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I.

BBenenue

1. HecomHeHHO, uTO moroja Bceraa MpUBIEKAaJIa BHUMAaHUE JIIOJEW U BBI3bIBAJIA Y
HUX IPpaKTHYECKUM HUHTEpec. PaccMOTpEeHHIO METEOpOJIOTMYECKHX — SIBICHUU
OTBOAMTCS 3HAYUTEIBHOE MECTO B (PUIOCO(CKUX TPyJAax KIIACCHUYECKOW IPEBHOCTH,
OIHAKO HAyYHOE H3yYCeHHE NOroAsl B IeioM Hadaimochk B XVII Beke, xorma OputH
m3o0pereHsl TepmomeTp U Oapomerp. B XVIII Beke mpeanprHUMAINCH OTACIHHBIC
MOTBITKM COCTAaBUTHh CHHONTHYECKHE KapThl Ha OCHOBE [AHHBIX IIPHU3EMHBIX
HaOmonennii. M3o0perenme Ttemerpadga B XIX Beke OTKPBUIO IEPCHEKTHBHI
COCTaBJICHHSI M PaCIpOCTPAaHEHHUS MPOTHO30B B pEaTbHOM MacmTabe BpEeMEHH Ha
OCHOBE HCIOJIF30BAaHUA JAHHBIX, COOPaHHBIX B OOIIMPHEIX TeorpaduuecKux pailoHax.
B cepeaune u xonue XIX Beka B HECKOJIBKUX CTpaHax MpU MOAAECPKKE MPABUTEIbCTB
OpuTM co3maHBl ceTH craHnuii HaOmomenms. Tawke B XIX Beke mnomydniia
3HAYUTENbHOE Pa3BUTHE (yHIAMEHTAIbHAsI Ta30THAPOJUHAMHUKA U TEPMOIWHAMUKA,
Omarogaps uemy ObLTa cO31aHa IPOYHAsT OCHOBA ISl M3YUEHUS aTMOC(EpHl B KaueCTBE
pazmena mpukiagHoW  ¢m3mku. B mocnmenHme  mecATHNCTHS  JOCTHTHYTHI
BIEUATIISIIONINE YCIIEXH KaK B 001acTH HAOIIONECHHH, TaK U B O0IACTH TEOPETUIECKIX
nccienoBaHuil atMocdepsl. JJoCTIXEHNI0 TAaKOTO Iporpecca B 3HAUYUTEIBHONH Mepe
CIIOCOOCTBOBANIM  TakWe (aKTOpBl, KaK HAIWYWe CIYTHUKOBBIX  IIATHOPM,
WCTIONB3YEMBIX MJII CHUCTEM aTrMOC(epHBIX HaOMIONeHHH, M co3naHue TU(POBBIX
BBIYHMCINTEIBHBIX MAIITUH IJIS1 PEIICHUSI HEIMHEWHBIX OCHOBHBIX YPaBHEHUH.

2.  Hcropuueckd CIOXWIOCH TaK, YTO HMCCIECIOBAaHHE aTMOC(hEpsl OCYIIECTBISIETCS
B paMKax JBYX AHWCLHWIUIMH: METEOPOJIOTHH U KINMAaTOJIOTHH. KIMMaToioruo Mo>XXHO
ONPENCIINTh KaK HayKy, MW3YJalollyl0 IIPOIECChl, KOTOpPBbIE OOYCIOBIMBAIOT
CpPEIHEBPEMEHHOE COCTOSIHHE aTMOC(Epbl, NMPHU 3TOM CPEAHEE OMPEACIICTCS Kak
cpenHee 3HaueHHE 3a JIUTENbHBIN nepuoi (OOWH Tof WIIH, BO3MOXKHO, HECKOJIBKO
neT). MeTeoposorus ke UMeeT AEN0 C pas3/enoM (PHU3UKH, U3ydarolUuM KOMITIOHEHTHI
W3MEHUMBOCTH  arMoc(epsl,  KOTOpbIE  XapaKTepu3yroTcss  Oosee  dacToit
noBTopsieMocThio. CTaHOBUTCSI Bce Ooiiee SICHBIM, YTO TaKOE Pa3JICICHHE SIBISIETCS
COBEPIICHHO TPOU3BOJIBHBIM M HE MPHHOCUT 0C000i monb3bl. LlupKyssius
atMocdepsl XapaKTepu3yeTcss N3MEHUYNBOCTHIO BO BCEX BPEMEHHBIX MacluTadax, IMpu
3TOM MPOHUCXOIAT BaKHBIE B3AaWMOJEHCTBUS MEXAY pPa3IUYHBIMH YaCTOTHBIMHU
COCTaBJISIOLIIMH.

3.  3HauuTeNbHAs YaCTh IPOBOAMMOI B IOCIeqHEe BpeMs pabOThHI, CBSI3aHHOW C
MOHHUTOPHHIOM U MOJEIHPOBAHUEM aTMOcC(epsl, 00yCIOBIECHa 0CO3HAHUEM TOTO, UTO
YEJIOBEUECTBO CIIOCOOHO CYIIECTBEHHO (IIyCTh W HENpegHaMEpeHHO) W3MEHHUTH
mmobanpHBINA KMat. Ocobasi 00eCIIOKOEHHOCTD BBRIPAKAETCSI B CBA3M C MOBBIIICHUEM
colepkaHnd B arMoc(epe TaK Ha3bIBACMBIX ITapHUKOBBIX Ta30B, HaIpHUMeEp
YIIEKHCIIOrO0  Tra3a, BCIEACTBUE IPOMBIIUIEHHOW W CEIbCKOXO3AWCTBEHHOMN
nesTenbHOCTH. HamekHble MPOTHO3BI B OTHOWIEHHWM UYyBCTBHUTEIBHOCTH KJIMMara K
TaKUM aHTPOIIOTCHHBIM BO3JCHCTBHSAM MMEIOT BaKHEHIIIEe 3HAUCHHUE U pa3paboTKu
CcTpaTreruii 1mo ociablIeHUIO COIHAIbHO—3KOHOMUYECKHUX IOCIEICTBUH TIOOAIBHOTO
M3MEHEHHS OKPYXKAIOIIeH Cpenbl.

4. InaBHOH OCHOBOW MOAPOOHBIX 3HAaHWK 00 arMochepHOW IUPKYIALMUH U
HU3MEHEHHAX aTMOC(HEPHBIX YCIIOBHUH SBIAETCS aHAIHM3 TEKYLIMX H3MEPEHUH, KOTOpbIe
©XKEIHEBHO IPOBOAATCS AJIS ONEPATUBHOIO IPOTHO3MPOBAaHUS Moronasl. OmHA 4acTh
3TOoro Habopa JaHHBIX HaONIOACHUH BKIIOYAET JAaHHBICE H3MEPEHHUH CKOPOCTH M
HaIpaBJICHUs BeTpa, 0apOMETPHUECKOr0 JaBJICHUs, OCAIKOB, TEMIIEPATyphbl BO3IyXa U
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I1.

BJI&KHOCTH, KOTOPBIC MPOBOIATCS Yepe3 KaKIble TPU Yaca Ha HECKOJBKHX ThICSYaX
NPU3EMHBIX CTAaHIMH M Ha TOPIOBBIX CyAax BO BCEX pervoHax miaHersl. Eme ogHol
Ba)KHOf;I qacCTbIO apXHBa JAHHBIX SBJIIAOTCA JaHHBIC H3MepeHHﬁ, HpOI/I3BO}II/IMBIX
panno30HJaMH, KOTOPbIE YCTAaHABIMBAIOTCS Ha OCCIMIIOTHBIX BO3AYIIHBIX MIapax. ITH
Paano30HIbI MIPEACTABISIOT CO00H KOMIUICKT ammaparypbl, KOTOpas B XOA¢ MOabeMa
BO3AYIIHOTO IlIapa dYepe3 OMNPEACICHHbIC HHTEPBAjIbl IMepeaacT HHPOPMAIUIO O
JAaBJICHUH, TeMnepaType nu BIIAXKHOCTHU. C IIOMOIIIBIO BHSyaHBHOFO nJIn
PaaUuOIOKAIIMOHHOTO CJACKCHHS 3a IIAPOM—30HIOM MOXHO OIPEACHIATh TaKKe
TOPU3OHTAIBHYIO CKOPOCTh W HAlpPaBJICHHE BeTpa Kak (YHKIMIO BBICOTHI. [lyckm
Paano30HI0B OOBIYHO OCYIIECTBISIOTCS OIMH WJIA JBa pa3a B JACHb Ha HECKOJIBKHUX
COTHAX CTaHHHﬁ, paCHOHO)KeHHBIX B paBJ'II/I‘-IHI)IX qacTiax MI/Ipa. MeTeOpOIIOFI/I‘{eCKI/Ie
HSMCpGHI/IH C IIOMOIIIBIO H_IapOB*BOHJIOB O6BI‘-IHO OFpaHI/I‘II/IBaIOTCﬂ JAuarna’oHOM BBICOT
110 30 kM.

