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O603HavyeHunnA, ynotpebnaemble B ny6nukaumax BMO, a
TakXe U3N0XeHWe MaTepuana B HacToAwen nybnaukauum He
0O3HaualoT BbipaxeHua co ctopoHbl BMO kakoro 661 To HU 66110
MHEHWA B OTHOLLEHUW NPaBOBOrro cTaTyca kakon-nnbo cTpaHsbl,
TeppuTOopuK, ropofa Unm panoHa uan nx BnacTewn, a Takxe B
OTHOLWEHUN AeNMMUTALUN UX TPaHNLL,.

YnomuHaHue oTaeNbHbIX KOMNaHUA Uy Kakou-nnbo npoayKumm
He 03Ha4aeT, YTo OHM 0f06PEHbI UK pekoMeHAoBaHbl BMO nyTo
VM OTAaETCA NpeAnoYTeHMeE nepea ApyruMy aHanoruyHbIMU, HO
HE YNOMAHYTbIMUW UV HE NPOPEKSIAMUPOBAHHBIMU KOMMNAaHUAMMN
W Nnpoaykumnen.

MHeHus, BbiBOAbI, 06bACHEHWA M 3aK/I0YEHUA, TPEACTABNEHHbIE
B CTaTbAX U 06bABNeHnax bionneteHa BMO, npuHagnexar
aBTOpaM U pekniamofaTenaM U He 06A3aTeNbHO OTPaXatoT TOUKY
3peHuAa BMO unu eé YneHos.
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Moropa n knumat rno6anbHbl MO CBOEN NPUPOAE, U BCE
ycneLlHble NONbITKN MOHATb, KOHTPOJIMPOBAaTb U NPOrHO-
31poBaTb UX B KOHEYHOM MUTOre 3aBUCAT OT MeXAyHapoa-
HOro coTpyaHuyecTBa u rnobanbHoro o6meHa gaHHbIMM
HabnogeHUn n gpyrumm gaHHbeimu. MeTteoponorua un
HeKOTOpble POACTBEHHbIE el AUCLUUMIINHDI (B 4aCTHOCTU
okeaHorpadgua) nmeloT TpaguLUMn MexagyHapoaHoro
obMeHa gaHHbIMU U UHGOPMaLMEN, HacYUTbIBalOLWMe
6onee 200 neT. lNockonbKy Mbl NPOAOKAEM YBENNYNBATD
3abnaroBpemMeHHOCTb NMPOrHO3NMPOBaHUA 1 ynyywaTb
NnoHMMaHue knumaTta 3eMn Kak UHTErpupoBaHHOMN
CUCTEMbI, BbIXOAALLEN faneko 3a npenenbl atMmocdepsl,
CTAHOBUTCA ACHO, YTO 0OOMeH AaHHbIMU AO0JXKEH ObITb
YCWJIEH B APYrnx obnactax, Takux Kak rugposiorus, coctaB
aTmocdepbl, kpnocdepa n kKocmmnyeckasa Nnoroga.

Monutnka BMO B OTHOLLEHUN AaHHbIX UTPaET BaXKHYIO POJib
B YCMELLHOM NPOrHO3UPOBaHUM MOroApl, a Takke B MOHUTO-
pVHre 1 NporHo3npoBaHuu knnmata. OgHako pesontounm 40
(Kr-XI), noxanyi, camoin BaxxHou us pesonwoumin BMO
OTHOCUTENIbHO MONUTUKK B 06nacTy AaHHbIX, yXe 6onee
25 neT, 1 oHa Oblna NoAroTOBEHA B YCNOBUAX, 3HAYNTENbHO
OT/IMYAIOLNXCA OT Cero4HALLIHMX: B3aUMOCBA3b MeXay
coobLecTBamu, 3aHMMalOLWMMNCA UCCIEAOBaHNAMUN U One-
paTMBHOW AeATENIbHOCTbIO, MprobpeTaeT BCE H6osiee BaxkHOe
3HayeHue Oy 06enx CTOPOH, CMYTHUKOBbIE AaHHbIE UMEIOT
ropasgo 6onbliee 3Ha4YeHMe, YeM Koraa-nnbo npexae, a
YaCTHbIM CEKTOP UrpaeT ropasfo 60see akTUBHYIO POJib BO
BCEX 3BEHbAX LLeNO4KM CO34aHNA CTOMMOCTN METEOPOJION-
Yyecknx AaHHbIX, YeM B 1995 rogy. TouHo Taioke pesoniouma 60
(Kr-17) 6bina npuHaTa go Mapwuxckoro cornaweHunA
Pamo4Hom koHBeHUuM OOH 06 nameHeHnn knumara (PKNK
OOH), n ¢ MoMeHTa eé NPUHATUA BaXXHOCTb OOMeHa AaH-
HbIMU, CBA3AHHbLIMU C KJIMMAaTOM, HEM3MEPUMO BO3pocra.

BMO coBeplLueHHO HEO6X0AMMO O6HOBUTL CBOU 3aABJIEHNA
0 MNOJINTUKE B OTHOLLUEHUW JaHHbIX, YTOObI €€ YneHbl mornun
npoaoskaTb yAOBNETBOPATb MOCTOAHHO PacTYLLMIA CNPOC Ha
METEOPOJIOrMHECKYIO, KIIMMATUYECKYHO U APYTYIO CBA3aHHYIO
C OKpy>KatoLlen cpenom uHgopmaumio n obenyxmnsaHue. B
COOTBETCTBUM CO CBOEW CTPATErM4ecKO HarnpaBeHHOCTbIO
Ha NPUHATME KOMMMIEKCHOIrO NOAXoAa K MOHUTOPUHTY U
nporHo3upoBaHuio cuctembl 3emna BMO pelunna o6HoBUTD
CBOW 3aABNEHMA B OTHOLLEHWW AaHHbIX B pamMKax efiMHOMN
MHULUMaTMBbl — eanHon nonutukn BMO B oTHOLWEHNN
OaHHbIX, KOTOpaA OXBaTbIBAET AAaHHbIE U3 BCEX CBA3AHHbIX
¢ cucTemon 3emMnA AUCUMMNMH U 06nacTen eATeNnbHOCTH,
nmetowmx otHowweHme Kk BMO. 3to nomoxet YneHam BMO
3HaAYUTENbHO YNYYLWTb CBOU BO3MOXHOCTU AJIA MOHUTO-
pViHra 1 NporHo3upoBaHna N 6yaeT cnocobcTBOBaTb TOMY,
410 YneHbl BMO 13 passuBatoLmxca cTpaH CMOryT BOCMOJb-
30BaTbCA BCEMM NMPEUMYLLLECTBAMU YITyHLLEHHOW NPOoAyKLUM
Mogenen, koTopada 6yAeT NonyyYeHa B pe3ynbTaTte 3Toro.

Ha BHeo4epepnHoi ceccun BcemmpHoro meteoponormye-
CKOro KoHrpecca B oktAGpe 2021 roga BMO BbigBuraet

[Mpeoucnosue

TPY B3aMMOCBA3aHHbIX CTPATErMYeCKUX NPUOPUTETHBIX
HanpaeneHuA: HoBasa eguHas nonutika BMO B oTHOLEHUM
DaHHbIX, [no6anbHasA onopHana ceTb HabnoaeHui (FTOCH),
HanpaBneHHaA Ha obecnevyeHne o6MeHa KpaliHe He06Xo-
OVUMbIMW A@aHHbIMW HabNIOAEHWI 3a MOroaonN U KNMMaToM,
1 ®oHp hnHaHCUpPOBaHMA cUCTEMATUYECKUX HabntoaAeHUN
(®DCH), koTopbIt 06ecnevnT TEXHUYECKYIO U (PUHAHCOBYIO
noapepxky FOCH tam, rge oHa Hanbonee Heobxoauma.

3T1oT BbINyck BionneteHA BMO nonHOCTbIO NOCBALLEH
MeXAyHapoaHOMYy 0OMeHY faHHbIMWU, NOJNIYHYEHHbIMU B
pe3ysibTaTe MOHUTOPUHIA U MPOrHO3UPOBAHUA CUCTEMDbI
3emna, n ponu nonutuku BMO B OTHOLLIEHMN JaHHbIX
B YCTAHOBJIEHUN U NoAAEpP>XaHUU Takoro obmeHa. Bol
cMoXeTe npo4ntatb 06 nctopum obmeHa gaHHbIMU, O
TEKYLLLEM COCTOAHUM U NaaHax no o6meHy AaHHbIMUK BO
BCEX OCHOBHbIX o6nacTtax u gucumniamnHax, a Takxke ob
MMelLWMnXcA BO3MOXHOCTAX. Takke paccMmaTpuBatoTca
TexHu4eckme, NonnTUYeckme u buHaHcosble Npobnemsl,
C KOTOPbIMU CTaJIKNBAOTCA HEKOTOPbIE N3 Hawux YneHoB
npu ocywecTBneHMn obmeHa gaHHbimu. B bionneteHb
BKJIlOYEHA CTaTbA U3 ABYX YacTel, NOCBALWLEHHAA KOHKPET-
HbIM BonpocaM obmeHa gaHHbIMU ¢ YneHamun BMO un3
pa3BuBaloWMXcA cTpaH. B nepBon YacTu npencraBneHsbl
MHEHMA YeTbIPEX NOCTOAHHBIX NPeAcTaBUTeNeN o TekyLLen
CUTYyaLMU U BIMAHUM TPEX BbILLEYNOMAHYTbIX UHULINATMB,
OXXMJAeMOM C NMO3nLMn pa3BuBatoLLmxca cTpaH. Bo BTopon
YyacTu pAg NapTHEPOB Mo PasBUTUIO U HUHAHCUPOBAHUIO
0eATeNbHOCTU MO KNMMaTy OMUCbIBAIOT HAKOMNEHHbIN
OnMbIT, U3BNEYEHHbIE YPOKU U NepcrekTuBbl Ha byayliee.

Ecnu roBopuTb 0 AaHHbIX HabnoaeHUI, TO B OONbLUNHCTBE
cTaTel BHUMaHWe CKOHLIeHTPUPOBAHO Ha BOMpocax, Kaca-
IOWMXCA MeXAyHapoaHoro o6MeHa AaHHbIMU Ha3eMHbIX
HabnogeHnn. CnyTHUKOBbIE OaHHble, NpefocTaBnAe-
Mbl€ CMYTHUKOBbIMU areHTCTBaMu B KayecTBe 4JIeHOB
KoopanHauMoHHOW rpynnbl MO METEOPOSIOrn4Yecknm
cnyTHukam n KomuteTta no cnyTHUKOBbIM HablogeHUAM
3a 3eMNén, No-npexxHeMy UMeIOT UCKITIOUMTENIbHO BaXHOoe
3HavyeHue Ona scex obnacrten geatenbHoctn BMO, a B
HEKOTOpPbIX 061acTAX MX BaXXHOCTb ObicTpo pacTéT. OgHako
B pamkax ogHoro Bbinycka bionneteHa BMO 6bino 6bl
3aTPYAHUTENIbHO Hagnexawmum obpa3om paccMoOTpeTb U
COpPasMepHO OLIeHUTb 3HAYMMOCTb AaHHbIX Kak HAa3EMHbIX,
TaK U KOCMUYEecKMX HabnoaeHuin. YunTbiBaa UICTOPUYECKYIO
Ba>XHOCTb pPELUEHUN KOHIpecca OTHOCUTENbHO eaMHON
nonutukn BMO B o6nactu gaHHbix n FOCH, mbl pewunnmn
B J@HHOM KOHKpeTHOM Bbinycke bionneteHsa cocpenoTo-
YUTb BHMMaHWe B NepByio 04epeab Ha AaHHbIX Ha3EMHbIX
HabnogeHun, Ho A obellato, 4To B BygyLlem noAaeBMTcA
BO3MOXHOCTb, YTOObI MNOAPOOHO pacckasaTb O TEKYLLEN U
6ynyLien ponu cnyTHUKOBbIX AaHHbIX B geATenbHocT BMO.

e
L Mpodeccop MNMeTTepun Taanac
leHepanbHbIN cekpeTapb

BcemMunpHoOIm MeTeEOPONOrMYeckor opraHmsaumm



BHOJIMETEHb BMO

O6mMmeH gaHHbiMu BMO —
NpeAanocbi/IKM, UCTOPUSI U BAUSIHUE

Napc-Mutep Punwonraapa, Cekpetapuat BMO; OxkoH 3unnman (AscTpanums), 6biBLUMI Npe3uaeHT
BMO (1995-2003 rr.); Aopman CummoHc, EBponeickuit LeHTp cpeaHecpoUHbIX MPOrHO30B NoroAbi
(ELLCNN); O>xoH Iip, MeTeoponoruuveckoe 6topo (CoeamHéHHoe KoponeBcTBo)

HecmoTpAa Ha TO, 4TO NOBCeAHEBHOE BOCNpUATHE
noropabl 60sbLLEN YacTblO oNpeaenaeTcA eé Bo3nen-
CTBMEM Ha MecTax, noroja v KnumaTt UMeoT NOUCTUHE
rnobanbHbIn xapakTep. YacTo roBopAT, 4TO Noroaa
W KNMMaT He 3HaloT rpaHuu, u ntobon HabnwogaTenb
ObICTPO NOMMET, YTO NOroAHblIE CUCTEMbI pa3BuBa-
I0TCA 1 NMepeMeLlalnTCcA No niaHeTe He3aBUCUMO OT
NONINTUYECKMX FpaHunL,. Bnnanne aTtoro ocHoBonona-
ratowiero ¢akrta Ha To, Kak Mbl ClleAnM 3a Norogon n
KaK NblTaemcA NOHATb U NpefackasaTb €€, ABNAeTCA
BECbMa CYLLECTBEHHbIM.

Hay4yHasa u npakTtuyeckaa geATeNbHOCTb B obnacTtu
METEOPONOrMn OCHOBaHa Ha MOHUMAaHWUK TOTO, YTO,
€CJIN Mbl MOXEM ONuncaTb TEKYLLLEE COCTOAHNE aTMOC-
depbl N noacTUNAtoWeEN NOBEPXHOCTN 1 3HaeM huU3sn-
Yeckune 3aKOHbl, KOTOpPble PerynmpytoT nx noBeaeHue,
Mbl MOXEM, B NPUHLUNE, NpeackasbiBaTb 6yayLLyto
norogy M KnumaTt Takum ob6pa3om, 4TOObl MOXHO
6bIS10 BHECTU Mosie3Hbin Bknag B obecnevyeHue 6e3-
ornacHocTu u 6narococToAHUA YenoBeka. YXXe noyTu
200 neT Mbl 3HaeM, YTO ecnin Mbl MOXeM HabnoaaTb
3a TeKyLUM cocToAaHuemM atMmocdepbl Hag TePPUTO-
puen Halwen cTpaHbl, TO Mbl MOXEM C OnpeaeséHHON
00JIeN ycrnelwwHOCTN Npeacka3aTb MECTHYIO Moroay Ha
HECKOJIbKO 4acoB WJIN, BO3MOXHO, Ha AeHb Briepén. Yxe
noytu 100 neT mMbl 3HaeM, 4TO AJ1IA NPOrHO3NpPOBaHMUA
6ynywien noroabl Ha cpok 6osiee HECKONbKUX OHEN B
nobon ctpaHe HeO6XOANMO MMETb JOCTYN K aTMOC-
(depHbIM AaHHbIM M3 NIOO6ON TOYKM 3EMHOrO wWapa.
Mockonbky aTmocdepa He nmeeT reorpaduryeckmx
rpaHuy, ToNbKO NP KOMMJIEKCHOM pacCMOTpPEHNN
€€ MOXHO BCECTOPOHHE MOHATb, @ B HaLle BPeMA U
BOCMNPOM3BECTU, UCMONb3YA MaTeMaTuyeckne Moaesnu.
MoaTomy coBpeMeHHOE NPOrHO3MpPOBaHMe NOroAbl Un
K/IMMaTa OCyLLEeCTB/IAETCA Ha OCHOBE MeXaAyHapoaHOW
KoopauHauum n rnobanbHon MHGpPacTpykTypbl, 6€3
KOTOPbIX OHO 6b1/10 6bl HEBO3MOXHbIM.

Mo mepe pa3BuTUA HaWero NOHMMaHUA METEOPOJIOTUN
M HayKun o cucteme 3eMJif Ha NPOTAXEHUM BOCEMHaL-
uaToro, AeBATHAALATOrO N ABafLaToOro BEKOB POCHO
M MOHUMaHue Heo6XoANMOCTUN JOCTYyNa BCeX CTPaH K
rno6anbHbIM JAaHHbIM U HAaAEXHbIM cuctemam cbopa
DaHHbIX HabnoaeHnin. C6op aTUX AaHHbIX HavarsncA ¢
n306peTeHna TepmomMeTpa 1 bapomeTpa B CEMHaALAaTOM
BEKE M MOCTOAHHO pPa3BMBaJiCA TEXHOJIOTMYECKM, YTO
NPUBENO K NOABJ/IEHUIO COBPEMEHHbIX XU3HEHHO BaX-
HbIX peLleHnn kocmndeckoro 6asnposaHua. Uctopuna
obmeHa gaHHbiMu BMO — 310 3amedaTtenbHasa uctopus
Hay4HbIX KOHLUENUMN, TEXHONTOMMYECKOro Pa3BuUTnA "

npenocTaBnieHnA obCcnyxXnBaHWA, a rNaBHOE — YHU-
KanbHOW CUCTEMbl COTPYAHNYECTBA MEXAY MHCTUTY-
Tamu, Hay4YHbIMU QUCLUNAMHAMWU N HALMOHaNbHbIMMN
npasuTenbcTBamu paaum obuiero 6nara.

MCTOpHSI obMeHa AaHHbIMU

UcTopuna mexayHapogHoro obmeHa MeTeoponoru-
YEeCKMMW AaHHbIMM BOCXOAUT K OCHOBaMm rymbonba-
TOBCKOW Hayku Ha4vana geBATHaguatoro seka (Wulf,
2015), opMeHTMpOBaHHOMY Ha NpuKIagHble 3a4aqun no
obMmeHy faHHbIMK, yHacnegoBaHHoMy oT bptoccenbckon
koHdbepeHuumn 1853 roga (Maury, 1855), n noaesneHuto
B 1873 rogy MexayHapoaHON MeTeopOoiorM4yeckomn
opranusauum (MMO), npegwecteeHHUUbI BMO. MMO
co3aana BbICOKOI((PEKTUBHYIO MeXAYHAPOAHYO CTPYK-
Typy, NO3BONAIOLLYIO BCEM CTPaHam nony4vyaTb AaHHble
HabnaeHNN N3 Apyrnx cTpaH u ¢ MOPCKUX CyaoB Ansa
npoBeAeHNA UCCeA0BaHMI U NPeaocTaBNeHnA MeTe-
OpOJIOFMYECKOro U KAMMaTuveckoro obcnyxmsaHusa
CBOEMY HacefeHuio.

HeobxoaMMoCTb YKpenneHua U pacliupeHna Mex-
OyHapoaHoro obmeHa faHHbIMW KakK Affa Hay4HbIX
nccnenoBaHUM, Tak U oA NpPakTUYeckoro NpuMeHeHnsa
umerna pelwatouiee 3HavYeHne N 3aMeHbl HenpaBu-
TenbctBeHHO MMO Ha mexnpaBuTenbcTeeHHyto BMO.
O6meH gaHHbIMK Obln oNpefenéx B kayecTse OOHOM U3
ocHoBHbIx Uenenn BMO B KonseHuuun 1947 roga. Hosasa
cTpyktypa BMO 6bina ycuneHa B TedyeHue nepsbiX
OBYX OEeCATUNIETUIN C MOMOLLbIO CNeLuvanbHbIX CUCTEM
cbopa faHHbIX, co3daHHbix anAa MexpayHapoaHoro
reodmsnyeckoro roga B 1957 rogy, a 3aTem ycuneHue
6bin10 6onee macwTabHbiM 6Gnarogapa BBoAy B AeN-
cTBue BcemupHom cny>x6bl norogbl (Davies, 1990) n
Mporpammbl nccnegoBaHu rnobanbHbIX aTMOCKHEPHbIX
npoueccos (MUTAIM).

Beopa B gencteue B 1970-x rogax BcemupHoi cnyxobl
noroabl u MNMUIrAlMN nossonun HauMoHaNbHbIM METEO-
ponorudeckum cnyxoéam (HMC) 3HaunuTenbHO ycunuTb
c6op faHHbIX 1 06MeEH AaHHbIMW, UCCleoBaHNA, Moae-
NIMpoBaHMe U NPOrHo3npoBaHMe. ITO MO3BOINIO UM
noaaep>XnBatb LUMPOKUIA CNEKTP METEOPOTIOrM4ecKoro
obcnyXkmMBaHuA, NpeoCcTaBAAeMOoro rocy4apcTBeHHbIM
M YacTHbIM ceKkTopamu, NyTém obecrneyeHus Wunpo-
KOMacLTabHbIX HALMOHAaNbHbIX 9KOHOMUYECKUX "
couuanbHbIX Bbirog. OaHako ¢ NoAB/IEHMEM TEHAEHLNN
B 1980-x rogax K npuBaTusaumum rocygapcTtBeHHOro
obcnyXuBaHua, paHee NpPenoCcTaB/IAEMOro B Kaye-
cTBe 06LiecTBEHHOro 6nara, B pAfe CTpaH yCUnmaochb
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JaBJfieHue C Lesibio KOMMepLManm3auum rocyapcTBeH-
HOro MeTeopoNornyeckoro obeny>XneaHua, Nnpeno-
ctaBnaemoro HMC. 3710 npuBeno K KOHKypeHUUn ¢
YacTHbIM CEKTOPOM, HaNpAXEHHOCTU MeXay paHee
coTpyaHuydaswmnmm HMIC n B3umanmio nnatbl 3a 4OCTYnN
K AAaHHbIM, KOTOPbIMU paHee cBOH6OAHO 06MEHMBaNNCh
OJ1A NpoBeAeHnA nccnenoBaHum.

NMpo6nema koMmMepuUnannsaunm BO3HMKIA B MeXAy-
Hapo4HOM METEeOpPOsIOrM4ecKkoM cOOBOLLECTBE B KOHLIE
1980-x — Ha4ane 1990-x rogos. HecmoTpA Ha Bce
yennua NcnonHutenbHoro coseta BMO, BcemupHbin
MeTeoponoruyeckui koHrpecc 1995 roga ctonkHyncaA
C NMepcrneKkTUBOM NONIHOrO pa3Bana MeXxayHapoaoHoro
obmeHa gaHHbIMU U rnob6anbHOW BONHbI N3-3a MeTe-
oponorunyeckux gaHHoix (BMO, 2019). eneraynu
pasgenunucb Ha Tex, KTo cumTan, 4to 6e3 ceobogHoro
obmMeHa gaHHbIMW MeXAyHapoAHOe MeTeoponoru-
Yeckoe COTPYAHUYECTBO PYXHET, U TeX, KTO cyuTan,
4YTO KOMMepLUManu3auma gaHHbIX XenaTenbHa (unu
HeunsbexHa) n 4YTo Heob6xoaAUMO BbipaboTaTb HOBbLIN
pexum mexayHapoaHoro obmeHa gaHHbimu. lMocne
OONrX U TPYAHbIX neperosopos YneHbl BMO npuwnn
K KOHCEHCYCY, YTO TPaANLMOHHAA NONUTUKA U MPaKTHKa
«CcBOGOAHOIO Y HEOrPAHUYEHHOIO0 MEeXAyHapoaHOro
obMeHa MeTEOPOJIOrMYECKUMU U CBA3AHHbIMU C HUMU
OaHHbIMU 1 NpOoAYKLUMEN» MPUHOCUT CINLLKOM 60J1bLUYIO
Nnonb3y Ha rnobasbHOM YPOBHE U ABNAETCA CANLLIKOM
BaXXHOM, 4TOObI NoaBepraTb e€ pucky. KoHrpecc eguHo-
rnacHo npuHan pesoniounio 40, yreepams cBO6G0OAHbIN
06MeH «OCHOBHbIMW» AaHHbIMUK B KavecTBe «dyHAaa-
MeHTanbHoro npuHuymna» BMO (pucyHok 1).

PeannsoBaTtb pesoniouuio 40 okazanocb HEMPOCTO
ona BMO n mHorux otaenbHbIX CTpaH, U BCckope cTano
ACHO, YTO OHa He MOJIHOCTbIO OXBaTbiBaeT MHOrmne
acnekTbl oOMeHa AaHHbIMU. TO KacaeTcA HECKOJTbKUX
KaTeropum «[onoJIHUTENbHbIX» AaHHbIX, HEOBXOANUMbIX
ONA NPOrHO3MpoBaHUA NOroAbl Ha HaUMOHaNbHOM
YPOBHE, TMAPONOrNYECKNX N oKeaHorpaduieckmx
JaHHbIX, @ TaKKe MHOrMX TUMOB JaHHbIX, HEOOXOANMbIX

PucyHok 1. [iBeHaauaTteivi BceMupHbivi meTeoposoruye-
ckuvi koHrpecc, 1995 rog (cnesa Hanpaso): A.C. 3aviles,
nomoLyHuk leHepanbHoro cekpetapa, k.Y. 3unnman,
repBbIvi BULje-Npe3naeHT, Loy LIanHmam, npe3vgeHT,
npogeccop I.O.I1. Obacu, leHepanbHbIV cekpeTapb

n M. XKappo, 3amectutenb eHepanbHOro cekpetapA
(BMO/BbaHko)

ona knumaTtundeckux uenen. Co BpeMeHeM BOMpPOChI
obmeHa rmaposiorMyeckuMmm gaHHbiMu Obin pac-
CMOTpeHbl B pe3oniounmn 25 koHrpecca 1999 ropga,
okeaHorpaduyeckumn gaHHbiMm — Ha Accambnee
MexnpaBuTenbcTBEHHOW OKeaHOrpadun4eckon KoMmc-
cumn 2003 roga, a KNMMaTONOrMYECKUMUN JaHHbIMU — B
6onee nosaHen pesonouunn 60 BMO. Ho, xoTa peso-
nouuna 40 BoccTaHoBMNA U ykpenuna rnobanbHyto
NpuUBEpPXXEHHOCTb CBOGOLHOMY N HEOFPaHUYEHHOMY
MeXAyHapogHOMY OBMEHY «MeTEOPOSIOrMYECKUMN U
CBA3aHHbIMU C HAMW AAHHbIMMW», OHa OCcTaBwua coobLLe-
ctBo BMO ¢ pacTywimm oco3HaHnemM HeO6X04MMOCTH
6onee HagEXHOM N YHNPULMPOBAHHOW NONUTUYECKON
paMoO4YHOWM OCHOBbI ANIA MeXAyHapoaHOro obmeHa
BCEMW faHHbIMU O cucteme 3emna. IcToku 1 paHHAA
nctopua cuctembl obmeHa gaHHbimu BMO, a Takxe
neperoBopbl U BAnAHWe pe3ontounm 40 KkpaTko M3no-
XeHbl B Zillman (2019, 2021) n WMO (2019).

