje temperature (°C/10god)

(period: 1979-2008) Crna Gora Evropa Planeta
(40-45°N,15-20°E)  (35-70°N, -10-45°E)  (-90S-90N, -180W-180E)

GHCN 0,38 0.42 0.27
HadCRUT3 0,37 0.42 0.18
MSU 0,18 0.22 0.12
HMZ 0,49 /l I

Prethodna analiza je pokazala da izmedu prizemnih i satelitskih
merenja postoji razlika u vednosti trenda porasta temperature, kako za
Crnu Goru tako 1 za Evropu i Planetu u celini. Ranije je ta razlika bila
nesto veéa. Vazno je napomenuti da su 2005. godine izvrSene
odredene korekcije satelitskih podataka. Duci¢ 1 dr. (2006) isti¢u da su
do 2005. godine MSU merenja pokazivala nize vrednosti trenda
globalne temperature, 0,07°C po godini. Nakon izvr§enih korekcija u
obradi podataka, razlika izmedu prizemnih i satelitskih merenja je
smanjena, ali je jo§ uvek vidljiva. Na osnovu uvida u literaturu, autori
dalje naglasavaju da postoji razlika i izmedu samih satelitskih
podataka, odnosno njihove obrade. Po podacima RSS mreze, u periodu
1979-2007. trend porasta globalne temperature iznosi 0,18°C po
dekadi, dok MSU pokazuje 0,14°C.

U strucnim radovima se daju razliCita objasnjenja razlike u
vrednosti trenda izmedu satelitskih 1 prizemnih merenja, koja se
generalno mogu svrstati u tri grupe. Santer et al. (2000) isticu da se
prva grupa odnosi na greske u samom postupku merenja, druga grupa
isti¢e razliciti uticaj prirodnih i antropogenih faktora na temperaturu
vazduha na pojedinim visinama, a trea se bazira na razlikama u
pokrivenosti teritorije osmatranjim.
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U svakom slucaju, razlike u trendu temperature izmedu
satelitskih osmatranja 1 prizemnih merenja su fizicka realnost
(Douglass, 2004), a s druge strane, satelitski podaci MSU mreze se
mogu smatrati pouzdanim.

Imajuc¢i u vidu prethodne ¢injenice, pokusali smo da ispitamo
da li ove razlike u trendu temperature eventualno ukazuju na moguce
uzroke klimatskih kolebanja? U stru¢nim radovima se navodi da bi u
uslovima dominacije antropogenog efekta staklene baste trebalo
ocekivati veéi porast temperature vazduha u donjoj i1 srednjoj
troposferi nego u prizemnom sloju (Santer et al., 2000; IPCC, 2001).
Procene govore da bi taj porast trebalo da bude veci za 1,2 do 1,5 puta,
zavisno od geografske Sirine 1 primenjenog modela. Analiza pokazuje
da je trend porasta temperature u prvih 8km troposfere iznad Crne
Gore, u analiziranom periodu (1979-2008), za oko 2 puta manji nego u
prizemnom sloju. Dakle, ova Cinjenica ne ide u prilog hipotezi o
visinskoj amplifikaciji, tj. ve¢em porastu temperature vazduha sa
visinom. Samim tim se porast temperature vazduha nad Crnom
Gorom, u periodu 1979-2008. godina, ne moze isklju¢ivo objasniti
modelima dominacije antropogenog efekta staklene baste.

Potpuno isti kvalitativni rezultati su dobijeni i za Evropu i
Planetu u celini. Naime, u posmatranom periodu, trend porasta
temperature nad Evropom i Planetom u celini je veéi u prizemnom
sloju vazduha nego u donjoj i srednjoj troposferi, a u uslovima
dominacije antropogenog efekta staklene baste trebalo bi ocekivati
suprotno.

Interesantno je ista¢i da je po satelitskim podacima trend
negativan za period 1985-2008, 1986-2008,..., do 1989-2008, Ssto
sigurno ne moze biti u vezi sa antropogenim efektom staklene baste.
Drugim rec¢ima, da su satelitska merenja kojim slucajem pocela 1985.
godine, dakle samo 6 godina kasnije (1985-2008), zakljucci bi bili
sasvim drugaciji (graf. 3) od onih za period 1979-2008., odnosno
moglo bi se govoriti da je na ovom podrucju prisutno zahladenje po
visini a ne otopljenje, iako je u poslednje dve decenije rast
koncentracije CO, bio konstantan i statisticki znacajan.
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Grafikon 3. Trend godiSnje temperature iznad Crne Gore na osnovu
satelitskih podataka za period 1979-2008. 1 1985-2008.
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Za prizemni sloj vazduha dobijeni su nesto drugaciji rezultati.
Po podacima HadCRUT3 mreze, kao najpouzdanije, za prvih 8 godina
trend ima pozitivhu vrednost i taj znak zadrzava sve do perioda
1979—1990. godina. Nakon toga, produZuju¢i niz prizemnih podata
za po jednu godinu, a koji pocinje 1979. godine, znak trenda se
naizmeni¢no menja sve do perioda 1979-1997. godina za koji je trend
negativan. Daljim produzivanjem niza (1979-1998, 1979-1999,...1979-
2008), linijski trend ima konstantno pozitivhu vrednost. Kod
pomeranja u suprotnom smeru, dakle skrac¢ujué¢i niz prizemnih
podataka, a koji se zavrSava 2008. godine, trend godiSnje temperature
ima konstantno pozitivhu vrednost sve do perioda 1998-2008.
Medutim, u poslednjih 11 godina (1998-2008) prisutan je trend pada
godis$nje temperature u prizemnom sloju vazduha. I podaci HMZ i
GHCN mreZze pokazuju tendenciju pada prizemne temperature u
poslednjoj deceniji obradenog perioda (1999-2008), §to sigurno ne
moze biti u vezi sa dominacijom antropogenog efekta staklene baste.
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Zakljucéak

U periodu 1979-2008. godina, nad teritorijjom Crne Gore
prisutan je trend porasta godiSnje temperature, kako u prizemnom
sloju vazduha (GHCN 0,38°C/10g, HadCRUT3 0,37°C/10g, HMZ niz
0,49°C/10g) tako i srednjoj i donjoj tropsferi (MSU 0,18°C po dekadi).
Analiza je pokazala veéi porast temperature po liniji trenda u
prizemnom sloju nego u prvih 8§ km troposfere, i to za oko 2 puta. Na
osnovu uvida u literaturu zakljucujemo da su razlike u trendu
temperature izmedu satelitskih osmatranja 1 prizemnih merenja fizicka
realnost.

Dobijeni rezultati pokazuju da, u periodu 1979-2008. godina,
visinska amplifikacija temperature vazduha nad Crnom Gorom ne
funkcioniSe, kao ni nad Evropom i planetom u celini, a u uslovima
dominacije antropogenog efekta staklene baste trebalo bi je ocekivati.
Ova ¢injenica, kao 1 blagi trend pada godi$nje temperature nad Crnom
Gorom, Evropom i planetom u celini u periodu 1999-2008. godina,
nedvosmisleno ukazuju da su na polju utvrdivanja dominacije
moguéih uzroka promene temperature vazduha, potrebna dalja
istrazivanja. MiSljenja smo da je pogreSno stavljati akcenat na
isklju¢ivu 1 postojanu dominaciju jednog faktora, jer brojna
istrazivanja pokazuju da se radi o interakcijskom delovanju vise
uticaja, pri ¢emu rezultati prikazani u ovom radu nesumnjivo pokazuju
da je globalni antropogeni uticaj na temperaturu vazduha precenjen.
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Benuuancmeena krmuza o ucmopuju cpncke memeoponozuje
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KOPEJALIMJA UBMEDBY I''IOBAJTHOI' TEOMATHETHOT
(Ap) THAEKCA U YPOJA KUPA XPACTA JIYKIbAKA
(Quercus robur L.) Y CPEMY
The correlation between global geomagnetic (Ap) index and
pedunculate oak (Quercus robur L.) acorn yield in Srem
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Ancmpakm

Luw paoa je buo mecmuparve xunomese oa 00 gpepmunuzayuje Ha 3emmu doaazu
saxeamyjyhu  axmuenocmu Cynya, oonocno Cynuesom eempy. Y pady cy
ucmpasxcene xoperayuje uzmely Inobanwoe eeomacnemnoz (Ap) umoexca, Kao
nokazamena Cynuegoe éempa u ypooa sicupa xpacma aysicroaxa y Cpemy (nooayu o
KOMUYUHU OMKYN/bEHO2 JHCUpa Ha 2oduuirbeM HUgoy) y nepuody 1952-2008.
Hajsuue, cmamucmuyku 3nayajue gpeoHocmu Koeuyujenma Kopeiayuje 0ooujere
cy 3a anpun (0,461) u nepuoo anpun-jyu (0,454), koju nokpusa eenuku 0eo gpemena
MOKOM K02a ce (hopmupa ceme, wimo ce J02U4KU YKIAnd y nojdasHe npemnocmaske.
Besa je cungpaszna, wmo ykazyje na mo oda ce y nepuoouma eehe axmuenocmu Cynya
Jjaema u eehu ypood swcupa. JJobujenu pesyimamu yKazyjy Ha pearHocm nocmojared
sese usmelhy napamemapa CyHuegoz gempa u ypooa dcupa Xpacma LyjiCbaxd y
Cpemy. V npunoz xunomesu udy u pauuje 0obujeHu pesyimamu cungasue gese
usmely Cynuesoe sempa u npupacma opseeha na Jfypmumopy

Abstract

The aim of the paper was to test the hypothesis that the fertilization of the Earth is
experiencing the Sun's activity and the solar wind. The paper examines the
correlation between global geomagnetic (Ap) index as an indicator of solar wind
and pedunculate oak acorn yield in Srem (data on the amount redeemed acorn
annually) in the period 1952-2008. The highest, statistically significant correlation
coefficient values were obtained for April (0.461) and the period April-June (0.454),
which covers much of the period during which the seed is formed, which is a logical
fit into the initial assumptions. The correlation is positive which indicates that the
higher yield of acorn occurs in periods of higher solar activity. The results indicate
the reality of a relationship between solar wind parameters and pedunculate oak
acorn yield in Srem. Earlier result that the correlation between solar wind and the
tree ring width on Durmitor is positive goes with the hypothesis.
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YBO/JI

Beh wmwuneHmjymMuma dYOBEYaHCTBY je MO3HATO Ja Ce€ KO
MOJHOTIPUBPETHUX ~ KyATypa jaBjbajy 3HaTHa  OJCTyNama vy
TUTOJIOHOICHY y Pa3NUuUTUM roauHama. IlojennHux rojamHa Beoma
Cy TIOBOJbHH YCIIOBH 32 MHOTE OMJbHE BPCTE M TE€ TOAMHE CMaTpajy ce
ponuumM. Takole ce jaBibajy U TOAMHE TOKOM KOJHX PENAaTUBHO Maju
Opoj Bpcra 3HavajHHje ImIogoHOCH. OOjammkerma /1a TUIOAOHOIICHE
UCKJBYYMBO 3aBHCH O] KIUMATCKMX MpPWINKA, HPBEHCTBEHO
TeMIepaTypa M MajaBruHa, MoKa3ala cy ce Kao HeJoBoJbHA. HapaBHo,
KJIMMAaTCKH yTUIaju Cy BeoMa OWTHM 3a CBE JKMBE OpraHU3ME, alu
MOCTOj€ WHAWIMjE Ja Ha IUIOAOHOUICHE YTUYy W HEKH JpyTH,
HEJIOBOJHHO MTO3HATH MPOIIECH.

WuTepecanTHy Xumnore3y, na Xemujcku cactaB CyHueBor
BeTpa oxapehyje poaHocT roauHe, nmoctaBuo je Stevancevi¢ (2004).
AyTOp je YTBpPIMO BEIMKH CTENEeH CIWYHOCTH u3Mely Xemujckor
cactaa CyHYeBOI BeTpa M XEMHjCKOI cacrtaBa kumie. [Ipema 0BOj
XHIIOTE3H, KUIIAa y ceOM CagpXM jOHM30BAaHE YECTHIE PA3THIUTHX
xeMujckux eneMmenara n3 CyHdeBor Berpa. OBe joHe OMIbKE KOpHUCTE
IUPEKTHO M TUME WM je omoryheH Opku M OOJbM pacT U PpasBoj.
[Tomto ce OWibHE BpCTE pas3imuKyjy mpema moTpedama 3a MojeAMHUM
eJIEMEHTHMA, JaCHO j€ /1a O JOMHUHAHTHOT €JIeMEHTa y cacTaBy KHIIIe
3aBHCH Koje KynType he y Tom nepuoay Out daBopuszoBane. [pyrum
peunma, 10 GepTUIM3alyMje Ha HAIlo] TUIAHETH J0Ja3u 3axBasbyjyhu
aktuBHOCTH CyH1a, 0oqfHOCHO CyHUEBOM BETpY.

