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Casxerak: On cBux mporeca y atmMocepama ruranera CyH4eBOr cucTeMa, OBJe hie ce maia MOCBETUTH CaMo
Bojieho] LUpKyJIaluju IUIAaHETAPHUX WM III0O0AaJHUX pasMepa, 1o3Hatoj kao PocOujeBn tanmacu. OBu Tanmacu ce
jaBipajy y cBuM potupajyhum ¢uiynamma koju ce penaTuBHO kpehy y oxHOCy Ha cucTeM poTtaiuje. PocOujeBn
TajgacH JOMHHAHTHO YTHYy Ha T3B. I1oOanHo Bpeme. Ha ocHOBY mo3HaBama PocOujeBHX Tajgaca HampasJbeHa je
OpuOMIDKHA aHaIM3a BPEMEHCKHX Npuinka Ha ruraHeTama CyHueBor cucrema. Takolje, oBa pasmaTparma MOTy
HOCITY>KHTH H Ka0 YBOZ Y IPOIHO3y BPEMEHa Ha IUIaHeTaMa.

Kibyune peun: PocOujeBu tanacu, mianere CyHUEBOT CUCTEMa, CTabE U IPOrHO3a BpEMEHa

YBoxa

ATmocdepa 3emibe je jeZlaH 0]l HajCI0KEHHJUX HEeXXUBHUX (QU3MUKuX cucrema. OHa
ce Hajla3W MOJl YTHIAjeM CKOpO CBUX (PM3MYKHMX YTHUIaja, TPYINHCAHUX Y aCTPOHOMCKE,
reoJonike, ouosonike u apyre. CBaka rpyna yTuiaja ctapa y artMocdepy jeaaH Wi BHIIeE
aTMoc(epcKuX IMpoleca WIM LUpKyJianuja. Y BE3H ca THM, METEOPOJIOIIKO BpeMe je
pesyaryjyhu yTunaj cBUX mupKynanuja Koju Jenyjy y arMochepu 0 HEKOJIMKO AaHa, a
KIIMIMa j€ Cpe/libe CTabe BpeMeHa y TIEpHOIUMa JTy>KUM 0] HEKOJIMKO JIaHa.

On cBux mporeca y atMocepu, oBae he ce moceOHa maxkma 1mocBeTHTH Boaehoj
LUPKYJIalWjH IJIaHeTApHUX WK TII00aJIHUX pa3Mepa, o3Hatoj kao PocOujen tanacu. Ou
TaJacu JOMHWHAHTHO yTUYY Ha T3B. II00amHO BpeMe. PocOmjeBu Tanmacu ce jaBipajy y CBHUM
potupajyhum ¢aymanMa Koju ce penaTHBHO Kpehy y omHocy Ha cucteM porarmje. Ha
3eMJbH Ce OBM TaJIaCH jaBJbajy Ha paszMepama Kperama Behum o oko 200 km.

Y swmrtepatypu (ump. Hardy 2006., Jdynwh wu capagaunm 2005., dymuh u
Pagosanosuh 2004.) uma octa pagoBa 0 BpeMeHy U KIUMH ajiil Y lbUMa HHUCY TIPOy4aBaHU
yrunaju PocOujeBux Tanmaca Ha BpeMEHCKe IPWINKE M IIPOTHO3Y BpeMEHa Ha IUIaHeTaMa
Cynuesor cucrema. Ilonazehu ox ocoduna PocbujeBux tanaca, (Gavrilov and Prodanov,
2008), y HactaBky he ce maTu OAroBOp Ha MHTame: ,,Jla 1 Oosbe mo3HaBambe Po30ujeBHX
Tasaca oMoryhaBa u 0oJbe TNO3HaBamka BPEMEHCKHX INPHWIMKAa M MPOTHO3y BpeMeHa Ha
JIpyruM ianerama CyHueBOr cucrema’.