Bo3HukHOBeHME 1 pacnpocTtpaHeHune
rMo6anbHOro YUCIEHHOro
NMPOrHo3mpoBaHus noroabl

OcHoBHbIe MPUHLMMbI YACNIEHHOTO NMPOrHO3UPOBaHUA
norogb! (4YMNM) 6b1nu chopmynuposaHbl Bunbrensmom
BbépkHecom (1904 ron), KoTopbI onpeaenun Heob6xo-
ONMOCTb NPUMEHEHMA ANHAMUNKO-DU3NYECKMX METOL0B
OnA peweHna dyHAaMeHTasIbHbIX 3afa4y onpeneneHua
Ha4yaNbHOro cocToAHMA aTMocdepbl 1 3BONIOLMM aTMOC-
¢depbl OT 04HOroO cocToAHUA K gpyromy. Ero paboTta
oKasana 3HauyuMTeNlbHOEe BNMAHME Ha 3aMevaTesibHoe
nccnenosanue Jlbiouca ®pana PuyapacoHa (1922 ron),
KOTOpPbIN NoApPo6HO onucan NoJsiHbIN HABoP OCHOBHbIX
YPaBHEHMW U YUCNIeHHbIN Npouecc ux peweHua. Cxema
PuyappcoHa 6binia «CnoXXHOW, MoOTOMY 4YTO aTMmocdepa
CJIOXHaA», U B TO BpeMsA oHa Oblfia Aasieko 3a paMkamm
NpakTU4eckoro NPMMeHeHuA.

MoaBneHne anekKTPOHHbIX KOMMblOTEPOB B 1940-x rogax
BNepBble MO3BONWJIO PELLNTb ropa3fo 6osee npocToe
ypaBHeHue B YncneHHoM BbipaxkeHuu (Charney et al.,
1950) 1 co BpemeHeM BbipabaTbiBaTh peLLeHna ObicTpee,
YeMm BypeT pa3suBaTbeA hakTuveckaa noroga — Heo6xo-
aumoe ycnosue gna npumeHenuna YIIN s onepatnesHom
nporHo3npoBaHun. BHayane nporpecc Wén MmeaneHHo.
Tonbko B 1970-x rogax cuctembl Yl cmornu nocnepo-
BaTeNbHO 1 yb6eauTenbHO NPeB30MTU NPOrHO3UCTOB.

OnepatuBHoe rnobanbHoe Yl Hayanock 18 ceHTAGPA
1974 ropa B CoeanHénHbix LLUTtatax Amepuku (CLLIA)
(Dey, 1989). 3T0 cTano BO3MOXHbIM 61arogapa Mex-
OyHapoOHOMY o6MeHy AaHHbIMW Ha3eMHbIX CUCTEM
HabnogeHna BcemmpHon cnyx6bl norofgpl 1 Hannyuio
OaHHbIX C aMepPUKaHCKUX CMYTHUKOB: JaHHbIX rno-
6anbHOro 30HANPOBaAHMA TeMNepaTypbl C NOAAPHON
opOUTbI U fAHHbIX O PerMoHasibHbIX BETpax Ha OCHOBe
OLLEHOK, MONYY€eHHbIX B X04e criexeHna 3a obnakamm
c reoctaymoHapHoun op6butoel. Yl onupanock Ha
npealwecTBylolee pasButTue rnobanbHOro atMmoc-
dhepHOro MmofennpoBaHma N METOL aHan3a AaHHbIX
HabnwaoeHUn oNA co3gaHuUA Ha4valibHbIX YC/IOBUMN,
HeobXxoOaMMbIX ANA NporHocTuyeckon mopenu. Ewe
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BHOJIMETEHb BMO

oAHUM 6naronpuATHbIM (hakTOPOM CTaso yBeNMyYeHne
BbIYUCAINTENbHbIX MOLLHOCTEN.

EBponenckun LueHTp cpegHecpoOYHbIX MPOrHO30B
noroabl (ELICIMIM) 6bin co3gaH B 1970-x roaax B 3HaK
NPU3HaHUA NOTEHUMaNbHbIX NPEUMYLLECTB OOLLErO
BbIYMCIIUTENIBHOIO pecypca U 06beANHEHHbIX Hay4-
HbiX 3HaHui. ELLCII cTtan BTOpbIM LEHTPOM, Npeno-
CTaBJIAOLWMM onepaTmBHble rnobanbHble MPOrHo3bl,
1 aBrycta 1979 roga. B 1982 rogy 3a HUM nocne-
nosanu MeTteoponoruyeckoe 6topo CoeguHEHHOTO
Koponeectea n BMC CLLIA. CerogHa BMO nmeeT neBAaTb
Ha3Ha4YeHHbIX PErMOHalNbHbIX CMELNann3MpoBaHHbIX
MeTeoponoruyeckux ueHtpos (PCMU) ona rno6anb-
Horo getepmuHuctckoro Y B pamkax (no6anbHomn
cuctembl 06paboTKM JaHHbIX U NPOrHO3MpoOBaHUA
(rcogn). rcoan koopauHupyeT NoaroToBKy nosemn
MEeTeopPONOrMyYeckoro aHann3a u NnporHo3a n genaet ux
JOCTYyMNHbIMYM BO BCEM MUpe. B nocnegHue gecatunetnsa
PCML, 3HaunTenbHO paclunpunm Koin4ecTBo 1 Kkaye-
CTBO NpPefocTaBJIAEMON NPOAYKL MW, NO3BONAA BCEM,
KTO NpenocTaBNAeT AaHHble HabnaeHUN, nony4vaTtb
nonb3y OT aHaNM30B N NPOrHO30B, cAeNaHHbIX Ha
OCHOBE NpPeAoCTaB/IEHHbIX AaHHbIX HabnaeHUNA.

Mpoaykumna rnobanbHOro NPOrHO3nMpPoBaHUA, AOCTYI-
HafA U3 HECKOJIbKUX UCTOYHUKOB M AN1A HECKOJNIbKUX
HayanbHbIX MOMEHTOB BPEMEHUW, UMEET BaXKHOe 3Ha-
YyeHue OnAa Toro, 4Tobbl NOKa3aTb HEONpPeneNneHHOCTb
NMPOrHO30B N BO3MOXHbIX 3KCTPEMaJIbHbIX YCIIOBUNA.
JTa npoayKuma AonosHeHa o6LMPHON BEPOATHOCTHOM
nHdopmaumen, NONyYEHHON OT rNobanbHbIX CUCTEM
aHcambneBoro nporHosmpoBaHua. OHa fononHAeT
€OMHCTBEHHbIN «AETEPMUHUCTCKU» NPOrHO3 HabopPOM
NMPOrHO30B, Kak npaBuso ¢ 6onee HU3KMM paspeLle-
HMeM, B KOTOpble BHOCUTCA BO3MYLLEHME ONA y4ETa
HeonpeaeNnéHHOCTEN B HaYallbHbIX YCNOBUAX U pn3n-
Yeckmx rnpoueccax B Mofenn nporHosa. AHcambnesoe
NporHo3npoBaHue 610 BrepBble BBEAEHO B NPaKTUKY
B EBpone n CLUA B pekabpe 1992 roga. Bocemb u3
nesatun PCML, Ha3Ha4veHHbIX anAa rnobanbHoro aetep-
MuHuctckoro YIM, Takke HasHa4veHbl B kavectse PCMLL
ona rnobanbHoro aHcamb6nesoro YIMI.

Cuctembl YIIN anAa orpaHU4YeHHOro panoHa, Ucnosb-
3yeMble BO MHOIMX CTpaHax, Takxe nony4atoT nosb3y
oT rno6anbHoro obmeHa gaHHbiMu. HecmoTpA Ha To,
YTO ANA 3TUX cucTem TpebyloTcA faHHble HabnogeHUn
TONbKO M3 TeX PalOHOB, KOTOPbIE OHM OXBaTbIBAIOT,
onAa obecneyvyeHna 3abnaroBpeMeHHOCTM NPOrHo3a
HY>XHbl ONpeaenéHHble 3Ha4YeHNA Ha rpaHMLax panoHa.
3Tn rpaHNYHble 3Ha4YeHUA 06bIYHO NpeaocTaBNATCA
rnobanbHbIMU CUCTEMAMMU.

dBonoumsi MobanbHOM CUCTEMDI
HabnroaeHnM

3a nocnegHue npumepHo 75 net cuctemMmbl Habnio-
OEeHUN npeTepnenn 3HavyuTeNbHble U3MEHEHMUA.
Asponoruyeckme namepeHma ¢ NoOMoLLbIO CETU paau-
030HA0B, pa3paboTaHHon B 1940-x n 1950-x ropax,
CTann BaXHbIM OOMOJSIHEHNEM K YXe CYLLEeCTBYIOLLUM

NPM3eMHbIM HabNAEHNAM C HAa3EMHbIX CTaHLUUA ”
cynoB. HabniopgeHua ¢ caMoné€ToB cTanu AOCTYMNHbI B
6onbliom konuyectse B 1970-x rogax, a pasmeLieHne
3HAaYNTENIbHOTO KONM4YecTBa Apendyromx okeaHnye-
ckux 6yés Havanocb B 1979 roagy. KauectBo MHOrmMx ns
3TUX BUOOB HabNo4eHU BNOCNEACTBUN YIY4LLNIOCh
6naropapa 6onee coBepLleHHbIM Npubopam, 1 cerogHA
OHW AOCTYMHbI B ropa3fo 6onbluemM KolM4vecTse, B
OCHOBHOM 6naropapsa NOBbILUEHUNIO YPOBHA aBTOMa-
TU3aummn, a Tak)Ke FOTOBHOCTM U BO3MOXHOCTU YneHoB
BMO nepepaBaTtb ux B rnobanbHoM macwitabe.

MepBble cnyTHMKOBbIE N300OpPaXXeHUA CUHOMTUYECKNX
cuTyaumm 6b1nm nonyyeHol B 1960-x roaax, HO KitoYeBble
DOCTUXEHUA B 061acTu CNyTHUKOBbIX HabntogeHnn ansa
Y umenu mecto B 1970-x rogax. OnepatunBHble U3Me-
peHunA YyBCTBUTENbHbIX K TEMMEPATYpPe N BNAXHOCTU
N3nyYeHun Havyanucb B koHue 1972 ropa. Mo3gHee B
3TOM pecATuneTMn Oblin yCOBEpPLLEHCTBOBAHbI U3Me-
peHuA N3yyYeHmnA ¢ NoNAPHOM opbUTbI M OLEHKM BETpa
C reoctauuoHapHon opbuTbl. C Tex nop aecATuneTue
3a AeCATUIETMEM YBEIMYNBAIOCb YNCNO CIYTHUKOB Ha
opbuTax BcrneacTBue yBENMYEHUA YMcna CNYTHUKOBBIX
onepaTopoB, COBEpPLUEHCTBOBANIUCE NMPUGOPLI 1 yBeE-
NnynBanocb KOIMYecTBO BUAOB namepeHuin. CerogHsa
aTMocEePHbIN KOMMOHEHT CUCTEMbI MPOrHO3MPOBaHUA
ELICIIN o6pabaTbiBaeT faHHble, NofyyYaeMble NpUMepHO
oT 90 cnyTHUKOBbIX NPUBGOpPOB.

Bonee Toro, namepeHus in situ n N3 Kocmoca B HacTos-
LLiee BpeMA PerynapHO UCNoJb3yloTcA AN1A onpeaeneHma
HayajlbHbIX YCNOBUN ONA OKeaHU4Yeckux moaenen,
KOTOopble 06 beANHAIOTCA ¢ aTMOCHEPHbIMU MOAENAMMU
ONA NPOrHO3MpOBaHMA BO BCE GonblueM Ananas3oHe
BpeMeHHbIX MacwTaboB. bonee BbICOKMI YpOBEHb
npeacTaBneHNsa KOMMOHEHTOB B MOAENAX MPOrHo3a
NMOBEPXHOCTU 3eMNN, BKOYaA rMaposiornvyeckme
acrekTbl, U B MOAENAX cocTaBa aTMocdepbl eLLe 6obLue
pacwmpaAeT NoTpebHOCTU B AaHHbIX HaBNO4EHUN N UX
MeXayHapogHOM obMeHe, HO Takxe npefocTaBnAeT
BO3MOXHOCTU Anid o6meHa 6onee WMpokum Habopom
Npon3BoAHON MHMOPMALMOHHON NPOAYKLUNN.

Mcnonb3oBaHue AaHHbIX HabnoaeHMM
M yNnyuLLEeHUe NPOrHoO30B

MHorune gaHHble HabnoaeHNM UCNONb3YOTCA MHOTO-
KpaTHO. LleHTpbl MpOrHO3upoBaHnA UCNONb3YIOT NX
ONA UHULUMANM3aumMmnm HeCcKoNbKUX TUMOB MPOrHO30B,
ONA OUEHKWN Ka4yecTBa NPOrHo30B, ANA KannbpoBKu
npoaykumu, a Takxke anAa pas3paboTky U TeCTUpoBaHUA
YyNyudLWEHU B cMCTEMAX NPOrHO3MpPoBaHUA. ITO BKIIIO-
YaeT Kak NpAMOE UCMOoJib30BaHME faHHbIX HabnoaeHun,
Tak U UCMONb30BaHME aHaNIM30B UIN peaHanms3oB Ha
OCHOBE 3TUX AaHHbIX.

Ha prcyHke 2 nokasaHo yny4LleHue ¢ TeHEHMEM BPEMEHN
nporHo3soB ELICCIT Ha Tpu, nAaTb U cemb AHen Briepéa. B
BEPXHEWN YAaCTU YTOYHEH 1 OOHOBNEH PUCYHOK, BriepBble
ony6nnkoBaHHbIn CUMMOHCOM N XOJIIMHICBOPTOM
(2002 rop). Ha Hém nokasaHo, 4TO onepaTUBHbIE NPO-
rHo3bl gnAa KOXHoro nonywapua B cpeaHem 6binun
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PucyHok 2. UameHeHne ¢ TeHeHneM BpeMeHU rnoka-
3atenevi ToyHocTu nporHosos ELICII Ha Tpu, NATb n
cemb aHev Bnepén. Beepxy: 731-aHeBHbIe CKOMb3ALLME
cpenHne 3Ha4YeHuA KOPPENALNI aHoOMasani nporHo308
Ha BbicoTe nzobapmnyeckor nosepxHoctu 500 rlla

A4 0repaTUBHbIX MPOrHO30B M0 BHETPOINYECKOU
30He CeBepHoro u lOxHoro nonywapuii, caenaHHbIX
¢ 1 AHBapAa 1981 roga no 30 nioHAa 2021 roga. BHusy:
COOTBETCTBYIOLME 3HAYEHUA AJIA PErMOHOB, OXBa-
ToiBaowmx EBpony n Asctpanuio/HoByto 3enaHauio,
U3 MPOrHO30B, CAEeNaHHbIX PETPOCMNEeKTUBHO ABaXAbl

B AA€Hb Ha OocHoBe peaHann3oB ERA5 ¢ 1 AHBapa

1950 roga no 30 nioHAa 2021 roga. Pe3synbtatei ERAS
riokasaHbl 1A ABYX PErMOHOB, r4e Haan4dme gaHHbix
Pagno30HANPOBAaHUA [eNaeT MpPoBepPOYHbIE aHann3bl
(Takxe B3aTbie n3 ERA5) 6onee HaaéxHbIMu, 4em
aHanunsbi 4J1A BCero rnoayLwapua B rogbl 40 NoABJeHUA
CYTHUKOBBIX AaHHbIX.

3HauYnTENbHO XyXe, Yyem anAa CeBepHoro nonywapusa
0o Hayana 1980-x ronos, 3aTem nocnegosan nepuog
npogomknTenoHocTblo 20 neT, B Te4eHUe KOTOPOro
yny4weHne nporHo3os B KOXHOM nonywapun 6bi10
6onee 3HauYuTenbHbiM, @ ¢ 2000-x rogoB yny4lieHue
NMPOrHo30B B 060UX nonywapuax WAET napanyienbHo.

B HuXHeWn YyacTn npuBeeHbl NokasaTenun, Ha4ynHasa
¢ 1950 roga, onA NPOrHO30B, cAeNlaHHbIX Ha OCHOBE
peaHanusos ERASL (Hersbach et al., 2020; nogpobHee
0 peaHanuse cM. cTaTbio 5). B gaHHOM cnyvae pesynb-
TaTbl NnpeacTasneHbl ana EBponbl n ABcTpanun/Hoson
3enaHgnu, NOcKosbKy HanM4ymne gaHHbIX PagmMo3oHau-
poBaHMA AenaeT NPoBepPOYHble aHanu3bl (Takke B3ATble
n3 ERAB) 6onee HaaéXHbIMU ANA 3TUX PEFTMOHOB, YEM
ONA nonywapui B LLenoM, 0CO6eHHO B JOCMYTHUKOBbIN
nepuofd. B HMXHeN 4yacTn nokasaHo, YTO MPOrHO3bl
ERA5 no aBym pernoHam 6biiM B OCHOBHOM OAMHa-
KOBbIMM MO KayecTBYy, HauyMHaAa ¢ 1979 roga. Tem He
MeHee HaunHana ¢ 1979 roga Habnaanocb JOBOJIbHO
ctabunbHoe yny4vweHue nporHos3os ERA5 6naro-
0apA NOBbILWEHUIO AOCTYNHOCTM M KayecTBa AaHHbIX

HabnopeHnn. bonee ahdekTMBHOE UCMONb30BaHMe
DaHHbIX HabnogeHui n 6onee coBepLIEHHOE MOLENN-
poBaHMe CTann OCHOBHbIMU MPUYMHAMW YJIyYLLEHUA
onepaTuBHbIX NokasaTtenen B 1980-x n 1990-x ropax.
B lOxHom nonywapuu okono 2000 roga nporpecc
6b1n1 HemHOro 6onee 3ameTeH, Yem B CeBEpHOM, 4TO
roBOpuUT 0 GONbLUEM BANAHUN HOBbIX CMYTHUKOBbIX
npubopoB, BBEAEHHbIX B 3KCMJlyaTauuio B TO BpEMS.

Becbma 3HaunTenbHoe ynyyweHne nporHo3os ERAS
anAa Asctpanun u Hoson 3enangun B 1979 ropy
6blJ10 CBA3AHO C Pa3BUTUEM CUCTEM HabNoAeHUA Kak
KOCMUYECKUX, TaK 1 in situ, KOTopbie OblNM cO3haHbI
ona Mno6anbHoro norogHoro akcnepumeHTa MAUTAT
B 1979 roay v nogpepXuBanucb B AaNibHeNLwWeM.
YnyyweHua, obycnoBneHHble UBMEHEHUAMUN B CUCTE-
Max HabnwogeHun B 1960-x n 1970-x ropax, Takxe
o4YeBUAHbI AnA 3Toro pernoHa. NporHosel gna EBponbl
no 1979 roga B uenom 6biin 65MXKe MO KayecTBy K
NporHo3am, caenaHHbiM B 605iee NO34HME rofdbl; HO
B 1950-x rogax, Korga pacliMpeHue oxsaTta pagu-
030HAMpPOBaHMEM NpefycMaTpuBano 3aBeplleHne
dhopMupoBaHUA ceTe OkeaHCKUX CY[OB Moronpbl, u
B 1970-x rogax, korga 3a nepBbiMU onepaTUBHbIMN
30HOAMPOBAHUAMWU U3 KOCMOCaA NOCAe[oBano yco-
BEpLIeHCTBOBaHWE cUCTEMbl HAaBNIOAEHUN B paMKax
MAUTATT, nmeno mecTo yny4lleHune.

MporHo3upoBaHue AnA TPONMKOB MpeacTaBnAeT
6osblue TPYAHOCTEN, YEM AJ1A BHETPOMNYECKON 30HbI.
Mpnbnuxenua, ncnonbdyemsolie B Yrl, 6b1nm paspabo-
TaHbl ANA NOoroAbl B CpeaHUX LUMPOTax, U NpUMeHeHNe
HEKOTOPbIX U3 HUX AJiIA TPONUKOB Bbl3blBAaeT BOMPOCHI.
Kpome Toro, ABneHuA, npoucxogAauime B NpocTpaH-
CTBEHHbIX MacwTabax, MeHbLUME, YEM Te, C KOTOPbIMM
no3BoJsiAeT paboTaTb paspelieHne Moaenu, urpaiwT
ropasfo 6oJiee CyLLeCTBEHHYIO POJib B TPOMMKAX, YEM
B YMEPEHHbIX WMpoTax. B 60nbLINHCTBE TPONMMYECKUX
panoHoB, 0ocob6eHHO B pa3BUBAlOLLMXCA CTpaHax, oxBaT
DaHHbIMN HabnogeHMNn, 0cobeHHO a3posIOrNYecKnx
HabnwageHUn in situ, ABNAETCA HeAOCTaTOYHbIM.
HepocTtaTok asponormyecknx HabniogeHun asnaeTca
cepbé3Hon NpobnemMmon — OTHOCUTENbHO HebonbLloe
KONMn4yecTBO HabnoaeHUn pagno3oHLOB, KOTOpble
OOCTYMHbI B TPOMMKAX, 0Ka3blBaloT HEMPOMOpLMOHAIbHO
6onbloe BnuaHWe Ha kadectBo YIM1, u aTo ykasbiBaeT
Ha TO, YTO cMCTEMa HeJoCTaToO4YHO obecneyvyeHa sTUMMU
haHHbIMWU. HegocTaTok Ha3zeMHbIX HabNoAEHN CePbE3HO
OorpaHMYMBaEeT BO3MOXHOCTU AJ1A NMPOBEPKN KayecTBa
hakTMyeckoro NporHo3a norofgbl B CpaBHEHUM C Kaye-
CTBOM BbixogHowm npogykumn YIr.

Tem He mMeHee ecTb U ycnewHble npumepsbl. [NaBHbIM
NpUMepoM ABNAETCA Yy4lleHne NPOrHo30B TPOnu-
YeCcKMX UMKIOHOB M 3h(pekTUBHOCTb NOCNenyoLWwmx
OeNCcTBUN, NpeanpUHNMaEMbIX ANA 3aLUUTbI XKU3HW NIOAEN
W orpaHu4eHna matepuanbHoro yuwep6ba. OduumnanbHbie
nporHo3bl HaunoHanbHoro ueHTpa no yparaHam CLLA,
Hanpumep, PerysiAapHoO onMparoTca Ha NPoayKLUMIO NATH
pa3nuYHbIX rnobanbHbIX LEHTPOB NPOrHO3MPOBaHUA
norofpl (Tpu n3 Hux He B CLLIA) 1 Tpéx pervoHasnb-
HbIX cucTeM. 3a nocnegHve TPUALATb JIET NPOrHoO3bI


https://public.wmo.int/en/resources/bulletin/critical-role-of-observations-informing-climate-science-assessment-and-policy
https://www.nhc.noaa.gov/modelsummary.shtml
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PucyHok 3. CpegHerogoBas owwmnbka B rosoxeHuun (km)
B oguumanbHbix NporHo3ax HaumoHanbHoro yeHTpa

no yparaHam CLLIA gna AtnaHtu4eckoro 6acceviHa
¢ 1990 no 2020 roa (B3aTo uz Cangialosi, 2021).

TpaeKTopun ABUXEHUA LIMKITOHOB AnfA ATNaHTU4eCcKoro
6acceliHa (pucyHoK 3) 3HaYUTENBHO YNy4LUMAUCE. 3a TOT
e nepuop Npou3oLLIY ABHbIE, XOTA 1 6OJee CKPOMHbIE,
yny4LleHUA B MPOrHO3aX UHTEHCUBHOCTU LINKITOHOB.

Habntogenus ana aHanusa knumata
u ocywecteneHms CHK

JaHHble HabnogeHuin, ucnonbdyemble ana YMl, Takke
MCNONb3YIOTCA OJ17 MOHUTOPUHIa, MOHUMaHWA, Mmoae-
JNIMpOBaHWA U NPOrHO3npoBaHuA knumaTa. B uenom ana
KIMMaTUYeCKUX NPUMEHEeHNN Hy>XXHbl 6onee KoMmnekc-
Hble HabnaeHNA 3a cuctemoln 3emns, U CyLLecTByeT
LUMPOKNIN CNEKTP UHCTUTYLMOHANbHbIX MEXaHU3MOB
OnA npoBefeHnA U 06paboTkM 3TUX HaBNOAEHUN.
KomnnekcHaa Mo6anbHaA cuctema HabnoaeHnn
3a knumaTtom (FCHK) 6bina opuumanbHo cos3gaHa B
1992 ropy kak mexpgyHapoaHas, MexBefOMCTBEHHaH,
MeXancLuMnanHapHaa CTPYKTypa ¢ Lenbio obecreveHunn
OOCTynHOCTU BceoObemniowen nHpopmauum o Bcen
knumaTtuyeckon cucteme (Houghton et al., 2012). FCHK
onpenenuna nepeyvyeHb BaXKHENLWUX KIMMaTUYECKMX
nepemeHHbix (ECVs; Bojinski et al., 2014), koTopble
Heob6Xxoa4UMbl ONA XapaKTepPUCTUKN KIIMMATUYECKOMN
CUCTEMbI N €€ N3MEHEHMI N HabNoAeHWe 3a KOTOPbIMU
TEXHMUYECKM OCYLLLECTBMMO U OOCTYMHO MO 3aTpaTtam 1
onupaeTca 60bluen HYacTbio Ha CKOOPAWHUPOBAHHbIE
cucTeMbl HabNOAEHWI € UCMOJIb30BaHNEM NPOBEPEHHbIX
TexHonorun. CnegoBaTenbHO, TaM, rAe 3TO BO3MOXHO,
MO>XHO BOCMOJIb30BaTbCA KOMMIEKTAMUN NCTOPUYECKUX
naHHbix. Takke CHK perynAapHO npoBoAUT ouEHKY
COCTOAHMA rnobanbHbIX KIIMMaTU4YeCKUX HabnogeHnn n
NoTPeBbHOCTEN B UX MPOBEAEHUMN U NPEACTABNAET OTHYETDI
BMO u gpyrum cBoum crnoHcopam', a Takke CTopoHam
PamoyHon koHBeHUmMn OOH 06 nameHeHun knumara.