VY Cseckama beorpajcke kojie METEOPOJIOTH]E BUIIE MyTa je
MICAaHO O OBOj MPOOJEMAaTHIH, aldl YIJIABHOM O MOJHONIPHUBPETHUM
Kyntypama. Mehytum, ympaBo cy mymcke Bpcre apseha
MHTEPECaHTHE 32 OBaj THII HCTPAXXNBAHa, TOIITO je MMO3HATO Ja Ce KO
BUX jaBJbajy T3B. ,,TOJAWHE MYHOT ypona cemeHa®. Paau ce o mojaBu
OOMJTHHU]ET IIJI0IOHOIICHA CaMO y TI0jeIMHUM TOJIMHaMa, Kajia je ceMe
Y KBAJIMTETHHje HETO 00M4HO. Mnak, moTmyHo 00jalimkemke OBE MOjaBe
JOII YBEK HHUJ€ JaTO.

Jovanovi¢ (1980) uctuye 3Hauyaj ydectanocTu U OOMIIHOCTH
IUTOJIOHOIIECHA, Kao W rpahe M TeXHWHE CEeMEHa 3a NPUPOTHO
oOHaB/pame cacTojuHa. Bpcte npseha koje uemhe u oOwmHHjE
IUTOJIOHOCE M MMajy CHUTHO M JIAKO CEME€ MJIM CeMe ca KpHUOLUMa,
JaKiie ce 0OHaBIbajy MPUPOIHUM ITYTEM.
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YopaBo cynpotan npumep (Texxe ceMe U pehe III0IOHOUICH-E)
MpeJCTaBIbajy XpacToBu U OykBa. Jovanovié (1985) maBoau na xpact
TyXmbak oOmnHuje paha cBakux 3-5 TOAHMHA, IOK C€ KOJ €BPOIICKE
OyKBe rOJIMHE TTYHOT YPOJa jaBJbajy y MOBOJFHUM YCJIOBHMA CBAKHX 4-
8 ronuHa, a y HemoBOJFHUM cBakux 9-12. Cake 3-4 roauHe jaBjba ce
Ooraruju ypoxa camo mnojenuaux crabana. 1 Isajev (2005) vaBoau na
je TyH ypoJ ceMeHa KoJ OyKBe MPHINYHO HEMpaBHIIaH, O] CBakKe 5. 110
cBake 10. roguse.

C 003upoM Ha MPETXOJHO H3HETYy XWIIOTe3y M pe3yirare
UCTpaXHBama y OKBUpPY beorpancke mikoiie METEOpOJIOTH]E, Y OBOM
paay yuu-€H je TIOKYIIaj 1a ce JoBeay y Bedy nmojaBe CyHUEBOT BeTpa
U TOAWHA MyHOT ypoaa ceMeHa. Jlakie, TecTmpaHa je Xumoresa Ja
jonm3oBaHe uecturie CyHYEeBOr BeTpa MPEKO KHILIE AOCHEBajy 10
IIyMCKOT JipBeha U Jja OHO 3axBasbyjyhu TOME OOWIIHHU]E TUIOJOHOCH.
Hpyrum peunma, Behu mHTeH3uTeT CyHUEBOr BeTpa Tpebano Ou aa
noBene 10 Behe MpoayKIje ceMeHa.

VY wucTtpaxuBamuMa je aHaJU3UpaH ypoA OKUpa Xpacra
Tyxmaka Ha noapydjy Cpema. ¥ HeIOCTaTKy MpEelU3HUjUX MoJaTaKa
KopulIheHH Cy MOAalM O KOJIMYMHU OTKYIUbeHOT kupa y lllymckom
razauHcTBy ,,Cpem* (Cpemcka MutpoBuna).

[Togamm 3a xemwujcku cactaB CyHYEBOT BeTpa JOCTYIHHU CY
IIPEKO UHTEPHETA, anu TEK ox 1995. rOJIMHE
(http://www.srl.caltech.edu/ACE/ASC/browse/brws_grphs.html), mro
je TpeAcTaBJballo 3HauajHO OTPaHUYCH-E 32 HaIlle UCTPAKUBALE.

C npyre crpane, nocroju Behu Opoj mapamerapa CyHYeBOT
BeTpa (Op3uHa, eHepruja, ryCTHHA YeCTHLIA U JIp), ajli Cy OHH Yy OBOM
Cly4yajy Mame 3HayajHu OJl XEMH|CKOI cacTtaBa. Y  OBUM
UCTpaXMBalbUMa Kao TOCpeIHH TMokazatesb 3a CyHYeB Berap
npuMemeH je ['moGanHu reomarHeTHu (Ap) WHAEKC, 3a KOJH TOCTOje
JOCTYTHH TO/IAIX 32 HETOKYITHU UCTPAKUBAHH TTEPUO/T.

MATEPUJAJ U METOJE

VY pany cy kopumheHM HoJanmy O KOJUYMHHU JKUpa XpacTta
TyXmbaka OTKYIUbEHOI Ha TOAMWIIKmEeM HUBOY o ctpane lllymckor
razauHcTBa L,,Cpem“ m3 Cpemcke MutpoBuie (JaBHo mpemysehe
,Bojsonunamryme™ — HoBu Can) 3a mepuoxn 1952-2008. rogunra. OBu
MoJlalld MPEeJICTaBJbajy MOCPEIHU MOoKa3zaTesb ypojJa U HE MOTy ce
cMarpaTy NOTIyHO npeuusHuM. IIpema peumma crpyumaka [T
,CpeM®, y romMHaMa MakCUMAaJTHOT ypoJia MorJja je OUTH OTKyTJbeHa
u Beha konuunHa.
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Ca npyre crpase, y TOAMHAMa 3a KOje HE IOCTOje TOJAIU YPOI je
[0CT0jao, anu je OMo Manu M HEJOBOJbaH 3a OTKyH. (3a morpebe
MPUMEHE CTATHCTUYKUX MeToja Owio OW 3Ha4ajHO WMaTH W TE
Mo/IaTKe. )

I'moGaiau reomaraeTHu (Ap) MHIEKC je jeJaH oJ mokas3aresba
WHTEH3HUTeTa mopeMehaja 3eMJbUHOT MarHeTHOT ToJba. Mepu ce Ha
MPEXH CTaHIapIHUX 3eMaJbCKUX CTAHUIA Y jeIMHHUIIA BpEeMEHa.
http://www.sciencemaster.com/physical/item/solar_glossary.php#Ap
Index

Ap WHIEKC TpeCcTaBiba IMOCPEIHU MOKa3aTesb WHTCH3WTETA
Cynuesor Betpa. [Ipenusnuje, 10 mopemehaja 3eMJBHHOT MarHeTHOT
1oJba Jiosia3u noj yrumajeM CyHUeBOT BeTpa.

W3Bop mnopaTtaka (MpoceyHe TOAMLIKE BpPEIHOCTH) 3a Ap
HaJIa3W Ce Ha MHTEPHET aJIPeCH:
ftp://ftp.dmi.min.dk/pub/Data/WDCCl1/indices/kp-ap/

Kopurthene cy MeceuHe v TOMIIELE BPEIHOCTH OBOT MHJICKCA,
a paheHo je u ca TpOMECEeYHUM BPEIHOCTHMA Y3 moMmepaj y (a3um on
jeIHOT Mecela.

VYV wucrtpaxuBamuma je Takohe kopumtheH u AA WMHIEKC
MarHeTHe akTuBHOCTH. [Tonmanu cy moctymnHu Ha cienehum mMHTEpHET
azpecama:
http://www.gao.spb.ru/database/esai/aa_mod.txt
ftp://ftp.ngdc.noaa.gov/STP/SOLAR _DATA/RELATED_INDICES/A
A_INDEX/AA_YEAR

Ox craTuCTHUKHX MeToja mnpuMmemeH je  [lupconon
Koe(HIMjeHT Kopenamnuje.

PE3YJIITATU U JUCKYCHJA

VY uctpaxxuBamhMa ca MECEYHHM BPEIHOCTUMA Ap MHJIEKCA U
nojalMa O OTKYIy JKMpa HajBUIIA BPEIHOCT KoepHIMjeHTa
kopenamuje yrephena je 3a anpun (r = 0,461). BpennocT xopenanuje
3aj0BoJbaBa ycioBe CTylEeHTOBOT TecTa 3a BEpOBaTHONY pH3HKa
WCIIPAaBHOCTH NpuxBarama xunorese o 0,01%.

TaGena 1: Ilomanm 3a Ap uHAEKC (IpOCeyHEe BPEAHOCTH 3a arpwil) U
OTKYT CeMEHa XpacTta Jyxmaka Ha noapy4jy I ,,Cpem* — Cpemcka
Murposuia
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I'oguna Ap MHIEKC anpuJI OT1kyn xupa (kg)
1952 34 552206
1953 16 18370
1954 14 5454
1955 14 9532
1956 27
1957 21 11884
1958 20
1959 17 1231
1960 4
1961 14
1962 14
1963 10
1964 13
1965 8
1966 7 164576
1967 9 157018
1968 13 138339
1969 14 149177
1970 16 182010
1971 15 3869
1972 11 1500
1973 30 327076
1974 21 245669
1975 16 261973
1976 17 144441
1977 16 154744
1978 23 610074
1979 25 3000
1980 1
1981 28 464771
1982 2
1983 24 354329
1984 25
1985 21 323508
1986 8 12667
1987 7 212184
1988 16
1989 23 165867
1990 27 181558
1991 17 169830
1992 1 12968
1993 19
1994 29 2350
1995 16 279741
1996 1 53688
1997 10
1998 10 184691
1999 12
2000 15 171590
2001 22
2002 17 259120
2003 20 283126
2004 11 9747
2005 1 262763
2006 11 175932
2007 9
2008 9 180616

VYV TI'pajuxony | mnpukazaHu cy OBHM MOJAIM, aJH j€ EBUICHTAH
HEJI0CTaTaK BPEAHOCTH 3a TOAMHE Y KOjuMa je ypo 6uo ciaf.
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I'PA®UKOH 1: Ap unaexc (mpoceyHe BPeIHOCTH 3a alpuil) U OTKYII
KHMpa XpacTta JIyxkmaka Ha mnoapyyjy LI ,.Cpem™ — Cpemcka
Mutposuna y nepuony 1952-2008.

45 - — 700000
[ ]
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0 b + 600000
35 f
+ 500000
30
25 - 400000 —a—Ap nHaexc
2 —e— OTKYN XMpa
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15 |
+ 200000
‘
10
-1
5 00000
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Kon TpomeceyHnnx BpemHOCTH Ap WHAEKCAa CTaTHCTHYKU
3HauajHa Be3a yTBpheHa je 3a mepmon ampwi-jyH (r = 0,454).
Bpennoct kopenanuje 3amoBosbaBa ycinoBe CTyIeHTOBOT TecTa 3a
BEpOBaTHONY pHU3HKa UCIPABHOCTH MpuxBaTama xunotese o1 0,01%.

N3melhy monmaraka 3a OTKyn ceMeHa M TOIUIIELMX BPEIHOCTH
3a Ap wHIeKc KoedummjeHT Kopenanuje u3Hocu r = 0,243, mTo Huje
CTaTUCTUYKHU 3HAYajHO, aJIM j€ Ha caMOj TPaHHUIM CUTHU(PUKAHTHOCTH.