5. UH3mepeHus ¢ TNOMOIIBIO MIAPOB—30HJOB HMEIOT BakKHEWIllee 3Ha4eHHe s
HCCIICIOBAHUS TPEXMEPHOH CTPYKTYpbl arMOCHEpPHON HHUPKYISIIHH, OIHAKO OHH,
HECOMHEHHO, SIBJISIOTCSI OTPAaHMYEHHBIMU C TOYKH 3peHUs reorpaduueckoro oxsara (B
4acTHOCTU, Haj okeaHamu). IIpobGenbl B oxBaTre CEThIO CTAHIHMU B ONpenesIeHHON
CTCIICHU IMMOMOTaroT 3allOJHUTh METCOPOJIOTUYCCKHUE CITYTHUKU. reOCTaLH/IOHapHLIe
CIyTHUKU OOECIEUrBAaIOT HENpPEepPhIBHOE HaOIoJeHHE 00Ja4HOr0 MOKPOBa B paioHe
TPOIIUKOB U CPCIHUX HIUPOT. Cl'IyTHI/IKI/I Ha JOBOJIBHO HU3KHUX ITOJAPHBIX Op6I/ITaX
000pY/IOBaHbl paJUOMETPAMH ISl MU3MEPEHUS YXOJSAIIET0 HM3JIYYEeHHUS Y BEPXHETO
npeaena armochepsl. Ha OCHOBE JaHHBIX TaKUX H3MEPCHHUH, MPOU3BOIUMBIX B
HECKOJIbKMX JMala30Hax BOJH, MOXXHO TNOJYYUTh HH(QOpPMAIHMIO O BEPTHKAIBHOMN
CTPYKTyp€ TEMIIepaTypbl M BIAKHOCTH. OTH CIYTHHKHA OCYIIECTBISIOT cOOp
nHMOpPMalMK BAOJb TEIMOCUHXPOHHOW TPAaGKTOPHM, YTO, YYHUTHIBas BpalleHUE
3emiu, oOecrieunBacT MOJHBIN OXBAT IUTAHETHI MPUOIU3UTEIBHO ABAXKIBI B ICHb.

HNroru odcyxkaeHusi B padboueil rpymnie mo CiryTHUKOBOM
METEOPOJIOTUH U INI00AJTBHOMY KJIUMATY

6.  VYmpamieHHe MO BOIPOCaM KOCMHYECKOTO IMPOCTPAHCTBA B COTPYOHHUYECTBE C
EBpomelickuM KOCMHYECKMM AareHTCTBOM opraHu3oBajio CoBellaHue 3>KCIEpPTOB
Opranmzamuu  O0veguHeHHbIX Hanmii 1o pernoHadbHBIM  Y4YeOHBIM IIEHTpPaM
KOCMHUYECKOW HayKH M TEXHHKH: CTaTyC W JaibHelllee pa3BUTUE, KOTOpoe ObLIO
npoBeneHo Bo @packaru, Utanus, 3—7 centsabps 2001 roga. OxHa U3 IMIaBHBIX 1eel
CoBemanusi cocTosia B TOM, YTOOBI PACCMOTPETh U OOHOBUTH yueOHBIE MPOrPaAMMBbI
perHOHaNbHBIX I[IEHTPOB B YEThIpeX 00JacTsX: AUCTAHIIMOHHOE 30HIUPOBaHUE;
CITyTHHUKOBAasi METEOPOJIOTHS; CIIyTHUKOBAs CBSI3b; MU KOCMUYECKas HayKa.

7. B HacTosmieMm JOKJIane M3JIOKEHBI UTOTHM OOCYXJeHUst B pabouedl rpyrmme o
CIIlyTHUKOBOM METEOPOJIOTHH M IIoOaJbHOMY KiuMmary. PaGodas rpymnma oOcyauia
L[eJIb IIPOBENEHHUs] KypCcOB B 3TOH 00J7acTH, paccMOTpela CyIIECTBYIOUIYIO y4eOHYIO
MporpaMMmy KypcoB, MpOaHaJIU3UPOBAJIa ONBIT, HAKOIUIEHHBII B pamMKax MpPOBEACHUS
KYPCOB B PerMOHaNbHBIX IIeHTpax (npuioxenue 1), n pazpadborana 1enu, TpedoBaHus,
CTPYKTYpY U IEPECMOTPEHHYIO yueOHYIO IPOrpaMMy HOBBIX KypCOB.
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A.

esb KypcoB 10 CHIYTHUKOBOW METEOPOJIOTUHU U INI00AJIbHOMY
KJIMMATY

8. O,HHI/IM N3 KOHKPCTHBIX KOMIIOHCHTOB O6y'~IeHI/IH B 00J1aCTH KOCMHYECKOI HayKH
U TCXHUKHU ABJKICTCA KypC 1O BOIOpocaM HNPUMCHCHHSA METCOPOJIOTrHYCCKUX
CITYTHHKOB. OH wnMeeT BaxkHOE 3HA4YCHUC, IIOCKOJIbKY, HCCMOTpAd Ha TO, 4YTO
MCTCOPOJIOTMYCCKUC CIIYTHUKH ISKCIUTYATHUPYIOTCS HA HNPOTIAKCHUU Ooiee uem TpEeX
ﬂeCSITHJIeTHﬁ, OoJblast 4acTh YYCHBIX, CIICHHUAJIUCTOB U HpenonaBaTenef?I B MHUpPE 10
CUX IOp HE OCBCAOMJICHA O TOM, 4YTO CYHLICCTBYCT CBO60,Z[HI>II>1 A0CTyll K JaHHbIM
Ha6J'IIO,HCHPII>i C 3TUX CIIYTHUKOB U YTO OTH AAHHBIC MOI'YT HCIMOCPCACTBCHHO HJIN B
CoUY€TaHuu C ,prl“OfI I/IH(bOpMaL[I/IeI\/'I HUCIOJBb30BaTbCd B HHTCPECAX 3HAYUTCIIbHBIX
rpynm HAcCCJICHUS CTpaH WKW [JId PCHICHHA KOHKPCETHBIX HpO6J’I€M, CTOAIIUX TMepea
HaCCJICHUCM, 0COOCHHO B TOM, YTO KACAaCTCA CIIaCaHUA KU3HU, 3alIUThl UMYUICCTBA
WK palluOHAJIbHOT'O UCITOJIb30BAHUS MTPUPOAHBIX PECYPCOB.

9. MHorue HalHMOHAJIbHBIE METEOPOJIOTHYECCKUE YIPABICHUS CO3HAIOT BAKHOCTH
MPOBEJICHUSI KYPCOB IO CIIyTHUKOBOW METEOPOJIOTMH JUIsi PEIICHHS CBOMX
ONEPATUBHBIX 3a7ad. HeOONbIIOW KOMIIOHEHT PErYJIIPHO MPOBOAMMBIX UMU yUeOHBIX
KYpPCOB TIOCBSIIIIEH CITyTHUKOBOH METEOPOJIOTUM M OXBAThIBACT TMPEXKAE BCEro
CHHOTITHYECKHE KCCICOBAHUS CHCTEMBI MOTOJABI C HCIOJIb30BAHUEM CITYTHHUKOBBIX
n300paKCHUH.

10. Bompocsl, kacaromnuecs Ii100aTbHOT0 TOTEIUICHHSI, UCTOIICHUST 030HOBOTO CJIOS,
MEePUOJNYECKH BO3HUKAIOLIETO0 IOKHOTO TedueHus "Onb—HuHbo", B3aumonercTBus
OKeaHa W aTrMoc(ephl, a TakKe NIO0ATHFHOTO M3MEHCHHUS KIIMMAaTa, KOTOPBIE MPEXKIIe
NPECTaBIsIIA JIMIIb aKaJleMUYECKUM HHTEpeC, B HACTOAILIEE BpeMsl CTalld BechbMa
aKTyalbHbIMH. JlaHHBIE KypChbl MOMHUMO IMe€pedauyd 3HAHMUM, KacaroUuMXCsi OCHOB M
CleqUAJIbHBIX BOMPOCOB CITYTHUKOBON METEOPOJIOTHH, PELIAIOT IPEXAE BCEro 3a1adu
mpocBemieHus: B 3To obOmactu. OCHOBHOE BHHUMAaHHE B paMKax 3THX KypCOB
ymemsiercss pabore ¢ HUGPOBBHIMH CITYTHHKOBBIMH JAaHHBIMH H C JTHHAMHYCCKIMH
MOJEJSIMH, METOJIaM PELIEHUS 3a7a4 U OCYLIECTBICHUIO MPOEKTOB, UMEIOLIUX BaXKHOE
3HAYEHHUE JIsI CTPAHbl — OPraHU3aTopa KypCoB.