Me>xxayHapoaHbii 06MeH faHHbIMU ANA KIMMaTUYeCcKnX
NpUMEHeHn HeoBXoAUM Kak [A51A UCTOPUYECKMX, Tak U
OnA TeKyLwmx HabnioaeHun. PasznnyHble hakTopbl MOTyT

1 MexnpaButenbcTBeHHaA okeaHorpaduyeckaa Komucecna
KOHECKO, Mporpamma OpraHunsaumm O6beguHEHHbIX Haumin
no okpy>aioLen cpeae.

M3meHeHwe 3a fecaTuneTna rnobanbHON CpefHen npusemHon Temnepatypbl (°C)
Ha NPOTAXEHUN NHAYCTPWANbHON SMOXK
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PucyHok 4. CpegHue 3a 4ecATUNETUA OLE€HKN
rnobasibHOV cpegHev nPuU3emMHoOUN Temneparypbl rno
AaHHbIM LLIECTN KOMIMIEKTOB AaHHbIX, BbIPaXXe€HHbIe B
BuAE N3MEHEHUA Ha NMPOTAXEHUUN UHAYCTPUATbHOU
anoxu. [Qna gByx HabopoB gaHHbix (ERA5 n JRA-55)
UCrosb3yeTcA aHaan3 CUHOMTUYECKUX faHHbIX O
npu3emMHoV TeMmrneparype Bo3ayxa, AN1A OCTallbHbIX
4YeTbIPEX UCMOJIb3YETCA aHaIN3 CpeaHeMecAYHbIX
AaHHbIX co cTaHUn. bonee nogpobHaa nHpopmaymna
AO0CTyrnHa no cebinike https://climate.copernicus.eu/
copernicus-2020-warmest-year-record-europe-globally-
2020-ties-2016-warmest-year-recorded.

obycnoBnnBaTb TOT (haKT, YTO HEKOTOPbIE N3 NOCNEAHNX
OaHHbIX HabNOOEHMUA U NPOAYKLUUM [OCTYMNHbI TONbKO
C 3ajep>XXKon. ITO KacaeTcA eXeMeCAYHbIX CBOAOK
knumaTtonormnyeckux gaHHbix (CLIMAT) co ctaHuumn
HabnoAeHWI, KOTOPbIE BaXKHbI AJ1A NPOAOJIKEHMA pAfa
OaHHbIX 06 M3MeHEHUN TemnepaTypbl, BeOyLMXCca ¢
nesATHapuaToro Beka. OgHako nNpu 3aTOM CBOEBpe-
MEHHble METEOPOJIOrNYECKNEe N CBA3AHHbIE C HUMU
JaHHble, NpeAHa3Ha4YeHHble A9 NPOrHO3MPOBaHMUA
noropbl, TakXe UCMONb3ylOTCA MakCUMyM B Te4eHune
HECKOJIbKUX AHEeW ONA pPaclnpeHua MHOroLeneBbix
peaHanusoB. 3T peaHanusbl obecnevynBaloT, Hanpu-
Mep, onepaTuBHoe 06HOBNEHME pAaa TeMnepaTypHbIX
OaHHbIX, NOCTPOEHHOIro Ha OCHOBE €XeMeCAYHbIX
OaHHbIX cTaHUuM (1 HAGNOAEHUN 3a TemnepaTypon
MopA) 3a npegbiaywme gecaTuneTua (pucyHok 4).
Momumo Toro, YTo peaHanusbl NPeLoCTaBIAIOT ropasao
6oJiee NMOJIHbIN KOMMIEKT eXXeMeCAYHbIX AaHHbIX 00
M3MEHYNBOCTU U U3MEHEHUWN, OHWN AOMNOJIHAIOT exe-
OHEeBHble AaHHble CTaHUWI B MNaHe onpeaesieHna n
onucaHuA aKCTPEManbHbIX ABNEHUI, Ha HDOpPMaL Mo
0 KOTOPbIX cyuwecTByeT 6ONbLLION M HEOTNOXHbIN
CNpPOC CO CTOPOHbI 0BLECTBEHHOCTU, OCOBEHHO Ha
MHdOopMaLMIo, KacaloLLyoca POSIN U3MEHEHUA KnumaTa.
O6meH nHdOopMaLMOHHON NPOAYKLNEN, MONyYEHHOWN
B pe3ynbTaTte peaHanusa (cm. ctaTtblo 5), ctan 6onee
OTKpbITbIM 3a FroAbl, NpoLleALlne ¢ Havyana aTon gen-
TenbHocTU B 1990-x ropgax, obecne4ynsan OMONHUTENb-
Hble NPenMyLLEecTBa TEM, KTO NpeaocTaBAAeT faHHble
HabnoaeHNN, Ha KOTOPbIX OCHOBaHa aTa NpoayKumA.

MpoekTHpoBaHue ceTen HabnogeHMM

HauunHaa ¢ 1995 roga BMO yctaHoBuna npouenypy
perynapHoro o63opa notpebHocTten (POI) B oTHO-
LweHun HabnaeHNn:


https://public.wmo.int/en/resources/bulletin/critical-role-of-observations-informing-climate-science-assessment-and-policy
https://climate.copernicus.eu/copernicus-2020-warmest-year-record-europe-globally-2020-ties-2016-warmest-year-recorded
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e [loTpebHocTu B HabnogeHUAX oL eHMBaloTCA ANA
Kaxkzio u3 14 (Ha AaHHbIN MOMEHT) NPUKNaaHbIX
obnacTen, oxBaTbiBalOLWMX BECb CNEKTP AEATENb-
HocTn BMO.

¢ Takxe OLeHMBAOTCA BO3MOXHOCTU CYLLIECTBYIOLLMX
M NJaHUpPyeMbIX Ha3eMHbIX 1 KOCMUYECKUX CUCTEM
HabnogeHun.

e OcywecTBnAaeTca cpaBHeHUe noTpebHoCTEN ”
BO3MOXXHOCTEMN, BbIABAAOTCA TEKYLLME UM MPOrHO-
3npyemMble Npobesbl B UMEIOLNXCA BO3MOXHOCTAX.

e Ha ocHoBe aHanusa npo6enoB pa3pabaTbiBaeTcA
KOHLENuua cuctembl HabNogeHUn, a Takxke niaH
MepPONPUATUIA NO peannsaumm 3TON KOHLENLUN.

Mpouenypa POl B 3HaunTenbHOM cTeNeHN onupaeTcA
Ha OMbIT KaK 3KCNepTOB MO MPUMEHEHWUAM, TaK U 3KC-
NepToB MO TEXHOJOTUAM.

C camoro Havana npouenypa POl 6bina HanpaBneHa Ha
TO, YTOObI BOBNEYb BCe 06/1aCTN, OXBaYeHHbIe Mporpam-
mamun BMO, ogHako nporpecc B ogHux obnactax 6bin
6onee 6bICTPbIM, YeM B Apyrux. TecHbie cBA3n ¢ [CHK
obecneynnu, 4Tobbl NOTPEOHOCTU B OTHOLLEHUN MOHU-
TOpWHra knumMaTa Bcerga Obinun npeacTaBneHbl JOKHbIM
obpasom. OgHaKo OCHOBHOW 06NacTbio NPUMEHEHUS,
onpegenatoLen npouenypy POr, c camoro Havana 6bino
rno6anbHoe Y. CoobwectBo YII yxe paboTano
BECbMa CNIa)XEHHO, N ero NoTpebHOCTN B HabNoaAeHNAX
ObINI1 4OCTATOYHO XOPOLLO NOHATHbI. HaunHaa ¢ 1990-x
rofoB 3To coobuecTBo apdhekTnBHO hopmynmpoBano
CBOM NOTPEBHOCTU B OTHOLWEHUM BbICTPO pacLlmpsAto-
LLlerocs crnekTpa cnyTHUKOBbIX JaHHbIX, NepBOHaYanbHO
nyTém koopanHaumn mexgay ueHtpamu YN 8 EBpone
n CeBepHon AMepUKe U COOTBETCTBYIOLLIMMU KOCMMYe-
CKMMW areHTcTBaMu. ITO Nepepocsio B KOOPANHALMIO
MeXAy BCEMW OCHOBHbIMWU rnob6afbHbIMU LLeHTpamMu
YT v kocmmyeckuMm areHTCTBaMu nog arnaon opyma
«nobanbHbIn 06MeH AaHHbIMK HabnwoaeHun (FTOOH)»
npu y4yactumn Cekpetapuata BMO.

KoopanHauna obmeHa faHHbIMWM Ha3eMHbIX HabJo-
neHun okasanacb 6onee cnoxHon. OTyacTn aTo
06bAcHAEeTCA OONbLUMM KOJIMYECTBOM Y4acTBYOLMX
opraHusauum — 193 YneHa BMO no cpaBHeHuto c
HeboNbLUMM KONNYECTBOM KOCMUYECKUX areHTCTB —
N OTHACTU OTCYTCTBUEM CUNIBHOIO U XOPOLUO OpraHu-
30BaHHOro n1o66u, NogaepP>XMBAKOLWErO 3TN CUCTEMDI
HabnogeHnn. Bo MHormx 4yactax mmpa, oco6eHHOo B
pa3BMBalOLLMXCA CTPaHaX, 0XBaT AaHHbIMUW HabloaeHNI
3a nocnegHue 20 neT ymeHbLUUICA, HECMOTPA Ha To,
4YTO NOTPEBHOCTU B 3TUX AA@HHbIX MNO-NPEeXHeEMY UMeloT
BeCbMa CepbE&3Hyio noanepXky. B sHauntenoHom cte-
nexun nog snuanmem POIM BMO B HacToAwee Bpema
npeanpuHUMaeT gencTeuna no peanmsaunm nobanbHom
onopHou cetu HabnogeHnin (TOCH), B pamkax KoTopon
Ha rnobanbHOM ypoBHe pa3pabaTbiBaeTca 1 onpeaensa-
eTcA ceTb Ha3eMHbIX HabnogeHun, Heobxoammaa ona
nopnepxku rnobanoHoro YNl v peaHanusa knnmara.
TpeboBaHuA, pernameHTupytowme paboty FOCH, 6yayt
npenycmaTpuBaTb KONUYECTBEHHbIE LIeNIEBble NOKa3a-
Tenun pnAa namepAemMbiX NePeMeEHHbIX U MUHUManbHOe
BpPEMEHHOE M NPOCTPaHCTBEHHOE pa3peLleHmne, a Mex-
OyHapoaHbIn 06MeH B6yaeT o6A3aTENbHbBIM.

Bonbluasa YacTb ycunnin no coBepLLEHCTBOBAHUIO CeTEN
HabnoaeHua n obmMeHa gaHHbIMM OblNia NpeanpuHATa
rno6anbHbiMm coobectsom YIMMM. OgHako aTo He 061A-
3aTeNbHO 03HaYaeT, YTo Apyrne obnacTv NpUMeHeHNA
Oblnn ocTaBneHbl 63 BHUMaHUA NN HEeAO0CTaTO4YHO
OXBa4eHbl AJaHHbIMU HabnoAeHW. BbixoaHble AaHHble
rno6anbHbix cuctem YIIM HenocpeAcTBEHHO MCMOb-
3yl0TCcA ANA aKTUBM3auMu MHOMMX Apyrux obnactemn
NPUMEHeHMA, KOTOopble TakuM 06pa3oM HacnedyoT YacTb
cBoux nNoTpebHocTen B AaHHbIX HabntogeHun ot YIMl.

UcTopuryeckmn cnoxmnochb Tak, YTo gna obcnyxnesaHua
pasnunyHbIxX coobLlecTB 1 obnacten npuMeHeHNA Gblan
co3faHbl He3aBUCUMble CETU HAaBNIOAEHWUIA, UCMONb3Y-
loLlwme pasnmyHble cTaHgapTbl, hopmMaTbl U MEXAHMU3MbI
CBA3M, HECMOTPA Ha TO, YTO MHOrMe namepAemble
reodunsmnyeckne nepeMeHHble 6blIM 0O aMHAKOBbIMU. B
npuHUMne, ucnonb3oBaTb HabNOAEHWA, caenaHHble
ogHuUM coobuiecTBoM, anA ob6CNyXuUBaHWUA Opyroro
coobLiecTBa MOXHO, HO Ha NMpPaKTUKe 3To 4YacTo 6b1s1o
CNOXKHO, [ONIO 1 Aoporo. YTobbl yCTpaHUTb BO3HUKLLYIO
M36bITOYHOCTb TAKMX CETEN U 0ONErYnTb COBMECTHOE
ncnonb3oBaHne umelowmxca pecypcos, BMO paspa-
6oTana koHuenuuto NHTerpnpoeaHHomn rnobanbHomn
cuctembl HabnwoaeHnn BMO (UTCHB), koTopana 6bina
nHuummnpoBaHa B 2011 rogy u o6bABAeHa roToOBOMN
K akcnnyatauum B 2019 roay. lNMpoekT pesonioummn o
NONINTUKE B OTHOLLIEHUN AaHHbIX, NPeACTaB/IEHHbIN Ha
BHeo4epenHou koHrpecc B 2021 roay, B 3Ha4YUTENIbHOMN
cTeneHn obycnoBsieH HeOH6XOAUMOCTbIO COLENCTBO-
BaTb AanbHenwemy passutuio IFTCHB 1 Tem cambim
noaaepXaTb MNO-HACTOALLEMY KOMMEKCHbIA NoAXom K
cucteme 3eMnAa AnA MOHUTOPUHTa U NPOrHO3MPOBaHUA
OKpYy>KaloLen cpefbl (cM. cTaTblo 2).

BbiBogbl

MoyTn wecTbaecAT netT o6MeHa faHHbIMU B pamkax
BcemupHom cnyx6bl norogsl BMO nokasanu orpoMHyio
cuny n npenmyllecTsa rnobanbHOro coTpyaHN4ecTsa
B MOHMMaHUKU, NPOrHO3MPOBAaHNN N pearnpoBaHumn Ha
pa3Hoo6pa3Hblie ABNEHNA Noroabl U KNumaTta. 3a 3To
BpemMA NPOrHo3upoBaHWe norofbl NPOLWIo NyTb OT
y3KodyHKUMOHanbHon obnactu, npeacTaBnAoLWEN
Nnonb3y B OCHOBHOM JJ1A MOpeniiaBaTesnen, aBuaTtopos,
dhepmepoB 1 ntobUTENEN aKTUBHOIO OTAbIXA, 4O NpU-
3HaHWA B KavyecTBe OOLLECTBEHHON HEOHXOAMMOCTM
N pecypca, NpaBOM Ha MUCNONb30BaHMWe KOTOPOro
NOb3YIOTCA NOYTU BCE CEKTOPbI 3KOHOMUKM N KOTOPbIN
ncnonb3yetTcA B NOBCEAHEBHOWM XWN3HM NMOYTU BCEX
nogen Ha nnaHeTe. MHormne npakTukn, 3apoamsLumnecs
B METEOPONOrnK, HaLLIN CBOE NPUMEHEHNE B CMEXHbIX
AncumnanHapHbix 061acTAx, MHOTMe U3 KOTOPbIX TECHO
COTPYAHMYAIOT C METEOPONOTMYECKUM COOOLLLECTBOM.
BMO o6HoBRAET CBOIO MOANTUKY B OTHOLUEHUWN [AHHbIX
B OTBET Ha ONMUCAHHbIE U3MEHEHMA, a ABUXYLLNE CUJIbI,
cToAwMe 3a 9TUM OOHOBJIEHMEM, U €r0 OXnpaemoe
Bo3aencteme 6yayt 6onee noapobHO paccMOTPEHDI
B OCTaBLUENCA 4YacTuX 3TOro Bbinycka.

Cnuncok nutepaTypbl OOCTYMeH
B OHNNTAaMHOBOM peXume
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Kanagpl, M1H1CcTEpCTBO OKpY>KatoLLen cpeabl M usMeHeHus1 knmaTta KaHaabl; Coto Bappenn, npeacepatens
uccneaoBaTeNIbCckoM Mpynbl MO BONPOCaM M MOUTUKE B obnactu aaHHbix Komuccun BMO no HabntoaeHusiM,
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HabniogeHws co Bcero

3€MHOro wapa

MexpyHapoaHblii 0bmeH
HabnogeHUAMN

InobanbHoe YncneHHoe
NporHosmpoBaHue noroabl

NHdpacTpykTypa ana HabnogeHnin 3a Norofon 1 KINMmMaToM AomkHa NPOeKTUPOoBaThCA

N KOOPANHNPOBATbCA Ha rno6anbHOM ypoBHe

[eaTenbHOCTb «NOCeAHEN MUIN» OCYLLECTBIAETCA B OCHOBHOM Ha PErMoHanbHOM,

HalyMOHaJIbHOM N MECTHOM YPOBHAX

MpepocTasneHue
rMAPOMETEOPOOTNYECKOro
06CnyX1BaHuA

SddeKkTrBHbIE

peweHna n nencreua

KK

06paboTka fjaHHblX, MIPOTHO31POBaHYE,

NPeRynpeXAeHna i KOHCYNbTaTUBHAA
NPOAYKLMA Ha MECTHOM YPOBHE

PucyHok 1. Ljenoy4ka co3gaHua cToumMocTy B 0671acTy 06Cy)XNBAHWNA, CBA3aHHOIO C Norogov v knumatom. na
JAOCTUXEHUA ycriexa BCe 3BEHbA LIeNnoYku JOJIKHbI paboTaTb 3¢h¢hekTuBHO.

Llenouka co3gaHms ctoumMocTu
B MeTeoponormm u ponr BMO u eé YneHos

KoHe4yHOW uenbio AeATENbHOCTU, KOOPAUHNPYEMOW
nocpepcteom BMO, aBnaetca npegoctaBneHme rpax-
naHam u skoHomMmuke Bcex YneHos BMO Bo3MoXHOCTU
nosly4yatb MoJib3y OT MeTeOpPOJSIOrNYeckoro u Kiu-
MaTM4eckoro obcny>XXmBaHUA N CBA3AaHHOIO C HUMU
obcnyxmBaHMA B 06nacTu okpyxatowen cpegbl. 3T0
[OCTUraeTcA ¢ MOMOLLIbIO LIEMOYKN CO3AaHNA CTOMMOCTU
B meTeoponorun' (cm. pucyHok 1), koTopas HauuHa-
eTcA ¢ HabnioaeHW, Hawero OCHOBHOIO UCTOYHMKA
3HaHUM 06 aTmocdepe N KNMMaTU4Yeckon cucteme, u
3aKkaH4YMBaeTCcA NPUHATNEM 3(PDEKTUBHbBIX PELLUEHUN
Ha OoCHOBe 06CnyXuBaHWA, NPefoCTaBIAEMOro Ha
6a3e HabnwoaeHnn. CxeMaTUYHO LENOYKY CO3aaHunA
CTOMMOCTW MOXHO onucaTb crneayowmm obpasom:

e HaGniogeHuAa 3a NOrogon n KAMMaToOM peryJsiipHo
BeAyTCA MO BCEMY MUpY.

e O6MeH OaHHbIMU 3TUX HABGNIOAEHW OCYLLEeCTBNA-
eTCcA Ha MeXAyHapoAHOM YpOBHE, B TOM 4uche c

1 Llenotu(a CO34aHnA CTOMMOCTN B METEOPOIOrNN OXBaTbliBaeT
norogy, Knumat, cOCTaB aTMOCCbepr n pAan cMexHbiX gucuu-
NJINH, KOTOpPbIe 3aBUCAT OT rnob6anbHoro obmeHa AaHHbIMM.

rno6anbHbIMU LEHTPAaMU YUCNEHHOIro MPOrHo3un-
poBaHua norogbl (YIM).

e BbixogHana npoaykuwma YMlN, naHHbIe MOHUTOPUHTa
M NPOrHO3MpPOoBaHMA NOroibl U KNMMaTa co3aaloTcA
n npepocTtasnaTca Ynenam BMO (193 rocypap-
CTBa-4neHa, BK/o4Yasa TEPPUTOPUN-YIIEHbI).

e [nob6anbHana BbixogHaa npoaykuma Y ncnonb-
3yeTcA HauWOHaNbHbIMU METEOPOJSIOTMYECKUMU U
rugponorudeckumu cnyxoéamu (HMIC) n gpyrumn
opraHu3aumAMN B KAYECTBE OCHOBbI AJ1A MOArOTOBKU
nHdopmaummn o Nnoroae n Knnmarte.

¢ MeTeoponormyeckoe 1 knumatmnieckoe MHbopmauu-
OHHOE 06CNyXNBaHMe NpefocTaBNAeTCA NoNb30Ba-
Tenam, BKJloYasa HauMOHallbHbIE U MECTHbIE OpraHbl
BNacTu, NpeanpuATUA, cpeacTBa MaccoBom Hdopma-
LMW, Hay4YHble KPYTU U LUMPOKYIO 0BOLLLECTBEHHOCTb.

¢ [lony4yms nHdopmaumio o Noroae v KNnmare, opraHbl
BJ1acTU, NPEACTABUTESNIN BCEX CEKTOPOB 3KOHOMMUKU U
oTaesibHble NMua NpPUHUMAaoT 3 EKTUBHBIE PELLIEHNA.

MepBble Tpu 3BeHa B LLENOYKe CO34aHUA CTOMMOCTU
(nokasaHbl KpacHbIM LBETOM) COCTaBAAT MeTeo-
ponoruyeckyio MHpacTpykTypy, KOTopaa LOJIKHA
ObITb BBEJEHA B 3KCMJlyaTaLMio U CKOOpAMHMPOBaHa
Ha rnobanbHOM ypoOBHe, Kak 06bACHAETCA B Nep-
BOW cTaTbe aToro Homepa. [locnegHue Tpu 3BeHa
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(BbIAENEHBI CMHUM LUBETOM) 06bIYHO peanuayiloTcA Ha
HauMOHaNbHOM YPOBHE, @ B HEKOTOPbIX Cly4anax co
3HAYNTENIbHLIMU PEernoHasibHbIMU 3/1IEMEHTAMWN UMK
4aCTUYHO Ha MECTHOM YPOBHE B KPYMHbIX CTpaHax.
locypmapcTBeHHbIE CTPYKTYpPbl, Kak NPaBuio, UrpaioT
3HAUYUTESIbHYIO POJIb BO BCEX 3BEHbAX LiEnu.

MpuHATO cunTaTh, YTO caman BaXKHanA PoJib HaLMOHab-
HOro NpaBMTENbCTBA 3aK/tOYAETCA B TOM, YTOObI 3aLLm-
LaTb CBOE HaceneHue. Micxoaa ns atoro, B pamkax ccepbl
neatenbHoct BMO uenbto npasutenscts n ux HMIC
ABNAETCA MakcumasibHoe yBennyeHue obL,ecTBEHHON
NMoJib3bl OT METEOPOJSIOrMYEecKon, rMAPONIOrMYeckon n
KNMMaToNorn4yeckon nHhopmaumm, B HacTHOCTU OT eé
MCMONb30BaHWA A CrIaCeHUA XXU3HEN, 3aLLUnTbl COOCTBEH-
HOCTU 1 cOAencTBMUA 9KOHOMUYECKOMY MPOLBETaHMIO.

Kak roBopunocb B nepBon ctaTtbe, rnobanbHbIN
XapakTep norofbl U KiMmaTa fenaeT MexayHapoOHbIi
06MeH faHHbIMU HEOBXOAMMbIM YCIOBMEM ANA Nobon
NONbITKW MOHUTOPUHIra, MOHUMaHUA U NPOFrHO3UPO-
BaHUA NX NpoABneHun. ITo NpusHaéTca yxe bonee
200 neT, 1 NO3TOMY METEOPOSIOrMA NMEET NCTOPMIO
MeXAyHapoaHOro coTpygHu4yecTsa no o6MeHy AaH-
HbIMW HabNAEHU U gpyrummn Bugamm nHdopmaumu,
KOTOpadA BOCXOAUT K u3obpeTeHuto Tenerpada B nepeom
NonoBMHe AeBATHAALATOro Beka.

Cos3pgaHne MexayHapopoHOMW MeTeoponormyeckomn
opranusaummn (MMO), a 3atem BMO 6bino ocHoBaHO
Ha aToM npusHaHun. B npeambyne KoneseHunn BMO
NoATBEPXAAETCA «XKU3HEHHO BaXKHOE 3Ha4YeHe MUccumn
HaLMOHaJIbHbIX METEOPOOrMYECKNX, FMOPOMETEOPOIIO-
rMYECKNX N r’MAPOSIOrNYECcKMX CIy>K0, 3aKJTI0HalOLLENCA B
HabnoaeHUM 32 MOroAon 1 KNIMMaTOM Y UX MOHUMaHUN,
aTaKKe B NpeaocTaBleHNn METEOPOJIONMYECKOTO, T’Mapo-
JIOrMYECKOro 1 CBA3aHHbIX C HAMU BUAOB 0OCNTY>XUBAHUA
B MOAAEPXKKY COOTBETCTBYIOLLIMX HALMOHaNbHbIX NOTPes-
HOCTeN, KOTopble OOMKHbI OXBaTblBaTb cneayloLme
obnacTu: a) 3almTa XU3HU U MmyLlecTsa; b) oxpaHa
OKpYy>KaloLLIen cpebl; C) BKNaf B yCTOMHNBOE Pa3BUTUE...».