JloOujeHn pe3ysTaTd WAy y TPHIIOT IOJIa3HO] XHIIOTE3U O
NOCTOjaby Be3e M3Mel)y ypoaa skupa xpacrta nyxmaka y Cpemy u Ap
WHJIEKCa Kao TocpemHor mokaszatesba 3a CyHueB Bertap. Besza je
cuH(a3Ha, MITO yKa3zyje Ha TO Ja ce y MmepuojuMa Behe aKTHBHOCTH
CynueBor BeTpa jaBjba U Behu ypos cemena. Hapouura norspaa 3a To
j€ YMIbEeHHUIIA J1a Cy CTAaTUCTUYKHU Haj3HAauYajHUje Kopenanuje Ao0ujeHe
3a ampui W nepuoxa anpwi-jyH. OBaj mepuoj; MOKpPHBa BEIHKH JEO
BpEMEHa TOKOM Kora ce (opMupa ceme, IITO ce JIOTHYKU yKiamna y
MI0JIa3HE TPETIIOCTABKE.
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VY uctpaxuBamuMa Be3e u3Mely ypoaa jkuMpa XpacTa IJIyXmbaka y
Cpemy m AA wWHOEKca MarHeTHE AKTHUBHOCTH HHCY 3a0eliexeHu
CTAaTUCTUYKM 3HAYajHU KoepUIMjeHTH Kopenamnuje. Mehytum,
yTBph)eHa je Be3a OBOI IOKa3zaTesba M IIMPUHE T0JI0Ba KOJ HEKHUX
BpcTa 1mymckor apseha. Duci¢ (2008) je moBeo y Besy jaekaaHe
IIPOMEHE IIMPHUHE TOJ0Ba y30paka cMpue u jene ca Jlypmuropa u A4
MHEKCa, Kao mokaszaresba CyHueBor Betpa. KoeduiujeHt kopemnamnuje
3a iepuon ox 1821 no 1990 nmo nekamama uzHocu 0,75 u 3a10BOJbaBA
ycrnoBe CTyIEeHTOBOT TecTa 3a BepoBaTHONY pH3MKa HCIPABHOCTH
npuxBaTama xumnoteze oa 0.01%. W mopen u3BecHUX OACTymHama Ha
caMOM Kpajy. mapayenaivn3aM TpeHJAa IIUpUHEe ToAoBa U AA uHIeKca
je HeCyMmHB, a JIeKaJie MHHHMAJTHHX BpPEIHOCTH C€ TMOIyaapajy
(1901/1910). ITonuaomu 6. cTeneHa. Moka3yjy BEIMKY CIMYHOCT, ILITO
Ou MOrJIO Ja yKasyje Ha TO Ja je 3a JyronepHOAUYHY KOMIIOHEHTY
npupacTa y BEJIMKO] MEpPH AUPEKTHO WM WHAUPEKTHO OJrOBOPaH
CyHues BeTap.

3a IHUCKYyCH]y O pe3yiTaTuMa HCTpakuBama Be3e u3Mmehy Ap
MHJIEKCa U ToJaTaka O OTKYITy >KHpa MHTEPECAaHTHHU Cy CTaBOBU Koje
cy uszHenu Isajev et al. (2007). OHu Cy UCTpaXUBAJIM XPaCT KUTHAK
(Quercus petraea) 3a KOju HaBOJE Ja HE TUIOJOHOCHU CBakKe TOJIMHE,
YaK M y TOJMHaMa OOWJTHOT IIBETama, MOIITO CaMO Majiu Opoj 1BETOBa
oOpasyje monoBe. Ayropu 1utupajy Behu Opoj ayropa Ha OCHOBY
YUjUX UCTPAKHMBamka y3pOKe ojbdamuBama IUIOAOBA Yy Pa3BoOjy
CBPCTaBajy y JBE rpyIie (CIOJbHU €KOJOMKH (HaKTOPH U YCIOBH KOjU
ce jaBipajy mocie ormiohema, 300r HHCKE KOJWYMHE WIH cllador
KBaJUTETa TIOJICHAa, WIM HEJOBOJBHO MPOYUEHHX YHYTpAIIBUX
mporieca).

Schmidt (2006) cmarpa na Ha ypon OykBe (Fagus sylvatica)
yTHue cienehu MexaHuW3aM: H30CTaHaK ypojaa MPeTXOJHE TOIUHEe
(ycien HeOBOJbHUX pE3EpBH) — CYHUYAHO, TOIUIO U CYBO MPETXOTHO
neto (moceOHO jysn) — BeNHMKa KOJIMYMHA a30Ta J1a OW ce MOIyHuse
pesepse.

[lomenyTu 1tuTaTH YyKa3yjy Ha HEIOCTaTak IOjeIUHHUX
XEMHUJCKUX eJleMeHaTa KOju Ccy OMJbKama HEONXOJHHM 3a OOHMIIHHje
IUIOJIOHOIIECE, a Koju Joja3e mnocpeactBoM CyHYeBOr BeTpa
(Stevancevié, 2004).
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[Toganm 0 KONMWYMHU OTKYIJBHOT JKHpa, KOpHIIheHH y OBOM panuy,
uMajy y ceOu 1 U3BECHE HENPEIM3HOCTH, ITO CE MPEe CBEra OJTHOCH Ha
YUICHUIY Jla Yy TroAMHaMa HajOooJker ypoja jelaH Jeo0 oOcTaje
HEOTKYTUbCH. 3aTHM, NIPUMETAH j€ U HEeJJOCTaTaK TauHUX MOJaTaKa W3
roavHa Hajciabujer ypozna. 36or tora O6u Hajoosbe OMIO na ce
CIIpOBEy MCTpaKUBamba y KOjuMa OM Ce€ ypoJ CeMEeHa KOHTPOJIACAO
Ha TepeHy Ha Behem Opojy ormeaHux crabana, yuMme Ou ce JOOMIH
IMPEKTHH MTOKAa3aTeJbU.

Taxohe 6u Tpebano cnpoBecTH HCTpakMBama y Kojuma Ou ce
WCTHTaNa Be3a IOKa3zaTesha ypoja W HEeKWx mapamerapa CyHYeBOT
BeTpa. Kopumiheme IUpeKTHHX TOKa3aTesba, Kako ypoja, Tako MU
CynueBor Berpa Ou pjompuHeno Behoj MOy3IaHOCTH HOOHMjEHUX
pesynrara. (U mopen mpobiema ca 6a3ama mojaTaka, y OBOM pany
NoOMjeHe Cy CTaTUCTUYKH 3HavajHE BPEIHOCTH KOeHIIMjeHTa
Kopenaiuyje.)

Taxohe, HeomrxoqHO je uctahu 1a cy y oBOM pany kKopuiiheHw,
ca jemHe CTpaHe JIOKAIHU IOKa3aresb (ypol JyKEAaKOBOT XXHpa y
Cpemy), a ca npyre crtpane riobannu (Ap uHaekc). Y Oyayhum
UCTpaXMBamkUMa OM Tpebano y3eTH y OO3Up M KpeTame YecTHIa
CyHueBor BeTpa Koje ce OJBHja 1O JIMHHjaMa I€OMarHeTHOT T0Jba,
KOje yTUYe Ha Pa3IMuUT CacTaB XEMH]CKUX elleMeHaTa Koju Ao0ujajy
nojenune obsactu. [loceOHO 3HAYajHA WCTpakWBarma Owia O OHA Y
KOojuMa OM y pa3matpame OMO y3eT U XEMH]CKU CacTaB KHUIIEe U eroBa
Be3a ca YPOJIOM CEMEHa.
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3AXBAJIHOCT

Aymopu  ce  ucnpeo  beocpaocke  wiKone
Mmemeoponozuje  3axeanyjy  Ilymckom  2az30ouncmey
»wCpem® uz Cpemcke Mumposuuye (nocedno Oounj. uHic.
Buoy Pahesuhy) na ycmyn.senum nooayuma.
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MpBun cpnckmn apxmenunckon Ceetn CaBa
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Dok 10.
XX 7520. godina (2011).
U Beogradu.

,Heka peun 6yay 6nare a
AOKa3u jakn''
Marpujapx MNasne

Cprickn kaneHagap
CBeror CaBe
7]
ByjaHckn Kpcr MNarpujapxa lNaBna

Munan T. CreBaH4yeBuh

AncrTpakr

Hajcrapuju opurnHasHu A[OKYMEHT KOju je A[atupaH o
Cprickom KaneHgapy je Kapejckm tnnmk CsBetor CaBe. Hajmnabu
AOKYyMEeHT Koju je HabeH y 2010. rogmHun je ByjaHcku Kpcrt
lMatpujapxa [llaBna y MaHactupy ByjaH Cpricke [lpaBocnaBHe
Lpkse. Oba fokymeHTa AaTtupaHa cy cumb0O/IOM 3a BpeEME KOoju je
JjeanHcTBeH y CBETy KaJlieHgapa a Koju rnortude u3 BuH4YaHcke
Kyntype. ByjaHckun KpcT [llatpujapxa [llasna je Hajéos/bu AoKas Aa
Cprickn KajseHgap XuBu y Hapoady v Aa rpeicraB/ba UCTOPUJCKO U
KyATYpHO Hacsehe cprickor Hapoga v Cpricke lNpaBociaBHe LipkBe.

Cpricka kasneHgapcka 7520. rognHa rioyesia je 5. anpuia
2011. rogmHe no peropnjaHCcKoM KasaeHaapy.

Abstract

The oldest original document that was dated by the Serbian
calendar Karejski tipik Saint Sava. The youngest document that
was found in 2010. year is Cross Patriarch Pavle in Vujan Serbian
Orthodox Church. Both documents are dated with the symbol for
the time that is unique in the world calendar that comes from the
Vinca culture. Vujanski Cross Patriarch Pavle is the best proof that
the Serbian Kelendar lives of the people and the historical and
cultural heritage of the Serbian people and Serbian Orthodox
Church. Serbian calendar 7520th year began on 5 April 2011,
according to the Gregorian calendar.
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N3muniwu/beHo yapcreo

lpunaukom Buiie roceta VcraHbysy, ocamMAeceTUX roAnHa
npoLwsior Beka, mmMao cam cpehy aga je jegaH 4saH Hale Ap)XaBHe
ekcriepTcke paenerayuvje poheH y MWcraHbyny. OH Mu je pfocra
rmoMorao rnpunKom obuaacka NCTopUjCKUX CrIOMEHUNKA.

MebhyTtum, MHOro cy Mu [OMOr/M U YAAGHOBU TypCKeE
Aeneraymje Koju cy 6wuam yrio3Hatu ca MOjUM UCTPa>KnuBarbuMa
BuzaHTujckor kaneHgapa.

Y Toky cnyxbeHe Beyepe, jegaH uYsiaH Typcke fgeseraumvje
U3pPasmno je CymMry y BEPOAOCTOJHOCT MOJUX UCTPa>kKuBar-a, jep nako
je poheH y WctaHbyny, HuKaga Huje 4yo ga rnocroju Bu3aHTUjCKu
KaseHgap.

Y 10 Bpeme 6uo caMm caMOyBEPEH jep caM U3 UCTOpUje y4no
Aaa je BU3AHTHNIA rioctojana, Aa Cy cCpricke upkBe rpaheHe y
BU3aHTUJCKOM CTUJ1Y, Aa je MoCTojao BM3aHTUJCKU KaseHgap, Aa
MOCTOju BU3AHTUJCKa epa UTA.

Konera w3 Typcke penerayuje je ca ryHO [1OWITOBaHa
npun4yao o JynunjaHCKOM KaseHgapy v KaneHgapy Bacununja [pyror.
MebhyTnm, meHe je nHTepecoBao camMoO BU3aHTUJCKN KaseHaap.

buo cam usHeHaheH ga 4OBEK KOju Tako [o6po ro3sHaje
PUMCKE KaJleHgape U roBopu HEKOJ/IMKO je3nka He 3Ha Ja je
MoCTojao BM3AHTUJCKM KasleHgap. BepoBaTHO je cxBatnmo jga He
yBaxkaBaM HEroB0 MULL/bEH-E [1a jJe Ha Kpajy Bedepe Harso
MTPOMEHNO TEMY.

Mebytnm, kaga cam y WctaHbysn gowiao HapeaHe roAuHe,
MOj caroBopHuK Huje 3abopaBuo Halla pa3MUMOUIaXKera y Be3u ca
KaJsieHAapoMm jaBHO m3pedeHa Ha ciyb6eHoj Bedepu.

lNocne cpaa4yHor rnoHOBHOI HaLUer CycpeTa npeasioxuo My je
HOBY pasMmeHy MULLI/bEHA O U3MHLUHEHOM KaJseHpgapy, a/n TeK
rnocne npernega Crapux UCTOPUJCKUX  [OKyMeHata PuMckor
yapcrsa.

OH je 6uo npBu Koju je ynoTpebuo u3spas ''M3MHLL/bEH
KaneHgap''.

Ha moje Benunko 3aa0BO/bLCTBO Kosiera My je omoryhuo aga
norne[am 4OKyMeHTa Koja 6u mu 6uaa HeZOCTYNHA Y HEKUM APY UM
OKOJIHOCTMUMA. buna cy 1o opuruHaaHa UCTopujcka AOKyMEHTA.

lpernegomM puMcknx AOKymeHata o4 rpe 1453. roauHe,
Hucam Haliao HujeaaH BU3aHTUJCKU JOKYMEHT.