PocoujeBu Tanacu Ha 3eMibu
Ja Om ce wmimyctpoBamo HacTajame PocOmjeBux Tamaca mpernoctaBmhe ce

jemHoctaBaH ciy4daj. Heka ce Ha CeBepHOj xemucdepu Bazayx Kpehe MpaBONMHHUjCKHA U
HETPOMEH-EHOM Op3WHOM ca jyro3amnaja ka CeBepoHCTOKy. Ba3ayx 3 mocMartpaHe o0macTH,
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Behux mepudepHux O6p3nHa 3emMIbe, OUIa3d BUIIIEC Ha CEBEp y 00JacT MamHX Mepu(epHIX
Op3una. [lox yrunajem oBe pasimke y nepudepHum Op3nHaMa Ba3nyx ckpehe ymecHo u y
JEIHOM TPEHYTKY CTpyjame MmocTane 30HaIHO (01 3anaja ka ucrok). Cana, yjaecHo aeiyjyha
CKpeTame HacTaBJha Ja TOBJIAYM BazAyx Ka jyry. OH HactaBiba Ja ce kpehe ca ceBepo-
3amaza Ka jyro-uctoky. OBaKBO KpeTame TMPeICTaBba jeAHY aMIUIUTYAy (rpeOcH)
PocoOujeBor Tanaca, a cMep KpeTama je Kao KOJ Ka3aJbKe Ha caTy. 3aTHM ce OJ[BHja OOpHYT
MpoIleC U 00pa3syje ce CYIPOTHO YCMEpPEeHa aMILTUTYAa (I0JIMHA) Y KOjOj je KpeTame y cMepy
0oOpHYTOM 0J1 KpeTama Kazajbke Ha caTy. OBe JBe aMIUIUTY/Ie YHHE jeHY TaJacHy IYKHUHY
PocoOujeBor Tanmaca. OHa BapHpa 0J] HEKOJIMKO CTOTHHA 10 HEKOJIHMKO XMJba/la KHIOMeTapa.
Cnuuno je u Ha JyxHO] Xemucdepu, a J00HjEHO CTPYjame CTOjU Kao JIUK MpeaMera y
ornenaiy y oqHocy Ha CeBepHy xemuchepy.

Camnka. 1. - Crame aTMocdepe npuKa3aHo H30XUIICaMa HAa H300apckoj nospmuHU o7 500 hPa Ha nan
24.01.09. roaune y 00 UTC. I'enepanHo cTpyjame Ba3ayxa je ca 3amaja Ha HCTOK M NApPaJieJTHO U3HXHIIcaMa
YTOJIUKO jade, YKOJIUKO je OJHCKOCT y3acTONMHUX M30xumncu Beha.

VY BummM ciojeBEMa aTMocdepe ce CBAKOJHEBHO OCMAaTpajy TalacHa Kpy)KHA
KpeTame OKO mojoBa 3emsbe. Ha cimmm 1 je mpuka3aHa cacBUM ciydajHo onabpaHa
xeMucdepcka MeTeopoJIoNIKa KapTa H30XHMICH (JIMHHMje MCTHX BHCHHA Ha H300apcKoj
noBpian o7 500 hPa), rme cy jacHo BuIJbHMBe TanacHe (opme n30XHICH. TuruuHe
pa3Mepe OBaKBHX Tajaca M3HOCE HEKOJMKO XHJbala KUJIOMETepa, Kako y MEpHIHjaHOM
(ceBep-jyr), Tako W y 30HAJTHOM (3amaj-KCTOK) mpaBly. PocOujeBu Tamacu HMajy
JOMHHATHU YTHUIIAj Ha CTBapame MPHKa3aHOI Tanacama. AJH, paau OOJber pazyMeBarba
TpeOa HarjacWTH Ja Cy y INpHKa3aHa cTpyjame yrpaljeHa W Apyra TajacHa KpeTama U
npouecu. CiMYHA CIHMKa Tajacamka BHIIMX ClI0jeBa arMocepe Cy IMOBPEMEHO jacHO
BuubnBa U u3 KocMoca mocpeicTBoM 00JayHMX TparoBa KOjU IpaTe Tallacame Basayxa,
ciuKa 2.