Taknm obpazom, KonseHuua BMO npusHaéT, 4to 60sb-
LLUMHCTBO CTUXNNHbIX 6eACTBMI ABNAIOTCA PE3YNbTaTOM
METEOPOJIOrMYECKUX U CBA3AHHbIX C HAMMU FMOPONOo-
rmyeckux ABNEHUN, YTO NX BO3AENCTBUE MOXET ObiTb
CMArYeHo NyTEM pacLumpeHnsa BO3MoXHocTen YneHos
no o6ecrneyeHnIo rOTOBHOCTU K HUM U NMPUHATUIO Mep
pearnpoBaHuA, a Takxke HeEOBXOAUMOCTb MeXAayHa-
poAHOro coTpynHuyecTBa gsia aToro.

Monutuka BMO B oTHOLLEHMU OaHHbIX
U COBpPEeMeHHbIe ABMXXyLLme pakTopbl
U3MEHEeHMM

OpHa u3 ocHoBHbIX (hyHkunn BMO 3akniovaeTtca B
CcOOencTBMM U KOOPANHALMN MeXAyHAapOoaHOro obmeHa
OaHHbIMU, HEO6X0ANMOro ANA NOAAEPXKKM NpefocTaBe-
HUA 06CNY>KMBAHWA, a POSb €€ NONUTUKM B OTHOLLEHUN
OaHHbIX 3aknoyaeTcAa B popMynnpoBaHUnN NMpUHLN-
noB Takoro obmMeHa U MeToAoB, CNOCOOCTBYIOLLMX
ero OCyLLEeCTB/IEHMIO: KAKUMWN TUMaMn JaHHbIX OyayT
obMeHUuBaTbCA, KTO U ¢ kKeM ByaeT oOMeHmBaTbeA, ANA
KaKux Lesien 1 npu Kakmx ycroBuax?

ToT dakT, 4To HEOBXOAMMOCTb MEXAyHapoaHOro obmeHa
OaHHbIMUW OYEBMAHA M HAXOAUT NpaKTU4eckn BceobLee
NoHMMaHue co ctopoHbl YneHos BMO, eLwué He o3HavaeT,
4YTO chopmynmpoBaTb NOAUTUKY, KOTOpaA Gbina Gbl
npurogHa AnA UcrnoJsib3oBaHuA U NpruemMsieMa AnAa Bcex
YneHos., npocTto. B pamkax obLien uenn HaunoHanb-
HbIX NPaBUTENbCTB, 3akJiloyatowenca B TOM, 4ToObI
NpenocTaBAATb METEOPOSIOrMYECKOE U KIIMMaTrnyeckoe
obcnyXXnuBaHWe CBOMM rpaxkaHam, CyLLECTBYET LUMPOKUIA
CMeKTP Pas3NYHbIX NOAXOA0B K AOCTUXEHMIO 3TON Lienn
Ha HauMOHaNIbHOM YPOBHE C pa3fiMyHbIM pacnpepene-
HUem 06A3aHHOCTEN MeXAY PasfIMYHbIMM y4acTHUKaAMMU.
Hanpumep, He cyliecTByeT NOBCEMECTHOIO, O6LLEro
NOHMMaHMA POJIN, KOTOPYIO UIpatoT B 3TOM [efe rocy-
[apCTBEHHbIN W YacTHbIN cekTopbl. He cyliecTByeT Bce-
obLero cornacusa o ToM, kakoe 06Cny>XXnBaHne JOIKHO
NpenocTaBNATbLCA FOCYAapPCTBEHHBIMU YUpeXaeHUAMN
6ecnnaTtHo, B OTIM4YME OT NaaTHOro obcnyXXmneaHus,
KOTOpOEe MOXEeT npefocTaBnATbCcA NNOGO YacTHbIMU
opraHmsaumAamMun, NMbo rocyfapCcTBEHHbIMUK yypexae-
HUAMW, OENCTBYIOLLMMUN KaK YacTHble OpraHmnsauunm.
AddekTBHAA NONUTNKA B OTHOLLIEHUW AaHHbIX A0MXXHA
obecneynTb 4OCTaTOUHYIO ACHOCTb, YHTOObI YneHbl Mornu
co3faBaTb NPOAYKLUMIO M NPeaocTaBAAaTb 06Cy>XBaHNE
CBOUM KJmeHTaMm. B To )xe BpemA oHa JoJKHa ocTaBaTbCA
[OCTaTO4YHO LUMPOKOM N HOCUTb HEAMPEKTUBHbIN Xapak-
Tep, 4Tobbl y4eCTb pa3fiMyHble HaLMOHaNbHbIe NOANTUKM
M HauMoHanbHble NOAXOAbl K peanusaunm Lenoyku
CO34aHuA CTOUMOCTU B METEOPOJIOTUN.

Ha npotaxeHun mHorux net nonutnka BMO B oTHO-
LWEeHUM AaHHbIX AonkHa 6blna npeTepneBaTb U3MeHe-
HUA, YTOOblI COOTBETCTBOBATb HOBbIM TpeboBaHUAM,
HOBbIM 06NAcTAM NPUMEHEHUA, HOBbIM TEXHONOIMAM
M MEHALWNMCA NOIUTUYECKUM N SKOHOMUYECKUM
peanuam. NMonnTrka B OTHOLLEHWM AaHHbIX NPOAoXKaeT
06HOBNATbLCA M B ABaALATb NEpBOM Beke, U B OKTAOpe
2021 ropa Ha obcyXaeHne BHEOYEPEOHOW ceccuum
BcemunpHoro meteoponornyeckoro KoHrpecca éynet
BbIHECEH CUJIbHO 0OHOBNEHHBIN BapuaHT. CyuiecTByeTt
HECKOJIbKO OCHOBHbIX ABUXYLLNX dakTopoBs, obycno-
BUBLLUMX HEOOXOOMMOCTb MOABJIEHNA 3TOr0 HOBOIO
BapuaHTa, U HeKoTopble Hanbornee BaXKHble N3 3TUX (hak-
TopoB 6yayT NnepevncnieHbl B cnepyowmx naparpadax.

Bo-nepBbix, peHOMeHanbHbIN Nporpecc u ycnewHoe
NPUMEHEHNE MOHUTOPUWHIA Y MPOrHO3UPOBaHWA NOroasbl
W KIMmaTa, 0 KOTOPbIX FOBOPUNOCH B NEPBOM CTaTbe,
NpuBenu K B3pbIBHOMY POCTY cnpoca Ha nHgopmaumio
o norope, KnumaTe 1 CBA3aHHOW C HUMU MHOPMaLMK O
cucteMe 3eMiA Co CTOPOHbI BCEX CEKTOPOB 00LLecTBa.
9To npuBeENO K pacTyLleMy NpU3HaHUIO 3KOHOMUYe-
CKOW LEHHOCTMN BCEX TUMOB AaHHbIX O cucteme 3eMiA,
YTO B CBOIO 0Yepeb CNOCOBCTBOBANO NOABJIEHMIO BCE
6oJiee LUIMPOKOro Kpyra 3anHTEpPecoBaHHbIX CTOPOH,
aKTUBHO YYacTBYIOLUX B CO34aHMUN U UCTIONIb30BaHUN
9TUX AaHHbIX. bonee Toro, HeCMOTpPA Ha NOCTOAHHO
pa3BUBaIOLNNCA TEXHONOMMYECKUIA MOTEHLMaN, MOXHO
yTBEPXAATb, YTO HaLla YA3BMMOCTb K HEGNaronpuATHbLIM
BO3LENCTBMAM NOrofbl BO MHOIMMX 06N1acTAX BO3pacTaer.
3HauuTenbHo 6bosbLue naen, 4em Korga-nmbo B UCTO-
pu1KY, NPOXMBAIOT B 30HaX NMOBbILLEHHOrO pUcka, Taknx
KaK HA3KO PacnoJIoXEHHbIE, MOABEPXXEHHbIE BHELLUHEMY
BO34ENCTBUIO MPUOPEXKHbIE PAaiOHbl U MONMbI pek. Y
MeranoJincoB CBOA YA3BMMOCTb K MOrOAHbIM ABJIEHNAM
CO 3HaYNTENbHbIMW BO3AENCTBMAMM N NOCNEACTBUAMY,
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cBA3aHHasA ¢ Heo6X0AMMOCTbIO Noaaep XKaHuA pyHKLUN-
OHUPOBAHUNA KPUTUYECKN BaXXHOM MHMDPACTPYKTYpbl B
NOObIX CUTYaLUAX U TPYAHOCTAMMU B OTHOLLIEHUM NOTEH-
umanbHowm aBakyaunun. Kpome Toro, npogonxatoulieeca
M3MeHeHne KnumaTa yxe cellyac BAMAET Ha 4acToTy
BO3HWUKHOBEHMA MOTrOAHbIX ABMIEHUN CO 3HAYUTEIb-
HbIMUW BO3AENCTBMAMMU U nocneacTsnamMmu. NosbieHne
BO3MOXHOCTEWN 4511 MOHUTOPUHIa N MPOrHO3UpoBaHuA
Heo6XoANMbI HE TOJIbKO AJ/1A TOro, YTobbl CrpaBUTbLCA C
NocneacTBUAMM TEKYLLMX NOrOAHbIX ABJEHUIN, HO 1 onA
TOro, YTo6bl MOMOYb OBLLECTBY MOHATL NOrofy, KoTopas
MOXET 0XKnaaTbcA B OyayLLeM, M aaanTMpoBaTbcA K HEel.

Bo-BTOpbIX, MOCTOAHHO PacTyLMiA CNPOC Ha AaHHblE O
cucteMe 3eMJsiAa U NOCTOAHHbIN NPOrpecc TeXHONOrumn,
oxBaTblBaloOWMX HabnoaeHUA, TENEKOMMYHUKaLUUU 1
06paboTKy AlaHHbIX, NPUBENN K OFPOMHOMY YBENINYEHNIO
06bEéma A0CTYMNHbIX AaHHbIX 0 cucteme 3emnsa. Passutne
TEXHOIOMMIN HAa3EeMHOI0 1 KOCMUYECKOTO ANCTaHLMOH-
HOro 30HANPOBAHUA, a TaKXke yBeIMYeHNEe CKOPOCTU
06paboTkm N 06 bEMa NamMATU KOMMbIOTEPOB, UCMNOJIb-
3yeMbIX 1A METEOPOJIOrMYECKOro MoAeNIMpoBaHus,
TpebyeT NPUHATUA HOBbIX MOAXOO0B K pacnpeaeneHuio
OaHHbIX 1 AOCTyny K HUM. CTapble peLleHuns, Takme Kak
Fno6anbHan cuctema Tenecsasn (FCT), 6onblue He MmoryT
afeKkBaTHO NoaaepXXMBaTb 0OMeH AaHHbIMU U OONXKHbI
ObITb 3aMeHeHbI TexHoNornaMu Ha 6ase UHTepHeTa n
obnayHbIMu TexHonorvamn. MHdopmauyoHHana cuctema
BMO (LNCB) o6ecneunBaeT HeobxogMmble cTaHAAPTbI
ana dopmaToB AaHHbIX U MeTagaHHbIX (CM. cTaTblo 4).

B-TpeTbux, B nocnegHue rogbl MHOrMe CTpaHbl, 0CO-
6eHHO pa3BuTble, MPOABUTraldTCA B HanNpaBieHU Toro,
4TOObI CAenaTb Bce AaHHble, NoJlyYaemble 3a CHET rocy-
hapcTBeHHOro dnHaHcnpoBaHuaA, o6LLEen0CTYNMHbIMUY
B BUAE «OTKPbITbIX AaHHbIX». [TocTaBWNKM AaHHbIX,
Takme kak HMI'C, ctankmnBatoTca ¢ pacTyLwmMm cripocom
Ha OTKPbITbIA AOCTYN K NI0ObIM AAaHHbIM, KOTOPbIE OHU
npounsBodAT. EBponenckmn coo3 Bo3rnasua Takomn
noaxogd, Bbinyctus aupekTmey « 06 OTKPbITbIX AaHHbIX
1 MOBTOPHOM MCMOJIb30BaHMN MHdOpMaLum rocypap-
CTBEHHOro cekTopa» (anpektmusa 2019/1024), koTopyto
CTpaHbI-4NieHbl 06A3aHbl BbINONHATbL B paMKaX CBOEro
HauMoHanbHOro 3akoHopgatenbcTea. CoumnanbHo-
9KOHOMMYeckoe 060CHOBaHME 3TON ANPEKTUBbI YETKO
n3noxeHo B eé npeambyne (N. 9 n 16): «JOKyMeHTblI,

NoAroTOBNIEHHbIE FTOCYAapCTBEHHbIMM OpraHamu
WCMONIHUTENbHOWN, 3aKoHOAaTeNbHOW unn cynebHomn
BNacTu, NpeacTaBnAT cobon o6LWNPHbIA, pa3HOO-
Opa3HbIN 1 LEeHHbIN (hOHA PECYPCOB, KOTOPbIE MOTYT
npuHecTn nosb3y obuiecTsy. [pegocTtaBneHne aTon
WHdopMaunm, BKOYaloOLWeN ouHaMnyYeckme gaHHble,
B 06LENPUHATOM 3IEKTPOHHOM hopmaTe No3BonAeT
rpaxpaHam u liopuagnyeckmm nmuamMm HaxoguTb HOBble
cnocoObl X UCMOJIb30BaHMA U CO3[4aBaTb HOBbIE MHHO-
BaLMOHHbIE BUAbI NPOAYKLMN N 0BCNYXMBAHUA...».

B-yeTBEpPTbIX, HAbBNOAAETCA NOCTOAHHOE pacnpocTpa-
HEHVEe MEeTO0B METEOPOJIOrNYECKUX HAabBNOOEHUA 1
MOLENNPOBaHNA Ha CMEeXHble 06/1acTU MPUMEHEHUA,
Takme Kak MOHUTOPUHI OKpY>KatoLLen cpefbl, a Takxe
CTPEMJIEHME MOBbLICUTb TOYHOCTb N PaCLLUNPUTb CPOKMN
OeNcTBUA NPOrHO30B Pas3fiMYHbIX NOroAHbIX, KNMma-
TUYECKMX N TMAPOJSIOrndeckux AsneHnn. B pesynbtaTte
CTano AcHO, 4YTo K cucteme 3emsna HEOOXOOUM KOM-
niekcHbln noaxond. AnAa poctuxeHuAa ycnexa aToT
nonxon Ao/KeH OXBaTblBaTb MPOEKTUPOBaHNE CETEN
HabnogeHWn, nposBeneHue HabnopeHNn 1 obmeH
UMW, KOMMJIEKCHOE MOAeNupoBaHne cuctemol 3eMns
n nocnegyowmnin obmMeH nonyYyeHHoOM BbIXOAHOW NPo-
aykumen mogenen.

Mocne TwaTtenbHOro aHannaa 3Tux GpakToOpPoOB U NX
BnuAHMA BMO pewnna, 4To npuHATME egnHOro Bce-
06BbEMITIOLLLENO NPOrPaMMHOI0 3aABIEHUA, B KOTOPOM
YETKO U HeABYCMbICIEHHO onpenenalTcA 06BbEM n
coaep>xaHne obmeHa gaHHbIMK, HEOOXOAMMbIMU B
ABajuaTb NepBoOM Beke, byaeT Hany4ywmm cnocobom
pearupoBaHunA 1 MOMOXET MeTeoposiorun Ao6uTbeA
OanbHeunLwero nporpecca.

OG6LecTBEHHbIN KOHTEKCT U BHewHue daktopsbl. Kak
oTMmeYarnocb paHee, B nocnegHue rogbl K HMIC B kave-
CTBE aKTUBHbIX UM MOTEHLMANbHbIX y4aCTHUKOB OOMeHa
DaHHbIMW NPUCOEANHUIICA LUMPOKUIA KPYT 3aUHTEpPEeco-
BaHHbIX cTOpoH. K HUM oTHOCATCA rocygapcTBeHHbIe
yupexnaeHusa, He BxoaAawme B coctaB HMIC, Hekom-
Mep4yeckne opraHumsaunm n pasfindHble CTPYKTYpbl
YacTHOro cekTopa W Hay4yHoro coobulecTBa. Takoe
pa3Hoobpa3sne BecbMa XenaTenbHO W, NpU Hagnexa-
LLLEeM yrpaBneHn, NOMOXET AO0CTUYb LUMPOTbl 0OMeEHa
OaHHbIMKU, KOTOpaAa Heobxoamma OnAa peannsauunu

TOJIbKO 4YTO PacCMOTPEHHOrO Noaxoaa

1500 k@

K cucteme 3emna. AnAa Toro 4tobbl
BOCMON1b30BaTbCA BbIFrOA0M, KOTOPYIO
obecneynT Takoe LNPOKOE U Pa3HOoo-
6pasHoe y4acTue, Npu paspaboTke u

M3meHeHve nHaekca
3acywnusocTu Manbmepa

PucyHok 2. [lporHo3upyembie
U3MEHEHWA BO B/Ia>XXHOCTM MOYBbI
netom. IameHeHuA rnpeacTaBaeHbl
Kak cpefiHee MysbTUMOAEIbHOE
n3meHeHne mexagy 1961-1990 n
2021-2050 rogamu ¢ ncriosib30BaHNEM
12 pernoHanbHbIX KINMaTUYECKNX
mogenei (PKM); kpacHbivi uBeT
ykasblBaeT Ha bosiee cyxue, a

CUHUN — Ha bosiee BIaXHbIe yC/1I0BUA.

Bonee 3acywnusbie ycnosna  bonee BnaxHble ycnosna

[ Ranmbie orcyrcrayior

|:| BHe 30HbI OXBaTa

(UcTo4Huk: EBponerickoe areHTcTBo
o okpyxaroLuesi cpeae (CC BY 2.5 DK))
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peanuzauum nonmutnkn BMO B OTHOLLEHMN JaHHbIX 3TO
pa3Hoobpasne JOoJIXKHO ObITb YYTEHO.

Mpwn3aHaBaa Hannuune aTX BO3MOXHOCTeN, 18-A ceccua
BceMnpHOro MeTeoposiormMyeckoro KOHrpecca npuHana
XKeHesckylo geknapauuio 2019 roga «®opmmpoBaHue
coobuiecTBa AnA NpuHATUA Mep B obnactun noronbl,
KnMMaTa U BOAHbIX pecypcoB» WU goroBopuiacb o
NpoBeAeHUN OTKPbITOro KOHCYNbTaTUBHOIO gunanora
BbICOKOIO YPOBHA MO BOMpOcam napTHEPCTBa U UHHOBA-
LI ANA cneayoLero NoKoJIieHMA CBeAEHNN, CBA3aHHbIX
C NOroAon u KNUMaToM.

Hosasa egnHaa nonutuka BMO B OTHOLEHUN JaHHbIX
Obina paspaboTaHa B koHTekcTe 2KeHeBckoM geknapa-
umn. NpeacrtaBuTeENN rocyfapcTBEHHONO, YacTHOMO U
aKafeMMYeCcKoro CEKTOPOB MPUHAMN akTUBHOE y4YacTue B
eé paspaboTke. [lonuTtrka HanpaeneHa Ha obecneyeHne
6ecnpounrpblLLHbIX BO3MOXHOCTEN MYTEM coAencTBUA
LUMPOKOMY y4acTuio B CBOOOAHOM 1 HEOTPaHUYEHHOM
obMeHe MeETEOPOJSIONMYECKUMU U CBA3AHHBIMU C HAMM
OaHHbIMKU o cucTeme 3emnAa. bnarogapa KOHKPETHbIM
chopMynmpoBKam, KacatoLMMEcA NPaKTUKU NPUMEHEHNSA
NMONUTUKK, N UICNONb30BaHMNIO TOYHbIX ONpeaeneHnin oHa
obecreunBaeT ACHOCTb AJ1A BCEX CTOPOH B OTHOLLEHUN
0XXUaaHui, BO3naraemMbiX Ha HUX, Y BbIrof, KOTOpbIe OHU
MOryT nonyuunTb. LLiInpokne koHcynbTauum ¢ npmsne-
YeHneM Bcex y4acTHMKOB 0OMeHa faHHbIMUW OCTaHyTCA
KNOYEBbIM 3/IEMEHTOM PErynApHbIX 0630p0B MNOJNTUKN
W NPaKTMKK ¢ LieNbio obecrneveHna Toro, 4Tobbl NoIMTUKA
ocTaBaacb akTyanbHOW 1 cnocobHOM pearnpoBaTtb Ha
pasBuUTUE CUTYaLUMN.

KnioyeBble cTpaTernyeckne MHULMaTUBbI, NPeanpuHn-
MaeMmble Mo BCEMY MUPY KaK B YaCTHOW, Tak 1 B rocyaap-
CTBEHHOM cdhepax, yXKe UNNIOCTPUPYIOT HEKOTOpPbIE N3
YNOMAHYTbIX Bbille TeHaeHumin. 061ien ocobeHHOCTbIo
ABMAETCA y4acTMe B MHOFOCTOPOHHUX KOHCOpLMyMaXx,
rAe Bce CTOPOHbI NOJyYaloT BbIFro4y OT 3HAYNTENbHbIX
WHBECTULNI B COBMECTHYIO UHdpacTpykTypy. Hnxe
npueeaeHbl HEKOTOPblE MPUMEPbl TAKUX UHULMATUB,
KOTOpble MOMOrnn B pa3paboTke HOBOW MONIUTUKMN
BMO B oTHOWEHMN AaHHbIX U/MNK noay4daTt Nofb3y
oT eé peanusaumm YneHamm BMO.

Mporpamma «KonepHuk». B pamkax nporpammbi
«KonepHuk» EBponeiickaa komuccua (EK) ot umenn
CBOWX rocyapCcTB-4/1IeHOB MHBECTUPYET B 00 beANHeEHE
nnatpopmM MHTerpaumn OaHHbIX U MOLENNPOBAaHUA,
4YTOObl ONTUMU3NPOBATL U MakCUMasibHO UCMONb30-
BaTb CYLLECTBYIOLME BO3MOXHOCTM M OnMpaTbcA Ha
KPUTUYECKYIO MAaccy HakOMMAEeHHbIX 3HaHUN U onbiTa.
Mwuccua nporpammbl «KonepHuk» 3aknio4vaeTtca B
MCNoNIb30BaHMN pe3ybTaToB HabntoaeHNn 3a 3eMnén
N YUCNEHHbIX NPOrHO30B ANA nojy4vyeHua nHdopma-
uun ¢ nob6aBNeHHON CTOMMOCTbIO, OXBaTbIBalOLLLEN
BCE KOMMOHEHTbI OKpYy>aloLWen cpeabl, B MHTepecax
NoNUTUKOB, NccriegoBaTenen, KOMMEPYECKNX U HYaCTHbIX
nonb3oBaTesien, a TakXke MMPOBOro Hay4YHoro coob-
wectBa. Nporpamma «KonepHuk» oxBaTbiBaeT LLIECTb
OCHOBHbIX 0b6niacTern ob6cny>xnsaHua, ogHa n3 KOTopbIX
CKOHUEHTpMpoBaHa Ha U3MEHEHUMN KIMMaTa U ero
COBOKYMHbIX nNocnencTeuax (cm. ctatolo 5). Mporpamma
OCYLLECTBIAETCA B NapTHEPCTBE CO CTpaHamMu — une-
Hamu EBponeickoro cotosa, EBponeiickum kocMmuye-
cknm areHTcTBom (EKA), EBponelickon opraHusaumnem

no akcnjayaTauum MeTeoposIorn4yecknx CnyTHUKOB
(EBMETCAT), EBponencknm LeHTPOM CpegHECPOYHbIX
nporHosos norogbl (ELICIN) v paznuyHbiMu gpyrumu
yupexpgeHuamm EC, a Takxe opraHusaumnen Mercator
Ocean.

Mporpamma «Microsoft Earth»n. B nekabpe 2017 ropa
komnaHuAa Microsoft o6bABMNa 06 MHBECTULUNAX B
pasmepe 50 mnH gonnapos CLLUA B cBolo nporpammy
«NckycctBeHHbI uHTennekT (M) ona 6nara 3emnun,
HarnpaBfieHHyIO Ha pa3paboTKy TEXHOIOMMIN UCKYCCTBEH-
HOro MHTennekTa anAa 6onee rnybokoro NOHUMaHWA U
3(pheKTUBHOro pelleHnAa CTOALLNX Nepen niaHeTomn
npo6nem, cBA3aHHbIX C OKpy>XatoLen cpegon. Kak noAc-
HUAW NpepcTaBuTeny kamnanuu: «MNo cytu, MU moxeTt
YCKOPUTb Hally crocobHoCTb HabnoaaTb 3a cMCTEMaMU
OKpy>KatoLLen cpefbl U UX NU3BMEHEHUAMM B FnobanbHOM
MacLuTabe, npeobpasoBaTb AaHHbIE B NOJE3HYI0 UH)OP-
MaLMIo U MPUMEHATb 3Ty MHdOpMaUuio ana NpUHATUA
KOHKPETHbIX Mep Mo yny4dweHuto ynpasJjieHnA Halnmmmn
npupoaHbimu pecypcamm». Llenb nporpammbl «MW ana
6nara 3emnn» — obecrne4ynTb Honee LWNPOKMIA JOCTYN
K BbIYUCIIUTENBHON TEXHMKE U MHCTpymeHTam UWN. 3to
cHuxaeT 6apbepbl AnA y4actTma HebonblINX OpraHn3a-
LM, KOTOPbIe HE MOFYT NMNO3BONINTbL cebe MHBECTUL M B
UT-nHbpacTpyKkTypy, 1 CO30aET COOBLLLECTBO YHACTHUNKOB,
KOTOpble 6yayT pa3BmBaTh MHHOBALMOHHbIE N MacLuTa-
6upyemble pelweHua B obnactn UN.