CBu [AOKYMEHTU HOCU/IN Cy O3HaKy PUMCKO LlapCTBO a yMeCTo
BH3aHTHHaya rnocrojasmn cy (Roma)Pomejn, o4HOCHO PuMibaHM.
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Mebhy PummaHuma Huje 6uno obenexja Hapoaa(rniemeHa),
cBu cy 6unn camMo Pomeju, PumsbaHn. Tako cy cegamMHaecTt
puMckux mmrnepatopa 6uan Cpbu(Pomeju) a Hajsehu npocrneputer
AOCTUrHYT je 3a Bpeme BJsiagasuHe Bacunuja [pyror. CBe WTO je
HanucaHo wan usrpaheHo npunucuBaHo je Pomejuma 6e3 063upa
KOM Hapoay, O4HOCHO rJIeMEHY rpunagzasin.

Obenexje Hapoga rnoymr-e 4a ce jaB/ba TeK y 6. BEKY Kaja
noynre popmuparbe apxxasa y 0KBupy Pumckor yapcrea. Of Tor
BpPEMEHA MOYUH€ [PEro3HaBarbe Hapoha Koju Cy ce Hanaswaum 'y
okBUpY Pumckor yapcrBa. Y AOKyMeEHTMMa rocsie 6. BeKka jaB/ba
obenexje Pomeja kom Hapogy rnpnnaaajy.

UcTpaxyjyhu ncropnjy ctaHbyna, casHajem ga je y tpehem
Beky UcraHbyn Hocmo mme Augusta Antonina. Llap KOHCTaHTUH
my je gao mme Secunda Roma (Apyrn Pum) un riporniacvo ra
npecTtoHuyom Pumckor yapcrsa. M Taga casHajem fa ce oBaj rpaj
HuKaaa Huje 38ao0 KOHCTaHTUHOMO/b.

o 5. Beka oBaj rpaa ce 3Bao Secunda Roma a oa 5. Beka
Aobuja HazmB Nova Roma (HoBn PuM). Hapoauw y OKpyXery

WctaH6yn cy 3Bann Ramiyet al-kubra, (s A daale, Benuku rpag

. e

pum/baHa nam Taht-i Rum, , <>l Ol , llpectoHnya pum/baHa. ¥
CTapuM CPriCkKMM u LPKBEHUM [OKYMEHTUMa Hasiasu ce ume
Lapurpag. Ha3zuB UctaHbyn 4obuo je Ha 3axTeB TypCKe BJ/afde TEK
1923. roguHe.

Y cBoOjoj Aayroj ncropmjn osaj rpag HNKaga Huje HOCHO
nMe BU3aHTMOH N HUKaga Huje 6Mo npecroHnya BusaHrmnje.

HwujenaH uap ucrtoyHor gesna Pumckor yapcrBa HUje HOCMO
HasnB BU3aHTUjCKu Uap. HujeaaH AOKYMEHT HUje ykasnBao Aa
nocroje BuzaHtujum. Ha obanraynoHum JOKYMEHTUMAa rnoTrinmcnBaim
cy ce camo Pomeju, PuM/baHu.

Ako y EHrneckoj xxunse EHrnesu y ®paHuyckoj ®paHuy3u
OHfAa je BuzaHTuja jeanHo 4apcTBO Ha CBETY r4e Hapod Huje HOCcuo
ume cBoje gp)xaBe, O[4HOCHO y WU3MULL/bEHO] BuzaHTUju Hema
BuzantuHaua, anv nma PumsbaHa.

CBe go 395. rogmHe Pumcko LapCcTBO je 6u10 jeaAnHCTBEHO.
Te rognHe yap Teogocuje Benuku riogenno je PuMcCKo L4apcCTBoO Ha
ABa agena. JeqHoM cuHy ApKaaujy je [ao UCTOYHM [eo a ApPyrom
XOoHopwujy 3anagHu 4eo Pumckor yapcrsa.

3anagHun feo PumMmckor uyapcrBa ripornaga 478. roguHe na
ucTtoyHn geo Pumckor yapcrsa, Nova Roma, riocrtaje HaciegHuk
Le/10KynMHOIr KY/ATYPHOI n UCTOpUjcKor Hacsieha Pumckor yapcrsa.
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Cyko6 aBe Lipkse, [lpaBocnaBHe n KaTosmuke, 3aro4qyeo je
Ha [leTtHaectoj cegHuuyn Yersptor BacemeHckor Cabopa 360r
ycBajarba KaHoHa 28 kaga je Bacer/beHcka natpujapwivja gobuna
AYXOBHY jypucamkuymjy. Of TOr BpeEMEHa roYUH-€ [MOJIMTUYKO U
AyxoBHo pusasictso namehy Hosor Pnma(Nova Roma) n Pnma.

lMocne jegHor MuneHujyma, o4 nporacrtv 3arnagHor gesa
Pumckor yapcrBa, 1453. rogmHe riporiaga U UCTOYHU [E0 PuMcKor
yapcrsa. lNocne naga MCcTtodyHor gesia PUMCKor 4apcrBa, EKOHOMCKU
OCHa)keHoM PuMy HUKaKo HUje ogrosapasio fga WCTOPUJCKO U
AyX0BHO Hacnehe Pumckor uyapcrsa genav ca Hosum Pumom (Nova
Roma).

360r Texre nane p[ga [noctaHe BPXOBHW  riorsiaBap
XpuwhaHcke LipkBe, ca npUHUWIIOM HErNorpeLwmnBocTn, CcyKob
BacerweHcke natpujapmje n pyumckor llane je gosBeo 4o Benukor
packona 1054. roguHe. XpuwhaHcka LipkBa Hema BpPXOBHOI
rornaBapa a BacesbeHCKu natpujapx je npsu mehy jeaHakuma.

36or Tora je nana Tpaxkuo HauynmHe Kako ga gosene Pum y
LEeHTap rnoanTnKke un Aa rnocraHe jeauHu nornasap XpuwhaHcke
LipkBe. 3axteB rnarie 3a rnosparak KyJaTypHOr un AyXOBHOI Hacieha
umMa NCTopujcKke OCHOBE jep je Pumcko yapcTBo Hacrasio n3 PuMcke
Penyb6nuke.

Mebhytnm, TOMe ce npotuBuia BacesbeHcKa naTtpujapLunja
KOja rnowTyje u 4yBa KaHoHe u ogsiyke cegam CBeTux Bace/beHCKux
cabopa n agecet npusHatux NomecHnx Cabopa.

Ha ocHoBy Bace/beHcknx u  ripu3Hatux  [loMecHux
AOKyMeHTa, ueHTap xpuwhaHcTBa je 6una Secunda Roma a
kacHuje Nova Roma. [lpotusmere XpuwhaHcke [lpaBociaBHe
LpkBe, OKO rpey3uMarba AyXOBHE U MOJINTUYKE BJ1acTu, OAHOCHO,
UCTOPUJCKOr n AyXO0BHOIr Hacsneha, umMasao je ucTopujcKky OCHOBY jep
je ueHTap xpnwhaHcTBa 6una BacesbeHcka lNaTpujapluvija.

CeBux cegam CBeTux BacerbeHckmnx cabopa ogp)xaHo je roa
MOKpOBUTE/bCTBOM BacesbeHcke natpujapluvje, na je XpuwhaHcka
lMpaBocnaBHa LipkBa cmartpasna Aga HOj npunaga UCTOPUJCKO U
AyX0BHO Hacrnebe.

1. Hukejcku cabop (Maj — jyH 325.);

2. Secunda Roma cabop (maj — jyn 381.), y Hawem Hapoay
rno3Hat kao lNpsu Hapurpaacku cabop;

3. Egecku cabop (jyH — jya 431);

4. XankuaoHcku cabop (8. oktobap — 1. HoBeMbap 451.);

5. Nova Roma cabop (Maj — jyH 553.) y HaweMm Hapogy ro3HaTt
Kkao Apyrn yapurpascku cabop;

6. Nova Roma cabop (HoBembap 680. — cenrtembap 681.) y

Haluem Hapoay rno3HaTt Kao Tpehu yapurpaacku cabop;
7. Apyrn Hukejckn cabop (centembap — oktobap 787.).
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BehunHa oa mpm3aHatnx [lomecHux cabopa oap>xaHu cy y
UCTOYHOM gesly PumMckor yapcrsa:

1. [lomecHn cabop AHkupcku (314.), y Hawem Hapody rno3HaTt
kao lNpBu nomecHn cabop;

2. [lomecHn cabop Heokecapujckm (315.), oaHocHoO [pyrum
rmomecHu cabop.

3. [MomecHu cabop raHrpcku (340.), oaHocHO Tpehu nomecHu
cabop.

4. [omecHu cabop AHTnoxujcku (341.), oaHocHo YeTBpTun
rmomecHu cabop.

5. [NomecHu cabop Capanykun (343.), oagHOCHO lNeTu nomecHu
cabop.

6. [lomecHu cabop Jlaoaukujcku (Apyra nosioBuHa 4. Beka),
04HOCHO LllecTu nomecHu cabop.

7. [lomecHn Secunda Roma_ca6bop (394.), y Hawem Hapogy
no3Hat kao Cegmu rnomecHu Llapurpaacku cabop.

8. [NomecHu cabop KaprtarmHcku (419.), oaHOocHO OcMu
rmomecHu cabop.

9. [lNomecHun Nova Roma_cabop (861.), y Hawem Hapoay
no3HaT Kao /[jesetu nnomecHu Llapurpaackm cabop.

10. [TomecHn Besinku Nova Roma cabop (880.), y Hawem
HapoAy no3HaT Kkao_cabop y Ceetoj Codujn.

Y pokymeHTMMa BacesbeHckux n [lomecHux cabopa
XpunwhaHcke LipkBe He nocrojn pe4y BnsaHtnja. Takohbe Hema
Hun KoHcTaTHONno/ba HW BuzaHTMOHa HU BuzaHtuHaua. Y
Meceyocnosnma XpunwhaHcke [IpaBocnasHe LpkBe He
MocToju HYjegaH BN3aHTHjCKN CBETUTEJD.

Og 1054. na cse go 1557. rognHe, Pum je rnokywaBao ga
npeysme KyJATypHO Hacsehe wucroyHor jgena Pumckor uapcrsa,
ogHocHo Hosor Puma. Mebytum, cBu TM Haropu Puma 6uam cy
b6esycnieuHu.

Taga ce jaBunia reHujasaHa 3amMmcao.

UN3mucinhe HOBO mmMe UCTOYHOM Aesly Pumckor yapcrBa u
Ha3sahe ra BU3aHTHja.

U Tako ymecto BeEKOBHe 60pbe 3a MCTOPUJCKO M KYJITYPHO
Hacnebhe, noauTUKa Ha rpaHuUn Jby4CKe MHIreHUO3HOCTH y 16. BEKy
XepoHnma Bonga, Bennkor nsymuresba, npeysesna je cee 1o 6e3
6opbe.
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VIcTpaxkunBara CTapux HNCTOPUJCKMX AOKyMeHara Katojimyke
LipkBe rioka3syjy 4a ce namuli/beHa BusaHTHja ripsu rnyT jaB/ba TEK
y 16. Beky y AOKyMeHTuMa XepoHuma Bosga.

Tako f[ona3nMo 40 ca3Hara 4a

BuzaHTHja HMKapga HMje nocrojasa, a HN3MMLW/bEHa
BH3aHTHjCcka wucropyja Besnukor wusymutesba, XepoHuMa
Boncgpa wn pgomahux cepBnsiHMx wucropnyapa je Hajsehn
ncropmjckm gpancnpmkaTt y ncropmjn sjbyacke umBuiin3sayuje.

Y3 nomoh cepBuiHux wuctopmuyapa y 3em/bama Koje cy
npurnagasae uCTOYHOM Jesly Pumckor wuyapcrtBa, Pum rnpey3nma
LE€JIOKYMHO UCTOpUjcko Hacriehe Hosor Puma. Mehytum, 6opba oko
AyxoBHOr Hacneha u npusHaBara llane 3a BpPXOBHOI rorsasapa
XpuwhaHcke LipkBe Boan ce u agaHac. Y gaHauike Bpeme [JyXOBHO
jeanHcTBo xpuwhaHa je Heorxo4HoO, caMo je HayuH rocTmn3ara Tor
jeanHcTtsa criopaH.

BuzaHTHja HMje uyapcrBso, Beh HWHIreHHNO3HHN
HMHCTpYMeHT Besnukor wn3symure/sba KOju je 03aKOHHNO
npeysnmame MUCTOPHUJCKOIr WM KyaTypHor Hacneha Hosor
Puma.

Caga wuCTOoYyHM p[eo Pumckor uyapcrBa, Koje je Ha3BaH
BusaHTtuja, mma Heky ''cBojy' Bu3aHTUjCKy uctopujy koja he ce
nmcatn y 16. m 17 BeKky, un Koja ce He cme rnoucroBehmnsatn ca
UCTOPUJOM PuMCKOIr 4apCTBa.