Camnka 2. - U3 KocMoca BUJbHBH 00,1a4HH TPArOBH jacHe TaJlaCHe CTPYKTYpe fodujeHe oa PocoujeBux
Tajaca Koju Kpy:Kke oko Jy:KHOT 1moJia.

Bpeme

PocOujeBn Tanacu, maxiie, yTudy Ha rio0aiHO Bpeme. Y HHXOBHM JOJHMHAMa ce
cTBapajy (BauTporickn) mukioHn (C), a rpedCHH TMOCTajy W3BOPHINTA aHTHIUKIOHA (A),
cnuka 3. Kao mro ce Buan Ha ciuiy 3, y MIPU3EMHUM CJI0jeBUMa atMocdepe y IUKIOHAMA
yCIe eJoBama CHIIe Tpelma KPY)KHO KpeTame cKkpehe ka meHTpy (KOHBEpreHIHja), IITO
JIOBOAW [0 KpeTame Ba3gyXa Harope M HeEroBor xialema. AKO y TakBUM HNpHIHKaMa
MOCTOjH TOBOJAHO BOJICHE IMape CTBapajy ce Kamu Boje (KOHAEH3allfja) U KPUCTAIH Jieaa
(menoswumyje), ma Hacrajy o0jand, a moBpeMeHO W manaBuHe. CympoTHO, 300T KPYIKHOT
KpeTama Basayxa oI IeHTpa Ka nepudepuju (IUBepreHiija) y aHTHIIMKIOHAMA Ce CTBapa
KpeTame HaJioe, ITO JOBO/IM 10 3arpeBama Ba3/lyxa U ClpedaBambe HacTaHKa o0Jaka.

TonuRA POCBWJEB TAJTAC

Ciuka 3. - IIpu3eMHoO cTpyjame Ba3ayXxa y XOPU30HTAJTHOM H BEPTHKAJIHOM NpaBuy y A01uHu Pocoujesor
Tajaca, kao MecTy Hajuemher cTBapama HMKJIOHA (JIeBO) H IpedeHy Tajiaca, Kao MecTy HACTAHKa
AHTHUHUKJIOHY (1ecH0) Ha CeBepHoj Xxemucdepu.

W3 mpeTxoaHOr u3jarama ce MOy M3ByhM Heka OmiiTa mpaBuia O BpeMeHy. Y
nonuHaMa PocOujeBrX Tanaca HacTajy oOJaly U MaJaBuHE, 3MMHU CHET, a JICTH KHIIIA, TOK ce
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y TpebeHHMa cTBapa BeIpO BpeMe, JeTH H3y3eTHO TOIUIO, a 3UMH HpEeTepaHo XJaaHo. Y
CBHM OBHMM IIPOLlECHMa Y4YeCTBY]Y M Apyra KpeTama, ajld CIUKY O BPEMEHY BEJIMKHX
pa3mepa HajBuiIe Gopmupajy PocOujeBu tamacu.

Hctopujat

HctpaxuBame PocOujeBux Tajlaca W HHXOB YyTHI] Ha TJI00alHO BpeMe
TIOCITY’KWIIM Cy Ka0 OCHOBA 32 pa3Boj HAyYHOI METOJa 3a IPOTHO3Y BpeMeHa. Mneja na ce
UCTpaKMBame aTMocdepe, a Ipe cBera Halaxeme Oyayhux armocdepckux mnporeca Moxe
0o0aBJbaTH pellaBakbeM MaTeMaTHYKUX jeHAaYWHAa KOjeé OINHUCYjy TMOjeJIMHE WM CBE
mUpKyJnanuje cmarpa ce aa nornde ox Vilhelma Bjerknesa, (1904).