MapannenbHo Microsoft n gpyrue noctaBLmku obnay-
HbIX TEXHOJIOMMI NOAKNIOYAIOT rocyAapCcTBeHHble 6a3sbl
DaHHbIX K cBOeN obnayHon nHdpacTpykType, 4ToObI
pacwmpnTb NpepoXeHne aHHbIX, NPefocTaBAAeMbIX
KIMEeHTaMm.

UnTennektyanbHaa nnatdopma komnaHum IBM pgna
paboTbl ¢ AaHHBIMU 06 OKpY>KaloLLel cpefie: reonpocTpaH-
CTBEHHaA aHanuTuka. VIHTennekryaneHaAa nnatdopma
komnaHum IBM gna paboTbl ¢ AaHHbIMY 06 OKpY>KatoLLEen
cpene — ato nnatdopma, crneumanbHo padpaboTaHHaA
An1a 6onbLumnx 06 bEMOB reonpoCTPaHCTBEHHO-BPEMEHHbIX
OaHHbIX (KapTbl, CNYTHMKOBbIE N306paXeHna, AaHHbIE O
noroge, faHHble ¢ 6ecnuNoTHUKOB, MHTepHET BeLuen),
3anpoCcoB W aHaNUTUYECKMX YCYT HA OCHOBE MOCTOAHHO
obHoBnAemMown 6a3bl reonpoCTPaHCTBEHHO-BPEMEHHOM
uUHdopmaumm, BKIOYaOLWeEN CNyTHUKOBbIE AaHHble O
noroge v KnmMmaTtm4yeckyto uHbopmMaumio. OHa BbINONHAET
pasnunyHble NpeobpasoBaHna ANA yNpoLLEHNA UCMOSIb-
30BaHMA KakK UCTOPUYECKUX OAHHbIX, Tak U AaHHbIX B
peanbHOM BpemeHu, a 3aTem obecne4dmnBaeT GbicTpoe
obHapy>eHwue gaHHbIX. OAHOBPEMEHHO «reonpoCTpaH-
CTBEHHAaA aHanUTUKa» ABNIAETCA BblYUCIUTENBHOM NNaT-
dopmor gna peanusaumm HU3NYECKUX 1 CTaTUCTUHECKUX
MoJesel Ha OCHOBE KypupyeMbiX Habopos AaHHbIX. OHa
HanpaBJieHa Ha NoAAepPXKY pa3paboTkn NPUSIOXEHUIA,
BKJTOHAIOLLMX UCKYCCTBEHHbIN UHTENNEKT U APYTrve BUAbI
aHaNUTUKN OaHHbIX.

EauHasa nonntuka BMO B oTHOWweHUN meXxayHa-
poAHoro o6meHa gaHHbIMM O cucteme 3emna m eé
oxxupaemoe Bo3geuncteue. [1o cpaBHeHUIO ¢ TpeMmA
cywecTyowmumn pesonounamm BMO o nonutuke B
OTHOLLIEHMM AaHHbIX, KOTOPbIe OHa NpPMU3BaHa 3aMeHUTDb,
HoBaAa EanHasa nonutnka BMO B obnactu gaHHbIX
obecneunt 6onee KomnnekcHbin, 6onee rubknm n bonee
JNlerko peanusyembint noaxon K o6MeHy AaHHbIMU.


https://public.wmo.int/en/resources/bulletin/critical-role-of-observations-informing-climate-science-assessment-and-policy
https://www.ibm.com/products/environmental-intelligence-suite/geospatial-analytics
https://www.ibm.com/products/environmental-intelligence-suite/geospatial-analytics
https://www.ibm.com/products/environmental-intelligence-suite/geospatial-analytics
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CyuwecTBylowana B HacToALlee Bpema nonutuka BMO
B OTHOLUEHUWN OAaHHbIX N3NOXEHA B TPEX OTAENbHbIX
pe3onioumAX KOHrpecca, 0XBaTbIBalOLMUX TP 06nacTu:
pe3ontouna 40 (Kr-XIl), kacatowanaca norogpl, pe3osio-
uma 25 (Kr-XIll), kacatowanca Bogbl, 1 pesoniouunna 60
(Kr-17), kacawouwiaaca knumaTa. B otnuumne ot atoro,
pesontouma o EgnHon nonntnke BMO oTHOCcUTeNnbHO
DaHHbIX OXBaTbIBAaeT ceMb obnacten, KoTopble o6be-
auHAoT B cebe Bce aaHHble BMO o cucteme 3emna un
N3noXeHbl B ogHon pe3oniounn. Kpome Toro, Hoan
nonutTuka pacwunpaeT chepy cBoero oxeata — oOT
paccmoTpeHua Tonbko obmeHa mexay HMIC go oxsaTta
YneHoB B LeNoM, U, cneaoBaTeNibHO, BCEX OpraHM3aLumin,
y4acTBYIOLWMNX B 0OMeHe, BK/toYanA YacTHbIA CeKTop n
akageMunyeckune Kpyru.

Kak n B pesoniounn 402, B HOBOW pe3osiloLUn NPoOBO-
anTca pasnuyve mexay «6a3oBbiMM AaHHbIMM», OOMEH
KOTOPbIMU cYMTaeTcA 06A3aTENbHbBIM, U « PEKOMEHAY-
€MbIMU AaHHbIMW», OBMEH KOTOPbIMU HAaCTOATEsIbHO
pekomeHpyeTca. OgHako, B oTAn4dne oT pesontoumn 40,
B HOBOW pe30/1toLMM UCMOJIb3YETCA MOAYJIbHbIA NoAXon
K cneundukaumm Toro, YTo UMeHHo OyaeT BKJIIOYEHO B
3Tn aBe kateropumn. KoHkpeTHble cBeAeHNA O TOM, YTO
cunTaeTcA «6a30BbIMU AAHHBIMWY» U «PEKOMEHAYEMbIMU
OaHHbIMU», COAEPXKATCA — UMW B HEKOTOPbIX Cly4vanx
OynyT copepxaTbCA — B TEXHUYECKOM pernameHTe
BMO. Takum obpa3om, noAaBAAloLLMECA UBMEHEHNA
MOTyT ObITb MPUHATbLI NYTEM BHECEHUA MOMpPaBoOK B
3TK KaTeropuu, a He TpeboBaTb 0O6HOBNIEHMA caMoW
pesontoumn 0 NOINTUKE B OTHOLIEHMN fJaHHbIX. TO
3HAYMTENbHO yNpoLwaeT NOAAEPXKY U OBHOBNEHME
npouecca OCyLLeCTBIEHUA MO CPaBHEHUIO C TEM, Kak
3TO NPOUCXOAMNT B HACTOALLEE BPEMA.

Y10 KacaeTcA oXXungaemoro Bo3gencTBuA, npennara-
emoe OOHOBJIEHMNE MOJINTUKN B OTHOLLIEHUWN AaHHbIX
6yneT CTUMYNMPOBATh U YKPENATb MeXAYyHapOAHbIN
o6MeH HabnoAEHNAMN N3 BCEX YacTeEN 3€MHOr0 Lwapa.
YBenuyenne 4yucna HabnwogeHun, obmeH KOTopbiMMU
BefETCA Ha MeXAyHapoAHOM YypOBHe, ANA UCMONb-
30BaHUA B rnobanbHbIX U permoHaibHbIX MOAENAX
4YncneHHoro nNporHosuposaHua norogbl (YINIM) nomoxeT
3HAYUTENIbHO YYHLWNTb Ka4ecTBO 3TOW UHGOopMaLu-
OHHOM NpoAyKuumn. 3To ynydweHume 6yaeT owyuiatbea
noscioay Ha 3eMHOM Liape, Ho ocobeHHO OHO ByaeT
3aMeTHO B Tex obnacTax, rae HbiIHEeLWHU oxXBaT AaH-
HbIMW HabNOAEHNI HeAOCTaTO4YeH, YTO UMEEeT MECTO
BO MHOIMX pa3BuBaloLLmnxcA cTpaHax. B ceolo ouepenb
NMONNUTKKA B OTHOLLIEHUM AaHHbIX 6yaeT cnocobcTBOBaTb
npefocTtaBfeHnio 6ecnnaTHOro U HeEOrpaHMYeHHOro
JocTyna Kk ropasgo 6osnee LWIMPOKOMY CAEKTPY MNpo-
OYKUMW Ha OCHOBE JaHHbIX MOAENMPOBaHNA CUCTEMbI
3emna gnAa sBcex YneHoB, YTO MOMOXET UM YCOBEPLUEH-
CTBOBAaTb U pacLLUNpUTb CNEKTP BUAOB 06CNyXnBaHuUsA,
npenocTaBNAEMbIX 3aMHTEPECOBAHHbIM CTOPOHAM.

JocTyn K 4ONONAHUTENbHbIM OaHHbIM, BbIXOOALLUM
3a paMku TpaguuMOHHONM cdhepbl MeTeoponormye-
CknX HabnogeHun, 6ynet UMeTb KPUTUYECKUN BaXKHOE
3HayeHue ONA AanbHeWWero passuTUA U BBOAA B

2  TepmuH «b6a3oBble faHHble» 3aMeHAET TEPMUH «OCHOBHbIE
[aHHble», ncnosibdyembln B pesoniounun 40, U CXOAHbIM
06pa3omM TEPMUH «pekoMeHAyeMble faHHble» 3aMeHAEeT
TepMuH pe3ontounmn 40 «4ONONHUTENbHbIE OAHHbIEY.

OencTBne CUCTEM COMPAXEHHOro MoaennpoBaHus,
MCMoJib3yeMbIX B pamMKax KOMMJIEKCHOro nogxoaa
K cucteme 3emnAa. B 6nuxaniive gecAatuneTus atu
CUCTEMbI, OXBaTblBaloLMe BpeMeHHble MaclTabbl OT
KpPaTKOCPOYHOIro NPOrHO3MPOBaHUA NOroAbl A0 A0Jro-
CPOYHOro NpeackasaHua 1 NPOEKLUUN KNUMaTa, A0JIKHbI
6ynyT paboTaTb C KOMMNOHEHTAMU C UCNOJIb3OBAHNEM
BCE 6onee BbICOKOIo pa3peLlueHuna n BKtoYaTb B cebA
noapob6Hble XapakTepPUCTUKM MOBEPXHOCTU 3eMNu,
KOTOpble NO3BONAT 06ecneyYnTb YpoBeHb AeTanunsa-
LM NO KOHKPETHbIM MecTam, HEOOXOAUMbIA MOb-
3oBaTenAM. 3eMHanA cucTemMa, kak OHa onpegenaeTcsa
neatenbHocTbio BMO, BepoATHO, BKIOYUT B CBOIO
cthepy oxeaTa ewé 6onblle KOMMNOHEHTOB. B aTon
CBA3UN Mbl MOXEM YBUAETb MNOABMIEHNE CONPAXEHHbIX
BO1OreoXMMMYECKMX CUCTEM ANA NOAAEPXKKN NEPBUYHOMN
NpoayKTUBHOCTU, MPOrHO3MPOBAHMA LBETEHMA BOAbI,
nornoLleHna yrnepoaa, ynpasneHua pbioosIoBCTBOM U
T.A4. Hmxke nepeyncneHrbl npumepbl HeAaBHO BO3HUKLLNX
W BO3HUKaOLWMX obnacten NpMMeHeHUA, KOTopble
onupatoTcA Ha pasfinyHbie YPOBHU KOMMJIEKCHbIX
noaxonos k cucteme 3emna. ATo Te obnacTu, KoTopble
nony4aTt nonb3y oT EAUHON NONUTUKM B OTHOLUE-
HUWN OaHHbIX U OKaXyT nocneaytowee BAMAHNE Ha eé
JanbHenwee pa3BuUTUE NOCPEACTBOM NMpoBeneHMnnA
perynapHo nosTopAlLmnxca 0630poB..

Mopckon TpaHcnopT: coBpeMeHHanA cuctema 6esonac-
HOCTU MOpPCKOI HaBurauyuu. PasHble cTpaHbl paboTatoT
Hap Tem, 4ToObl MopennaBaTenu nony4danun 6onee
KayeCTBEHHYIO HaBUraLMOHHYIO UHdopmauuio. 3Tn
CTpaHbl MNOJIHbI PELLMMOCTU pa3paboTaTb 1 obecnevnTb
HaaéxHoe PYHKLMOHUPOBAHWE CUCTEMDI C UCTMONb30-
BaHMEM peLleHWN Ha OCHOBe AMHAaMU4ecKux mope-
Niei okeaHa onA NnpefocTaB/ieHUA 3anaHUPOBaHHbIX
3NEKTPOHHbIX HAaBUTALMOHHbIX U ruaporpadunyeckmx
pelleHnin ana mopennasaTesien U WTypMaHoB. Takne
COBMECTHbIE YCUNNA METEOPOJIOTNYECKNX, OKEaHOTpa-
buyeckmx n rugporpacdunyeckmx cnyxo6 pasHbix CTpaH
HanpasfieHbl Ha NpeaoCcTaBieHNe ornepaTUBHbIX peLle-
HWUI C NCNOJIb30BaHUEM BO3MOXHOCTEN GECLLOBHOIO
MopenMpoBaHuA. ATOT NoAXo4 NO3BONUT 06ecnevnTb
6e3onacHyto n aphekTnBHylo paboTy CEKTOPOB TOP-
roBOro CyfoxoncTBa U MOPCKUX NMEepPeBO30K MyTEM
copencTBnA NPUMEHEHUIOD 3KOCUCTEMHOro noaxona
K yrnpaBieHNIO AeATENIbHOCTbIO YEeN0BEKA..

be3onacHocTb 1 Ype3BblyaiiHble cuTyauuun. B obna-
CcTu KkBanudunkaummn agepHbix cobblTMn Heob6xoamMmo
YAYYLWNTb OOMEH AaHHbIMU B pPeXMMeE peanbHOro
BPEMEHMU, BbIYUC/IUTESIbHbIE MOLLHOCTWN, MallMHHOE
06y4YeHME U UCKYCCTBEHHbIN UHTENNEKT, CBA3aHHbIE C
aHcambeBbIM aHaNM30M METEOPOJIOrNYECKUX AaHHbIX,
a Takxe ApYrux TMNoB AaHHbIX. 3TO NOTpebyeT Aanb-
Helwero NOBbIWEHNA TOYHOCTU NPOrHO3MpPOBaHUA
norofbl U MogenNMpoBaHNAa aTMmochepHOro nepeHoca,
a TakXXe XapaKTePUCTUKN CBA3AHHbIX C 3TUM Heonpe-
nenéHHocten. Takxke Heobxoanuma OONONHUTENbHAA
paboTa no panbHenWwemMy pa3BUTUIO N MHTErpaumm
MoAennpoBaHua XuMum atmocdepbl B MogennpoBa-
Hne atmocdepHoro nepeHoca. Takaa mogepHusauma
MO3BONIUT YNy4YlWNUTb rnobanbHbiA NoTeHUMan anA
naeHTMdurKaummn AgepHbIX cOObITUIN, PEKOHCTPYKLMN
XapaKTepucTuk BbIGPOCOB N MPOrHO3HOro MoAenu-
poBaHuMA NocNeAcTBMN Pagnoorn4ecknx nnm gpyrunx
TEXHOreHHbIX BbIGPOCOB AnA 340POBbA.
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N3meHeHMe knumaTa: ucnosib3oBaHue Hayu4HbIX
MHHOBaUUN ANA pelueHMA npobnembl NocneacTeumn
3arpA3HeHUA Bo3ayxa  U3MeHeHUA Knumarta Anf 380-
poBbA. MiccnegoBaHuA nokasanu, YTo MHOrOYNCNEHHbIE
WMCTOYHUKM AaHHbIX MOTYT ObITb BK/1IOYEHbI B MOAENN
KayecTBa BO34yxa A4J1A NOBbILUEHWA NX AeTanmsaumnm u
TouyHocTu. BypHoe pa3suTre MeToa0B BBOAA U aHann3a
OaHHbIX MOXET pacLLUMPUTb ANana3oH BXOAHbIX AaHHbIX
mMonenu. B To xxe BpeMsa TexHonorna rnybokoro oby4ye-
HWA W gpyrve metogonorum obnagatoT NOTEHLMANOM
ONA yNydlWeHna NoHMMaHUA OCHOBOMONAaralLwmx
B3aMMOCBA3EeN 1M NOBbIWEHNA NPOrHOCTUYECKOW CMNo-
COBHOCTU Kak ANiA exXefHEBHOrO NPOrHO3npoBaHusa,
TakK 1 4NA JoNrocpoyHbIX npeackasaHuin. Pacwumnpernme
BO3MOXHOCTeN B ob6nactn mopgennposaHuna 6ynet
MCMonb30BaHO ANA YKPEenaeHua Hay4YHbiX 3HaAHUR,
Nexalnx B OCHOBE MPUHATUA perfnamMmeHTauMoOHHbIX
peLeHunit, n Ana oTcnexXmnsaHnA Nosb3bl ANA 300P0BbA
OT MPUMEHEHUNA PbIHOYHbIX MHCTPYMEHTOB, TakmnX Kak
ycTtaHoBneHue TaprdoB 3a Bbibpocbl yrnepoga. byayt
pa3paboTaHbl MHCTPYMEHTbI A9 OKa3aHWA NMOMOLLIN
MECTHbIM AOJIKHOCTHbIM JINLLAM CUCTEMbI 34PaBOOX-
paHeHnA B NPOrHO3UPOBAHMWN N peLleHnn Nnpobnem,
CBA3aHHbIX C OKpYy»>KatoLen cpenon.

Pa3Butne semenb 1 pecypcoB: noaaepKKa yCTON4nBoro
pa3BMTUA 3eMeNlb U PecypcoB C NOMOLLbIO FOTOBbIX
ANA aHanu3a faHHbIX. PbIHKM 3aBUCAT OT YCTOMYMBOTO
pa3BuTMA 3emenb U pecypcos. CyllecTByeT nocTo-
AHHaA Heo6XOAUMOCTb B MOHUTOPUHIE N OLEHKe
ONHaMNYECKUX N3MEHEHNI B MECTHOM, PErmoHasibHOM
n rnob6anbHOM HazeMHoM naHawadTe. IKOCUCTEMHbBIN
NOAXOA K YNpaBJIEHNIO OKPYXXaloLLen cpefon Hanpas-
JNleH Ha nopaep>kaHne cnocobHOCTM BCEN CUCTEMbI
Npou3BOAUTb 3KONOrmyeckne Toeapbl u ycnyru. OH
Ha4YMHaeTCA C MOHUTOPUHTA U yNpaBnieHua, Hanpumep,
BOAHbIMM pecypcamMu, KayecTBOM BO34yXa W BoAbl 1
reHeTU4YecKnMu pecypcamu, KOTopble NoAAEePXMBaIOT
rno6anbHy0 3KOHOMUKY, 6e30MacHOCTb, 340POBbE U
6narococtoAHme. YTo6bl MPUMEHUTL 3KOCUCTEMHbIN
noaxona AN yCrewHON OLEeHKN COCTOAHNA U TeH-
OeHuMn nameHeHuna nadgwadTa 3emnun, Tpebyerca
NpoYHaA OCHOBA B BUAE JAHHbIX U BbIYUCIUTENBHON
nHdpacTpykTypbl. [loABnAoLwmMeca BO3MOXHOCTY ByayT
cnocob6cTBOBaTb aHaNM3Yy KyMyJIATUBHbIX BO3AENCTBUMN,
YTO NO3BOJIUT NPEAOCTABUTb KOHKPETHbIE BUAbI 0OCY-
XMBaHMA, a TakxXe NHdopmaumio onA 3K0NOrM4eckoro
perynupoBaHua n pa3paboTky NOAUTUKMN.

CenbcKoe X03A1CTBO: CBOEBpeMeHHaa MHgopmMauma o
noroje v KJiumate A8 MOHUTOPUHra 3acyXxu v ynpas-
JNleHUA arpokimmaTuyeckumm puckamm. Hekotopsble
CTpaHbl BBENU B AencTtBme cnyxXbbl HabnogeHus
3a arpoMeTeopoJIOrM4eCcKMMM YCNOBUAMU B LLENAX
npeaynpexneHusa o6 onacHOCTM 3acyxu, KOTopble
MCNONb3YIOT pasfinyHble HabnwoaeHNAa 3a 3eMNén n
Opyrue naHHble 4nA npenocTaBieHNA CBOeBPEMEHHOM
MHbOpMaLUmM 1 KapT MO NOroAHbIM U KIIMMaTUYECKNM
napameTpam, KOTopble 0COBEHHO akTyasbHbl AN1A UX
HaLUMOHaNbHbIX CENbCKOXO3ANCTBEHHbIX CEKTOPOB.
PecypcHoe n akonormnyeckoe cefibCKkoe X03ANCTBO
TpebyloT pasfnyHbIX BUOOB METEOPOJIOrMYEeCcKOro 1
rMMOPOMETEOPOSIOrMYEeCKOro obcnyXXnBaHnA B 3aBu-
CUMOCTU OT KOHKPETHOMN KyNbTypbl, a3bl eé pocTa
WNn TMNa u Tekyllero coctoAHnA no4vsbl. O6paboTka
noyBbl, OopoLleHne, noces, cb6op ypoxkaa nnm addek-
TUBHOE NpMMeHeHUe ypobpeHUn n nectmungos ¢
YYETOM OrpaHu4yeHus, cBA3aHHOro ¢ Heobxogumo-
CTblO 3aLlLNTbI FPYHTOBbIX BOA, O4E€Hb CUNTbHO 3aBUCUT
oT noropbl. KapTbl BAXHOCTU NOYBbl — OAWUH U3

NPMMepPOB NPOAYKLMUM, CO3AAaHHON C UCMOJIb30BaAHUEM
reodn3nyeckmx gaHHbIX. Takaa NpoayKLmMA No3BONAeT
depmepam BuaeTb, rae ycnosua 6osee BnaxHbie
unn 6onee cyxue, 4em ob6bI4HO, 4TO obecneymBaeT
YCTOMYMBOCTb Nepes JILOM MeHAIoLLEerocA KnmMaTa.

3a0poBbe: HayKu, CBA3aHHble ¢ HabGnlaeHMAMN 3a
3emnéii, n Bnepsbie 1 NOBTOPHO BO3HUKaloLue uHdek-
LUOHHble 3a6oneBaHua. IHdekUMOHHble 3a6oneBaHuA
BO3HMKAOT BNEPBbIE N MOBTOPHO NOA BAMAHUEM TaKUX
KNto4eBbIX (akTOPOB, KaK OKpy>KatloLasa cpeaa, Knmmar,
nemorpadwua, coumanbHO-3KOHOMUYECKNE N3MEHEHNA U
M3MEHEHMA B NOBeAeHUN Yyenoseka. T 3aboneBaHuna
ABnATCcA Npobnemon onAa obuwecTBeHHOro 3apa-
BOOXpPaHEeHMA Ha MECTHOM U rnobanbHOM YPOBHAX.
Pacwunpaa obmeH HabGnlogeHNAMM 3@ OKpy>KatoLen
cpenon n NoHMmasn, Kak ykasaHHble ¢akTopbl BU-
AT Ha BO3HUKHOBEHME 3a60/1eBaHNM, OONKHOCTHbIE
nunua MoryT npefckasaTb, KOrga, kak u rae BO3HUKHYT
3aboneBaHunA, a Takxe onpeaesiuTb NoABepP>XXEeHHbIe
pucky un Hanbonee yA3BMMble FPYMMbl HAaceNeHUA.
OxxnpaeTca, YTO UBMEHEHME KNMMaTa ycyryouT pucku,
CBA3aHHblIEe C TPAHCMUCCUBHbIMU 3a60}'IeBaHI/IHMI/I
(TM3), cnocobcTBYA pacnpoCcTPaHEHUIO XXMBOTHbBIX-XO-
3AeB, 60Ie3HETBOPHbIX OPraHN3MOoB, MEPEHOCHMNKOB U
TM3, a Tak)Ke BbIX04y 3K30TUYECKMX NEPEHOCUMKOB 1
nepenaBaembix MU 3abonesanui (nuxopaaka JeHre,
BUpyc 3uKa, Bupyc YnKkyHryHba, Xentaa nuxopagka)
3a npegesnbl UX UcTopuyecknx apeanos. OxunpaeTca,
4YTO U3MEHEHMe KIMMaTa TakXe YCUJIUT NOBTOpHOe
BO3HUMKHOBeHMUe (T. e. Bcnblwkn) TM3, koTopble AnA
HEKOTOpPbIX CTPaH U CYOKOHTUHEHTaNbHbIX PaioOHOB
y>Xe ABNAOTCA aHAeMUYEecKUMn 3aboneBaHNAMN.

MocToAHHOE coBeplUeHCTBOBaHUE 0BCNYyXUBaAHUA B
o651acTU MOHUTOPUHIA U NPOFrHO3MPOBaHUA NoroAbl,
KIMMaTa 1 COOTBETCTBYIOLLNX KOMMNOHEHTOB CUCTEMDbI
3emnAa, KoTopoe Habnoganocb B MUpe B Te4yeHue
nocnegHux 70 neT, cBA3aHO C COBEPLUEHCTBOBAHUEM
HayKu, TEXHONIOTUA U OOMEHOM B pexume peasb-
HOro BpemeHun 6onee pasHoo6pasHbIMU UCTOYHUKAMU
HabntoaeHun. Mbl XXKnBéM Bo BpemeHa Bcé 6oree coBep-
LLIEHHbIX TEXHOJIOMMIA, U TEMIMbl UHHOBALMIN YCKOPAIOTCA.
Mbl 3aBaneHbl AaHHbIMU HabnwoeHun 3a 3eMnén.
CoumanbHble ceTy ob6ecneymnBatoT 4OCTYMN K KOHTEKCT-
HOW UHGopMaunm un 6ecnpeueneHTHbIM MEXaHM3MaM
eé pacnpocTpaHeHuAa. BoicokonpounssoauTenbHble
BblYMCNMTENbHbIE NNaT(OPMbl NO3BONAIOT HAM peLlaTb
paHee Hepa3pelinmbie Npobaemsl.