HaznB Nova Roma 7T1peba wn3bpucarm wun3 CBUX
HauMOHaJIHUX NCTOPHja U CBUX UPKBEHNX AOKYMeHTa u garmn
My HOBO MMe Bn3zaHTnoH nsiin KOHCTaHTUHOIMO/b.

lloctaB/ba ce nuTawe LTa je ca CPriCKUM WUCTOPUJCKUM U
KyATypHUM Hacsaehem, koje je y3 rnomoh pgomahux cepBuIHUX
ucropuyapa u3MULLI/bEHOr LapcTBa, U3MEHEHO M ycar/salleHo ca
HOBOHarnncaHoM BU3aHTUJCKOM UCTOPUJOM.

OgroBop je jegHoctaBaH. Cpricka nucropuja je 6pucaHa waun
ycarsialasaHa ca yHaripes rocras/beHUM Uu/beBuMa Besnmkor
nsymurespa. [la 6u nucaan HOBY BU3AHTOJIOLLIKY UCTOPUJY CPricKor
Hapoaa, cepBWJIHU nucropmnyapu cy hytamem ripenyctnan 3abopaBy
LIEIOKYMHO KHMXEBHO U HAay4YHO Hacrehe cprickor Hapoa.

3a mux He rnocroju CBeTu Cpricku pykonuc - Cprncko
yerBopojeBaHhesbe, HarnvcaHo Ha rneprameHTy Ha 305 crpaHa,
3akoHornpasuio CeBetor CaBe, Kapejckn Tunuk, [JedaHcke
xpucoBysbe, CTyAeHUYKU Tunmk, MupocnaB/beBo jeBaHhe/me wu
Xusbazie ctapux pyKONUCHUX KHbUra CPprickor Hapoda pas3acyTux o
yenoj Eeponu.
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YmecTo ga nuily O BEJIMKOM KHoMXEBHOM U Hay4YHOM Orlycy
CPrickor Hapoaa, CepBu/IHN nctopmuyapu nuiy o pabowwy kog Cpba.
PABOLU rnioctaje cumb0s1 HEMMCMEHOCTU CPrICKOr Hapoga v MOTO
CEPBUITHUX NCTOPpUYapa N3MNLLIbEHE BU3AHTUJCKE UCTOpUJE Yy UN/bY
pyxXera Hapoaa.

Tako je Cpricko KyATypHO Hacsehe rocrano kosarepasHa
wreta y 6opbu nmehy Hosor Puma v Pnma, 04HOCHO VICTOKa m
3anaga. [lpBu Ha yaapy 6uo je Cprickum kasneHgap Hajpehun un
Hajcrapuju Hay4dyHu CIrIOMEHUK CPrICKor Hapoga. Ymecto mera
Aomahu  cepBuiHN  ucTopu4apu  U3MUCIWIN CY  BU3AHTUJCKU
KasneHaap.

VBMULLIbEHY  BU3aHTUJCKM  KajeHAap Huje TBOpeBUHAa
Benukor naymmntesba Beh Hawumx, gomMahux, cepBuiHUX ncropmnyapa
U3MULL/BEHOI BU3aHTUjCKOr uapcTsBa. To je 6uo ruxoB Hajsehu
CePBUITHU [ONPUHOC U3MULLIBLEHO] UCTOPUN Benukor nsymmresba rna
je Cprickn KaneHgap, HajBehu Hay4YHu CrIOMEHUK CPriCKOr Hapoda
rnao y 3abopaB # MoCTao caMo joLl jeHa KosiatepasiHa LiTeTa.

U3 ucropuje 3HamMo fa OHaj KOju KOHTPOJIMLIE [1POLLJIOCT,
KOHTpoO/nLIe W CafaliHoCT, a MoXe [Ja KOHTpoauvlue u Haly
6yayhHOCT.

Cpricka [llpaBocnaBHa LlpkBa uyBana je KaneHaap Csetor
CaBe cBe go 19. Beka a gaHac KanerHaap Csetor CaBe HE NMoMUH€
Hu [ip>xaBa Hn Cpricka lpasBociaBHa LipkBa.

3aTto ce yBek ceTuM peumn CBeTor Bnagnke Hukonaja:

"Cpricka Be/IMKO4yLWHOCT 4ecTo je npenasuna y cnabocr. U
TO y BE/IMKY M ybutauHy caaboct — y cepsusiHoct'. 1941. Teoayn,
Jby6ocTuma, CBetn Bnagnka Hunkonaj Benumnposuh.

OaHolweke PYKOMUCHUX  KHbMra, [oBe/ba, 3aKOHa Wy
UpKBEHUX penukBuja Huje 6una kpaha Beh npeysmmare, Ha
"6e3roBpaTtHO 4yBarbe€'' W rpucBajarkb€ un CBOjaTambe, BEJINKE
UCTOPUJCKE M KYNTYypHE 6aLITUHE CPrICKOr HapoAa.

Cpbn cy paBann nNpegHoOCT AYyXOBHMM a OHH
MaTtepujanHmM BpegHocTiMma. Cpbun cy nmcasim a OHM
OAHOCHJIN, jep CBOje HUCY NMAaJIN.

Tako ce Halwle b6pojHe HajcTapuje PyKOMNUCHE KHbure Hasiase
LUNPOM APXKaBHUX U MpuBaTHUX Kosiekyuja. lNoyeBwmn o 17. Beka,
Be/IMKU 6poj ucropmyapa nuiie BU3AHTOJIOWKY MCTOPUJy CPrCKoOr
Hapoga a cBe y CcKknagy ca 3agatmm uuwbeBuma Benaukor
n3ymutesba. Kaga ce nsbpoje cee ucropuje cprickor Hapoga Koje cy
nucaan BM3aHTOJI03M [0J1a3n ce A0 Ca3Harba Aa HujegaH Hapog y
CBETYy HeMa TOJ/MKu 6poj M3MULLI/BEHUX MCTOPpUja Kao LTO uMa
CPricCKu Hapoa.
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lncawe u3MULL/bEHE CPrICKE BU3aHTOJIOLIKE UCTOpUje
AOHOCWJIO je BeJIKYy MmartepujasiHy KOpuCT a MHoru cy Aobuaun
3Bame [OKTopa 3a JIMYHU [OMPUHOC U3MULLI/BEHOM LapcTBy.
CepBusiHn uctopuydapu cy rnpeko Hohu nocrajaamn 4aaHoBU CTPaHuUx
akagemuja wav cy gobujaau 3Bar€ rMo4YacHuUX AOKTOpa €BPOrCKux
yHuBep3uteta. OCHOBHU LiN/b HOBOKOMIMOHOBaHNX BU3aHTOJIOLIKUX
ucTopuja je ga ce cakpuje Be/mKa AyXOBHa U Ky/ATypHa 6alutuHa
Cprickor HapoAa.

CBe cBoje MHTeJsIeKTya/IHE KarnauuTeTe UCKOPUCTUIU Cy 3a
paspaay HajCUTHUUX UCTOPUJCKuX hancugukarta a cBe y UU/bY
BepupuKaumje usMnlL/LeHe BU3aHTUJCKE UCTopUje.

Tako og wyme UCToprjckmnx pasncnpnkara cepBHUITHNX
ncropnyapa, He MOXke ga ce BMAN APBO CPriCKe ucropuje.

U3mucanam cy ga Cy Halue UpKBe rpabheHe y BU3aHTUJCKOM a
He y Pawkom n MopaBckoM CTuily. JbyaAn M3 Halnx KpajeBa HUCYy
6unn pumckn yapeBu Beh BuzaHTujcku. 1o BuzaHTO/103MMa Cpbu
Hucy 6unn y cacraBy Pumcke uyapeBuHe Beh U3MULLIIbEHE
BU3aHTUjCcKe. Ha 0CHOBY HOBOHarmcaHmnx BU3aHTOJIOLKNX UCTOpUja
cprickor Hapoga, a cBe y cKaagy ca uwmbeBuma Benukor
nsymutesba, Cpbu cy Ha baskaH gownaun y 6. BEKY.

CepBusiHn wncropuydapu npehyTkyjy ga cy cBu Hapoau y
okBupy Pumckor yapcrea [4o 6. Beka 6uan Pomeju, 6e3 obenexja
KOojeM riieMeHy npunagajy.

CBakun rnogaHuk PuMckor yapcrBa y jaBHOM XUBOTY 6uo je
rnokplwTaBsaH n 4obujao je HoOBO puMCKO mme. TO rpaBusio Baxusio
je n 3a 17 Cpba pumckux mmnepatopa: KocraHymje je poheH y
Huwy, BerpaHmoH poheH y ceny bywipamy 6sm3y byjaHoBua,
TpajaH poheH y ceny byb6banuja 6au3y pgaHawre Cpemcke
MuTtposure(Cnpmunjym), JoBunjaH poheHun b6eorpahaHunH
(CuHrugyHym), rpaymjaH poheH y Cupmmnjymy, KOHCTaHTHMH
Besimkn poheH y Huwy(Hauc), AypenunjaH ce/bak U3 OKOJNHE
Cupmnjyma, JyctnHmjaH 1 Bennkn poheH Ha Jsokaautety
UapnunHor rpaaga, Knaypgmnje 2 wn ®nasuje CeBep poheHu y
Huwy uty.

Ha ocHOBYy puMCKuUX UCTOPUJCKUX AOKyMeHaTta PuUM/baHu cy
rmokopusin Cpbe y 167. rognHun rnnpe Xpucra.

PumMmcko cBelwTEHCTBO Yy 46. roguHn rpe Xpucra, Huje
npuxeBarasio ro4YeTaKk KaJeHgapcke roguHe 3a 1. jaHyap o
JynujaHckoMm KasneHgapy, jep je Tor fgaHa naraHckym Hapod, y
cactaBy Pumckor yapcrBa, cinaBno Mann boxxuh.

llocTaB/ba ce nuTarbe, Kako je CBELUTEHCTBO y 46. rognHu
npe Xpwucra 3Hano ga nocroju Manam boxuh kaga Manw boxuh
c/1aBu caMo CpriCkv HapoJ.
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XpuwhaHcka LlpkBa je npeysena  Cprcku  CUMBOJI
AYXOBHOCTU KOju je wuckazaH y 6pojy Tpu, Kao cumBOJ
xpuwhaHcTBa, 0gHOCHO CBeTo TpojcTBo.

Ty npcrta cy CUMBOJSI HeMaTepujasHocTy npupoge u
AYXOBHOCTU CPriCKOr Hapoga M JA€e0 HEeroBor KyJaTypHOr #
ucropujckor Hacseha. To je Hajsehun gokas ga cy Cpbu riocrojanau
Ha 0BMM rpocTopuMa jowl y BpeMe OCHMBala XpuwhaHcke
LUpkBe. CumBosin HapoAa HMKaga ce He merajy Beh ce rnpeHoce ca
KOJIEHa Ha KOJIEHO, 6110 y NMNCaHOM O6J/IUKY U/IN YCMEHUM IyTEM.

Ha ocHoBy 3anuca lNnuHuja Crapujer( 23.-73.), Cpbu cy Ha
bankaHy y npBoM BeKky rajuim BuHOBY Jio3y. OBaj 3anuc
BM3aHTO/103u Ccy oabaunau Kao Hernoy3sAaH, Je4HOCTaBHO PEYEHO,
Huje ce ykKnaanao y MU3MULLIbEHY BUW3aHTUJCKy uctopujy. [lauHuje
crapujun ncropmyap v caBpemeHuk Cpba Harnmcao je 4yyBEHO AE/I0
Naturalis Historia, koje je He3aBucaH nssBop nHpopmauymja.

UcTpar>knBawa BNHYaHCKOr nucMa
JeaaH oa Hajsehux HayyHux goripuHoca kojn je Ceetu CaBa
oCTaBMo y 3aBeT CPprickoM Hapogy je Cprickm kaseHgap u
hupuanyHo nmucmo BuHyaHcke KynType. CBetu CaBa je 3Hao 3Hayaj
hupunnye v Cprickor kaneHgapa v ga 6u ux cadyBao Kpo3 BEKOBE,
YHEO UX Jje Yy KOAEKC UpKBeHux rpasuna Cpricke [lpaBocsiaBHe
LipkBe n Ha 1aj HauyuH 03aKkoHno hupunnanyy v Cpricku KaneHgap.
Tako je Kanenpap CBeror CaBe nocrao 3BaHNYHU
kaneHpgap Cpncke [IpaBocnaBsHe LpkBe a hupnanya
3BaHN4YHO nncmo Cpricke lNpaBsocnaBHe LpkBe.
CnoBa BuH4aHcke KynType

T,Z,M,V,D,G, A, A, W, P, X, 0,Y,
S’ I) L’ H’ C’ E’ II’ )K9 y’ (I)Q H’ 3' ﬂ’ H’ ‘H)I
IH9 m’ 1’9 ;\‘9 A’ E? y: T, A’ p’ 6’ 6’ £I ?°

Jda 6u ce carnegao 3Ha4yaj BwuHuyaHckor nmcma, wn3 6.
MmuieHujyma n.H.e., Tpeba pehn pga je [IpoTocymMepcko
nukTorpagcko nucMo Hacrasno 3100 n.H.e., puyko nucMo oko 900.
roAanHa r.H.e. a 1atmHcko oko 600. rognHa r.H.e.