[IpBun ycneman mokymiaj ocTBapuBama bjepkHecoBe uueje yummeH je 1950.
TOJMHE. Y CIEXOM je OCTBapeH HyMEPHUYKHAM PEIIaBameM jeTHOCTABHOT Moena aTMocdepe
3aCHOBAHOT Ha 0apOTPOITHOj jeTHAYNHHU BPTIIOKHOCTH IIOYEBIIH 01 OCMOTPEHHUX/H3MEPEHUX
moueTHux ycnosa (Charney et al., 1950). ¥V ocHOBH, TO je jeqHAYMHA KOja OMHUCYje YIIPABO
npoctupame Pocoujese Tamaca. Kako je Bomehy yiory y neduHHIMjA OBOT MOJeia HUMao
no3Hatu Meteoposor Carl-Gustaf Rossby, oBu Tanmacu cy no wmemy nobunu ume, (Rossby
and collaborators, 1939). O THX MHOHUPCKHX JIaHa Y OMKHCHBabe aTMochepe Cy yKIbyueHe
U ocTalle Io3HaTe LupKynanuje. CBe TO 3aje[]HO je AONIpPUHENO Ja ce JaHac IipaBe JoOpe
BpPEMEHCKE IPOrHO3€ JI0 HEKOJMKO JaHa, a CUMYJalMje KIMME AyXe O Mecel] JlaHa ce
cMmarpajy npuxsarbuBuM. [Ipu Tome, ynora u 3Hauaj PocOujeBux Tanaca HUCY yMambeHH,
Bell HaIPOTHB, MOPACTA0 je HUXOB MCTOPUJCKHM 3Hauaj, a (U3MYKa yJora je y HajMameM
ocraja ucra.

PocOujeBu Tasacu Ha iiaHerama CyH4YeBOT cuCTeMAa

W3 mperxomHux wm3nmarama Omino je moryhe youurm na cy PocOmjeBn Tamacu
YHUBEp3aJaH NpUpoaHH (eHoMeH, npucytaH u 'y Kocmocy. [la ce moaceTnmo, OBH TajgacH
II0CTOj€ Y CBUM IPHJIMKaMa Kaaa cy NPUCYTHH:

1. porammja
2. PpenaTUBHO KpeTame U
3. ¢duyumgHe cyrncraHiie.

VY HacraBKy TekcTa Ouhe ommcaHu TJIaBHU pe3yNTaTd HCTpakuBama PocOujeBux
tanaca y atmocepama ruraHera CyHueBor cucrema, (Gavrilov and Prodanov, 2008). 3a
HaBEJICHO UCTpaXXMBame je KopuiheH (GU3NUKK MOl YHHBEp3aJHEe XOMOTeHe arMocdepe
OTIMCaH T3B. JIMHEAPH30BAaHUM CHCTEMOM jefHaunHa aTMocgepe. PemaBameM jenHaunHa H
y3UMameM y 003Mp MO3HATHX NPHIMKA KOje BIAJAjy Ha IUIAHETaMa y TIOIJICAy BHCHHE
atMocdepe, TpaBuUTalMje, pOTalMje W OCTAJOr, IOOWjeHe OCHOBHE TIJIaBHE OCOOWHE
PocOujeBux Tanmaca mHa mmaHerama CyHueBor cuctema. Hekm on pesynrara he oBme Outh
NPUKa3aH ¥ aHATU3HPAHH.

Bpeme Ha miianerama

PocOujeBu Tamacu ce mpocTupy Ha 3amaj Ha 3emspH, Mapcy, Jymurepy, CatypHy,
VYpany u HentyHy win Ha miaHeTama Koje POTHpajy ca 3amajaa Ha HMCTOK, ciuka 4. Ha
Benepu, koja poTdpa CYOpOTHO Ol OCTAlMX IUTaHETa, O MCTOKa Ha 3amaj, ciuka 4,
PocOujeBu Tanacu ce mpocTupy Ha UCTOK.