11. Mereoponornieckue CIYTHUKH OJKCIUTyaTHPYIOTCSI TOYTH OECHpEephIBHO C
Hayaja KOCMHYECKOH 3pbl. X TIOCTOSIHHOE NMPUCYTCTBHE Ha OPOMTE B IMPEICTOSIINE
JIECATUIICTHS] MTPAKTUYECKH TapaHTHPOBAHO, MOCKOIBKY OOIIECTBO INPHUIACT BaKHOE
3HaYeHHE METEOPOJIOTHYECKUM HAONIOACHUSIM M TPOTHO3MPOBAHHIO IMOTOJHBIX
sBIICHNH. HekoTopsle CTpaHbl 3allyCKaloT KOCMHMYECKHE amnmaparbl TOJBKO IS
YIOBIETBOPEHUS norpeGHOCTEH npodeccuoHaIbHBIX rOCyapCTBEHHBIX
METEOPOJIOTHYECKUX CIYXO O3THUX CTpaH, KOTOpBIE OTBEUYAIOT 3a IPEIOCTaBICHUE
MIPOTHO30B TIIOTOIBI B HHTEpecax TIPaXAAHCKUX W BOCHHBIX ciayx0. OpmHako
OOJBIIMHCTBO CTpPaH, KOTOpBIE 3allyCKalOT METCOpPOJIOTHYECKHE  CITyTHHKH,
NpeAyCMaTpUBAIOT TaKOM MOPSAOK HUX OSKCIIyaTallud, IPH KOTOPOM BCE, KTO
HaxoJsATCsd B Ipefenax AOCSIraéMOCTH PaJUOCUTHATIOB JSTHUX CIYyTHUKOB, MOLYT
OecrulaTHO TpPUHUMATh JAaHHBIE W HCIIOJNB30BaTh WX A JOObIX wneneil. Takum
00pazom, CUUTHIBAEMbIE JTaHHBIE HEMOCPEICTBEHHBIX HAOMIONEHNH C 3THX CIyTHHKOB
MOTYT HCIIOJIB30BaThCs B IMpolecce 00ydeHns B mKosax. Kpome Toro, 1aHHbIE TaKUX
HaOJMIOCHWH  MOTYT  HCHOJB30BaTbCsl  JUIS  COACHCTBHS  pal[MOHAJIBLHOMY
IJIAHWPOBAHUIO C YYETOM IOTOAHBIX YCIOBHH, Uil TNPOTHO3UPOBAHUS IOTOIBI,
0OHapy>XCHHs JIECHBIX II0)KapOB, OKa3aHMs ITOAJIEPKKH BO3AYILIHOMY, MOPCKOMY H
CyXOITyTHOMY TPaHCIIOPTY, COAEWCTBHSI CEJIIBCKOMY XO3SIICTBY W pPBIOOJIOBCTBY, a
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TaKKe JJIsl PEIICHHUs [EJI0Tr0 psiaa APYrux 3amaq BHE cepbl MeTeoponoruu. [Tomumo
9KCIUTYaTal[MOHHBIX CIYTHHKOB B HACTOSIIEEC BPEMs HMEETCS HECKOIbKO HAyYHO—
HCCIICOBATECIIBCKUX CIIYTHUKOB, KOTOPBIC MO3BOJISIOT OJIy4YaTh OOJIbIIe HHPOPMAIIUH
00 armocdepe u okeaHax. CIyTHUKOBBIC JAaHHBIC MOT'YT HCIOJIb30BAaThCS TAKXKE MPH
COCTABJICHMH YHCJICHHBIX MPOTHO30B MOrofsl. B paMkKax METEOPOJOTHYECKUX H
KJIMMaTOJIOTHYCCKUX  HCCJICAOBAHMI  00S3aTeIbHO  HCIONIB3yeTCsl HH(popMaIus,
monyyaemass OT Treorpaduueckux wuHPopMmanuoHHbix cucteM (I'MC). VYuebuas
MporpaMma J0JDKHA OXBaThIBATh BCE ITH ACIEKTHI.

12. TmoGanpHBIN OCTYI K JaHHBIM METEOPOJIOTHYECKUX CITyTHHKOB OBLIT 0OecrieueH
Mo WHUNHMATHBe BceMupHoi mereoposnornueckod opranmsamnuu (BMO) c uenbro
COJIeHCTBOBATh 00ECIIEUEHHIO TOTO, YTOOBI 3HAHMSI B O0JIACTH a3POKOCMUYECKHUX HAYK
Y TEXHOJOTHi, KOTOpbIE TOJYYWJIH pPa3BUTHE B pe3yjbTare CBOOOIHOIO JIOCTYIa K
JIaHHBIM CITyTHUKOBBIX METEOPOJIOTMYECKUX HAaOIIOJACHHUH, MOIJIM HCIIOJIb30BaThCs
YaCTHBIMH JIMIIAMH, OPraHU3alHUsIMH U TOCYJapCTBaMH, OCOOCHHO pPa3BUBAIOLIUMHCS
ctpanamu. [[ns noctwxkenus atoit nenu BMO nopaepkuBaeT co3/laHue B pa3InYHBIX
cTpaHax ©0a30BBIX TPYNN CIEIUAINCTOB, OOJIAJaOMINX HaBBIKAMH aHaJu3a H
TEeXHUYECKUMHU 3HAHUSIMH, C TEM YTOOBI OHHM MOIVIM aHAJIU3UPOBATH M OCYIIECTBIIATH
caMBle pa3IMYHbIE NPOrpaMMbl Ha MECTHOM YypOBHE, B KOTOPBIX TEXHOJIOTHSA
COJICHCTBYET peaau3aliid Hay4YHbIX, YKOHOMHUYECKHX, y4eOHO—0Opa3oBaTeNIbHBIX H
TyMaHUTapHBIX IPOrpaMM, HAIIPABICHHBIX HA MOBHIIICHNE Ka4eCTBA JKM3HU IIMPOKHUX
CJIOEB HACENICHUSI.

0O030p cymecTByouei y4eOH0i nNporpaMMsbl 4 IPHOOPETEHHOTI 0
OnbITA

13.  Opraamzamnus O6benuHeHHbIXx Hanuii pazpaboTana 11 perHOHAIBHBIX IIEHTPOB
TUNIOBYIO Y4eOHYI0 NporpaMMy I10 TPUMEHEHHIO CIyTHHKOBOM METEOpPOJIOTHH.
[TepBonavanbHas pabora Hajx 3TOHW y4eOHOH mporpaMmoii Obuta MpOBEACHA B XOJE
Cosemanust  skcrieproB  Oprammsanuu  OObenuHenHsix  Hamuit/Mcnanmm 1o
pa3paboTke y4eOHBIX MpOrpamMm JUIsl perHOHaJbHBIX YYEOHBIX HEHTPOB KOCMUYECKON
HAayKM W TEXHUKHU, coctosBuierocss B Ipanane, Ucnmanus, B 1995 romy. B nensax
TIOJIy9EeHHS MEXyHapOJHOTO TNpPH3HAHUS M CepTU(HKAIMM 3Ta TUIOBas ydeOHas
mporpaMMa OblJIa TIOATOTOBJIEHA TaKMM O0pa3oM, 4YTOOBI JaTh pPETHOHAIBHBIM
LIEHTPaM OPHEHTHP TOTO YPOBHS aKaJeMHUYCCKOW IOITOTOBKH, KOTOPBIH HEOOXOIUM
A TOAAep KaHUS MEXIyHapOAHOrOo CTaHAapTa M XapakTepa KypcoB, a Takxke
pErHOHANBHBIX LIEHTPOB.

14. I[aHHBIe KYpChbI NIpeAyCMaTpruBaOT JCBATUMCECAIHOC O6y‘~IeHI/I€ B PCTUOHAJIBHOM
OEeHTpe C MNOoCICAYIOINM OCYMECCTBICHUCM UM 3aBCPHICHUEM OAHOTOAWYHOIO
OKCIICPUMCHTAJIBHOTO NIPOCKTAa HAa pOAUHC YHAaCTHHUKOB.

15. Ha npoBenennom B 1995 rony coBemaHud 3KCHEPThl HAMETHUIIM, YTO JJIS
YYaCTHHUKOB OyleT OpraHHW30BaH Kypc OOy4YCHHWs, NPHU3BAHHBIH PACHIUPUTh WX
HaydYHbIC 3HAHUSA B OOJACTH TPUMCEHCHHS METCOCITYTHHUKOBBIX JAaHHBIX, a TaKXKe
MPUOOPECTH W YIIIYOUTH OMBIT B OONACTH pPacyeTOB M aHAIW3a, C TEM YTOOBI B
JlaJIbHEHIIEM OHU MOTJIM BHEAPSTH U C BBITOA0M UCHOJIb30BATh 3Ty HAYKy U TEXHUKY B
CBOMX POJHBIX CTpaHaX.

16. Dxcmepramu OBUIO TIPEIIOKEHO TakXe, YTOOBI JMAaHHBIM Kypc OXBaThIBaj
CIEAYIOIINE TEMBI:
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CocraB armocdepsl; 3aKOHBI H3ITy4YeHHs; 00MIas LHUPKYIALUs arMochepbl H
OKEaHOB

OCHOBBI PaJUOMETPHUH; B3aUMOJCHCTBUE JIIEKTPOMATHUTHOTO H3IY4YEHUS H
MaTepun

TepMO}II/IHaMI/IKa; AWHaMHKa; TpOIUYECKad U BHETPOIHNYCCKasd CUCTEMbI
JABUXXCHUS, Me30MacITaOHblE U CHHONTHYECKUE MACIITAOHEBIE CHCTEMBI

[Iporuo3upoBaHue MOTObl; KOMOMHUPOBAHHOE HCIIOJIb30BAHUE CITYTHUKOBBIX,
PaanOIOKAITMOHHBIX M OOBIYHBIX JAHHBIX; YACIOBBIC METOIBI TPOTHO3UPOBAHMS
TIOTOJIBI

OcHoBHast uH(MOpPMaIUs O BHAAX M OpPOMTaX CIYTHHKOB M O CIIyTHHKOBOWM
anmnaparype HaONIOICHHs; CHCTEMbl BEPTHKAJBHOTO 30HAMPOBAHHS Ha OOPTY
CITYTHHUKOB M IUTaT(GOpMbI cOOpa MaHHBIX in Situ; BEIOOPKA METCOPOIOTHUCCKHIX
MPOIYKTOB

Crernuanu3upoBaHHas 00paOOTka W MNPUMEHEHHE CITYTHUKOBBIX JAHHBIX,
MMOJIy4aeMbIX CIYTHHKAaM{ Ha TMOJSIPHOW M TIeOCTAllMOHAPHON opOuTax, s
peuieHus psga 3amad  XO3SMCTBEHHOM JCATEIBLHOCTH, BKIIOYAs CEIbCKOC
X035IUCTBO, OMPEICICHUE TEMIICPaTyphl YKPBITHS, OMPEACICHUE TeMIICpPaTyphl
[TOBEPXHOCTHOTO CJIOS IOYBBI, OMNPEACICHHE KOJUYCCTBA W pPacCHpeacICHUs
0CaJIKOB, OIICHKY ypOXasi, ’)KHBOTHOBOJICTBO, PHIOOJIOBCTBO H T.1I.

17. belnm mpoBeneHs!l JBa Kypca, a B HacTosIIee BpeMs MpoBoauTCs Tpetuil. Hinke
MPUBOJUTCST MH(OpPMALMS O PacCMOTpPeHHH pabouell Tpymioil y4eOHBIX Mporpamm
KypCOB.