CBe TO ykasyje Aa je BMHYaHCKO NMUCMO Hajcrapumje
NMMCMO eBpoOriCKe UMnBuIn3aynje. Y CBeTOBHOM r1orsieqy, Cpricku
Hapoa KopucTno je m Kopucrtu, oba nucma, hupuauyy v natmHuly,
KOja ce Hanasze y BuH4YaHCKOj KynTypu, jep cy oba rnucma KysatypHo
u ucrtopujcko Hacnehe cprickor Hapoaa. (Buagwn Tpehy cBeckKy,
beorpaacke wkose mereoposiornje).

CBakmn Hapopg Tpebaso 6m pga ce MNOHOCH CBOJHUM
nMcMoMm ako ra wumMma. Cprickm Hapopjg IMOHOCH ce CBOjoM
hupunnyom n natmHuLyomMm.
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CBetun CaBa

Cpricka [lpaBocnaBHa LlpkBa cTekna je ayrokegasiiHoCcT
1219. roanHe, 3a kojy ce n3zbopno CBetu CaBa ko4 Bace/beHcKor
natpujapxa y Hwukeju. [latpujapx ra je wuMeHoBao 3a MpBOr
apxunernimckona Cpricke [llpaBocnasHe LipkBe. Cpricka lNpaBocsiaBHa
LipkBa je jeaHa oA nMoMecHux upkasa y paHry [llaTtpujaplumje koja
ca ocTa/iMM MOMECHUM UpKBama 4YuHUW jeanHcTBeHy Lpksy. Opyre
NnoMecHe LUpKBe 'y paHry nartpujapumje cy: Baces/beHcka
narpujapwmja, Jepycanmmcka, Pycka, byrapcka, AHTMoxujcka,
AnekcaHgpwujcka, PymyHcka mn py3ujcka.

L2

e e

lpBu cprickn apxuenunckon Ceetn CaBa

Cpricka [llpaBocsiiaBHa LipkBa 4dyBasia je kaseHgap CBetor
CaBe cBe fo 19. Beka a oHAa cy ce nojasuau JyauvjaHuu u
FperopujaHum v HaMeTHy/IN KajaeHAapCKO MUTaHe€ Kao UCTPYMEHT
3a HoBY f[e0by CpricKkor HapoAa.
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CpﬂCKM yHnBep3nTeTm

Cpricka npaBoc/iaBHa UpKBa uma Besnku 6poj upkasa u
mMaHactupa Koju cy 6uin Cprcku yHuBep3uTeTu. XunaHgap,
Mehka natpujapwmuja, [fedann, CryaeHnuya, XXwda, [padaHuua,
Conohann, [feBuny, MuneweBa, PaBaHuua, /byboctuma, henuje,
TpoHowa, Octpor, Lletnwcku  mMaHactup, ByjaH, Xoroso,
Kpyweagon, BpaheswHuya, MaHacuja, byphesn  Crynoswm,
JlenaBnHa, Kpka, Kpyna, Aparosuh, barwcka, lMuBa, CaBuHa, Coko,
Foprak, ButoBHunua, PagoBawHnya, TaBHa, MowTaHnya, Jo6pyH mn
Apyru.

Cprickm Hapoa je y 4act Csertor CaBe nognrao Hajsehu
npaBocsaBHU xpaMm Ha basikaHy.

_lth{i)a"'

Xpam Csetor Case Ha Bpauapy X 3401 (7519.) rogunHe.

U Xpamy Csetor Case 13. jaHyapa 2011. roguHe oapkaHa
je npocnaBa y 4Yact pumckor bora JaHyca.




406 KaneHpap Cesetor CaBe

PykonucHe KHbure CpricCkux yHmBep3unrTera.
Csetu cprickm pykonuc - Cpricko YyeTBopojeBaHhe/me 6 BeK.
(cauyBaH npenmc mn3 12. Beka). Ha apyroj ctpaHn Cprickor
yeTBopojeBaHhe/ma mn3 6. BeKka Hanasm ce aszbyka HanucaHa
hupunnnyom.
CBeTn cprnicku pykonuc - Cprnicko yerBopojeBaHbesbe
Jje HajcTapmjn cayyBaHn Cprickn pyKonncHn 6ykBap.
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Moxe pa ce nocraBu nuTame LTa rpeacTaB/ba Hasns
yeTBopojeBaHhesbe v 3aliTo 6all 4YETBOPO a@ HE TPO WJIN HEKO
apyro jeBanHhemme. OgroBop Tpeba Tpaxutu y KyJATypHOM Hacsrehy
Cpba npe xpuwhaHcTtBa. [lo3HaTo je ga cy Cpbu npe rnpumarba
xpuwhaHcTBa wmmanam cBoje naraHcke 6orose kao wrto je bor
CeeBug, bor ca dyetupun rnase [lepyHa, Csapora, Jlage n Buge.
borosu rnegajy Ha cese yetupu crpaHe ceeta v CBE BU/LE.

Cpbu cy y 4erBopojeBaHhe/buma CBOjuUM XpuLuhaHCKnm
cBeTute/buma rnpugaBasan moh cBojux 6oroBa Kao u raraHcke
obuyaje BesaHe 3a bora CBeBuaa Koju cy rnpey3etun o4 CTpaHe
XpuiwhaHcke Lipkse.
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Tpeha ctpaHa Cprickor YeTrBopojeBaHbe/ba
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U3 ctapux pyKOnUCHUX Krbura fjo3Hajemo ga cy Cpbwu 3Hanm
TajHy Ccrpas/bakba UpBEHOIr Mactusia KOoju Ha reprameHTy ocraje
BekoBuma. Y npupoau rnocroje camo Tpu oCHOBHe 60je: LpBeHa,
3e/leHa u rJiaBa a cBe ocTaJle cy MmeLlaBuHe.

TpojcTBO je oaimka HeMatepujaiHoCTH rnpuposge v AyXoBHU
CUMBOJ1 CPriCKOIr HapoAa.

LipBeHa 60ja je cnmb60s1 cpnickor Hapoja.
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Huko/bcko  4yeTBOpojeBaHhes/be nNMCaHO Ha  NepramMeHTy
noceeheHo anocroniuma CBetom Mateju, CBetom Mapky, CBeTom
Jlykn n CBeTom JoBaHy.

MpBo jesaHhes/me rnocseheHo CsBeToM Amnoctony Marteju ca
3HakoM aHhena.
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Apyro jesaHheme nocseheHo CBeTOM MapKy ca 3HaKoM KpuiaTor
s1aBa
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Tpehe jesaHhesrbe nocseheHo CBeTom JlyKu ca 3HaKOM KpuaaTor

buka
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MupocnaspeBo jeBaHherbe
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CBaku Cpricku MmaHacTup mMMao je csoje YerBopojeBaHhesbe.
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YMETHOCT cTape cpricke pyKOMnuCHE KHUre
lNehko YeTtBopojeBaHherbe

Cpricke UpKBe, OAHOCHO CPriCKW YHWBEP3UTETU, AaBasiv Ccy
BUCOK CTENEeH KHMXEBHOI U YMETHUYKOr obpasoBama. lmcmeHocT
U yMETHMYKA 06pafa CPriCKUX PYKOMUCHUX KHUIra u ApPXKaBHUX
AOKyMeHTa CTBapaHa je xus/baZiama rogmHa.

HajsHayajHujn un Hajnenwn Cprckn [Mcantup, Koju Ha
CBakoj CTpaHuuu uMa MKOHY ca [Ee/10BUMa 04 YMUCTOr 371aTa, Hasaasu
ce y Hemaukoj. 360r Herose sernote, yMETHUYKOI U UCTOPUJCKOI
3Hau4aja, Hemuwm cy ypaannum penpuHT a 4a 6u My ypaanan pernpuHT
Tpaxe ga nnatumo ''memxoBa'’ aytopcka npaBa. O Bpahary
"oaHeror'' opurnHana Cprickor lNcantupa v He NoOMULLI/bA Ce.

Y EBponin rnioctoje 4yetupu "‘opurmHana'' jegHor jeamHor
JIMYHOr Koryba KoHcTtaHTuHa Benunkor. MehycobHa 6opba My3eja ko
umMa opuruHasza koryba KOHCTaHTMHa Benukor rokasyje Kako cy
npucsBajasau mn ceojatasn UCTOPUJCKO U KYATYpHO Hacsehe cprickor
HapoJa.
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Bnagnka Hukonaj Benmmuposnh

llpBa ca3Hawa o0 nocrojarby KaneHpgapa Csetor Case
notekna cy og Ceertor Bnagnke Hukonaja BenumupoBumha koju je
)KMBEO 1 paamno koA Hawer ctpuya Cna be

- F e -
i « L

Csetu Bnaanka Hukonaj Beanmnposuh.
lopognyHu cHuMak og 19. jaHyapa 1954. roamHe Ha borojaB/barme
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CBetn Bnagwka Hwukonaj Benmmuposuh caxparbeH je
CKpoMHO y Jinbepteuny 18. mapta 1956. rogmHe a rpob6 cy
obunasnin n ogpxaBasn 41aHOBM HaLle rMopoaunLie.

23] 1880
ElNCKon HUK QR

18 Mapr 1955

>

(MopoanyHM cHUMaK)

TeTrka Paga ca Hukosnom 21. anpwia 1956. roavHe, Ha
lMobycaHu noHezeswak. (Libertyville)

lTobycaHn rioHeges/bak je gaH rnocseheH yrnokojeHuma, AaH
cpricke AyxoBHOCTU. Tor gaHa Ha rpob ce [oHoce 6yceHn 3esieHe
TpaBe u upBeHa jaja oa Backpca. To je obuuaj cprickor Hapoaa
KOjUM ucKaszyjemo /bybaB v MoLTOBaH-€ rnpemMa ymMpanma n yjeaHo
XKenuMmo fJa noAesnMo ca H-uMa pafocTt Backpcew-a XpUCTOBOT,
O4AHOCHO paAocT rnobege xusota Hag cmphy.




beorpaacka wWwkosa MmeTteopoJsioruje 421

Kpcrt Narpujapxa NMNaBna

UctpaxunBara KaneHgapa Ceetor CaBe HacTtaB/beHa cy U y
7519. rogmHn(2010). Haj3HauyajHuje m HajBpeaHuje oTKkpuhe je
ByjaHcku Kpcr lNatpujapxa lMasna.

lNpeara ctpaHa Kpcra
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Y pomwem pgeny Kpcra Hanasu ce Cumsosn lMocBeheHunka
Koju je usge/wao bnaxeHonounslun lNatpujapx lasne.

To je crapun cpricku cumBos1 bora Hasa, bora apyror ceera,
o4HocHO bora mptBux Aylia. HaB je HematepujasiHu Apyrv CBET Ha
Koju ognase aywe ympamx. Manum boxuh je nocseheH MpTBUM
Aylwama. Kog osor cumBosia cycpeheMo BepoBaH-€ Cprickor Hapoaa
Y AYXOBHOCT UCKasaHy y Ayliama yMmpunXx.

Cprickm cumBos1 [locBeheHuka npeysenn cy xpuwhaHm
nocseheHu bory, 3a cBoj cumBO. UCKyLLEHNLMN KOjU Cy Xenenau Aa
ce nocsere bory [0 kpaja xwuBota, kopuctuiau cy CumBOJI
lMocBeheHuka Koju no UpKBEHOM BEPOBaHby MPEeACTaB/ba camMo Kpaj
0BO3eMa/bCKOr XuBoTta. WICKylueHuun cy Ouam OKPeHyTU rpema
Heby ra cy 3aHeMapu/ivn 0BO3EMas/bCKU XXNBOT.

CumBon [lNocBeheHnka Ha Kpcry bna>xeHonouunswier
Martpunjapxa lNasBna je nspasz noceehenocrn Hherose CBetocTn
bory.

Cpricku CumBosn [locseheHoctun kopuctu ce fa b6u ce
uckasasna rnocBeheHocT Bepu, Hapoay, c/10604am utA.