Pasmatpame mpuimuka Ha Mepkypy u IliyroHy je m3ocraBbeHo. Kao mro je
no3Haro, [InyToH je omHeaaBHO U3ry6Ho cTaTyc manere, a Mepkyp Hema atMochepy.
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Cimka 4. - [Llnanere CyH4eBOr cucTeMa ca 03Ha4eHUM CMepoM poTanuje.

Bp3une PocOujeBux Taymaca cy Ha IJIaHETaMa IOCMAaTpaHE Y OJHOCY Ha Op3WHY
uctux Ha 3emipH, (Gavrilov and Prodanov, 2008). VYcranoBbeHO je ma cy Op3uHe
PocbujeBux tamaca Ha Jymutepy, CarypHy, Hentyny u Ypany mame Hero Ha 3emspn. Ha
OBMM IUIaHETaMa je CMeHa JoJMHAa W TpedcHa PocOWjeBMX Tajgaca WiIM LMKIOHA H
aHTHIMKIOHA cropuja Hero Ha 3emsbH. To ykasyjy ga he ce Ha MOMEHYTHM IUIaHETaMa
BpeMe MCHATH cIiopHuje Hero Ha 3emsbu. Ha Mapcy cy Op3une PocOujeBux Tamaca Behe
Hero Ha 3emsbu. To ykasyje na he ce Tamo Bpeme Memard Op>ke Hero Ha 3emJpH. 300T
poTaija OBMX IUTaHETAa ca 3amajia Ha WCTOK, Y CBHUM ciydajeBuMa he mpeonalyjyhe
BpPEMEHCKe POMEHe, Kao U Ha 3eMJbH, JI0Ja3UTH ca 3amaja.

Ha Benepu ce PocOujeBn Tanacu kpehy y cynpoTHOM cMepy Hero Ha 3eMJbH, Tj. Ha
UCTOK, YMECTO Ha 3amaj. Y Be3u ca THM, Ha BeHepu he npeosnaljyjyhe BpemeHcke npomeHe
JIOJIA3UTH Ca UCTOKA.

PocOujeBu Tamacu cy BumsbmBH m3 Kocmoca He camo Ha 3eMJbH, Kao IITO TO
moKasyje ciuka 3, Beh Cy BUIUBMBH M Ha APYTHM IDlaHeTtama. Ha mpumep, Ha ey 4 yBek
BUJIJBUBE TajllacHe CTPYKType Ha JymuTepy CBOje MPUCYCTBO JENOM Iyryjy u PocOujeBum
TajJacumMa.

3akbydak

Kao mto je Beh Hamucano, PocOujeBu Tajmacu uMmajy yTuIlaj Ha MIOOATHO BpeMe.
Takohe, umMmMuMTHO OHM onpelyjy pernoHaiHO W JIOKaJHO Bpeme. PeueHo je nma ce y
BUXOBUM JIOJIMHAMA CTBapajy LMKIOHH, OONAYHO W MAaJaBUHCKO BpeMe, IOK ce Y
rpeGeHUMA CTBApajy aHTULMKIOHH M BEAPO BpeMe. AKO ce OBaKBa, BPJIO MMOjeAHOCTABIbCHA
MHTENpeTalyja BpeMeHa yrnorpedom camo PocOujeBux tanaca, y yHOj aHaJIOTHjU IPUMEHH
Ha 1ianere CyHuUeBOr cucTema, noOmhe ce BpIO TMOjeTHOCTABIHEHE WHTEPIpETAIN]ES
BpemeHa. OHe he WecTo MMaTH Maly NPaKTHYHY BPEIHOCTH, ald OH 3a OBY NPUIUKY
MOCIY)KWJIE Kao mpuMep (YCIIOBHOT) IOTBPIHOI OArOBOpa HA NMHUTamke U3 yBoda:,Jla mm
0ospe mo3HaBame Po30ujeBux Tamaca omoryhasa m 60Jp€ MO3HABAEka BPEMEHCKHX MPHIIMKA
¥ TIPOTHO3Y BpeMeHa Ha IpyruM IutaHetama CyHueBor cucrema“. Tpeba jacHO HarjlacWTH
Jla ce 3a OBaKBEe MHTEpPIIPETAIlije BpeMeHa, UIaK, MOPajy KOPHCTUTH CIIOKEHH]jE jeTHaYnHE
atMocdepe o oHux HaBeneHux y paay (Gavrilov and Prodanov, 2008). Hauento, He Tpeba
OUEKHMBATH MPUHIIMIIM]EJIHE TOTEIIKONe /1a ce TaKBe CIIOKEeHHUje jeHaunHe peute. Anu, Behu
01 ce mpobJeMu jaBWIM y Jielly OKO 3ajaBame Mo4yeTHUX yciioBa. OHU Cy 3aBHCHHU OZ 110
cazia cakyIbeHuX MH(opMalija o pealHOM cTamy aTMocdepa Ha IulaHeTama.