IlepBbie KypchI

18. TlepBble KypchI JijIsl aCIIUPAHTOB MO CITyTHUKOBOW METEOPOJIOTHH U IT00aTbHOMY
KJIMMaTy ObUIM TPOBEJCHbl B YUYEOHOM IIEHTPE KOCMHUYECKOW HAyKH U TEXHUKH B
Asun u B paiioHe Tuxoro okeana B mepuox ¢ 1 mapra mo 30 HostOps 1998 rona.
VY4eOHbIil M1aH MepBbIX KYpCOB ObLT OCHOBAH Ha IIMPOKUX PYKOBOSIINX YKa3aHHSX,
KOTOpble ObUIM JaHbl Ha coBemanuu B 1995 rogy (A/AC.105/649). BxitoueHHble B
ATOT KypC MOAYIW MokazaHbl B Tabnuie 1 npunoxkenus . Ha guarpamme I mokaszana
pa3OuBKa ydeOHOW NpOrpaMMbl KypcOB Ha ayIUTOPHBIC JICKIHH, JIa0OpaTOpHbIC
paboThl, KOHCYJIBTAIMHU, PA0OTy B OMOIMOTEKE, TEXHHYECKHE BU3HTHI U T.J., KOTOpas B
3HAUYUTENIFHONH Mepe COZACHCTBOBaJla COCTABICHHUIO PACIHMCAaHUN B XOJ€ NMPOBEACHUS
KYpCOB.

19. B pamMkax OTKJIHMKOB OT YYaCTHHKOB M MpPoGhecCOPCKO—TIPEroaaBaTeIbCKOro
cocTaBa OBLITH MOJYYCHBI CIEAYIONINE 3aMEUaHHUS:

a)  TPONHMYECKOH METEOpOJOrHd OBUIO YHIEJIeHO 4Ype3MEepHOe BHUMAaHHE;, B
MporpaMMy CJCAYeT BKIIOUHUTH OOJIBIIE TEM, IOCBSIICHHBIX CPEIHCIIUPOTHBIM
cHCTEeMaMm;

b)  ’kenarenpHO YBEIMYUTH YHMCIO TEMaTHUYECKUX HCCIEeNOBaHUM (Hampumep,
110 MPUMEHEHHUIO CITyTHUKOBBIX IJAHHBIX B MOJEJAX UYHCIEHHOTO IPOTHO3WPOBAHUSA
noroas! (UIIIT)) u mpuMepoB YMCICHHBIX 3a1ad;

C)  KenareiabHO J00aBUTH BBOJHBIM KypC 110 OCHOBaM (DPM3MKH, MATEMAaTUKU U
KOMIIBIOTEPHOI'0 IPOTPAMMUPOBAHUS;
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d) craemyer yBeNIMUYHUTH BpeMsl, BBIACISIEMOE HA TaKHUE TEMbI, KaK M3MCHCHHUE
KJIMMaTa, pagualioOHHbIA EpEeHoC U T.1.;

€)  clenyeT yBEIHMYHUTh YHCIIO KOHCYJIBTAIIHH.

Bropsie Kypcbl

20. Bropble Kypchl Ui aclIMpaHTOB OBUIM TPOBEIEHBI B YUeOHOM LIEHTpe
KOCMHMYECKOW HAayKH M TEXHUKH B A3uHU U paiioHe Tuxoro okeana B repuon ¢ 1 urons
2000 roma mo 31 mapra 2001 roxma. C yueToMm 3aMedaHHi, TOTyYCHHBIX OT YYaCTHUKOB
Y TpenojaBaTelbCKOro COCTaBa IEPBBIX KypCOB, B Y4YeOHYIO MHpOrpaMMy BTOPBIX
KYPCOB OBLITM BHECEHBI CIICAYIOIUE U3MEHEHUSI:

a) ObT BKIIOYEH OPHUCHTAIIMOHHBIM MOJYdb, OXBATHIBAIOIIUN OCHOBBI
MaTeMaTUKH, CTATUCTUYECKUX METOJIOB U BHIYMCIUTEIbHOW TEXHUKH;

b) ObUI 3HAYUTENBHO CHWXKEH AaKIEHT Ha TPOMHYECKYI) METEOPOJIOTHIO,
BKJIFOUAsl MyCCOHBI U CUCTEMBI TPONMYECKONW CYpOBOX MOTObI;

C) ObLIH BKJIFOUCHBI HOBBIC JICKIITMOHHBIC TCMBI, IOCBAIICHHBIC
CPCAHCIIUPOTHBIM U BHETPOIIUICCKHUM CUCTEMaM.

21. Monaynau, KOTOpbie OBUIM OXBau€HBl B XOJE BTOPBIX KypCOB, IOKa3aHbl B
Tabnuile 2 npuiokeHus I, a cOOTBETCTByIomIasi pa3OUBKa pacHUCAaHUS MO BPEMEHHU
TIPUBOIAUTCS Ha nuarpamme II. Bxirouenue OPHUEHTAIMOHHOTO MOZYJIS,
OXBaTHIBAIOIIETO OCHOBBI MaTEMAaTHUKH, CTATUCTUKH M KOMITBIOTCPHOM TEXHUKH, OBLIO
C YHOBJIETBOPEHHMEM BCTPEUEHO YYACTHUKAMH M COJACHCTBOBAJIO PACIIMPEHHUIO HX
3HaHUH.

22. J10 OTKPBITHS KYpCOB ObLIO PEIICHO BKIIOYUTEH B HX MPOrPaMMy TPH JTOKYMECHTA,
oxBaThiBarolue 20 JeKUA 1O TakWM CHEHHATU3UPOBAHHBIM OO0JACTAM, Kak:
a) BBIOOpKA MapaMeTPOB C HKCIOJb30BAaHHEM CITYTHHKOBBIX [aHHBIX; b) yCBOCHHE
JaHHBIX M YHCJIOBBIE MOJENIH; W C) U3MEHECHHE KIMMaTa. YUYWUTHIBAs PE3YJIbTaTh
00CYXKICHUI C yYacTHHUKAaMH, WX MOArOTOBJICHHOCTh M HAJIMYHE BPEMCHH, OBLIO
pelIeHo OTKa3aThCsi OT (DaKyJIbTATHBHOTO BapHhaHTa. Ba)KHBIC aCEKThI KaKIOTO U3
JIOKYMEHTOB OBLJIM BKJIIOYEHBI B COOTBETCTBYIOIHME MOAyau. Kpome TOro, B yueOHYIO
nporpaMmy OBIT BHECEH psJ W3MEHEHUH (Hampumep, B OPUEHTAIMOHHBIM MOAYIb
ObLIM BKJIIOYCHBI JICKIIMH 110 [IWHAMHYECKOM METCOpPONIOrHd U (pU3UYECKO
okeaHorpaduun).

Tperbu KypchbI

23. Tperbu Kypchl, KOTOpble IUIAHUPYETCS IPOBECTH B Y4eOHOM ILIEHTpe
KOCMHMYECKOW HayKH M TeXHHKHU B A3uM U paifone Tuxoro okeaHa, HauHyTcs 1 aBrycra
2002 roma u 3axonvarcsa 30 ampenst 2003 roga. C ydeToM yIIyOJIEHHOTO aHaln3a
BTOPHIX KypCOB B MpOTpaMMy TpPETbHX KypCOB OBUIM BHECEHBI CIIEAYIOIUE
HW3MEHEHHUS:

a) BO BBOJHBI MOAMOMAYJIb BKJIIOYCHBI TEMBI, Kacaromuecs (U3HUIEeCKOH
okeaHorpaduu;

b) CHIKEH aKIeHT Ha ClelHajbHble TEMBbI, KacCaloU[UEeCcs PaJHOAKTHBHOIO
repeHoca U BIOOPKU MapaMeTpoB;

c)  Oompliee BHUMaHUE yACICHO MPUMEHEHHUIO CITyTHUKOBBIX TaHHBIX;
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d) yBenuueHO YHCIO JEKIUH MO MI00aNbHOMY KIMMATY; J0OaBIEHBI JIEKIIUH
10 KPaTKOCPOYHON M3MEHYHNBOCTH KJIMMaTa U JOJITOCPOUYHBIM H3MEHEHUSIM KIUMaTa.

Monynu, BKIIOYEHHBIE B TPEThU KYPCHI, IEPEUUCIIeHBI B Tabnuile 3 nprioxenus 1.

HpaKaneCKne 3aAHATHUSA

24. Tlomumo o0OydeHHsT TEOpPUU BO BTOpPOIl TOJIOBUHE JHS  IIPOBOASTCS
TEOPETUYECKUE 3aHATUSA II0 HCIOJb30BAHUIO CIyTHUKOBBIX CHHMMKOB, NPUMEHECHUIO
uM(POBBIX JaHHBIX, BHIOOPKE METEOPOJIOTMYECKHUX MapaMeTpOB W HWHTEPIpETAIUU
pEe3yJabTaTOB YHUCIOBOTO MOAENUPOBaHHUs. llepedeHb NpakTUUYECKUX 3aHATUM KaKJ10ro
13 TpEX KypcoB IPUBOAUTCS B paszaene B npunoxxenus 1.

3KCHepl/lM6HTaJ'II)H])Ie NMPOEKTbI

25. TlompoOHas wuHpopManmsit 00 OSKCIEPUMEHTANIBHBIX MPOEKTaX, KOTOpPbIE
OCYILIECTBISUINCh YYaCTHHKAaMH B XOJie¢ MEPBBIX M BTOPBIX KYpCOB, HNPUBOAMTCS B
paznene C mpunoxenus [.