To, 4To 06beaMHEHNE AaHHbIX O MOroAe, BOAHbIX
pecypcax n knumaTte, TEXHONOrnm 60NblWNX AaHHbIX
N BU3HEC-NMPUIIOXKEHNI CTAaHET JOMUHUPYIOLWEN TEH-
OeHUnen — 3To N1Lb BONPOC BPEMEHU. 3TO UBMEHUT
OTHOLUEHME Noaen n 6usHeca K AaHHbIM O NoroAe u
BOAHbIX pecypcax U no3BonnT Ha cebe ucnbiTaTb UX
MHOIOKPaTHO YCUIMBAIOLLEECA BINAHNE Ha yNyyLLEHNE
>KU3HU U NPUHATME BU3HEC-PELLIEHMI C Y4ETOM NOroapl.
Takoe pa3BuTUEe CUTyaLUn, BEPOATHO, 3aCTaBUT MHO-
rux YneHos BMO nepecmoTpeTb CBOIO MONUTUKY B
OTHOLWEHUN AaHHbIX WU cTpaTernn napTHEPCTBA Ha
HaUWOHaNbHOM YPOBHE, YTO OKaxeT rnybokoe BAU-
AHWe Ha rnobasbHy0 METeOPOJSIOrMYecKyto oTpachb.
Hosasa eguHaa nonutmnka BMO B oTHOLWEHUN AaHHbIX
npun3saHa nomoyb YneHam BMO apantupoBatbea K
3TUM U3MEHEHUAM 1 NpoJoXKaTb U B ByayLuem npego-
CTaBNIATb CBOMM KJIMEHTaM MakcmanbHo achdeKTUBHOE
obcny)XXnuBaHue BO Bcex gucuunamMHax n obnacrax
neAatenbHocTn BMO.
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UnHnumatmea BMO B oTHOLLEHMM
OAHHbIX U 6bonee LWMpoKasi NOBECTKa
aHsa [OOH] B obnact gaHHbIX

Muwwenb XKan (Kanaga), npesuaeHt Kommccmn BMO no HabntogeHusim, MHpacTpykType M MHpOopMaLmOoHHbIM
cUcTeMaM M NOYETHBIN COTPYOHUK MeTeoponoruueckoi cny>x6bl Kanaabl MuHucTepcTBa okpys>katoLen
cpenbl M usMeHeHus knumata Kanapgbl; Ceto Bappenn, npeacepaTtens uccnenoBaTenbCckon rpynnbl
no sonpocam 1 nonutuke B obnactn gaHHbix Komuccnn BMO no HabnoaeHusM, uHppacTpykType m
MHOPMaLMOHHBIM crcTeMaM; IHToHM Pu, aupektop JenaptameHTta uHpactpykTyp, Cekpetapmuat BMO

C momeHTa cBoero co3gaHua BMO asnaetca nupae-
pomM B okasaHuu coaenctemA rnobdanbHOMYy O0O6MeHY
M UCMNOJNIb30BaHUO AaHHbIX. O6MeH JaHHbIMU NEXUT
B ocHoBe KoHBeHunn BMO, onpenenasa oCHOBHYIO
MUccuio 1 uenb opraHusaumn. Ceob6ogHbIN U OTKpPbI-
Tbln OOMEH MeTeoposiIorM4eckumm HabngeHMaAMu
Havanca B 1873 rony ¢ co3gaHua MexagyHapoaHon
MeTeopONIOrM4YeckKon opraHn3aummn, NpealecTBeH-
Huubl BMO (cm. ctaTtbio 1). OgHako B cerogHALIHEM
6bICTpO MeHAwemMca mupe BMO puckyeT yTpaTuTb
CBOE NpenmyLiecTBo B o6nactu obmMeHa gaHHbIMU, U
Heo6X0ANUMO CPOYHO M3MEHUTb Noaxon, YTobObl He
OONyCTUTb OTCTaBaHUA cBOUX YneHoB.

B nocnepgHue pgecATnnetTna Bo BCEM MUpPE OCO3HanNu
LIeHHOCTb AJaHHbIX, YTO BbI3BaNO BCMJIECK 3HTY3Ma3ma
BO BCEX CEKTopax B OTHOlleHUu cbopa, aHanusa u,
3a4acTylo, MOHeTU3auum naHHbIX. Tem BpemeHem BMO
npoposxaet pabotaTtb co cBOMMU YneHamu ¢ Lenblo
obecne4vyeHmnsa n ysennveHnsa o6 bEma aaHHbIX, JOCTYI-
HbIX ONA MeXAyHapoaHoro coobuiecTsa, HO, Hago
CKa3aTb, He TaKUMW TEMIMAaMU, Kak BECb OCTasIbHOW MUP.

Cpean YneHoB TakXe BO3HUKaNM BOMPOCHI, Kacato-
wmeca gaHHbix. Hekotopble HMI'C, ncnbiTbiBatlowme
(durHaHcoBble TPYAHOCTM UMK NPU3HaLOLLNE, YTO METEO-
ponorn4yeckue N KnuMmaTuyeckme gaHHble UMEIOT LIEHY,
NPUCOEANHUNNCH K ABUXEHNIO 32 MOHETM3aLMIO AAHHbIX
M BbIXOOHbIX pe3ynbTaToB Mogenen, npennarasa Ha
npoaaxy NpouM3BOAHYO MPOAYKLUIO, @ B HEKOTOPbIX
cly4yaax — U camu aaHHble HabnogeHuin. 3To MoXeT
CcTaTb UCTOMHUKOM HanpaXEeéHHoCTU mexay YneHamu
OpraHnsaummn, NOCTPOEHHOW Ha OCHOBE MpUHLMNA
cBOOOAHOro 1 HeorpaHn4YyeHHoOro o6mMeHa gaHHbIMM.
ABTOpPbI YTBEPXXAAIOT, YTO peasibHanA LLEHHOCTb AaHHbIX,
KOTOpbIMU pacnonaratoT YneHbl, — 3TO LEHHOCTb Ha
aTarne KoHe4YyHoro notpebneHuns, kKoTopaAa co3aaéTcA
6naropapAa npegocTaBfieHUIO NMPOAYKLMM aHanusa
M NpPOrHo3sa, a Takxke o06Cny>XnBaHuUA ¢ Y4ETOM BO3-
DEencTBUiA AnA COLENCTBUA NuLam, NPUHUMAIOLWLUM
peweHuna. ObecneyeHne gOCTYMHOCTU AaHHbIX, C TOYKU
3peHnA NpPaBUTENbCTBA, YBENIMYMBAET OOLLLECTBEHHYIO
N 9KOHOMWYECKYIO LLIEHHOCTb, CO3/jaBaeMylo Ha aTane
KOHEeYHoro notpebneHuna. Xopowwmnm npuMepom ABnA-
eTcA oTkpbITUe NpaBuTenbcTBoM CLLIA apxuBa Landsat,

koTopbii B 2011 rogy NpUMHEC TONIbKO aMepUKaHCKUM
nonb3oBaTenAM 3KOHOMUWYECKYIO BbIrogy B pa3mMmepe
1,7 mnpa ponnapos CLUA™.

CerogHA cocpefoToYeHMe BHMMaHUA BO BCEM MUpe
Ha NocTaBLMKaxX AaHHbIX NpenocTaBAAeT pAg BO3-
MoxkHocTen gna BMO un eé YneHos. [locTyn K AaHHbIM
6b1n OTKPbIT 611arogapa ObICTPOMY TEXHONTOTMYECKOMY
pa3BuUTUIO, a Takxe OblIM NpU3HaHbl 0OLLECTBEHHbIE
N 3KOHOMMYEeckme BbIrogbl OT OTKPbITOro obmeHa
DaHHbIMU. B paHHOM cTaTbe yka3aHHble N3MEHEeHUA
paccmaTpuBaloTCA ¢ TOYKU 3peHuA oTHowweHun BMO
C rno6anbHbIMM TEXHONIOFMYECKMMU KOMAAHUAMWU U
noTeHumManbHbIX nocneacTeun ana YneHos BMO. B Heln
Takxe paccMmaTpuBaeTca HoBaA EanHaa nonntmuka BMO B
OTHOLLIEHMN AaHHbIX B KOHTEKCTe rnobanbHOM NOBECTKM
OHA B obnacTtu gaHHbIX U cTpatermm 'eHepanbHOro
cekpetapa OOH B o6nactu gaHHbIX.

Monutuka BMO B obnacTtu AaHHbIX
u ctpaterusi l[eHepanbHoro cekpeTaps
OOH B obnacTi gaHHbIX

Kak cneunanusmpoaHHoe yypexpaeHune, BMO asna-
eTcA YacTbto cuctembl OpranHmsaumm O6beaANHEHHbIX
Hauuin (OOH), koTopasa TakXe 3aHMMaeTCcA BOMPO-
camu rnob6anbHON MOBECTKM AHA B 061acTU AaHHbIX.
leHepanbHbin cekpeTapb OOH urpaeT Begywyto
poNib Ha caMOM BbICOKOM YPOBHE B onpeneneHumn
cTpaTermyeckux pamok ana 6onee ahdheKTUBHOIO
MCMNOoNb30BaHUA AaHHbIX, cneayAa Noaxonam, KoTopble
MOJIHOCTbIO OCHOBaHbI Ha LeHHocTax OOH, Taknx kak
npa.a 4enoseka. CtpaTerna leHepanbHOro cekpeTapA
OOH B o6nactun gaHHbIX Ha 2020-2022 roabl? — 3TO
«CcTpatervna AevcTBui ¢ JaHHbIMU, B KOTOPOUW MOryT
y4yacTBoBaTb Bce u nosciogy B cembe OOH, — gna
MOHUMAaHWA, oTAaYn M JOOPOCOBECTHOCTU». ITO
nosectka gHA OOH no npeo6pa3oBaHuUio Ha OCHOBE

1 Zhe Zhu et al., Benefits of the free and open Landsat data
policy, Remote Sensing of Environment, Volume 224, 2019,
Pages 382-385, ISSN 0034-4257, https://doi.org/10.1016/j.
rse.2019.02.016.

2 UN Secretary—-General's Data Strategy 2020-22.


https://public.wmo.int/en/resources/bulletin/wmo-data-exchange-–-background-history-and-impact
https://www.un.org/en/content/datastrategy/images/pdf/UN_SG_Data-Strategy.pdf

16

Tom 70 (2) — 2021 .

OaHHbIX, HanpaBneHHanA Ha co3faHNe BO3MOXHOCTeN
B 0611acTu AaHHbIX, UM POBbIX TEXHONOINN U UHHO-
Bauun, kotopbie Heob6xoanmbl OOH pna gocTuXKeHUA
ycnexa B XXI| Beke. [laHHble akTyanbHbl AnA Bcex
acnekToB paboTbl, NPOBOAMMON B pamMKax CUCTEMDbI
OOH. MoTeHuman gaHHbIX, UCMONb3YEMbIN CO BCEN
OTBETCTBEHHOCTbIO, UMEET peLualoLLlee 3Ha4YeHne ansa
rno6anbHbIX NMOBECTOK AHA, peann3aumm KOTopbIxX
conencTByloT aaHHble. Ctpaterna OOH B o6nactu
JaHHbIX HanpaBJsieHa Ha ONTUManbHOE UCMNOJIb30BaHNE
BNUAHNA, onbiTa u ceAsen cembn OOH gna cospaHuA
YHUKaNbHbIX BO3MOXHOCTEN C LENblo COaencTBmA
rnob6anbHbIM «AENCTBUAM C AlaHHbIMU» C MOHUMAHUEM,
oTpayen n pobpocoBECTHOCTLIO.

HauunHana ¢ koHUeNUMn opraHusaummn, onupatoLLenca B
CBOEW AeATeNbHOCTM Ha IaHHble, CTpaTerma cTpouTca
Ha OCHOBE TPEX rMaBHbIX 3/IEMEHTOB:

1. Paspabotka cTpaTternyecknx ocHoB — CospaBan
akocuctemy pgaHHbix OOH B macwTtabe Bcen
OpraHusaumm, KoTopaa MakCMMasbHO NOBbILLAET
LeHHocTb AaHHbiX, OOH cTpemuTca B nonHomn mepe
packpbITb X noTeHuman. OHa cTpeMuTCcA NPUHN-
maTb 6onee ahpekTMBHbIE peLlleHna N okasbiBaTb
6onee MOLWHYO NOAAEPXKY NOAAM U NiaHeTe B
MOMEHTbI, KOTOPbIE UMEIOT HanboJibLuee 3Ha4YeHNE.

2. Co3gaHue CTOUMOCTH C MOMOLLbIO AaHHbIX Y KOH-
LeHTpauua BHUMaHUA Ha npuoputetax — IAToT
KOMIMOHEHT OCHOBAH Ha o6ecrneyYeHn BapnuaHToB
MCMNONb30BaHWA, AEMOHCTPUPYIOLLNX MONyYeHne
[06aB/IeHHOW CTOMMOCTU 418 3aMHTEePECOBaHHbIX
CTOPOH B cooTBeTcTBUM ¢ npuoputetamu OOH,
KOTopble BKNo4valoT Llenu yctonumeoro passutuns
(LLYP), peictBuA no 60pbbe ¢ U3BMEHEHMEM KNU-
MaTa U reHgepHoe paBeHCTBO — BCE 3TO MmeeT
oTHoleHune kK BMO.

Pa3pa6oTka CTpaTernyeckux ocCHos

BupleHVe, KOHEUHbIE Pe3yNbTaTb! Y MPUHLMAMbI

ANA OPraHn3aumm, onupaloLenca B CBOeN JeATeNbHOCTU
Ha faHHble, 6a3upyloTca Ha LeHHocTax OOH

v npaBax Yenosexa

Co3/jaHme LIeHHOCTY U KOHLIEHTpaLma
BHUMaHWA Ha npriopuTeTax
Mcnonb3oBaHme NOBCEMECTHO HOBbIX
BO3MOXHOCTEI ANA CMCTEMATUYECKOro
obecneyeHA BapUaHTOB CMONb30BaHUA

3. CogevictBue Mcrosib30BaHUIO CrnocobCTBYOLNX
¢hakTopoB, pazBUTUE BO3MOXHOCTEV N UTepaTuB-
HbIX MpoLeccoB — ITO NpepnonaraeT NnpuMeHeHue
nogxoaa «oby4vyeHue Ha NpakTUke» OnfA coaencTeuna
MCMOJIb30BaHUIO aKTUBHbIX CNOCOOCTBYIOWMX hak-
TOPOB (Noaun 1 KynbTypa, yrnpasieHue gaHHbIMK U
HaA30p 3a OCYLLECTBJIEHNEM CTpaTernu, napTHEpP-
CTBa, TeXHoJlorn4yeckan cpena) u co3gaHunA HOBbIX
BO3MOXHOCTEWN MTepaTUBHbBIM 1 TMOKUM crnocobom.
Ocob6oe BHMMaHWe ByaeT yaeneHo aHanuTuke (4To
NPon3oLLSIo, MoYEeMy 3TO NPOU3OLLNO, YTO MOXET
Npoun3oNTY AanblUe 1 Kak pearnposaTtb) 1 ynpase-
HUIO AaHHbIMU (YTOGbI KaXkabl MOT 06HaPYXUTb,
NoJIy4nTb AOCTYM, UHTErpPUpPoOBaTb U NoaenunTbcA
JaHHbIMU, HEOB6XOANMbIMU 1A BbINONHEHWA HALLNX
ob6A3aHHOCTEN nepen opraHnsauunen, noabMu n
naaHeTon).

CtpaTterna npusHaéT HeobXxoAMMOCTb HanaxxmsaHuA
NapTHEPCKMX OTHOLUEHWNI, KOTOpPbIE MO3BOJIAT Nyylle
B3aMmMoencTBoBaTb ¢ rnobanbHbIMU 3KOCUCTEMAMM
OaHHbIx. OTMe4vaeTcA TecHaA B3anMocBA3b ¢ [NonuTtukon
BMO B oTHOWeEHNM OaHHbIX, NpeaycMaTpuBas CBO-
604HbIN N OTKPbITbIN 0OMEH AaHHbIMW.

B ctpaternn OOH B o6nactu gaHHbIX Npu3HaéTcA,
4YTO OpraHmM3aumnA HaxoguTCA B HavaJsie JOAroro nyTu,
4YTO NoTpebyeTcA HEKOTOPOE BpeMA, Npexae Yem eé
BO3MOXXHOCTHU, CBA3aHHbIE C AaHHbIMU, 6yayT peanbHO
npeobpasoBaHbl Bo Bcen cucteme OOH. BMO, yxe
co3JaBLUan OCHOBY AJiA OTKPbITOro o6MeHa faHHbIMY,
HaxXoAWUTCA Ha TOM Xe NyTK, HO Ha Apyrom atane. Tem
He MeHee OHa CTaJIkKMBaeTCA C PAAOM TEX Xe CaMbIX
npo6nem. B cnyyae ¢ BMO pacwupeHne cotpygHu-
YyecTBa M NapTHEPCTBa B 06n1acTn AaHHbIX OTKpbIBaeT
Bo3MOXHocTu ana OpraHunsaunm n eé YneHos urpatb
6onee 3HaUYMTENIbHYIO POJib B PeELIEHUN rnobanbHbIX

CopelicTame NCMONb30BaHNIO CIOCOOCTBYIOLINX
haKkToOpOB, pa3BUTME BO3MOXKHOCTEN,
nTepaTUBHbIE NMPOLIECCHI

TIOAV 1 KyNbTYPa, yNPaBNeHHe AaHHbIMM, NapTHEPCTBA

11 TeXHONOT A AR OBECTIeUeHIA AAHHbIX GONIee BLICOKOFO
KauecTsa v ocylllecTaneHie 6ofiee 3bEKTUBHOI aHANUTUKY

BO3MOXHOCTU
KOHEYHbIE PR
PE3YJIbTATbI ynpasneHme fanHbImi
BAPUAHTbI
BUJIEHVE VICNONb30BAHNA Al [IOPOXHAS KAPTA
Lenw, ans KoTopeix ucnonb3ylotc ((gisen
CMOCOBCTBYIOLLNE
OAKTOPbI
MPUHLMMbI f———

BAPWAHTbI ICMIONb30BAHA

NaptHépcTea
Ynpasnerie AaHHbIMM
KoHTponb 3a ocyuecTs;

nennem Crpaterin
TexHonorus

BO3MOXHOCTA v CMIOCOBCTBYIOLLVE
DAKTOPbI
CnocoGcTayiowyme GaKTopH, 4To6b!
ruKkue ocHoBaHNS
V1 BOIMOKHOCTH, 4To6bi 0becneunTs
LeHHOCTb:
 OUEHVTS BvecTe € nonb3oBaTenAMM
v 3KcnepTami
* YcTaHoBuTs Ha ocHose
BapUAHTOB MCMIONb30BAHIA
© YCKOPHTS 3aBeplIeHKe 1 COCOGCTBOBATD
npuMeHeHHio B0 Bceit OpraHmsaumn
© OBecrieunTs o6paTHylo Canb.
AN HENPEPBIEHOTO COBEPILEHCTBOBAHNS

[NIOPOXHASA KAPTA

LI, A7 KOTOPbIX UCTIONb3YIOTCH AaHHbIE:
I CTOpOHbI

HaGop peKomeHAaLii 1 pyKoBoaALLYX
YKa3aHuit 418 OCYILECTBRRHYA ALACTBNIA
v NOCeAYIOILMe Waru:
 KparkocpouHas, cpeaHecpouan

* Ol 3anHT
W KueHToB

© OLIRHUTB, UCNONb3YA UETKUE PaMKU

© YCTaHOBMTb NPUOPUTETHI Ha OCHOBE: " IONroCPOYHan NepcneKkTusa

YUCTON CTONMOCTN ® BbiCOKa, CPeAHAA M HI3KasA 3HAUMMOCTb

. i nevicTBMiA
€ IAHHBIMIY, BKATIOUAIOLLUX NPOTPaMMBI,
NPOEKTbI, NPOAYKLMIO

PucyHok 1. Mogenb Ctpaterun leHepanbHoro cekpetapa OOH B o6nactu gaHHbix (McToqHuk: https://www.un.org/
en/desa/products/publications)
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npo6sieM 1 NpenocTaBnATbL 6osiee kKayecTBEHHOE 06CIY-
XXUWBaHME C Y4ETOM BO3AENCTBUN B CBOUX CTPaHax.

Crpaternqeckuvi nnaH BMO Ha 2020-2023 rofbi opneH-
TUPOBAH Ha KOMMEKCHbIV 1 BCEOObEMMIOLMNIA NOAX0S,
K 3eMHbIM cMCTEeMaM, CepALEBUHON KOTOPOTro ABNAIOTCA
JaHHble. 3Ta OCHOBHaA Lefb NoAAepPXNBaeTcA C MoMOo-
LWblO NepenoBbIX U Pa3BUBAIOLLMXCA BO3MOXHOCTEN
WUHTerpupoBaHHOW rnobanbHON cucTeMbl Habto-
aeHnn BMO (UIFCHB), UHdopmaunoHHON cuctembl
BMO (UCB) 2.0 n 6ecwoBHoi MnobanbHOM cucTeMbl
06paboTKkM gaHHbIX U NporHo3mposaHua (FCOAM).
BMO Takxxe ocosHana Heo6XxoaMMOCTb pacLIMpeHmn
BO3MOXHOCTEN ANA COTPYOAHMYECTBA U NapTHEPCTBA.

B pamkax cuctembl OOH BMO nopgaepxuBaeT NpoYHble
OTHOLLEHMA COTPYyAHNYECTBA CO MHOTUMW OpraHusa-
LMAMU, creunann3npoBaHHbIMU YYPEXOEHUAMMU U
nporpammamu. MexnpaBuTenbcTBeHHan okeaHorpadu-
yeckana komumcena (MOK) OHECKO aBnAaeTcA knto4eBbIiM
COpPaTHUKOM M NapTHEPOM, KOTOPbIN MPOBOAUT CBOIO
COOCTBEHHYIO MOINTUKY B OTHOLLUEHNWN AaHHbIX B COOT-
BeTcTBUU ¢ nonutukon BMO. BMO Takxe HanaxusaeT
TEecHoe COTPYAHMYEecTBO B 061acTu uccnegoBaHuim m
ob6cny>xueaHna co BcemupHom opraHmnsaumen 3gpaBo-
oxpaHeHua (BO3), umea noTeHUuanbHble BO3MOXHOCTU
B pamkax EgmuHon nonutuku BMO B oTHOWEHMN faH-
HbIX 4N1A AafibHeNLWero pa3BuTnA obmMeHa AaHHbIMU
MexXay ABYMA OpraHu3aunaMmn no Mepe BblABJIEHUA U
NPUOPUTM3aLMn HOBbIX TPEOGOBAHUIN K 0BCY>XXMBAHUIO.

BMO pa6oTaeT co cBOMMUM napTHEpPaMu C LENblO
06beANHEHNA METEeOoPOSIOrM4YecknX, KNMMaTonoru-
YEeCcKUX, r’MAPOSIOrMYECKUX U 3KOIOTUYECKUX AaHHbIX
¢ nemorpaduyeckumn, MegULUHCKMMN U OPYTMMN
OaHHbIMKM yupexxaeHun-naptHEpos OOH. 3T1o no3sonut
YAyYlWWUTh peKoMeHAauum ana aul, NpuHUMaloLwmx
peLLeHUNA, U PpacCMOTPETb CTpaTeErnvyeckne NpUopuUTETbI
6onee LWWMPOKON NOBECTKN OHA B OTHOLWIEHUN AaHHbIX
B pamkax OOH.

LLlar k pacwimpeHuto, nepecMoTpy U NOATBEPXAEHMUIO
CBOEWN NOJINTUKN B OTHOLLEHWUM JaHHbIX MOCPEACTBOM
pa3paboTkm EQMHOM NONNTUKY B OTHOLLEHUN AaHHbIX
MOTMBMPOBaH TeM, 4To Heobxoaumo BMO ana pewe-
HUA rnobanbHbIX 3a4ay N COAeNCTBMUA BbINOHEHUIO
YneHamu cBOUX MaHOaToOB. DTU LENn cornacyloTcsa ¢
ambuumosHbiMu yctpemneHnammu Ctpaterumn 'C OOH
B o6nacTu faHHbIX.

EovHaa nonutuka B OTHOLLIEHUWN LaHHbIX OTpaXaeT
TO, YTO MeXAyHapoAHbin 0OMeH faHHbIMWU B pamMKax
BMO un ¢ eé BHeWWHUMN NapTHEpPaMn noanep>XXnsaet
pa3nuyHble rnobanbHble NOBECTKM AHA. [laHHbie u
obcny>xueaHue B o6nactu noroApbl, KNMmaTa, BOAHbIX
PECYPCOB 1 COOTBETCTBYOLLMX KOMMOHEHTOB OKPY>Kato-
Len cpeaibl UMEIOT BaXKHOE 3HAYeHMe A peannsauum
LLYP, Mapwuxckoro cornaweHua B pamkax PamoyHon
koHBeHUMn OOH 06 nameHeHnn knumata (PKUK OOH)
n CeHpanckon geknapauum n PamoyHon nporpammel
no cHmXeHuto pucka 6eacteui Ha 2015-2030 roabl.