[IpakTiuHe uHTEpIpeTalyje BpeMeHa Ha ruiaHerama CyHUeBOI cucTeMa Ou Moriie

Jla ce 0CTBape, TeK:

1. ynotpebom wMopena Oa3WpaHOr Ha KOMIUICKCHOM CHCTEMY jCAHAYMHA
atMocdepe, koje Om, mopen PocOumjeBux Tamaca, caapkale W IIpeocTalie
LepKyIanyje u

2. y3uMameM y 003Up ONepaTHBHO U3MEPEHUX ITOYESTHHUX YCIIOBA Ha IUIAHETaMa.
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[Tox HaBemeHUM TIpeTIIOCTaBKaMa oAToBOp OM Omo (06e3 yCIOBHO) MOTBPAAH, alld
cajia Ha Mayo MPOIIMPEHO NuTame ,,Jla nu he ce 6osbuM mo3HaBambeM Po3OujeBux Tanaca,
OCTAJUX HUPKYJIALUja M APYTUX yca0Ba MOhH J1a IPOTHO3UPAjy BPEMEHCKe IIPHIIMKE U Ha
npyrum mianerama CyH4eBor cucrema? .
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Abstract: Out of all atmospheric processes on the planets of the Solar System, special attention will be devoted
here to leading circulation of planetary or global scales, known as Rossby waves. These waves occur in all rotating
fluids that have relative movement to the rotation system. Rossby waves exert dominant influence on so-called
global weather. Based on the knowledge of some properties of Rossby waves are made approximate analysis of
weather conditions on the planets of the Solar System. Also, these considerations can serve as an introduction to
weather forecasting on the planet.

Key words: Rossby waves, planets of the Solar System, condition and weather forecast

Introduction

Atmosphere of the Earth is one of the most complex nonliving physical systems. It
is under the influence of almost all physical influences grouped in astronomic, geological,
biological and others. Each group of influences creates in the atmosphere one or several
atmospheric processes or circulations. In relation to that, meteorological weather is the
resulting influence of all circulations which are active in the atmosphere up to several days,
and climate is medium weather condition in the periods longer than several days.

Out of all atmospheric processes, special attention will be devoted here to leading
circulation of planetary or global scales, known as Rossby waves. These waves exert
dominant influence on so-called global weather. Rossby waves occur in all rotating fluids
that have relative movement to the rotation system. On the Earth, these waves occur on
movement scales larger than around 200 km.

As is known, the literature (e.g. Hardy 2006, Duci¢, et al 2005, Duci¢ and
Radovanovi¢ 2004) has many papers on weather and climate, but they have not studied
effects of Rossby waves on the weather and climate of the planets of the Solar System. On
the basis of the characteristics of Rossby waves, (Gavrilov and Prodanov, 2008), the answer
to the following question will be obtained below: ,,Would better knowledge of Rossby
waves also make possible better knowledge of weather conditions and weather forecast on
other planets of the Solar System®.