CumBon [llocBeheHmnka je caMmo jegaH o4 MHOMmMxX CuUMBOJIa
CpricCKOr Hapoga Koju notudye u3 rpeg xpuwhaHckor repuoga a
Koju je npey3etr oa crpaHe XpuwhaHcke upkse. (2010. Cnobooan M.
Qununoeuh, Peunuk cpncko-apujcku uiu apxauiHo-cpncKu)
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Ha nonebuHn Kpcra bnaxeHonouunBwer lNatpujapxa lNasna,
koju je poheH kao rFojko CrojyeBmh, 11. centembpa 1914.
rogunHe, y csiaBoHckom ceny KyhaHum koa [Jorwer Mwuxosbua,
Hanasu ce pgatym wucnmcaH no Cprickom kaneHgapy Cprickum

CMMBOJIOM 3a BpeEME.

o - -

,dpfra CTpaHé KpCTa bnaxernonoyuusLuer lNatpujapxa lNasna
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""MaHacTupy ByjHy, no(cie) wucyerpemy(a), npuio>kum pab
Bbosxju rojko 1946."

CumBoJs1 3a Bpeme u3 BuHYaHcCKe KyJ/lType o Kome ce
rnperno3Haje Cpricku KaneHaap

To je CumBoJs1 3@ BpeMe Koju nzgsaja Cpricku kaseHgap o4
CBUX Apyrux €eBporickux kaneHgapa. (Bugw, Tpehy cBecky
beorpajgcke wkoJsie MmereopoJioruje)

CasHawe pa je bnaxeHorioumswmn [latpujapx [lasie
aatmpao Kpct rno kaneHaapy Csetor CaBe, 04HOCHO ro Bakehem
kaneHgapy Cprcke lpBociaBHe LipkBe je Hajsehe n Haj3HayajHuje
oTkpuhe.

Kpcr bna>xenHonounswer lMatpujapxa lMasna je gokas
Aa Cprickn kKaseHpgap >XWBM y CPrICKOM Hapoay u Aa Huje
3abopaBJ/beH.

Oa 6707. roguHe (1199.), Cprickm KajneHgap je 3BaHu4YHu
kaneHagap Cpricke [lpaBocraBHe LpKBE, KOju je Hacrao je y aoba
BuH4yaHcKke Ky/nType v npeacraB/ba Hajctapujn KkasaeHgap eBporicke
umBuansayuje.

Oa Tor BpemeHa rna cBe [0 AaHallmunx pgaHa, Cpricku

KajseHgap ce rnperio3Haje rno cuMMBoOJly U3 BuHYaHCKe Ky/Type Koju
Cy Halum npeuu yseam kao CUMBOJ1 3a BpeMe.

X<
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UcTtpaxknsarwem Cprickor KaneHgapa 6asuanm cy ce
Hagpapuk n Byk CregpaHosuh Kapaimh.
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lMucmo koje je Byk ynytno Llagpapuky. Hatnuc koju je Byk
ornmncao y CBOM MucMy Hasaasmo ce Ha 3mnay CTydeHuue, WTo ykasyje
Aa je llagapuk 3Hao 3a noctojarbe Cprickor KasneHgapa aan o
HeMy HMKapga Huje rnncao. OpuruHasa nucMma Hasnaasm ce y beukoj
6ubnmnoreuyn.
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Kaga ce yBennya paatym, O3HayeH CTpPesiMLOM, jacHo ce
npero3Haje ga ce paan o Cprickom KaseHgapy v CUMBOJ1y 3@ BpeMe
KOo4 Cprickor HapoAa.

e -
At 2 SR
/'f

OpurnHaaHu pykonuc Byka CregpaHoBuha Kapaimnha

Kaaa ce ynopege pykonimcu CBetor CaBe n Byka Kapauwnha
BUAUMO Aa ce paan O UCTOM [POTOKOJIy AaTupara ca 0b6aBe3HNM
CumBoOJIOM 3a BpeMme u3 BuHyaHcKe Ky/Type.

g — a -—
. RAAE . < -
BAAR 4P \ 2

OpurnHanaHu pykonunc Ceetor CaBe y CTYAEHUYKOM TUTTUKY.

lMoueBLwn oa npsor Apxuernuckona Ceetor Case, ra csBe Ao
narpujapxa [llasna, cBuW apxvernuckornu u natpujapcm cprickor
Hapoga aatupasau cy pgorabaje no Cprickom KazneHgapy. Tako
40/1a3nMmMo o0 ca3Hara fa je kasneHgap Csertor CaBe caxuBeo y
CPriCKOM Hapoay v Aa Huje 3abopaB/beH.

Cpnckn Hapog Ay6oko Bepyje ana he ce kaneHpap
CBetor CaBe BpaTuTu CPrICKOM Hapogy #n Cprnckoj
MNMpasocnasHoOj LpkBn.

Ako ce 3Ha ga cy 3arosopHuum Tyhux kaneHpgapa
AENAn Cpricku Hapo4 Ha WCTOK u 3anaf, Bpahawe Cprickor
kaneHgapa Cprickoj lMpaBociaBHOj LipkBu n CprickoM Hapoay, Moxe
6uTn hakTop yjeanrberba LESIOKYNHOI CPrickor Hapoga n 36bujame
cprickor Hapo4a oko Cpricke [NpaBocsiaBHe LipkBe.

Ako ce HactaBu hyrame o kaneHgapy Csetor CaBe, 4y60Ko
Bepyjem ga he ce y cprickom Hapogy yBek pahatu Hekn HoBu CaBa,
Januhuje, ApceHuje, Hukonaj wan [laBne koju he aatupatu o
KaneHgapy Ceetor CaBe un nogcehatn Ha HeOnxoAHOCT Backpca
CaBuHor KasieHgapa.

Hda ce 3Ha. beorpascka wkona meteoponoruje csa
cBoja usaarma aatmpahe no Cprickom KeneHAapy jep Cprickv Hapoa
Tpeba Aa 3Ha cBOje KOpeHe.
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Hay4yHa ncrpa>kxmBara CpricKor KajieHaapa

Y toky 7519. (2010.) roamHe pfolsio ce A0 jow jeaHor
Be/IMYaHCTBEHOIr OTKpmha o0 Hay4Hoj BpegHoctu  Cprickor
KasneHgapa a To je NpoToKoJ1 AaTuparba.

Koa JynujaHckor w [peropujaHckor KasjseHgapa u CBux
cTapux KajaeHgapa ca eBporicKor UMBUIN3aunjcKor rnpocropa, rnpso
ce nuwe pfaH, Mmecey rna roguHa. Mehytum, oBakas peaocnesn
Aatnparba je, ca KOMIjyTepCcKor oriepatMBHoOr CTaHoOBULUTA He
yrnoTpebsbuB.

llo3HaTo je p[a ce Kog Kowmrjytepcke obpage rnogaraka
KOpUCTH rIpOTOKOJ KOju uma o6pHyT peaocsies, npBo rognHa, na
Mecey M Ha Kpajy AaH.

lpuka3 caBpeMeHOr KoMMjyTepckor Aatnparka Tabena 1.

Time Proton Bulk
YR MO DA HHMM Density Speed
2010 10 01 0000 0.5 386.1
2010 10 01 0100 0.5 377.9
2010 10 01 0200 0.9 374.9

rognHa m™Meceu A[aH

U3 crapux pyKoOnuUCHUX Kmura 3HamMo ga je Cpricku
kaneHgap ca [1pOTOKO/IOM CaxWBEO Yy CBETOBHOM U LIPKBEHOM
Aatuparby.

Cpricku npoTokos1 kogq CBETOBHOI 4aTUpar-a

PAROH EMTORGFHATO [14r CTe A

¥ TOAHRH 6857 HAMKTA 2.1 nf%um’.

RAZHEGEHS TOCTIONHS M@MA]G\ 20 Al
/

(1) roquHa (2) mecenn (3) nan
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CpI'ICKI/I NpOTOKOJ1 KOA LUPKBEHOI AaTupatba.

L cwrkgata fpeen e
= e i s paan, DS 5 g
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(1) ronuna (2) mecent

" (3) nan

Kaga ynopeaumo [IpOTOKO/1 KOjU Ce€  KOPUCTU  KOA
Komnjytepcke obpaae nogaraka wu [lpotokon koA Cprickor
KasieHgapa BuaAnuMO ga cy npoTtokosau uctu. Kog oba npoTtokosna
npBO ce nuue roguHa, na Mmecey M Ha Kpajy AaH.

Tako [os1a3uMMo 40 BE/INYAHCTBEHOI Hay4YHOIr ca3Harba 4a ce
caBpeMeHa KoMrjytepcka obpaga rnogaraka BpLUU 10
lNMporokony Cprickor kaneHaapa.

Ja nan je TO CnAy4yajHOCT wan He, anan HujegaH Baxehu
KaJsieHgap ca eBpOriCKOrr UMBUIN3aUMJCKOr MPOCTopa He MOoXe Aa ce
KOPpUCTUTU 3a KOMIIjyTePCKY 06pagy nogartaka, ocum CpricKor
kaneHaapa. OBa ocobeHocT Cprickor KajneHgapa v3fABaja ra v o
CBUX CTapux kaszeHgapa, ra 4ak v o4 kasneHaapa Bacuwnuja Lpyror
KOju uma uUCTy epy rnocrtara kao Cpricky KaseHgap.

AKO ce 3Ha ga je rnpoToKoJ1 OCHOBa CBaKor KaJieHgapa oHAa
cBako nouncroBehuparwe Cprickor KasieHgapa ca Hekum Tyhum
cTapum KaszeHAapoM, Wi U3MULL/BEHUM BU3AaHTUJCKMM, rocTaje
b6e3rnpeMeTHO jep CBu CTapu KaJjeHfapu nuwy npBo AaH, na
MeceLl M Ha Kpajy roguvHy.

AKO 3Hamo fa KaseHaapcka roamHa rno CprickoMm KasaeHaapy
uma camo ABa roaviurba foba, 1eTo Koje noynme Ha byphesaaH a
3uma Ha MutposaaH, Aa ce y Bpeme [lpeobpaxera rpeobpaxasa
ropa n Boga u ja ce faHaluma Baxeha komrjytepcka obpaja
BpLmn o CprickoMm rpoToOKOJ1y, OHAA A0/1a3UMO 4O Ca3Hara Aa ce y
Cprickom KaneHgapy Hasia3un BEJ/INKU 6poj Hayy4YHux
"cnyuyajHoctn'', ga 6u 6une cny4ajHoCT.
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Y bBeorpajgckoj wkonm MeTeoposiornje  HemartepujasiHa
ocHoBa Cprickor kKaseHgapa je u fgaHac rnpegMer UCTPaXkmBarba.
Ca3Harbe pga ce Ha byphesgaH n MutpoBaaH ykpLuTajy ABe
HemaTtepujasiiHe eHeprnje CyHua je HajBehe HayyHO oTkpuhe 3a
Koje CMO TeK HegaBHO casHaan y3 ynotpeby HajHoBuje
e/IeEKTpoMarHeTHe caTesiInTcke TexXHOJIoruje.

Mo CprickoM KaneHgapy KasJleHAgapcka rognHa uma camo A4Ba
rognwrba goba wTo ykasyje aa je Cpricku kaneHgap yckraaheH ca
npupogom. Jleto Ha ceBepHOj xemucpepu Tpaje 7 a 3uma 5 meceun
WTO je [40Ka3aHo MepemeMm HematepujasiHux eHepruja CyHua.
HematepujanHe eHepruje koje ce cexky Ha byphesaaH n MutposaaH
oMoryhune cy Aa ce MeTeoposiormja ca JIOKaslHor, rpeHece Ha
r7106a/1H0 M KOCMUYKO UCTPaxxnBar-e rnpuposje.

Kopucrehun HemaTepujasiHe npeceke eHepruja, ca3Hasm CMo
0 rnocrojamy lnaHeTapHux MarHeETHMX Bparta v riopesaHoctun CyHua
n 3em/pe. CBe go ckopa CyHUe n 3eM/by CMO rnocMmaTpasin Kao A4Ba
ogBojeHa cucrema. Mehytum, Cpricku kasneHgap je omoryhuo ga ce
npBu Myt y MeTeoposioruju u ceusmosornju CyHUe U 3emsba
rnocmarTpajy Kao jeagaH HepackuamBu CUCTEM.

Y aApyroj ceecum beorpajcke LiKoJsie MeETeoposiorvje A4atm cy
pEe3yaATaTh XEMUJCKUX UCTPaXknBarba Kulla rge je rokasaHo ga cy
knwe o[ byphessaHa Ao [Ipeobpaxema kucesne a o4
lpeobpaxerma askaaHe wuwam HeyTpasHe. JefHOCTaBHO peYEHOo
kuwa ce [lpeobpaxaBa. [lpeobpaxeme je jeanHa cegmuuya y
KasneH[apcKkoj roAMHU 3a KOjy HEe BaXu KOCMUYKO [1paBusio
CumBosnia 6poja Tpn. lNMpeobparxkewe je ca Hay4yHOr CTaHOBULUTA
JjeanHCTBEeHO U HEMOHOB/bUBO.