JBoJIIOIUSA Y4eOHOI mMporpaMmel

26. PasBurne yueOHO# pOrpaMMBbl — 3TO HENpPEPbIBHBIN npouecc,
MpEeAnoaralonui y4eT, B YaCTHOCTH, COBEPIICHCTBOBAHUS PA3IMYHBIX TEXHOJOTHH,
TOSIBJICHHS HOBBIX BO3MOXKHOCTEH NMPHUKIATHOTO NMPHUMEHEHMS, a TaKXKe 3aMe4aHHus U
OTKJIMKH, MOCTYMHAIONIe OT YYAaCTHHUKOB M IPEINO0aBaTeIbCKOIO COCTaBa. DBOIOIHUS
y4eOHOW mporpaMmbl oOTpakeHa B Tabmuue 4 pasgena B npunoxkenus I Ilo
OKOHYAHHHM  KaXJIOTO  MOAYIS  HCIpAIINBajJOCh  MHEHHE  YYaCTHUKOB, a
NpeACTaBICHHbIE HMH TNPEIIOKEHUS OOCYXJTaauch M, IO BO3MOXXHOCTH,
peann30BBIBATNCH HA MPAaKTHKE. B KOHIIE Ka)XAOro M3 KypCOB YYaCTHUKH IEIIIINCH
CBOMM MHEHHEM O HHMX, 3aIlOoJHAs OOMIMPHBIM BONpPOCHHK. [IpemomaBarensm Takxke
MpeIarajioch BBICKAa3aTh CBOE MHEHHE IO KaXIOMY U3 KypcoB. Bce momydeHHBIC
OTKJIMKY TPUHUMAIOTCS BO BHUMaHUE M O0CYKJAIOTCs y4eOHBIM COBETOM (TpyMIoi
SKCIIEPTOB, CO3JaHHON C 3TOW IeNbl0). PekoMeHIauu NpUHUMAIOTCS BO BHUMAaHHUE
IIpU TIPOBEACHUH MOCIEAYIOMHNX KyPCOB.

IIepecmoTpeHHast ydeOHasi NPOrpaMmMa KypcoB 10 CIIyTHUKOBOM
METEOPOJIOTHH U IV100aJIbHOMY KJIMMATY

3agaumn
27. 3amauu Kypca Mo CIIyTHUKOBOW METCOPOJIOTHH MPEAYCMATPUBAIOT CICIYIOIICE:

a) 06yqu1/Ie CIICHUAJIUCTOB H3 pPAa3dBUBAONIUXCA CTpaH HTPUMCHCHHIO
CHyTHI/IKOBOﬁ TCXHUKH B MCETCOPOJIOrMru B MLCIIAX COHGﬁCTBI/IH Ppa3BUTUIO U
MOBBIIICHUIO CONNAJIbHO—3KOHOMUNYCCKOI'O YPOBHA UX CTPAH;

b) cogpeiictBue Oonee IIMPOKOMY HCIOJB30BAHHUIO METEOCIYTHHKOBBIX
JAHHBIX ¥ METONOB JUIS MOHUTOPHHIA U OLICHKH COCTOSHUSI OKPY)KAIOLICH Cpeabl U
HEeOJIaronpHATHBIX METCOPOJIOTHYSCKUX SBICHHA.

28. Ilpeamomaraercs, 4TO MO 3aBEPUICHUH Kypca YYaCTHUKU OyIyT CITIOCOOHBI:
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a)  BBINOJHSATH dbyHKIHIH KOOpPJIUHATOPOB JIeSITeIbHOCTH no
COBEpILIEHCTBOBAHUIO HABBIKOB M 3HAHUM APYTUX CIIELMAJIMCTOB B CBOMX CTpaHax;

b)  BHOCHUTH BKJIQJ B ONpe/eeHHE TTOJIUTHKH, pa3paboTKy IUIaHOB, Pa3BUTHE U
YIPABIECHUE ONEPATUBHBIMU METEOCIHYTHUKOBBIMU JAHHBIMM MU IIPOIpaMMaMHu HX
NPUKJIAJHOrO IPUMEHEHUS B CBOUX CTPaHaX;

C)  CIOCOOCTBOBATh YKPEIUICHHIO OMOPHI UX CTPAaH Ha COOCTBEHHBIC CHJIBI C
EJIbI0 YMCHBIICHUSA 3aBUCUMOCTU OT BHCHIHUX DKCIIEPTOB.

TpeGoBaHusA NPOrpaMMbI

29. VY4YacCTHUKH JaHHBIX KYpCOB JOJKHBI UMETh YUCHYIO CTEIEHb OakajaBpa HayK B
MaTtemaruke, (PU3MKe UM METEOPOJIOTHH U He MEHee, YeM MSATUIIETHUN CTax padoThl B
METEOPOJIOTHH HIH CMEXHBIX 00TaCTIX.

CtpykTypa y4eOHOIi MporpaMmbl

30. Ilpenmmaraemblii Kypc TMpeAycMaTpHUBaeT  peaju3aluio  JeBATHUMECIYHOMN
mporpaMMbl  paboOTBI  C  MOCJIEAYIONIMUM  OCYIIECTBICHHEM  OJHOTOJUYHOTO
SKCIIEPUMEHTAJIBPHOTO IIPOEKTa Ha pPOJAUHE YYacTHHUKa. JIeBITHMECSUYHBIH Kypc
COCTOMT M3 YETHIPEX KOMIIOHEHTOB: OCHOBHBIC KOHILETIMH (JBa MeECSIa); BUIBI
MIPUMEHEHHUS CITyTHUKOBBIX METCOPOJIOTMYECKUX MAaHHBIX (IBa MecCsIa); YHUCIOBBIC
MOZEIM M AacHeKThl M3MEHEHMs KiIMMara (JBa Mecdla); pa3paboTka MpoeKTa HU
MPEIJIOKeHUsT MO0 TPOeKTy (Tpu Mmecsna). [lepBbie Tpu KOMIOHEHTa OOBEIUHEHBI,
COOTBETCTBEHHO, B TpU MoAyasd. YeTBepTbli MOAYJb, KOTOPBIH  SBISETCS
(akynbTaTUBHBIM M pacCYyUTaH Ha OOJiee MOJArOTOBJICHHBIX YYaIlUXCS, OXBAThIBACT
TEMBI, Kacalolluecsi MOTEHIIHAIbHBIX BHAOB HCIOJB30BaHUSA IIEPCIEKTUBHBIX
CIyTHHUKOB, anmnaparypsl U T.0. Ilpu pa3paboTke CTPYKTypbl yueOHOU MpOrpaMMbl
pabouasi Tpymmna HWCIOJIb30Baja OMNBIT YYEeOHOro MLEeHTpa KOCMHUYECKOH HayKu U
TEXHUKHU B A3uH U pailone Tuxoro okeana.

Jlekuuu U MpaKTHYECKHE 3aHATHSI
31. PabGouas rpynmna mpemioxunaa 15 4acoB JEKIUNA KXY HEIEI0 COBMEMIATh C
20 yacamMu HpPaKTHYECKOI pabOTHI.

Oo6opynoBanue

32. B pamkax kypcoB (A/AC.105/649) tpeOyroTCs CIACAYIOIIHME MPOrPaMMHBIC
NPOAYKTHl W 00OpydoBaHMe, BKJIIOYas Te, KOTOpbIE YXe€ YyKa3aHbl B
nokymente A/AC.105/534:

HazemHas cranuust HRPT (mepenada n3o0pakeHuil ¢ BBICOKUM pa3perieHrueM )
MHKPOKOMITBIOTEPHI (€ MozeMamH, npourpsiBarensimu CD-ROM u 1.1.)*
MIPUHTEPHI

noctyn k MaTepHer

(hakcUMUIIbHAS almaparypa

* KosnmgecTBo HE0OXOAMMOTO 060pyI0BaHUS OyIET 3aBHCETh OT YHCIIA yYaCTHUKOB, OTOOPAHHBIX IS
KypCOB.
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Ha3CMHBIC CTAHIUU MPHUEMa JAHHBIX T'€OCTAllMOHAPHBIX CITYTHHUKOB C BBICOKHUM
pasperieHreM

MAaCCHBBI TaHHBIX
cucremMa rpadMIecKoro aHajau3a u BU3yallu3aluu
MPOTrpaMMbl 00PaOOTKH U300paKECHUH U METEOPOJTOTHUESCKUX JaHHBIX

JOCTYyN K MarepuaiaM paguoJOKAlMOHHBIX HAaOMIOMCHUH W HaIMOHAJIbHBIX
*
CUHOINTUYECKUX MPOTrPO30B

.
pabouune cTaHIUU

craumus APT/WEFAX (aBromarudeckas nepeaada
n300paxkeHus/pakCUMIIBHOE 000pyI0BaHKE IS IIepeaadd METCOPOIOTHYECKUX
JTaHHBIX )

['eorpaduueckas nndpopmainronnas cucrema (I'MC)
*

KJIMMATOJIOTHYECKUE aTachl

TonorpaguuecKkue MaTepuabl

Y4eOHUKH

6. IIpuriameHnne/BONPOCHUK

33. Jnst conmelcTBHS pErMOHANBHBIM IIEHTPaM B Ipolecce OTOOpa BO3MOXKHBIM
Y4YacTHMKaM TMpeJiaraeTcsi OTBETUTh Ha BONPOCHUK. Kakaplii M3 peruoHalbHBIX
LIEHTPOB MOXKET TOTOBUTH COOCTBEHHBII BONPOCHHUK.