Monutnka BMO B oTHOLLEHMM OaHHbIX
u rnobanbHasi noBecTka AHsl
B 06nacTu AaHHbIX

YacTo roBopAT, UTO Mbl XXVUBEM B MUPE, OBUKUMOM
DaHHbIMU. ANrOPUTMbI, CO3aHHble HA OCHOBE [aHHbIX,
obecneynBaloT BBOA MHGpoOpMaLMn anAa HOBOCTHbIX
LmKIoB, noabop hnnbMoB A4nA NPOCMOTpPa, KypupoBaHue
couuasibHbIX CETEN 1 BbIOOP peksiambl, KOTOPYIO Mbl
Buanm. Xota BMO u ABnaeTca uctopuyeckn nuaepom
B 06nacTn cBO60AHOIO M OTKPbLITOro o6mMeHa AaHHbIMK,
cnpaBensiMBo OTMETUTb, YTO rnobanbHas ANCKyccua no
DaHHbIM ObICTPO NpoABUraeTcA Brepén, CoOaencTeyn B
pamMkax aToro npoABMXKeHNA CO30aHNI0 HOBbIX TEXHO-
JNIOruin, TEPMUHONOIMN U UHCTPYMEHTOB U MO3BONAA
noroHATb n 06roHATe BMO. Xota BMO n npogonxaet
paboTaTb co cBoMM YneHamun Hap obecrneyvyeHnem
BO3MOXHOCTEN ANA yBennyeHnAa obbEMa faHHbIX,
OOCTYMHbIX MeXAyHapoAHOMY cOOBLLLECTBY, OHa B 3TOM
obnactu 6onblle He Brepeau OCcTanbHOro MUpa u He
NpoaBuUraeTcA TEMU XKe TEMMNaMu, YTO U OCTaslbHOM MUP.

C opyrow ctopoHbl, MexaHuam BMO ponxeH 6bITb CTa-
6UNbHbIM N HaZEXHbIM N0 TPEM NpuymHam. Bo-nepsblx,
Heo6X0AMMO BHUMATENIbHO KOHTPONMPOBATb U OTCIe-
XWBaTb NOCNeAcTBUA N0ObIX UBMEHEHWUI B TEXHOJIOTUK
W npakTuke HabnoaeHUn ona MOHUTOPWUHIa JONTocpPoY-
HbIX TEHAEHUMN, Kacalowmxeca knumaTa. B aTon ceasn
HabnopaeTcA TeHAEHUMA K KOHcepBaTU3My, KoTopas
NoBMANA Ha MHOTMe acnekTbl MoNy4YeHUs, ynpasieHua
1 o6meHa AaHHbIMU. Bo-BTOpbIX, TEXHUYECKME NpaBuna
n pesontoumn BMO npuHumaloTcA 1 BbIMOMHAIOTCA Ha
ocHoBe KoHceHcyca, M BMO moxeT 6bITb B onpenenéHHom
cTerneHu orpaHnyeHa BO3MOXXHOCTAMM N CMTIOCOBHOCTbIO
cBOoMX YneHoB ocyLLecTBNATbL U3MEHeHMA. B-TpeTbux,
OnA NPUHATUA ObICTPbIX N 3 DEKTUBHBIX peLleHni
MO CNaceHuto XXM3HW, TaKUX Kak peLleHna rno BbIMycKy
aapecHbIX NpeaynpexxaeHnin aAnsa noaroToBkKM COOBLLIECTB,
KOrga UM yrpoXaloT ABJIEHWA CYypOBOM NOrofbl, KpanHe
Ba>XHO UMETb LOCTOBEPHbIE AaHHblEe AJA NOLAAEPXKKU
Mogenen 1 npenocTaBsieHnA o6cny>XnBaHua.

Mo6anbHbiM naHawadpT AAHHbIX
U TEXHONOrMYeckMe rmraHTbl

Monutuka B OTHOLLUEHUN AAHHbIX U1 0OMEH AaHHbIMU
mMexay YneHamu ocyLLecTBAAETCA C MOMOLLIbIO TEXHOJO-
rMin, a pocT 06 bEMa faHHbIX, UICNOJIb3YEMbIX Kak TOBap,
obecneynn BO3MOXHOCTU Ha OCHOBE COrNacoBaHHbIX
YCUNUM ONA KoNloccanbHbIX JOCTUXEHU — OT obnau-
HbIX BbIYMCNEHUA OO0 UCKYCCTBEHHOrO WUHTeneKTa.
Cuctembl 06paboTKM faHHbIX 06LWEeA0CTYMNHbI 4O Takon
CTEMNEHU, YTO UMW MOXKET NOJIb30BaTbCA NPaKTUYECKMN
no6ou yenosek, nmeloLwmn nogkioyeHne K IHTepHeTy.
ITn TexHoNornyeckme MHHOBaL MM B KaKON-TO CTEMEHMU
npuBenu K Aectabunmsaumm TpagnuLMOHHbIX PbIHKOB,
NOABJIEHUIO HOBbIX KOMMEPYECKNX BO3MOXHOCTEN U
MHOXEeCTBa HOBbIX NPeanpuATUi, Kak 6oNbLlUNX, Tak N
Masbix. Cpeguy HUX eCTb ABHbIE NIMAEPbI PbIHKA, KOTOpble
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Tabnunya 1. Jonn Ha MMPOBOM PbIHKE KOMMaHWM, NPEeAoOCTaBAAOLMX 0OLLEeAOCTYMHbIV 06/1a4HbIN CEPBUC
«MHGpacTpykTypa kak ycnyra», 2019-2020 rr. (maH gon. CLLA)

Komnamus 2020 . 2020 . 2019 r. 2020 r. 2019-2020 rr.

lMoctynneHna Hona Ha pbiHke, % lMoctynnenna | [Hona Ha pbiHke, % PocTt, %
Amazon 26 201 40,8 20 365 44,6 28,7
Microsoft 12 658 19,7 7 950 174 59,2
Alibaba 6 117 9,5 4004 8,8 52,8
Google 3932 6,1 2 367 5,2 66,1
Huawei 2 672 4,2 882 1,9 202,8
Mpoune 12 706 19,8 10 115 22,1 25,6
Bcero 64 286 100,0 45 684 100,0 40,7

(UcToyuHuk: Gartner (nioHb 2021 r.)

OOMMHMPYIOT B OoTpacnu n obecnevymsaioT 60nbLIYIO
YyacTb cerMmeHTa «MHMbpPaACTPyKTypa Kak ycayran».

Amazon aBnAeTcA NnAepom pbiHka 06/1a4HbIX peLLeHUN,
3a Hewn cnegyeT Microsoft, 3atem — Alibaba n Google
(Alphabet) (tabnuua 1). Apple n Facebook gomuuu-
pPYIOT B CBOUX CEFMEHTAX, HO B HacToALLEee BPEMA HE
ABNAIOTCA 3HAYUMbIMM UTPOKAMUN Ha PbiHKE 061ayYHbIX
BblYUCNTENDbHbIX yenyr. IBM Takxe 3aHMMaeT cuib-
Hble MO3ULNM Ha pbiHKE, HO 6OJblUe KaK MOCTaBLLMK
annapaTHoro obecneyvyeHuAa U CeEPBUCOB, TakKUX Kak
cepsucebl, npegoctasnaemble Weather Company, koTto-
pan ABnAeTcA fovepHen komnaHuen IBM.

CoumanbHble ceTu U Nonckosble cuctembl MHTEpHETa
UrpatoT BaXkHyI0 pPOJib B MPeAOCTaBNEeHUM N pacnpocTpa-
HeHun nHdopmauum o noroge. CornacHo nocnegHUM
haHHbiM, B nione 2021 roga B MMpe HacuYMTbiBanochb
4,48 mnpa nonb3oBaTeNlen coumanbHbIX CETEN, YTO
cocTaBnaeT okono 57 % Bcero HaceneHuAa. Moytu
93 % Bcero Beb-Tpaduka NPoXoanT Yepes3 NOUCKOBbIE
cucTembl, a 6onee YeTbIpEX U3 NATU NoSib30BaTenen
NHTepHeTa nonyyatoT HOBOCTM Yepes coLMaibHble CETU.

dT1a TeHpeHuUMA Tonbko ycunueaetca. B 2020 rony
Facebook ctan perynapHbIM NCTOYHUKOM HOBOCTEMN
npuMepHOo AfA TpeTn amepukaHues. CornacHo ogHoOMY
nccnenoBaHuio, NoYTu 65% NOUCKOBbIX 3aMpoCcoB B
Google 3akaH4mBatoTcA 63 Nepexona Ha Apyrov cant —
no cpaBHeHuio ¢ 50 % B ntoHe 2019 roga. 3aABneHue o
nepcnekTnesHom suaeHumn Google rnacut: «ObecneunTb
DOCTYn K MMPOBOM MHp OpMaUnm ogHUM Ha)kxaTuem Ha
KNnaBuLly», @ pe3ynbTaTbl 4acTO NPeAoCTaBNAKTCA B
BMOE NpeauKTUBHOro noucka, To ecTb MHopMauma
BblJAaETcA A0 TOro, Kak rnosb3oBaTeNn OoTnpaBnAloT
nouckoBbIn 3anpoc. Hanpumep, ecnu nocne BBoAa
6yKBbl «W» HaxkaTb «weather» (noroaa), Google npeno-
CTaBUT AN1IA MECTOMOJIOXEHMA NoJib30BaTeNa 60/blUoe
KOJIMYECTBO AaHHbIX B BEPXHEWN YacTu NPeaAcTaBNeHHbIX
pe3ynbTaToB: TeKyLuue ycnosus (TemnepaTtypa, ocafku
n BeTep). MHorve nonb3oBaTtenu, HECOMHEHHO, HaXOOAT
TO, YTO UM HYXHO, 6€3 HeoBX0AMMOCTUN NEPEXOAUTD
K UCTOYHMKY AaHHbIX — weather.com unun Ha canT
mMecTHoro HMI'C, koTopbI MOXET HaXoAUTbCA B HUXKHEN
YyacTu NepeyHA pe3ynbTaToB.

CornacHo otyéTy MexxayHapoaHow kopriopaumm AaHHbIX
(MKZL), cpean BenyLmx nNocTaBLMKOB 0OLLEA0CTYNMHOro
obnayHoro cepsuca «MHMPACTPyKTypa Kak ycsyra»
HabniofaeTcA BaXHbIN CTpaTErMYECKMIA CABUT B Hanpas-
NleHnn pa3paboTku pafa BapuaHTOB pa3BEPTbIBAHUA
cneumnannanpoBaHHbIX U TM6pUAHbIX 0651a4HbIX CEPBU-
COB [iNA YAOBNETBOPEHNA cripoca NPeAnpPUATUAIA Ha BbICO-
KOMPOU3BOAMTENbHbIE U pacnpeaenéHHble 0bnayHble
peLeHna. PoiHok 06LwenocTynHoro o6n1ayHoro cepeuca
«MHMpPacTPyKTypa Kak ycnyra» npoAeMOHCTpUpoBan
orpomHbIn poct B 2020 roay, yBenmymslincb Ha 34 %
n gocturHys 65,5 mnpa gonnapos CLUA.

Mockonbky Ha pblHKE AOMUHUPYIOT Takne KpPyrHble
urpoku, obecnedunsatowme acddekt macwtaba, HMIC
HepeHTabenbHO NbITaTbCA «AENCTBOBATb B OANHOYKY»,
Hanpumep B chepe 0651a4yHbIX BblYUCNEHUN. XOTA 1
CYLLECTBYIOT MfiaHbl N0 co3aaHnio EBponenickoro meteo-
ponorunyeckoro obnaka, nogaepxuesaemoro ELICII,
EBMETCAT n HMI'C ux rocygapcTtB-4ieHoB, anAa 60nb-
wnHcTtea YneHos BMO 3T1o HegoCTynHO. AHANIOrMYHbIM
obpasom B chepe pacnpocTpaHeHna nHhopmaumm
HEBO3MOXXHO KOHKYPUPOBaTb C KPYMHbIMW UFpoKamu
B NjlaHe oxXBaTa U AOMUHUPOBAHMWA Ha PbIHKE.

Cepbé€3HblIi BbI30B, KacaloLMMICsl AaHHbIX

no6anbHbI MexaHn3M norofbl® exxeqHEBHO NPOU3-
BOAUT OrpOMHble 06 bEMbI AaHHbIX. C KaxabIiM yBenu-
YeHMEM BbIYUCNUTENIbHON MOLLIHOCTU yYBEeNU4YnBaeTca
NPOCTPAaHCTBEHHOE N BepTUKaNbHOE paspellieHune
MOJENN, YTO NPUBOAUT K NMOBbILLEHWNIO 3D PEKTUBHOCTYU
M OrPOMHOMY yBeNnn4eHuto o6bémMa faHHbIx. Hanpumep,
ELICMIM exenHeBHO npounssoauT 120 Tepabant (Th)
Heob6paboTaHHbIX AaHHbIX 0 noroge u 30 Tb npoaykumn,
onpenenAaeMon rnonb3oBaTenemM, YTo 9KBMBAJIEHTHO
E€MKOCTN BHELUHEero »XEécTKoro gucka, BMmellatoLl,ero
144 Tb, wnn netabanty (IB) B Hegeno®.

3 The Weather Machine: A journey inside the forecast,
A Blum - 2019 - HarperCollins.

4 https:/meetingorganizer.copernicus.org/EGU2020/EGU2020-
15048.html.
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YT1o KacaeTcA AOCTaBKM OaHHbIX NOJNIb30BaTENAM, TO
cpenHui o6bEM Nepefayn faHHbIX, 06pabaTbiBaeMblixX
B XpaHunuuwe pgaHHbix ELCMNN (XO-ELCMM), npu-
6nwxaetca k ogHomy b B mecau. NporHocTnyeckan
npoaykuwma ELICTM HanpaBnAeTca B 547 mecT B 78 cTpa-
Hax, a JaHHble HabnogeHMn nocTynakloT U3 557 mect
B 34 cTpaHbl.

Bonbwon o6bEM AaHHbIX co3maéT npobnemy.
MepemeluaTb Lenble KOMMAEKTbI 4aHHbIX NOo MHTEpHETY
HeuenecoobpasHo. [Ana mHornx YneHos BMO ata npo-
6nema ycyrybnAaeTtca orpaHN4eHNAMN B UX COOCTBEHHbIX
cuctemax xpaHeHuA n 06paboTkM AaHHbIX, @ TakXKe BO
MHOIUX CNy4aax — MeaeHHbIM 1, BO3MOXHO, HEHaaEX-
HbIM MIHTepHeT-coeanHeHneMm. YBenmyeHne MOLHOCTU
BbIYUCAUTENBHBIX CUCTEM U cTpemiieHne mHorux HMIC k
nonyyeHuto NpoayKumn ¢ 6osee BbICOKMM paspeLLeHnem
ewé 6onblue ycyryout aty npobnemy.

[nob6anbHbIN XxapakTep Kak norogbl, Tak U TEXHONO-
rMYeckoro CEKTopa NoOpPOoOXAaeT eLLE OaHY Npobnemy.
Pa3paboTymkm TeXHONOrNN, TakMx Kak MobunbHas
TenedoHMA M yMHble Yacbl, MOTFyT MOXenaTb BKIO-
4nTb MHdOpPMaLUIO O Noroae B CBOKO MPOAYKLUMUIO.
MpocTbiM NPUMEPOM MOTYT CNYXUTb «aKTUBHbIE»
YMHbI€ 4acbl, KOTOpPble OTCNneXnBatrT pusndeckne
Harpysku, npefocTaBnAlT MHGoOpMaLmio o noroge
CBOEMY MONb30BaTENIO U UHTErPUPYIOT NHOPMaLMIO
0 norofe AnA pacyéTa ypoBHA Harpysku nonb3oBaTens
WU Apyrux NpousBoAHbIX AaHHbIX. B aTom cnyvae
OTOEeNbHbIN NOroAHbIN UHTepPdEeNnc onA KaXK 4o CTpaHbl
Unn TeppuTopmn paspabaTtbiBaTbCcA He OyAeT, BMECTO
3Toro pa3paboTynk 6yAeT uckaTb COrfnacoBaHHbIN Ha
rno6asbHOM YPOBHE UCTOYHUK JAHHbIX, K KOTOPOMY
MO>XHO 6yneT obpalwiatbcA cTaHAapTHbIM o6pasom.
CambIM NpOCTbIM METOAOM [IOCTaBKW AaHHbIX ABNAETCA
ncnonb3oBaHue NHTepdenca NnpuknagHbIX Nporpamm
(MMNMN), koTopbI NpeaocTaBNAET AaHHble, HeobxoauMble
OnA yaooeneTBopeHna notpebHocTel nonb3oBaTens,
nocpencTBoM npocTtoro 3anpoca. Hanpumep, UMM
MOXEeT NpenocTaBuTb MHGOpPMaLMIO O TEKYLLUX YCNO-
BUAX UIN NPOrHO3 NoroAbl AnA onpenenéHHoro Mecra.

Oewncteyiowen rnobansHon nnatdopmbl, NpefocTas-
nawowen nHpopmaumio B pealbHOM BPEMEHU U NMpo-
rHOCTMYeECKyto HGopmaumio oT oTaenbHbix HMITC, He
cywecteyeT. Kpome TOro, gna paspabot4ynkos 6bi10
6bl Heuenecoobpa3HO CBOAUTb BOEAUHO AaHHbIe C
oTaenbHbix Beb6-cantos HMIC, koTopble He egnHO-
ob6pa3Hbl No opmaTy 1 cnocoby NpenocTaBleHMUA.
MpocToe pelweHne gnA pa3paboTUMKOB 3aKioHaeTcA
B TOM, 4TOObl 06paTUTbCA K eANHOMY rnobanbHoMy
MCTOYHUKY nHbopmauun, Takomy kak The Weather
Company. PazpaboTunku, KOTOpbIM Hy>Ha 6onee noa-
po6Hana uHdopmauma, MoryT HaNTN AaHHble, Hanpumep,
B cBO6OOHO AOCTYnHOW npoaykumm HaunmoHanbHOro
yrnpaBneHua no nccrefoBaHMIO0 okeaHoB M aTMocdepbl
(HYOA). OgHako npv 3TOM MOryT BO3HUKHYTb HeyaobcTBa
B MJIaHe NPOCTOTbl NCMOJIb30BaHWA, NMOCKOJIbKY (hansibl
npencTaBfieHbl B Hay4HbIX dhopmaTax u HEKOTOpbIe U3
HUX OYeHb 6onbLume.

310 co3paéTt npobnemy ana HMI'C. HecmoTpa Ha To, 4To
OHM YacTo ABNAIOTCA BfagenbLamMmu Handonee TOYHON
NPOAYKLMM N AaHHbIX, OTHOCALLMXCA K UX TEPPUTOPUM,
OHM MNPOCTO CAULIKOM Masbl, 4ToObl pa3pabaTbiBaTb

CcoBCTBEHHbIE MPUNOXEHUA, MPU 3TOM pas3paboTynkm
NPUNOXEHUN TakKe MOryT ObiTb CIULLKOM MaJibl, HTOObI
pa6botatb ¢ HMI'C no otaenbHocTn, ocobeHHO korga
PbIHKK ABNAIOTCA rnobanbHbiMu. Kak Xe Toraa otaensHO
B3ATon HMI'C goHecTu cBoto MHdOpMaunio Jo nosb-
3oBaTesien 6e3 co3gaHnA co6CTBEHHOIro NPUIOXKEHUA?

Mcnonb3oBaHue BcexX BO3MOXXHOCTEM

deonounAa ¢peHomMmeHa rnobanbHbIX AaHHbIX U POCT
BANAHNA TEXHONOMMYECKMX TMMraHTOB CO34al0T BO3MOX-
HocTu ana BMO u eé YneHoB. YacTb pelueHnsa npobnem
MOXET 6bITb CBA3aHa C KPYMNHbIMU KOMMaHUAMM, KOTOPbIe
CNULLIKOM BEJNKM, YTOObI He o6paLLaTb Ha HUX BHUMaHWA,
1 061afaloT TEXHUYECKMMU BO3MOXKHOCTAMU, KOTOPbIE
MOTyT NpuHecTn nonb3y Ynenam BMO.

Ctano acHo, Yto BMO 1 eé YneHbl MOryT nony4untb
NPAMYIO BbIrofly OT MCMOJIb30BaHWA MMEIOLLMXCA BO3MOX-
HocTer. OgHUM M3 NPUMEPOB MOXET ObITb NMPU3HAHUE
BaXXHOW POJIM TEXHOJIOMMYECKUX FTMFraHTOB B 06ecrneyeHnn
6a30BbIX TEXHOJIOMMI A4N1A o6MeHa AaHHbIMU 1 3D dDEKTMB-
HOro pacnpocTpaHeHna NHdopmauum 1 obenyXxmBaHua
OnAa npuHATUA 060CHOBAHHbIX PELLEeHUN.

BeponaTHo, ewwé 6onee ybeauTenbHble BO3MOXHOCTU
npeanaratoTcA Ha rnob6anbHOM ypoBHe B Lienfax obecrie-
YeHuA ahHEKTUBHOCTU N Pe3yNbTaTUBHOCTU C ONOPOW
Ha cTabMNbHOCTb, HAAEXHOCTb N AOBEPUE, KOTOpPbIE
TaK Ba)kHbl A4J1A BbINONHeHNA o6A3aTenbcTB YneHoB no
npepocTaBsieHNo 06CNy>XXnMBaHUA Ha HaLMOHaNbHOM
yposHe. Hanpumep, HMI'C moryT 6biTb noTpebutenamm
06n1a4HbIX CEPBUCOB AJ1A BbIYMCIIEHUN U XpaHeHuA
OaHHbIX, HO 3[,eCb TakXe eCTb BO3MOXHOCTb CO34aTb
NPOCTPaHCTBO AnA coBMecTHon paboTbl, rae HMIC
MOTyT cOBMeCTHO paboTaTb ¢ 6ONbWNMM KOMMJEK-
TaMu gaHHbIX. O4eBNOHO, YTO HEOBXOANMO aKTUBHOE
B3aMMOAeNcTBME C TEXHONIOTMYECKUMW FUFraHTamu, u,
HECMOTPA Ha HEOBXOANMOCTb NPUBEYEHNA OTAENbHbIX
HMTIC, BsaumogencTeme 6yneT ycuneHo, a Bce npeu-
MyLlecTBa 6yayT peannsoBaHbl TOJIbKO NOCPEACTBOM
KoopAMHauuMu Ha rnobanbHOM YpPOBHE.

AHanormn4HbiM o6pa3om, pacTyLian posib AaHHbIX B
MeXAyHapoAHOW NoNuTMKe o3HavaeT, yto ana BMO
HacTano BpeMA BOCMOJSIb30BaTbCA NpenMyLLecTBamMm
6onee TECHOro cOoTpyAHUYecTBa U NapTHEpPCTBa B
pamkax OOH. bonee wnpokasa cTpaTterna B obnactu
OaHHbix pamkax OOH cootseTtcTByeT Nonutrke BMO
B OTHOLUEHMWU AaHHbIX U NopaepXuBaeT cBOOOLHbIN
W HEOrpaHUYeHHbIN 0OOMEH AaHHbIMW B paMKax 3TOMN
MonuTtukn. YBenuyeHne goCTynHOCTM BCOMOraTesNbHbIX
OaHHbIX, TakMX KaK flaHHble O MOCNeACTBMAX CTUXMUN-
HbiX 6eAcTBU, MHDOpPMaLMA O 340POBbE U OPYIrUX
OaHHbIX, XpaHAwmxeca B ydpexaeHuax OOH, pacwu-
puT Bo3aMoxHocTn Ynenos BMO no npenoctaesneHunio
obcnyxnBaHua ¢ Y4ETOM BO3OENCTBUM NYyTEM 0Obe-
OVHEHWA MEeTEeopPOosIOrnyYeckmx, KNMMaTonornyeckmx,
rMAPONOrMYECKMX U 3KONOTNYECKUX JAHHBIX C 3TUMM
KOMMJIEKTaMW BCNOMOTraTesibHbIX AaHHbIX. B TO xe
BpemA BMO nrpaet BaxxHyl0 pofib B NpefocTaBneHnm
OaHHbIX ANA nogaep>kku 6osee WNPOKNX NOBECTOK AHA
OOH — oT cHMXeHuA pucka 6eacTBUA N N3MEHEHMA
KnumaTa A0 YCTOMYMBOro yrnpasieHuA okeaHamu u
rno6anbHOro 3apaBoOOXpPaHEHNA.



20

Tom 70 (2) — 2021 .

MoaepHu3aumst obMeHa JaHHbIMM
A/151 MOHUTOPUHIA M MPOrHO3UPOBaHMS

CUCTEMbI 3eMJsl

Pemu XXupo, Meteo-®paHc; Oxxepemn Tanamu, Meteoponormnueckoe 6topo CoeanHéHHOro
Koponesctea; O>xoH dup, Meteoponoruuveckoe 6ropo CoeannénHoro Koponescrea; Tobuac Cnmpc,
[enapTtameHT pbibonoscTea 1 okeaHos KaHagpl; Tom Kpanuamc, Meteoponoruueckas cny>kba KaHagpi;
Pob6epT A Bapnu, CoegunénHoe Koponescteo; dHpuko Pyumune, CekpeTtapuat BMO

HaunoHanbHble MeTeoponornyeckme n rugponoru-
yeckue cnyx6bl (HMI'C) urpaioT BaxkHenLyo posb
B YCNOBWAX, KOraa 4esioBe4YecTBO cTankmpaeTcAa C
pacTywMmMn puckamn, CBA3aHHbIMU C 3KCTpeMarnb-
HbIMW MOTrOAHBIMM U KJIMMATUYECKUMU ABIEHUAMU
(MIauK, 20217). NHdbopmauua o knumaTe u noroge
N cuctembl 3abnaroBpeMeHHbIX npeaynpexaeHun
NO3BONAIOT CBOEBPEMEHHO 1 3hhEeKTUBHO NPUHMUMATb
peLleHna AnA 3aWmTbl XXM3HU U UCTOYHNKOB CPEACTB K
CYLLECTBOBaHUIO, NoaaepXmBan rnobanbHble yCunma
Mo COKpaLLEeHNIO MacluTaboB HUWETbI, 6egHOCTU, U
cofencTeoBaTb Bceobuwemy npousetaHuto (WMO
et al., 20152).