Figure 1. - Atmospheric condition shown by isohypses on isobaric surface of 500 hPa on 24 January 2009 at
00 UTC. General air circulation is from the west to the east and parallel to isohypses, increasing with the
increase of the closeness of successive isohypses

Rossby waves on the Earth

In order to illustrate the creation of Rossby waves, a simple case will the presumed.
Let the air on the Northern hemisphere move in straight line and unchangeable speed from
the southwest to northeast. The air from the observed area, there where the speeds of the
Earth are higher, moves more towards the north, to the area of lesser peripheral speeds.

*e-mail: gavrilov@eunet.rs
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Under the influence of this difference in peripheral speeds, the air turns to the right and at
some moment the circulation becomes zonal (from the west to the east). Now, the turning
that acts toward the right, continues to draw the air towards the south. It continues to move
from the north-west towards the south-east. Such movement represents one amplitude
(ridge) of Rossby wave and direction of the movement is clockwise. Then the opposite
process is carried out and the amplitude (trough) of opposite direction is formed where the
movement is opposite to clockwise. These two amplitudes form one wavelength of Rossby
wave. It varies from several hundred to several thousand kilometers. It is also similar in the
Southern hemisphere and obtained circulation is positioned as mirror reflection of the
circulation in the Northern hemisphere.

Figure 2. - Cloud traces visible from the space of clear wave structure obtained from Rossby waves that
circulate around the South Pole

In higher layers of the atmosphere, wave circulations around the Earth’s Poles are
observed everyday. Figure 1 shows randomly chosen hemispheric meteorological charts of
isohypses (same height lines on isobaric surface of 500 hPa), where the wave forms of
isohypses are easily visible. Typical scales of such waves amount to several thousand
kilometers both in meridional (north-south) and zonal (west-east) direction. Rossby waves
have a domininant influence on the creation of shown wave movement. But, for the purpose
of better understanding, it should be pointed out that shown circulation also contains other
wave movements and processes. Occasionally, similar wave circulations of higher
atmospheric layers are also clearly visible from the space by the means of cloud traces that
follow wave circulation of the air, Figure 2.

Weather

Thus, Rossby waves influence global weather. In their troughs, (non-tropic)
cyclones (C) form and ridges become the sources of anticyclones (A), Figure 3. As seen in
Figure 3, in surface atmospheric layers, circular movement in the cyclones turn towards the
center (convergence) due to the friction force, and that leads to the air movement upwards
and its cooling. If there is sufficient water vapour under such conditions, water drops are
created (condenzation) and ice crystals (deposition), thus, the clouds are created and
occasionally precipitation, too.

TROUGH ROSSBY WAVE

Figure 3. - Surface air circulation in horizontal and vertical direction in Rossby wave trough as a place of the
most frequent creation of cyclone (left) and wave ridge, as a place of the creation of anticyclone (right) in the
Northern hemisphere
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Some general weather rules can be derived from previous presentation. Clouds and
precipitation, snow in winter and rain in summer, are created in troughs of Rossby waves,
and clear weather, exceptionally hot in summer and exceptionally cold in winter, is created
in the ridges. Other movements also participate in all these processes, but the image of the
large scale weather is most influenced by Rossby waves.

Background

The research of Rossby waves and their influence on global weather served as a
basis for the development of scientific method for weather forecasting. It is thought that
Vilhelm Bjerknes (1904) is the author of the idea that atmospheric research, and primarily
discovery of future atmospheric processes, can be carried out by solving mathematical
equations that describe particular or all circulations.

First successful trial of the application of the idea of Bjerknes was made in 1950. It
was successfully completed by numerical solving of a simple atmospheric model based on
barotropic vorticity equation starting with the observed/measured initial conditions.
Basically, it is the equation that actually describes the expansion of Rossby waves (Charney
et al., 1950). Since a famous meteorologist, Carl-Gustaf Rossby had a leading role in the
defining of this model, the waves were named after him, (Rossby and collaborators, 1939).
Since these pioneering days, other known circulations were also included in the description
of the atmosphere. It jointly contributed to good weather forecast that are now made up to
several days ahead, and climate simulations longer than a month are considered acceptable.
In all this, the role and significance of Rossby waves are not decreased, but contrary, their
historic significance is increased and their physical role is the same at least.