7. IlepecMoTpeHHasi yyeOHas1 nporpaMmma
34. TlepecMoTpeHHas ydeOHasl MporpamMma Kypca Mo CIyTHHKOBOW METEOPOJIOTHH U
m100aIbHOMY KIIMMATy IPEICTaBICHA HUXKE.
Moayab 1: OcHOBHBbIE KOHIleNIMHU (1Ba MecsIa)
1.  Mereopoiorus

ATMocdepHas TuHaMHUKa
OO01ast UPKYJISIIUS aTMOChHepbl
Tponuueckass ¥ BHETPOITUYECKAS CUCTEMBI [TOTO/IBI

2. Knumaronorus

KoMIoHEHTBI 3¢MHOT'0 KJIMMara
T'ooBbIe M TTOTYTONOBBIEC ITUKITBI
N3MeHuYnBOCTh KIIMMaTa

O030p MJIaHETAPHOTO KIUMaTa

3.  Okeanorpadus

3HaueHHe OKeaHOB ISl IOTOBI M KIIMMaTa
OkeaHorpaduyeckue mapameTpbl
upkynsanusa okeana

BzaumogelicTBue Bo3yxa U MOpsl

10
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AtmocdepHas puzuka

CocraB atmocdepbl
TepmonunaMmuka

3aKOHBI U3TyYCHHUS
ONeKTpOMarHUTHBIN CIEKTP

MaremaTtuka

Marpunst
JuddepeHianbaple ypaBHEHUs B YaCTHBIX U MOJIHBIX TPOU3BOAHBIX
HuTerpansl 1 TpOU3BOIHbBIE

Craructuka

AHann3 JaHHBIX
KonTponupyemasi 1 HEKOHTPOJIUPyeMast KiiacCH(UKAIUs

TexHuka BeIYMCIEHUN

PaznuuHble BBIUUCIUTEIBHBIE CPEIbI
ManuHHBIN S3BIK

Meteopoaoruieckoe mporpaMmMHoOe o0ecTieueHre
I'padrueckre BCoMoraresibHbIC MPOTPaMMBbI
Mynsrumenua

00630p METEOPOJIOTHYECKHUX CITyTHUKOB/OPOUT

OpOuranbHas qTUHAMHKa
CHyTHUKH Ha NOJISIPHON U T€0CTAlMOHAPHOMW opOuTax
OKCIUTyaTalllOHHBIE METEOPOJIOTUYECKUE CITyTHUKHI

3aHATHS BO BTOPO MOJIOBHUHE THSA

SI3bIKOBBIE KypCHI (ITPH HEOOXOAMMOCTH)
JlaGoparopHsIe 3aHATHS, OCBAaUBaHHUE KOMIIBIOTEPA, O3HAKOMIICHHE
¢ noJie3HbIMU wWeb-caliTamu

Monayasb 2: [IpukiaaHoe npuMeHenue (1Ba Mecsia)

Obpabomxa uzobpascenuit u I UC

1.

Cpe}ICTBa HU3MEPCHUSA U METCOPOJIOTNUICCKUC JaTUUKHU

[TaccuBHBIE U aKTHBHBIC JATYUKN

Jatunku ontuueckue/nHdpakpacHbie/BOAONAPOBHIC
Jaruuku CBY

[TonsiThe paspenieHus: IPOCTPAHCTBEHHOE pa3pelleHne U
paspelieHue 1o BpeMeHH

CrnekTpoMeTpHI

DOTONPUEMHUKH U 30HbI

PacmmdpoBka 1 MpuMEHEHHE H300paKCHUIMA

CHHOINITHYECKUE U ME30MaCIITa0HbIE CUCTEMbI

Tpornuueckas 1 BHETPOIIMUYECKask CUCTEMBI ITOTOBI

AtmocdepHbie puMecH (IIbLIb, ABIMKA, JbIM, JIECHBIE TI0XKaPhI U T.11.)
MOHUTOpPHHT OKEaHa

11
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3. Meronbl 00pabOTKH H300pakeHU I

[IpoekmoHHbIE TPOrPaMMHBIEC CPE/ICTBA
Perucrpanus/nmepemMerieHre n300pakeHu, paguoMeTpuiecKkas u
reoMeTpruecKasi KOppeKIus

ATtmocdepHast KoppeKIus

Kinaccugukanus n3o0paxeHui, X rpynnupoBKa U T.J.

4. Ocuossl [YC

OCHOBHbBIEC TTOHATHS

Opraauzanus JTaHHbIX

ManunynupoBaHu€e JaHHBIMU

HcnonszoBanne I'MC

CocTaBieHre MHOTOCJIOWHBIX KapT

[Ipumenenne ' IC B MeTEOpOIOTHH U KIMMATOJIOTHH

Bvibopka u npumenenue cnymHuKko8blX OaHHbIX
5.  BoiOopka reohu3nuecKkux napameTpoB

CratucTUuecKUi U UHBEPCUBHBIN METOIbI
Becosblie QyHKIIH

6.  ATmocdepHbIe mapaMmeTpbl

Betpa

AtmocdepHbie podun

Ocanxu

Yxopsiee IIMHHOBOIHOBOE u3nydenue (Y/[N)
KonnenTtpanus a3pozoneit

Nupopmanus 06 obnakax

Panuanuonnslii 6aiaHnc

7.  XapaKTEepUCTUKHU CYIIH U OKeaHa

TemMneparypa NoBEpXHOCTH MOPSI
Betpsl y noBepXHOCTH MOPs

HNupekc pacTUTeNbHOTO OKpOBa
XapaKTepUCTUKU IOBEPXHOCTHU CyLIN

8.  IlpumeHeHHe MPOU3BOAHBIX MTapaMeTPOB

BHyTpuce3oHHas U3MEHYUMBOCTh
Tponuyeckue/BHETPONIUYECKHE CHCTEMBI
MOHHUTOpHUHT 3acyru

3MeHYNBOCTh KOJIMYECTBA OCAJIKOB
B3aumogelictBue Bo3ayxa u MOpsl
PernonanbHbpie/MECTHBIE CUCTEMBI ITOTO/IBI

C y4eToM UMEIOIINXCS y PEeTHOHAIBHBIX LICHTPOB PECYPCOB B paMKax 3TOTO
MOJLyJIsl TIO BBIIIEYKAa3aHHBIM TEMaM MOTYT OBITh IIPEyCMOTPEHBI JIA0OpATOPHbBIE
3aHATHA.

12
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Moayab 3: UuciaoBble MO U INI00AJbHBINA KJIUMAT (IBa Mecs1a)

Yucnosvle modenu u yceoernue cnynmHuKoevlx OAaHHBLX

1.

PernonanpHuble U 1100anbHbIE MOIEIU

IIpocThie Momeau U Oe3MepHBIC, OJHOMEPHBIC, IBYXMEPHBIC U TPEXMEPHBIC
monenu (0-D, 1-D, 2-D, 3-D)

OCHOBBI CTPYKTYPBI MOJIEITH

3HaYeHne CIyTHUKOBBIX JaHHBIX JJIsI TapaMeTpU3alliu

Ilonstue YCBOCHUA TaHHBIX

OCHOBBI YCBOCHUS TaHHBIX

CucreMbl HAOIIOIEHHS

CyObeKTHBHBIN U OObEKTUBHBIN aHAIN3
IMukn ycBoeHus

Pesynbrar monenupoBanus

YcBoeHue CIIYTHUKOBBIX JaHHBIX

Brnaxnocts, BeTep, TeMieparypa
KonuuecTBo ocankos
Bnusaue

Iobanvnwvlll kKumam

4.

3menenue knumara

OCHOBBI KIIMIMaTH4€CKOTO MOHUTOPHHTA

[MapHuKOBBIH 3QdeKT U N10daNbHOE TOTEIICHHE
KpatkocpouHas u 1onrocpodHasi U3MEHYHBOCTh
PaguanvonHslit 6ananc ¥ MeXaHU3Mbl OOpPaTHOH CBSI3HU
AHTpOIIOTeHHOE BO3/CiiCTBHE

HOCHe}lCTBI/If{ U3MCHCHUS KJIMMaTa

ITocnencrBusa tuna siBiaeuus "Das-Huapo"
ATnBennuHr

YCTOHUYNBEIN CHE)KHO—JIEISIHOM ITOKPOB

YpoBeHb MOPS U 3aTOIJICHUE MTPUOPEKHBIX PaiiOHOB
[Iporuo3upoBanue Oyaymero Kimmara

KJ'II/IMaTOJ'IOFI/Iﬂ, OCHOBAaHHas Ha CIIYTHUKOBBIX JJaHHBIX

Knumaronorus o6makoB (MexayHapOIHBIH MPOEKT KIMMATOIOTHYECKOTO
HCCIIeOBaHUs 00JIaKOB ¢ MOMOIIbI0 ciTyTHHKOB — MITKIIOC)

Knumaronorus noBepxHocTy cymu (MexayHapOaHBIA MPOEKT KIMMAaTo-
JIOTHYECKOTO MCCIIEIOBAHUS IOBEPXHOCTH CYIIH C TIOMOIIBIO
crytHHKOB — MITKMCC)

I'mo6aneubie ocanku (IIpoekT u3ydeHus 1100aJbHBIX OCAIKOB U KJIUMaTa —
[II"OK)

13
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Bonpocul axonozuu
7.  Xummus arMmocdepbl

O30H

Jpyrue ra3zoBsle IpUMecH

3HaueHne 3arpsa3HuTenei

[IporpamMmbl CITy THUKOBOTO HaOIIFOACHHS

8.  TIpoTOKOJIBI, KACAIOITUECS IKOIOTHH

M3MeHeHHe 1aHEeTapHOTO KJIMMaTa U €0 BIUSHUE HA TIOJIUTUKY
IToBectka nHst Ha XXI BEKk: KOMIUIEKCHOE YCTOMYMBOE Pa3BUTHE
Kuotckuii npotokosn k PaMo4HON KOHBEHITNHN 00 M3MEHEHUH KJIMMara

9.  bBopsba c karactpodamu

MeTtoapl MOHUTOPUHTA
PacnipocTpanenue nnpopmanuu
CIyTHHKOBBIE CHCTEMBI OITOBEIICHUS

C y4eToM UMEIOIINXCS y PEeTHOHATIBHBIX IICHTPOB PECYPCOB B paMKax 3TOTO
MOJLYJIsl TIO BBIIIEYKA3aHHBIM TEMaM MOTYT OBITh IIPEyCMOTPEHBI JIA0OpATOPHbBIE
3aHATHA.