Cprickm Hapoj je 3Hao ga je MyH.a marepujasHa v ga je y
o6smky crpene. OBO je ca3Ham€ Halumx rnpefgaka /[oKa3aHo TeK
HefaBHO, UCTpaxuBarbem matepujaiHux eHepruja CyHua y3 rnomoh
HajHoBuje eneKkTpoMarHeTHe TexXHoJIoruje.

Haw Hapog je 3Hao fa rocroje e/IeKTPOHCKE MyH€e Koje je
ornmcao kao 'rpom wn3 Begpa Heba' koje y Basgyxy crBapajy
E€KCIJI03ujy u 3BYy4YHUW yaapHu Tanac. CBa Ta Hay4dHa ca3Hama o
npupoau rnoTeksa cy u3 HematepujajaHux eHepruja byphesaaHa u
MutposaaHa, ogHocHO Cprickor KasieHaapa.

To Be/IMKO Hay4yHO ca3Hare Cpricku Hapo4d je morao Aa
Crno3Ha caMo y3 TroMoh Heke Hama Hero3Hare HarnpegHe
TexHosioruje.

Ja 6u ce gaHac Aowrso O OBOIr ca3Harba HEONXOAHU Cy
HajMoAepHUjnN es1eKTpoMarHETHU MHCTPYMEHTH.

Cpricku kaneHgap  36or  HemaTtepujasHuX OCHOBa
npesacraB/ba HajBehun Hay4yHu wn KYyJATYPHU CIIOMEHUK CPriCcKor
Hapoga Koju He 6u Tpebasio Aa rnpernyctumo 3abopasny.
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Cpricka kaneHgapcKka 7519. rognHa

lMoyeTak cpricke kaseHAapcKke roguHe, A[orognmo ce Ha
Backpc, X 34"&|(7519./2010) meceya arnpwia y 4YeTBpTOM
AaHy.
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Ykpwrtare HemarepujaiHnx eHeprmnja Ha 4gaH Backpca
npeacras/ba Hebecko 3HaMere Koje Hac nogceha Ha Benanku
AYXOBHU M Hay4Hu p[oripmHoc Ceetor CaBe Cprickom Hapogy u
Cprickoj lNpaBocnaBHOj LipKBu.

Jatymu rnipeceka HematepujasiHux eHepruja ykasyjy Jda
Cprickn kaseHgap Hema ¢ukcHe gatyme Beh ga ce ycarnaiwaBa ca
CTBapHUM CTameM y pupoan U TPEHYTHUM nosoxajem CyHua y
o4Hocy Ha yeHTap lanakcuje.

OBoroagniimbe YKpLITakbe HeMatepujajiHnx eHepruja je
rnomepeHo yHarpesg. MehytuM, Hayka Hema 04roBop 3aliTo je
AOLLJIO [0 MPpOMeHe AaTyMma yKpliTama HeMmaTtepujajiHux eHepruja
CyHua.

[locTaB/ba ce nNuTarme 4a /i1 je rnoMepeHn 4aTyMm YKpLUTara
eHepruja rocsegnua HeTa4yHoCTH KasaeHgapa wam ce Bpeme Bpaha
y rpaHuye Nocrarsa.
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YoBek M kaneHpapn Koje je yoBeK Hanucao Mory pga
norpeLwe ann KajeHgap nprupoae He MoXKe.

Moxxaa npoMeHy AatymMa yKpliTarka HemaTtepujasiHux
eHepruja Tpeba Tpaxutn y okBupy kpetarba CyHLla OKO LIEHTpa
ranakcuje. Y TOoKy HapegHux 220 MuaMOHa rogvHa, CBake HOBE
kaneHgapcke roamHe CyHue mn 3em/ba he ce Hanasntu Ha HEKOj
APyroj 1o0kaumnju Ha CBOM r1yTy OKO LIEHTpa rasakcuje.

Oag4 npowsnor Backpca 7519. (2010.) roamHe 4o
oBorognwrer Backpca 24. anpuna 7520. (2011.) roamHe, CyHue
je y cBoM ryTy OKO UEeHTpa rasaakcuje npeLwusio nyt ogq 7212240000
KusomeTapa, O4HOCHO TOJ/IMKO CMO fJajleko o4 JioKauuje rge ce
3em/ba Hanasnna y Bpeme npouisior Backpca 2010. roamHe. Ca
HayyHor ctaHoBuluTa Ljeo CyH4YeB CUCTEM, U 3eM/ba ca HUM, 108U
y HamMa Hero3Hatu b6e3gaH KocMuykor npoctopa. [locroju
MULLIJBEHE fla CE MpeceLn HeMmaTepujaaHnx eHepruja yckaahyjy ca
TPEHYTHOM  JloOKauujom Ha Kojoj ce Hasnasm CyHYeB CUCTEM,
O4HOCHO ca CTBapHoM cuTyauujom y npupoau. fa je To Tako
Hajbosbe ce Buan rno bu/bkama Koje HeKafga KpPEHY paHuje a Hekaja
KacHuje. OuursieqHo ga 1o busbke 3Hajy 6o/be 04 4YoBeka.

beorpajcka wkona mereoposioruje HacraBuia je tpaguumnjy
AYXOBHOCTU CPrICKOI HapoAa w npatv KpeTamre HemaTepujasiHux
eHepruja CyHua.

Awnjarpam eHepruja ogq Backpca 4o MutpoBaaHa 7519.
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Hujarpam Kpetara eHepruja Tokom 7519. rognHe gokasyje
Aa Cpricka KajeHgapcka rogvHa wvMa camo ABa roguvilirba j[oba,
JIETO M 3uMy. VI3HeHabhyje ca3zHarme Aa n1eTto no CpriCckoMm KasieHaapy
Tpaje 7 meceum.

JleTo koje je 3a Hama rioHoBmhe ce Tek Kpo3 220 MuInoHa
roamHa. Tonunko je noTpebHo CyHUy fga obube jeaaH Kpyr OKO
UeHTpa rasnakcuje n 1aga he noHoBo 6buTu Ha /ioKauuju Ha Kojoj ce
Hanasusio siera 7519. roguHe.

3uMcKO yKpwtare - MurtposaaH

3UMCKO yKpLUTarbe HeMmartepujaiaHnx eHeprunja CyHuya, 7519.
roamHe goroanio ce 4. HoBembpa 2010 Kaaa je HajaB/beH [0/1a3aK
MutpoBaaHa v rnoyetak 3ume 7519. roguHe.
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lMpeynsHocT HajaBe MutpoBaaHa rokasyje BejinyaHCTBEHOCT
kaneHgapa Cpricke lpaBocriiaBHe LipkBe koju je ycrioctaBno CBetu
Casa.
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3umckn nepnog 7519., 3anoyeo je 4. HoBembpa 2010. un
Tpajao cee go 5. anpuna 2011. kaga je nodena Cpricka HoBa
kaneHgapcka 7520. roguHa. Hajmaru ripuins eHepruje ca CyHua,
Ha ceBepHoOj xemucgepu, 6uo je 6mo 25. jaHyapa 2011. rognHe
LWITO rpeacTaB/ba BeEJIMKO u3HeHabeme. [lpowsie rognHe aatym
MuHuUMasnHe eHepruje 6uo je 3. jaHyapa 2010. rognHe LITO yKasyje
Aa je AaH HajMmarer ripyuinBa oBe 3nMe rnoMepeH 3a 22 gaHa. Hu 3a
OBO riOMepar€ A[arymMa MUHUMasIHeE eHepruje HemMa HayqyHor
objawmr-era. lpomeHa gatymMa MWHMMAJIHE €Hepruje umaso je 3a
nocneanuy Ayry v CHEXHy 3uMy Ha Lesioj CEBEPHO] xemucgpepu.
CHexHe osyje y CeBepHoj AMepuun u negeHu gaHu y Esporniv un
EHrneckoj Hucy 3abenexeHu y AyromM Hu3y roguHa. OBOrogvlHa
3uma 6uhe 3anamheHa u Mo BEMKNM KoinymHama rBoxha koje je
Agowio ca CyHya v m3asBasio HezarnamheHe 3em/boTpece y JanaHy.
CyHUe je rocsie eKCTpeMHe ekcrisio3vje o4 15. ¢ebpyapa 2011.
rnoyesio 4a wasbe a3or. A30T1a Huje 6mso og jyHa 2006. roguHe.

LHujarpam azora og 1997. roamHe o 1. anpuna 2011. rognHe
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Og nera 2005 roguHe a3ot je agonasmo ca CyHua y cBe
MamnM KomunHama a o4 jyHa 2006 rnipuausB a3ora je roTriyHo
npecrao. [lpBu TparoBu aszota jaB/bajy ce Tek noyerkom 2011.
rogmHe WTo ykasyje ga he 7520. 6utn pogHa roguHa.
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Pacriopen npasocnaBHux rpasHuka y Cprickom kaseHaapy
uMa BesMKe rnoayAapHocTu ca AelaBarbuma y npupoaun. Backpc
naga y BpeMe Kajga Ce Ha CeBEepHOj xemucgepu Backpcasa
npupoaa. WiBamwaaH je HajToriivju geo rogmHe a borojaB/barbe

nepuoyg Hajjadye 3mme.

OBe rognHe borojas/parbe n BawaaH ycknagnian cy
ce ca npnpoaoM LUTO paHNjUX rogmHa HUje 6mo cny4aj.

Cprickn kaneHpgap CeBetor CaBe MoO)ke C npaBoM
Ha3zBatn KaneHpgapowm lpupoje.

Lujarpam eHepruja y 3umy 7519. rogmHe
3uma 7519. / 2010-2011.
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Tako ce ponasn A0 cas3Hama Aa koA Cprckor kasjaeHgapa
npaBocnaBHN rpasHuun obesiexasajy Haj3HadyajHuje BpEMEHCKE

rnpomeHe




beorpagcka wkoJsia MereopoJiorvje 435

Cpricka kaneHgapcka 7519. rogunHa
KaneHgacka 7519. roguHa 3ariodesia je meceya aripunaa y
yeTrBpTOM AaHy. (4. anpnn 2010. roguHe)
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lpeceun HemaTepujaiHux eHepruja, koje gosaase ca CyHua,
npeunsHo oapebyjy noyetak cpricke KajnaeHgapcke roamHe. To je
Hajsehu gokas ga je Cprickm kasneHgap CsBetor CaBe 3aCHOBaH Ha
Hay4HOj OCHOBM.
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CpehHa Cpnicka HoBa 7520. rognHa
KaneHpgacka 7520. roguHa 3ariodesia je meceya aripunaa y
netom gaHy. (5. anpun 2011. rogmHe)
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""MeTeoposiornja je HayKa ca jeAHOM 04 HajAy>XUX N Haj3HadyajHujnx
Tpaagnuuja y cprickoj Kyntypu. CBOJUM KOHTUHYUTETOM, CHa)XHUM
yCrioHoM, 60rarcTBoM wugeja, ynedyat/buBuM JIMYHUM cyabuHama
Hay4yHuKa, Cpricka Meteoposioruja y cebmu Hocu riocebHa 3Haydyera,
KOja npeBa3usiale OKBUPE jeAHE HayKe W MOCTajy BaxaH U XuUBu
A€0 orTe Ky/ATYPHE U APYLUTBEHE UCTOPUjE CpricKor Hapoga'.

OBako je rosBopuna J/bepka Onpa koja je Hanucasaa [eBer
XpacroBa, 3arnucu 0 UCTOPUJU CPrICKe METEOPOJ/IOruje.

IEBET XPACTOB

Jaiiuc o uemopufu cplicke meieoponoiuje

-

AdeBer xpacroBa je Be/iM4aHCTBEHa KHura o0 pasBojy
CpricKe METeoposiornje ymja Hay4yHa BPEAHOCT [0 AaHallHuX AaHa
Huje npesa3ubeHa. /bepka Onpa je buna Hajsehu u HajaHadajHujn
ucropmyap Halle Hay4yHe METeOopoJioruje Koja je 3a gatupam-e
meTeoposiowkux gorahaja kopuctuaa Cpricku KkaaeHaap.

Jbepka Onpa je nokazana ga Cprncku KaneHpgap
CBetor CaBe >xuBu y Hapoay 1 Aa HHje 3abopaB/beH.

Cprickmn Hapo4 nMao je obuyaj ga Hanuiue

Aa ce 3HAa.
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