Rossby waves on the planets of the Solar System

It is possible to note from previous presentation that Rossby waves are universal
natural phenomenon, also present in the space. Let us be reminded that these waves exist in
all the conditions when are present:

1. rotation and
2. relative circulation of
3. fluid substance.

Principal results of the research of Rossby wave in the atmospheres of the planets
of the Solar System, (Gavrilov and Prodanov, 2008), will be described below. Physical
model of universal homogeneous atmosphere described by so-called linearized equation
system of the atmosphere was used for mentioned research. Basic principal characterists of
Rossby waves on the planets of the Solar System were obtained by solving the equations and
taking into consideration known conditions existing on the planets regarding the height of
the atmosphere, gravitation, rotation and the like. Some of the results will be presented and
analyzed here.

Weather on planets
Rossby waves expand towards the west on the Earth, Mars, Jupiter, Saturn, Uranus
and Neptune or on the planets that rotate from west to east, Figure 4. On Venus, that rotates
opposite to other planets, from east to west, Figure 4, Rossby waves expand towards the

east.

Figure4. - The planets of the Solar System indicating the direction of rotation.
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Consideration of the conditions of Mercury and Pluton is omitted. As it is known,
Pluton has recently lost the status of the planet and Mercury does not have atmosphere.

The speeds of Rossby waves on the planets were observed in relation to their speed
on the Earth, (Gavrilov and Prodanov, 2008). It was found that the speeds of Rossby waves
on Jupiter, Saturn, Neptune and Uranus were lower than on the Earth. On these planets, the
succession of troughs and ridges of Rossby waves, or cyclones and anticyclones, is slower
than on the Earth. On Mars, the speeds of Rossby waves are higher than on the Earth. It
indicates that weather will there change faster than on the Earth. Due to the rotation of these
planets from the west to the east, in all cases prevailing weather changes will come from the
west, as on the Earth.

On Venus, Rossby waves move in the opposite direction to their direction on the
Earth, that is, towards the east instead of the west. With reference to that, prevailing weather
on Venus comes from the east.

Looking from the space, Rossby waves are not only visible on the Earth, as shown
in Figure 3, but they are also visible on other planets. For example, in Figure 4, always
visible wave structure on Jupiter partly owes its presence to Rossby waves.

Conclusion

As already stated, Rossby waves exert influence on global weather. Also, they
exert indirect influence on regional and local weather. It is said that cyclones, cloudy and
precipitation weather are created in their troughs, while anticyclones and clear weather in
ridges. If such, very simplified weather interpretation by using only Rossby waves, is
applied in full analogy on the Solar System, very simplified weather interpretations will be
obtained. They will often have small practical value, but for this occasion they could serve
as an example (conditionally) of affirmative answer to the question from the introduction:
»Would better knowledge of Rossby waves also make possible better knowledge of weather
conditions and weather forecast on other planets of the Solar System®. It should be clearly
pointed out that such weather interpretations nevertheless require the use of more complex
atmospheric equations than the ones mentioned in the paper (Gavrilov and Prodanov, 2008).
Generally, principled difficulties should not be expected in solving such more complex
equations. But, greater problems would occur in the part of setting initial conditions. They
are dependent on the information so far collected on real condition of the atmosphere on the
planets.

Practical interpretation of the weather on the planets of the Solar System could be
realized only by:

1. the use of the model based on complex equation system of the atmosphere that

would contain, besides Rossby waves, remaining circulations and

2. taking into consideration operativelly measured initial conditions on the

planets.

Under the mentioned presumptions, the answer woud be (unconditionally) be
affirmative, but now on slightly expanded question ,,Would better knowledge of Rossby
waves, other circulations and other conditions, also make possible forecasting of weather
conditions on other planets of the Solar System*.
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