Buenporpammublii MoayJs 4 (pakyJsTaTHBHBII, IS NPOABMHYTHIX YYAIIUXCS)

3aHsATHST B paMKax O3TOro (akyJabTaTUBHOTO MOAYJS MOTYT THPOBOJUTHCS
NApAJUIENIBHO C 3aHATUSAMU B paMKax IPyTUX MOAYJIEH ¢ y4E€TOM YPOBHS IOATOTOBKU U
MOTPEeOHOCTEH YYaCTHUKOB B YIOOHOE Ui HUX BpeMsl. YYaCTHHKH MOTYT BBIOpaTh
JIIO0YIO U3 CICIYIONIUX TEM:

Bo3MoykHBI€ BUIBI UCIIOIB30BaHUS alnaparypbl CIIyTHUKOB
CIIEAYIOIINX MOKOJIEHUM

IlepcnekTuBHBIE BUABI IPUMEHECHUS CITYTHUKOBBIX JaHHBIX

IlepcnekTuBHOE yCBOECHUE CITYTHUKOBBIX JAHHBIX B YHCJIEHHOM
nporuo3upoBanuu noroasr (UIIIT)

VYcosepmenctBoBanubie [ IC

JKcnepUMEeHTAJbHBINH NPOeKT (TpH Mecsna)

Y4eOHbII MaTepuaJ U COKpaLeHUs

35. B npunoxenuu Il k HacToAmeMy JOKYMEHTY TPHUBOIUTCA IEpEUCHBb
PEKOMEHAYyeMbIX y4YeOHBIX MaTepuayioB, a B mpuiiokeHuu (11 — mosscHUTEIbHbBIE
NpUMedaHus 1JIsl yYaCTHUKOB.



A/AC.105/L.238

Annex I
Curriculum for the first three courses
A. Modules
Table 1
First course at a glance
Module/ Number of
submodule Topic lectures
1 Fundamentals of meteorology, climatology and remote sensing
1.1 Concepts in meteorology and climatology
Basic concepts of meteorology 25
Basic concepts of climatology 20
1.2 Concepts in satellite meteorology
Introduction to satellite meteorology 23
Meteorological satellite orbits, instrumentation and data products 26
1.3 Applications of satellite imagery and digital image processing
Use of satellite imagery in meteorology and weather forecasting 15
Statistics, digital image processing techniques and GIS 17
2 Advanced concepts in satellite meteorology, parameter retrieval and applications
2.1 Radiative transfer and parameter retrieval
Concepts of radiative transfer 25
Meteorological and oceanographic parameter retrieval 38
2.2 Applications using digital satellite data
Applications of digital satellite data in meteorology and weather forecasting 29
Applications in oceanography 23
Applications in climate studies 15
2.3 Environmental problems and numerical models
Environment issues and societal impacts 17
Satellite data assimilation and modelling 28
3 Pilot projects (three months)
Figure I

Percentage of time spent on each activity during the first course

Technical visits and
orientation Tutorials Practical exercises

10% N . / 4% 22%
r — = - /

Seminars

. 4%

Library' '
8%

/

Projects
26%

Lectures
22%

Tests etc.
4%
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Table 2

Second course at a glance

Module/ Number of
submodule Topic lectures
1 Fundamentals of meteorology, climatology and remote sensing (three months)
1.1 Concepts in meteorology and climatology
Basic concepts of meteorology 20
Basic concepts of climatology 10
1.2 Concepts in satellite meteorology
Mathematical and computational techniques for satellite meteorology 20
Introduction to satellite meteorology 25
Meteorological satellite orbits and instrumentation 20
1.3 Applications of satellite imagery and digital image processing
Use of satellite imagery in meteorology and weather forecasting 20
Statistics, digital image processing techniques and GIS 15
2 Advanced concepts in satellite meteorology, parameter retrieval and applications
(three months)
2.1 Radiative transfer and parameter retrieval
Concepts of radiative transfer 30
Meteorological and oceanographic parameter retrieval 30
2.2 Applications using digital satellite data
Applications of digital satellite data in meteorology and weather forecasting 25
Applications in oceanography 15
Satellite data assimilation and numerical models 10
2.3 Applications in climate and environmental studies
Climate studies 15
Environment issues and societal impacts 15
24 Advanced applications (electives)
Advanced meteorological and oceanographic parameter retrieval 20
Advanced applications in climate studies 20
Advanced satellite data assimilation and modelling 20
3 Pilot projects (three months)
Figure 11

Percentage of time spent on each activity during the second course

16

Technical visits and Tutorials Practical
orientation 49 exercises Current weather
12% 20% discussion

2%
Library
8%

Seminars
3%

Projects Lectures
ZJG% Tests etc. 22%
3%
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Table 3

Third course

Module/ Number of

submodule Topic lectures

1 Fundamentals of meteorology, climatology and remote sensing (three months)

1.1 Concepts in meteorology and climatology

1.1 MATH Mathematical and computational techniques for satellite meteorology 20
Matrices

Partial and total differential equations
Integral and derivatives
Basic concepts of statistics
1.1 MET Basic concepts of meteorology, climatology and oceanography 30
Dynamic and physical meteorology
Extra-tropical weather systems
Tropical weather systems
Climate of the region
Ocean and climate
1.2 Concepts in satellite meteorology
1.2 SM Radiative transfer in satellite meteorology 25
Characteristics of electromagnetic radiation
Passive remote sensing
Active remote sensing
Parameter retrieval and validation
1.2 MSI Meteorological satellite orbits and instrumentation 15
Orbits and navigation
Operational polar-orbiting satellites
Operational geostationary satellites
Other satellites
Satellite data archive
1.3 Image processing and interpretation
1.3 WF Image interpretation in meteorology and weather forecasting 30
Satellite imagery
Spectral properties
Identification of meso-scale systems
Tropical synoptic systems
Extra-tropical synoptic systems
Radar imagery
1.3 DIP Image processing techniques and GIS 15
Map projection
Satellite positioning systems
Image registration, radiometric and geometric correction
Image classification

GIS

2.1 Geophysical parameter retrieval

2.1 AP Atmospheric parameters 15
Winds

Temperature profile

17
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Module/
submodule

Topic

Number of
lectures

2.2 LOP

2.2
2.2 AWF

22 NM

23
2.38C

23LC

2.3 ESI

Humidity profile
Precipitation
Outgoing longwave radiation
Clouds and aerosols

Land and oceanic parameters
Sea-surface temperature
Sea-surface winds
Vegetation index
Land-surface parameters

Applications of satellite-derived parameters

Applications in meteorology and weather forecasting

Onset of monsoon

Intra-seasonal and inter-annual variability

Tropical cyclones
Extra-tropical cyclones
Drought monitoring
Air-sea interaction

Satellite data assimilation in numerical models

General circulation models

Concepts of data assimilation

Satellite data assimilation

Impact of satellite data assimilation

Global climate and environment

Short-term climate variability

El Nifio and tele-connection

Cloud climatology

Land-surface changes

Ozone and other trace gases
Long-term climate change

Climate change

Greenhouse effect and global warming

Changes in cryosphere

Future climate scenario and satellite missions

Environment issues and societal impacts
Oceanic biological productivity
Coastal zone environment
Pollution
Disaster management
Mass communications

Pilot projects (three months)

10

30

15

25

25

10

30
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B. Practical exercises

1. List of practical exercises for the first course

Module 1.
1.
2.

N v s

Module 2.
1.

10.
11.
12.
13.

Operational meteorological satellite data handling and applications
Computer facilities and familiarization

Geostationary satellite (Indian National Satellite System (INSAT) and
geostationary meteorological satellites (GMS)) data applications

National Oceanic and Atmospheric Administration (NOAA) advanced very
high resolution radiometer (AVHRR) data applications

Cloud motion vectors from INSAT and their applications
Applications of satellite data in tropical cyclone intensity estimation
Applications of satellite data in tropical cyclone track prediction

Multimedia demonstration of Meteosat/Geostationary Operational
Environmental Satellite (GOES)/cyclone data

Visualization packages

Parameter retrieval and numerical modelling

Estimation of outgoing longwave radiation (OLR) using INSAT very high
resolution radiometer (VHRR) and GMS data

Estimation of daily and weekly rainfall using INSAT-VHRR data

Sea-surface temperature estimation from NOAA-AVHRR data and
applications in oceanic circulation studies

Study of average layer humidity and temperatures over different regions
using NOAA television and infrared observation satellite (TIROS)
operational vertical sounder (TOVS) finished products

Processing of the International TOVS  Processing Package
(ITPP) 5 software for estimation of the temperature profile using
NOAA/TOVS data

Interpretation of general circulation model results

Study of model simulation results from CO,-doubling using general
circulation models

Snow-cover estimation from NOAA-AVHRR data
Normalized vegetation index from NOAA-AVHRR data
Use of satellite meteorological data in GIS

Surface winds from scatterometer data

Sea level from altimeter data

Familiarization with the low resolution transmittance (LOWTRAN)
calculation package
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2. List of practical exercises for the second course

Module 1.
1.

N v A wN

Module 2.
1.
2.

(9]

6
7.
8
9

10.

3. Suggested
Module 1.
1.

2
3
4.
5
6

Operational meteorological satellite data handling and applications
Computer facilities and familiarization

Geostationary satellite (INSAT, GMS) data applications
NOAA-AVHRR data applications

Cloud motion vectors from INSAT and their applications

Applications of satellite data in tropical cyclone intensity estimation
Applications of satellite data in tropical cyclone track prediction

Multimedia demonstration of Meteosat/GOES/cyclone data and
visualization packages

Estimation of OLR wusing INSAT-VHRR and GMS data, Meteosat
applications

Parameter retrieval and numerical modelling

Estimation of daily and weekly rainfall using INSAT-VHRR data

Sea-surface temperature estimation from NOAA-AVHRR data and
applications in oceanic circulation studies

Processing of the ITPP 5.01 software for estimation of the temperature
profile using NOAA/TOVS data

Interpretation of general circulation model results

Snow cover, normalized vegetation index, sea ice, forest fire from NOAA-
AVHRR data

Use of satellite meteorological data in GIS

Surface winds from scatterometer data

Familiarization with LOWTRAN package (demonstration)
Multichannel scanning microwave radiometer (MSMR) retrieval

Aerosol applications

list of practical exercises for the third course

Operational meteorological satellite data handling and applications
Computer facilities and familiarization

INSAT-VHRR data applications

NOAA-AVHRR data applications

Visualization techniques

Cloud motion vectors from geostationary satellites and their applications

Applications of satellite data in tropical cyclone intensity estimation
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7.  Application of satellite data in tropical cyclone track prediction

8. Multimedia demonstration of Meteosat/GOES/cyclone data and
visualization packages

9.  Estimation of OLR using VHRR data and applications

Module 2. Parameter retrieval and numerical modelling

1.  Estimation of daily and weekly rainfall using VHRR data

2. Sea-surface temperature estimation from NOAA-AVHRR data and
applications in oceanic circulation studies

3.  Estimation of the temperature and humidity profile using NOAA/TOVS
data

4.  Interpretation of general circulation model results

(9]

Snow cover, normalized vegetation index, sea ice, forest fire from NOAA-
AVHRR data (demonstration)

Use of satellite meteorological data in GIS (demonstration)
Surface winds from scatterometer data (demonstration)

Familiarization with LOWTRAN package (demonstration)

o x2S

Geophysical parameter retrievals from microwave radiometers
10. Objective analysis of wind

11. Objective analysis of temperature

C. Pilot projects

1.

Pilot projects carried out by participants in the first course

1.

Soil moisture estimation using the normalized difference vegetative index
(NDVI) from NOAA/AVHRR data over Mongolia

Retrieval, validation and applications of the sea surface temperature (SST)
around Sri Lanka using the European remote sensing satellite (ERS) along-track
scanning radiometer (ATSR) data

Rainfall estimation using cloud indexing
Cloud analysis of western disturbances

Wildfire danger estimation and monitoring using NOAA-AVHRR, Indian
Remote Sensing Satellite (IRS) and GIS techniques

NDVI and estimation of soil moisture over Bangladesh

Retrieval, validation and applications of atmospheric temperature and humidity
profiles from NOAA/TOVS satellite sounding data over Mongolia

Tropical cyclone track prediction using cloud top temperature and chaos theory

Onset of monsoons over Nepal using satellite data
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10.
11.
12.
13.
14.

15.
16.
17.

Rainfall estimation over Bangladesh and the Bay of Bengal by Arkin’s method
Temperature and humidity profile over Uzbekistan using NOAA/TOVS data
Study of coastal upwelling in the Persian Gulf and Oman Sea

Rainfall estimation over the Indonesian region

Validation of NWP model output with satellite-derived products vis-a-vis
conventional meteorological observations

Rainfall estimation over a cyclone using the cloud indexing technique
Break and active monsoon over Nepal

Ocean circulation modelling using satellite data

Pilot projects carried out by participants in the second course

1.

10.

11.

12.

13.

14.

Movement of tropical cyclones near the Philippines using GMS water-vapour
imagery
Tropical cyclone intensity and track prediction using INSAT-VHRR data

Study of tropical cyclone track prediction over the Vietnamese region using
GMS data

Identifying oceanic and atmospheric features from NOAA-AVHRR data

A study of sea-surface temperatures and sea-surface winds over the Indian Sea
using the Tropical Rainfall Measuring Mission (TRMM) microwave imager and
IRS-P4 MSMR data

Retrieval of humidity profiles from MSMR water vapour using the method of
empirical orthogonal function analysis

Study of MSMR brightness temperature data over India and Kazakhstan and its
potential for large-area soil moisture estimation

Humidity and temperature profile from NOAA/TOVS satellite data and its
comparison with radiosonde and National Centers for Environmental Prediction
(NCEP) data

Humidity and temperature profile from the NOAA/TOVS package and a
comparison with NCEP and Meteosat data

Climatology of Mongolia using NCEP National Center for Atmospheric
Research (NCAR) data

Rainfall estimation over the Indian region derived from the Defense
Meteorological Satellite Program (DMSP) special sensor microwave imager
(SSM/I) and IRS-P4-MSMR

Diurnal cycle of rainfall during the Asian summer monsoon using TRMM
observations

Multispectral cloud classification using TRMM observations for improving
rainfall estimation from visible/infrared techniques

Study of western disturbances using satellite data
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15.

16.
17.

18.

19.
20.

21.

Verification of different model forecasts over Kazakhstan with the analysis and
satellite data

Comparison of extended range model forecast with Oceansat-1 data

A comparative study of sea state estimated by satellite data and conventional
fleet forecast over the Arabian Sea

SST monitoring during El Nifio from satellites and linkage with rainfall over
Indonesia

Snow monitoring over the western Himalayas

Vegetation monitoring using multi-temporal coarse resolution satellite (and
weather) data over the Korean peninsula

Monitoring of major crops in the Democratic People’s Republic of Korea using
NOAA-AVHRR channel 1 and 2 satellite data
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Table 4
Evolution of the satellite meteorology curricula (theory)

First course Second course Third course

Module Submodule title Number of hours
1 Concepts in meteorology 45 30 30
Mathematical techniques - 20 10
Concepts in satellite 49 45 40
Applications of satellite 32 35 45
2 Radiative transfer and 63 60 25
Applications of digital data 52 40 40
Climate and environmental 32 30 60
Data assimilation 28 20 15
Orientation - 20 35
Total 301 300 300

Note: In laboratory exercises, more stress is put on the data products from operational satellites. The
recent microwave remote sensing data are introduced in more detail. Emphasis on the validation of
satellite data and their use in numerical models is being introduced in the third course.
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Annex I1

Recommended teaching material
Barrett, E. C., and D. W. Martine. The use of satellite data in rainfall monitoring.
London, Academic Press, 1981.

Images in weather forecasting: A practical guide for interpreting satellite and radar
imagery. M. J. Bader and others, eds. Cambridge, Cambridge University Press, 1995.

Henderson-Sellers, A., and K. McGuffie. A climate modeling primer. 2. ed. New York,
John Wiley and Sons, 1997.

Houze, Jr., R. A. Cloud dynamics. San Diego, Academic Press, 1993.

Kidder, S. Q., and T. H. Vonder Haar. Satellite meteorology: An introduction. San
Diego, Academic Press, 1995.

Kondratyev, K. Ya., and A. P. Cracknell. Observing global climate change. London
and Bristol, Taylor and Francis, 1998.

Centre for Space Science and Technology Education in Asia and the Pacific. Lecture
notes on satellite meteorology. 1: Basics, 2: Retrievals, 3: Modeling Climate Change.

Printed by the Space Application Centre, Indian Space Research Organization,
2000.

Liou, K. N. An introduction to atmospheric radiation. New York, Academic Press,
1980.

Menzel, W. P. Notes on satellite meteorology. Geneva, World Meteorological
Organization, 1997. (WMO/TD 824, SAT-17)

Robinson, I. S. Satellite oceanography. Chichester, Ellis Horwood, 1985.

Rao, P. K., and others. Weather satellites: Systems, data, and environmental
applications. Boston, American Meteorological Society, 1990.

Trenberth, K. E., ed. Climate system modeling. Cambridge, Cambridge University
Press, 1992.

Ulaby, F. T., R. K. Moore and A. K. Fung. Microwave remote sensing: Active and
passive. II: Radar remote sensing and surface scattering and emission theory. Reading,
Massachusetts, Addison-Wesley Publishing Company, 1981.

World Meteorological Organization, Preliminary statement of guidance regarding how
well satellite capabilities meet WMO user requirements in several application areas.
Geneva, WWW/SAT, 1998. (WMO/TD/913, SAT-21)
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Annex 111

Explanatory notes for the curriculum

0-D zero-dimensional

1-D one-dimensional

2-D two-dimensional

3-D three-dimensional

APT automatic picture transmission

ATSR along-track scanning radiometer

AVHRR advanced very high resolution radiometer

CCD charge-coupled device

DMSP Defense Meteorological Satellite Program

ENSO El Nifio Southern Oscillation

ERS European remote sensing satellite

GIS geographic information system

GMS geostationary meteorological satellite

GOES Geostationary Operational Environmental Satellite
GPCP Global Precipitation Climatology Project

HRPT high-resolution picture transmission

INSAT Indian National Satellite System

IRS Indian Remote Sensing Satellite

ISCCP International Satellite Cloud Climatology Project
ISLSCP International Satellite Land Surface Climatology Project
ITPP International TOVS Processing Package
LOWTRAN low resolution transmittance

MSMR multichannel scanning microwave radiometer
NCAR National Centre for Atmospheric Research

NCEP National Centres for Environmental Prediction
NDVI normalized difference vegetative index

NOAA National Oceanic and Atmospheric Administration
NWP numerical weather prediction

OLR outgoing longwave radiation

SSM/1 special sensor microwave imager
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SST
TIROS
TOVS
TRMM
VHRR
WEFAX
WMO

sea surface temperature

television and infrared observation satellite
TIROS operational vertical sounder
Tropical Rainfall Measuring Mission

very high resolution radiometer

weather facsimile

World Meteorological Organization
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