Pa6oTa kaxpgon HMI'C ocHoBbiBaeTcA Ha AaHHbIX
HabnogeHun n pesynbtatax 06paboTku faHHbIX,
o6MeH KOTOpbiMM CBOBOAHO OCyLLEeCTBAAETCA B
peanbHOM BPEMEHU B COOTBETCTBMMU C MPUHLMNAMMU
BcemupHom cnyx6bl noroasl (BMO, 19952). bbisuni
npe3ngeHT BMO OxoH 3unnmaH Ha3Ban BcemupHhyio
cny>x0y norofbl «Camou ycrneLHoOuN B rMoJIHOW mepe
MeXAyHapoaHoV cMCTeMOM, KOTOpPaA bbisia pa3pabo-
TaHa As1A YCTONYNBOro rsiiobasibHoro coTpyaHn4ecTsa
paan obujero 6nara B Hayke uaum B ntobou apyrov
obnaactu» (Zillman, 2018%).

OpHako BO MHOMUX cTpaHax HabnogaeTcA 3Ha4YnTeNb-
HbI pa3pbiB Mexay cerogHAwHen aphEKTUBHOCTbIO
ceTn HabnwogeHUn n notpebHocTAMN rnobanbHbIX
CUCTEM MPOrHO3MPOBAHMA, OT KOTOPbIX 3aBUCAT
npakTuyeckun Bce Buabl 06cnyxXmBaHuA, CBA3aHHOIO

1 MI3AUK (2021 r.). LLlecTton oueHo4HbIn foknan, Pabouan
rpynna 1 — ®unsunyeckana Hay4yHaA OCHOBA.

2 BMO, BcemupHbin 6aHk, T®OYObB®, OCAUL (2012 r.).
OueHuBanA noroay v KNMmat: 9KOHOMUYeckan oLleHKka MeTeo-
pPONOrMyeckoro n rugponorvyeckoro obenyxvsaxua. BMO,
BcemupHbin 6aHk, FTnobanbHbii HOHA YMEHbLUEHWUA OMacHo-
cTn 6eacTeuin n BocctaHoBneHuaA, AreHTcTeo CoeguHEHHbIX
LLTtaToB no mexpgyHapogHomy passutuio BMO-Ne 1153,
XKeHesa, LLsenuapwua.

3 BMO(1995r.) MonnTtuka n npaktnka BMO B o6nactu o6meHa
METEOPOSIOrMYECKMMM [AHHbIMU N CBA3AHHLIMU C HAMW
OaHHbIMM U NpogyKuuen, Bknoyaa PykoBogAawme NpuH-
LNMbl OTHOLWEHU B KOMMEPYECKON METEOopPOOrM4eckomn
neAatenbHocTu. Pe3ontouna 40, [IeeHaguaTbii BcemupHbiin
METeOopPOJIOrMYEeCcKNn KOHrpecc.

4  Zillman, J.W. (2018). International Cooperation in
Meteorology, Part 2: The Golden Years and their Legacy.
Weather, 73 (11), 341-347.

c norogon n knumatom (Alliance for Hydromet
Development, 20215).

B nepBow cTtaTbe aToro Homepa bronneTeHA pacckasbl-
BaeTcA 06 uCTopumn coTpygHuyecTsa mexgagy HYneHamu
BMO B ob6nactu ocyuwecTBieHnA HabnoaeHUn un
obMeHa UMK B Noaaep KKy NPOrHo3MpoBaHua Noroapl
N MOHMUTOpPWHIa Knumara. B aTolh ctaTbe paccmaTpu-
BaeTcA MHMpaAcTPYKTypa 1 TEXHONOrNU, NOAOEPXKUN-
BatoLme rnobanbHbIn o6MeH gaHHbiMu BMO — oT eé
BO3HUKHOBeHMA 6onee 50 neT Ha3ag oo cerogHALIHEro
OHA. anee obcyxpatoTca nepcrnekTBbl OTHOCUTENbHO
TOro, Kak UHTEPHET-TEXHOJIOTUN MOryT YCTPaHUTb
pas3pbiB B YaCcTK NOTEHLMAaNa U OTKPbITb HOBbIE BO3-
MOXHOCTW AnA Toro, 4Tobbl caoenaTtb rnobanbHbie
haHHble 6onee HagéXHbiMK, 6onee AOCTYMHbIMU U
6onee NpuUrogHbIMU AJ1A NCNOJIb30BaHMA B MOAAEPXKY
dhopmmpoBaHnA rnobanbHON YCTONUYMBOCTH.

O6MeH JaHHbIMU 4151 MOHMTOPUHIA
U NPOrHO3UPOBaHMS CUCTEMbI 3eMAISI

MpuMeHeHNA NPOrHO3NnpPoOBaHMA Noronbl 0OXBaTbl-
BaloOT LUMPOKNI AMana3oH BPEMEHHbIX MaclTabos:
OT HayKacTMHra U CBEPXKPaTKOCPOYHOIro NPOrHO3u-
poBaHUA A0 KPAaTKOCPOUHbIX M CPEAHECPOYHbIX NpPO-
FHO30B N JO MECAYHbIX, CE30HHbIX U [ONTOCPOYHbIX
NPorHo3o0B. [1ockonbKy cMCTEMbI MPOrHO3MpPOBaHUA,
nogaepxXxuealolime 3TM NpMMeHeHua, CTaHOBATCA
BCé 6oniee CNOXHbIMU, OHU BCE OOoJiblLe noslaratoTcA
Ha HabnoaeHWA 3a BCEMUN KOMMOHEHTaMM CUCTEMbI
3emnA, c KOTOpbIMK cBA3aHa aTMocdepa: okeaHoM,
Kpuocdepon n nosepxHocTblo cywun. bonee Toro,
TpebytoTcAa HabnogeHNA 3a BCE OONbLUUM YUCTTOM
reopuranyeckmx nNepemMeHHbIX co BCE 6onbInM
NMPOCTPAHCTBEHHbIM U BPEMEHHbIM pa3peLleHnem.

B nocnepgHue roabl KOCMUYECKNE areHTCTBa BO
BCEM MUpPe BHOCAT KNIOYEBOW BKAa B NOAAEPXKKY
3TON AeATesIbHOCTU. Ha Bcé 6onblUeM KonnyecTse
CNYTHMKOB yCTaHaBAMBaloTCA BCE DoJiee CoOBepLUEH-
Hble Npubopbl, NpegocTaBAAloLWMeE MHGOPMaLMIo O
OOMONIHUTENIbHbIX reodU3n4YecKknx nepemMeHHbIX.

5 Alliance for Hydromet Development (2021). Hydromet Gap
Report.


https://alliancehydromet.org/gap-report/
https://alliancehydromet.org/gap-report/
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OpHako HMI'C He Bcerga MmoryT nonyyuTb AOCTYyN
K NonHoOMy Habopy AaHHbIX HabnogeHun, npepo-
CTaBsiAeMbIX 3TUMN KOCMUYECKUMU CUCTEMAMMU,
KOTOpble MOXHO 6b1J10 Obl UCNONBb30BaTb; MPUXO-
OUTCA UATU HAa KOMMNPOMMUCCbI, YTOObI YMEHbLIMNTb
06béM nepenaBaeMbiX UM AaHHbIX.

[nAa HazeMHbIX HabnaeHUn Heob6XxoAMMO peELWNTb
MHOX€eCTBO BOMPOCOB, CBA3aHHbIX C CO3J4aHUEM U
obcny)XuBaHuem camux cuctem HabniogeHun. Ho
haxke Korga aTu BOMpOChl peLleHbl, MOTYT BO3HUK-
HYTb AOMNONHUTENbHbIE NMpobaeMbl NPU NOMbITKE
CBOEBPEMEHHO U 3 (PEKTMBHO AOHECTN pe3ynbTaTbl
HabnoaeHUn o nonb3oBaTenen. ATn nNpobaemsbl
MOTYT KacaTbCA HECKOJIbKUX acneKTOB:

® MOJINTUKA B OTHOLLEHUMN AaHHbIX (CM. cTaTblio 2);

® HauuoHanbHaA 1 MexayHapoaHaa TeNnekoMMYHU-
KauMoHHaA NHGPaCcTPYKTypa;

* MeTagaHHble — MHdOpPMaLUA, ConpoBoXaatoLLan
pe3ynbTaTbl HabGNOAEHMA 1 NO3BOoNAOLWAA NOJib-
30BaTeNAM UHTEPNPETUPOBaTb UX;

® KOHKpPETHbIE YCOBEPLUEHCTBOBAHWUA AJ1A MOAAEPXKN
MeHAoLWMXcA NoTpebHOoCTEN NoNib3oBaTeENEN, TaKUX
Kak nepexop K MCNoJib30BaHUIO AaHHbIX Ppagno30H-
ONPOBaHUA C BbICOKMM paspeLleHnem;

® aKTMBHbIN POCT 06BEMOB AaHHbIX, 0CO6EHHO CBA-
3aHHbIX C HA3eMHbIM AUCTaHLUWUOHHbIM 30HANPOBA-
HMEM, Hanpumep ¢ 30HANPOBaHMEM C NMOMOLLbIO
METEOPOJIOrMYECKUX PAANONIOKATOPOB.

Kpome Toro, B To BpemA kak 0OMeH AaHHbIMU B NepBble
roabl cywectsoBaHna BMO (cm. ctatblo 1) B o0CHOBHOM
OblN CKOHLEHTPUpPOBaH Ha 0bMeHe faHHbIMK Habnto-
OEeHWUN, c rogamMmun BO3HMKNA pacTywan noTpebHoCcTb
B oOMeHe gpyrMMu BUAamMmum MeTeoposiorm4yecknx

OaHHbIX U NpoayKUnn. 3TN AOMONHUTENbHbIE TUMbI
JaHHbIX B HacTosALee BpemAa oO6ycnoBinBaioT onpe-
OenéHHble NoTpebHOCTU B COBEPLUEHCTBOBAHUN
TEXHONOrMM KOMMYHUKaumun. Yto kacaetca o6bé-
MOB AaHHbIX, TO OCHOBHble NPO6GJIEMbl BO3HUKAIOT
B CBA3U ¢ NOTpebHOCTbio B 06MeHe BbIXOAHbIMMU
pe3ynbTaTamu YUCNIEHHOIO MPOrHO3MPOBAHUA NOroAbl
(4MM) nnn B 6onee obLLEM CMbIC/ie — BbIXOOHbIMU
pesynbTatamu mogenen cuctemol 3eMis, a Takxxe B
CBA3U C yBEJINYEHNEM pPa3peELLEHNA 3TUX MOAENEN 1,
COOTBETCTBEHHO, 06 BEMOB [aHHbIX, MONYYEHHbIX B
pe3ynbTate MoAenMpoBaHuA.

B ocTaBwemnca 4acTu 3TON cTaTbW Mbl ONUCbIBAEM
i) pazBUTHME cyLLECTBYIOWMX ceTen oOMeHa AaHHbIMM
BMO; ii) To, uTO yXe menaetcAa ONnA pelleHUA Hepe-
WEHHbIX Npobnem obmMeHa AaHHbIMY; iii) TO, 4YTO
nnaHupyeTcs; iv) To, kak Bcé coobuectso BMO b6yaet
y4yacTBOBaTb B yny4lweHUn obmeHa gaHHbIMU, OT
KOTOpPbIX BCE 3aBUCAT.

KpaTtkas ncropusa NCT, UCB
M MX HeA0CTaTKM

B 1971 roay Wecton BcemupHbin meteopono-
rmyeckun koHrpecc yrsepaumn HactaBneHue no
no6anbHou cucteme tenecsasn (FCT) n Tem cambim
han ctapt onepaTUBHOMY (PYyHKLUMOHMPOBAHUIO
cuctembl. B HactaBnennn 'CT onpegensaeTca Kak
«CkoopanHupoBaHHan rnobanbHasa cMCTEMA CPEACTB
M MexaHM3MOB TenecBA3n gnAa 6bicTporo cbopa,
obmeHa 1 pacnpocTpaHeHWA faHHbIX HAbNOAEHUI U
obpaboTaHHON MHpOpMaunm B pamkax BcemmnpHon
cnyxo6bl noroabl (BMO-Ne 49).

PucyHok 1. I'CT, kak oHa 6bina onpegeneHa BMO B 1969 rogy, n octaroLyasaca «npakTU4yecku akTyaabHOW» Aaxe

CerofHa4.


https://public.wmo.int/en/resources/bulletin/wmo-data-policy-21st-century#_ftn1
https://public.wmo.int/en/resources/bulletin/wmo-data-exchange-–-background-history-and-impact
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B TeuyeHne nocnegHux natunnecatu net 'CT non-
OepXwuBana HenpepbiBHbIN 0O6MEH OCHOBHbIMU
OaHHbIMU B peXume peasibHOro BpeMeHU, npeno-
CcTaBnAA faHHble HabnoaeHn ueHTpam MobanbHon
cuctembl 06paboTKM AAaHHbIX U NMPOrHO3MpPOBaHMA
M pacnpocTpaHAaAa obpaboTaHHyO UHbOpMaLuuio
B HMI'C. HecmoTpa Ha onpenenéHHylo 3aBONoLUIO
TEXHOJIOTUIA, UCNOJIb3YEMbIX ONA OOMeHa OaHHbIMY,
['CT coxpaHuna cBon OCHOBHble TEXHUYECKNE OCHOBDI
HensmeHHbIMU. [NoAaBneHne rnobanbHon, BCE 6onee
BbICOKOCKOPOCTHOW LLUMPOKOMOJIOCHOW CBA3M Nnocpen-
cTBOM VIHTepHeTa oTKpbIBaeT HOBble BO3MOXHOCTH
ona 6ynywero passutua ICT.

OpHum 13 npumepoB apxutektypbl CT aBnaetcA
Tak Ha3blBaeMbI MeXaHU3M «Mnepegavun ¢ npome-
XYTOYHbIM XpaHeHnem»: cooblieHne, NoayvyeHHoe
KakKMm-nnbo LLeHTPOM, COXpaHAETCA U NepecbliaeTca
«cnenyrowemMy» LEHTPY B pamMKaxX CNOXHOW Tono-
Jlornm, NokasaHHOM Ha pucyHke 1. ATOT MexaHU3M,
co3faHHbIN ewé Ao noasneHna MHTepHeTa, onupa-
eTcA Ha UCronb30BaHWe YacTHbIX ceTen anAa obecne-
YeHUA BbICOKOW OOCTYMHOCTU COEQUHEHUN MeXAay
HMIC. OgHako cerofgHA nepexon K UCNoJfib30BaHUIO
NHTepHeTa MOXeT 06ecneymTb aHanornyHbI YpoBEHb
YCTOMYMBOCTU MPU MEHbLUMX 3aTpaTax.

Opyrum npumepom ABNAETCA UCMNOJib30OBaHue
nOoeHTUdUKaTopoB, Ha3biIBaEMbIX «3arojloBKamMmmu
F'CT», onAa maplpyT1sauum AaHHbIX Yepes CIIOXHYI0
CceTb, NMOKA3aHHYIO Ha pucyHke 1. 9Tu 3aronoBkwu,
CcOCTaB/lIeHHble HA OCHOBe rpynn u3 wectun Oyks,
cTaTuyecku npucBanBatoTca 60NNeTeHAM; NpU 3TOM
B KaX[O0M LLleHTpe nepepayv BeayTcA «Tabnuubl
MapLupyTM3aumn» Ana HanpasfieHnAa coobLeHnn no
3aniaHMpPoOBaHHOMY MapLpyTy Mo ceTu. XoTa aToT
MeXaHW3M ycrelwHo paboTan B Te4eHne nocnegHux
NATUAECATN NEeT, CTaTUYECKMUIA XapakTep Tabnuy,
MapLlpyTU3aumm M OTHOCUTENbHO NPOCTOM CUHTaKCUC
naeHTudukatTopos CT HEBO3MOXHO afanTUpoBaTh K
HblHeWwHeMy 6ypHOMyY pocTy 06béMa 1 pazHoobpasna
AaHHbIX. B HacToALwee Bpems, ¢ pocTom NoTpe6GHOCTH
B pa3HOPOAHbIX AAaHHbIX, MEXaHU3M MapLUpyTU3auum
ABNAETCA OQHUM M3 CaMbIX CEPbE3HbIX CTPYKTYPHbIX
orpaHuyenun 'CT. [Ina npeogoneHna aton npobnembl
HeobxoauMo (pyHOaMeHTanbHOE NepenpoekTUpo-
BaHWe CUCTEMBbI.

Eweé onHo orpaHunyvenune I'CT 3akntovaeTca B CHOX-
HOCTMK TOomnoJsiornu, KotTopana TpebyeT onpenenéx-
HOro ypoBHA KoopauHauum mexay YneHamn BMO,
0obuTbCA KOTOPOro MHOrga TPYAHO Mo pAfdy Tex-
HUYECKNX U NONUTUYECKMX NPUYMH. BO3MOXHOCTb
pagukanbHOro ynpouweHusa Tonosorun obmeHa
OaHHbIMWU HEBO3MOXHO 6blJ1I0O NpeaycMOTpPeTb B
nepsbie roabl cywectsoBaHua NCT. CeroaHn, koraa
UHTepHeT ABNAeTCA OcCHOBOM rnobanbHOro ob6meHa
OaHHbIMU U UHpopMaunen, NyTb ABUXEHUA BMe-
pén YETKO ovepyeH N moxeT nomoydb BMO pewntb
MHorvne ¢yHaamMeHTanbHble Npob6siemMbl, CBA3aHHbIE
¢ apxutektypon [CT.

3HauyMTeNbHbIN LWar rno CoBepLUEHCTBOBAHMWIO CUCTEMbI
W peLLeHuto yKasaHHbIX Npobnem 6bi1 UHULMNMpPOBaH
MAaTHaguaTbiM BceMUpPHBIM MEeTEOPONTOrNYECKUM
KoHrpeccom B 2007 rogy. LLIar 6bin BbI3BaH HEO6X0AUN-
MOCTblO 06ecneynTb 4OCTYN K AaHHbIM OpraHu3aumam,
He nmetowmm npamoro noaknoveHna Kk FCT. 3to npu-
Beso Kk paspabotke NHdDopmaumnmoHHom cuctembl BMO
(NCB), koTopasa gonxHa 6bina gononHuts FCT. UCB
npegocTaBnAeT KaTanor ¢ BO3MOXHOCTbIO Nnoucka u
rno6anbHbIN KaLL A1A obecnevyeHna OOMONIHUTENbHbIX
yCnyr Ao noucky, 4OCTYNy U U3BnevYeHnio nHhopmauum
yepes Beb6-nopTasbl, o6cny>xnsaemble 15 HazHavyeH-
HbIMK [No6anbHbIMK LeHTpaMn MHPOPMaLNOHHON
cuctembl (TLUMC), kaxabii U3 KOTOpbIX ynpaBnsaeTcA
oaHum n3 Ynesos BMO.

MCB Takxe onpeaenuna HoBble Ponu AnfA LEHTPOB
BMO Bo BcéM Mupe, NpusHaBaA HEO6XOANMOCTb YIyY-
LEeHWA KoopanHauum mexay YneHamm u cogencreyn
06MeHy AaHHbIMU BHe pamok BcemupHom cnyxbbl
noroabl. OgHako NCB no-npexHemy ncrnonb3yeTt
I'CT B kauecTBe 6a30BOI ONepaTUBHOM CUCTEMbBI AA
obmMeHa AaHHbIMU, NOABEPrHYB €€ NULb HE3Ha4u-
TeNbHbIM YNyYLWEHUAM M YHacnefoBaB TEM CamMbiM
©0NbLIMHCTBO NPUCYLLUX EN OFPAaHUYEHUN.

Mounck AaHHbIX M A0CTYN K AaHHbBIM
yepes MCB n I'CT

[pynnbl TEXHWUYECKUX CMELNANNUCTOB, CReuanmsnpy-
tomxca Ha hyHkunoHmposaHuun 'CT, o6ecneumBatoT
HernpepbIBHbIA cOOp 1 NpefocTaBieHne AaHHbIX AnA
nopaep>Xxkn onepatneHon geatenbHoctn HMIC.
OpHako nMouck AaHHbIX U gocTyn K gaHHbim 'CT
TpebyeT cneunanbHbiX 3HAHUNA, UMEIOLLNXCA TONbKO
B orpaHu4yeHHoM coobuwecTtBe akcnepToB no [CT,
npenmyuwecteseHHo 13 HMI'C, xopoluo obecnevyeHHbIx
pecypcamu. 1o o3Ha4vaeT, Yyto HMIC meHee pa3Bu-
Tbix YneHos BMO 4yacTo He umeloT 4OCTaTOYHOro
obopynoBaHuA ANAa 0ocTyna u UcnoJib30BaHUA 3TOro
LEHHOro NOTOKa AaHHbIX B peXume peanbHOro
BPEMEHMU, NPU 3TOM ApPYrue y4pexx aeHna 1 mpokas
06LEeCTBEHHOCTb NOJIHOCTbIO UCKJTIOYEHbI.

OcywecteneHne UCB, HauyaBweeca B 2007 roay, o3Ha-
Yyano, 4YTo Ternepb NMOJsIb30BaTENM MO BCEMY MUPY MOTYT,
B MPUHLMME, MPOM3BOAMTb MOUCK U MNONy4aTb AOCTYM
K AlaHHbIM CBOGOOHO MK, 3aNpOCUB pa3peLLeHne y Ux
Bnagenoues. OgHako, HecMOTPA Ha NpefocTaBneHne
BO3MOXHOCTeN Ana nybnmkaumm MHOrMX KOMMJIEKTOB
naHHbiX 13 I'CT u gpyrmux nctouHukos, MCB Hukorga
MOJIHOCTbIO HE BbIMOJIHANA CBOIO NepBoHaYasbHYyI0
uenb — obecneunTb NpocTon gocTyn K gaHHbim BMO.
Monb3oBaTtenn UCB cTankmeatoTcA ¢ pas3inyHbIMU
npobnemamu:

® CJIOXHbIN UHTepdenc noptana He obecneyu-
BaeT BO3MOXHOCTb ANnA 6ecwoBHOM paboThbl
nonb3oBaTenen;

® Mnowuck Bblp,aéT CJINWWIKOM MHOIO pe3ynibTaToB;
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® Mouck Bbl,qaéT pa3yinyHble TUNbl gaHHbIX U NpoAYyK-
LN, YTO 3aTpyAHAET Nos1b30BaTe/IAM BO3MOXXHOCTU
AanAa 6onee pAetanbHOro noucka,;

° Hepa6oqme CCblJIKM genatoT AaHHble He4OCTYNMHbIMU;

® cneuuanusampoBaHHblie dopmaTtbl gaHHbix BMO
Npu HeBONbLUOM KOJIMYECTBE AOCTYMHbIX MHCTPY-
MeHTOB ANnA o6paboTkn genaioT Ucnonb3oBaHue
NOJIyYEHHbIX AaHHbIX NPOo6aeMaTUYHbIM.

15 TLUNC npepocTaBnaioT pas3ninyHble BE6-UHTEP-
dencbl. OgHako nopTtanel FLUNC okasanucb meHee
noJsie3aHbiMMK, YeM Npeanofaranocb NepBoHaYvaNbHo,
MOCKOJIbKY OHW CO34atoT CAINLLKOM MHOMO NPENATCTBUMN
ONnA nonb3oBaTeNien, He ABNAIOLWLMXCA cneunannctTamMmu.
B HacTosALwee Bpemna katanor MCB copepxut 6onee
100000 3anucen, BHECEHHbIX HECKOJIbKMMW COTHAMM
opraHusauuni, N3 KOTOpbIX He BCe Npuaep>XunBatoTcaA
eAVHbIX cTaHaapToB onncaHuA. CnoXHocTb UHpOp-
Mauun OnA KaXAown 3anucu co3faéT TPYLHOCTM B
noagep>XaHun egmHoobpasHoro n apdeKTUBHOro
KaTanora ¢ coaep)aTefibHbIMUW, BbICOKOKA4YeCTBEH-
HbIMM MeTagaHHbIMKW. 9TO 4YacTo genaeT NOUCK Head-
(EeKTMBHbBIM NMPX UCMONb30BaHUM TEKYLLEN MOAenun
kaTanora NCB. lNMouck faHHbix 6€3 NOMOoLLM 3KCNEPTOB
['CT moxkeT oka3aTbcA HEBbIMOMHUMOM 3agaven. Takum
obpa3om, B kKOHeYHOM uTore katanor ICB okasanca
HaLeneHHbIM He Ha Ty ayauTOpPUIO — rnepBoHavasbHoe
HamepeHne NpPefocTaBUTb BO3MOXHOCTb paboTbl C
CT Hecneumanuctam 4yepe3 NOUCKOBbIE MOPTasbl
He yBeH4anocb ycnexom. Kpome Toro, B HactosfLlee
BpeMsA OTCYTCTBYET BO3MOXHOCTb Npeobpa3oBaHun
Asbika [CT u cneunduryeckmx ana BMO ctpykTyp u
dopmaToB gaHHbIX. be3s Takoro npeobpasoBaHuA
OaHHble He gonayT Ao npegnonaraemMon WMpoKomn
ayauTopuu.

Pactywee pasHoobpasve n 06bEM faHHbIX, UCMONb3Y-
embix HMI'C, genatoT Tekywme metogonorum obHapy-
»eHuA aaHHbix MCB n obecneveHune oocTyna K HUM He
NPUrogHbIMU A8 MOHUTOPWHIA U NPOrHO3MPOBaHUA
cuctembl 3emna. Moatomy ana Gyayuiero passuTua
MNCB cpo4HO HEOBXOAMM MOJHbIN Pa3pbiB C NPOLLIbIM
M 3Ha4YUTENbHbIN CKa4yoK BNepén B 06/1acTh TEXHOSI0MI
N apxuTekTypbl. Heo6xoaum HOBbIN Noaxon AnA Toro,
4TOObI CAeNnaTb AaHHble AocTynHbiMK anda scex HMIMC,
0COBEHHO ANA MeHee Pa3BUTbIX CTPaH, AJ1A BHELWHUX
opraHusauui, coaencTBYIOWMX UCCNeaoBaHUAM U
nopaepxuBatoLLmx passutue nporpamm BMO, a Takke
ONA pacTyLero coobLiecTsa Apyrux NoTeHUMaNbHbIX
noJsib3oBaTesien BO BCEM MUpE.

HCB 2.0

B HacToAwee Bpema NCB 2.0 paspabaTtbiBaeTca u
ocyLlecTBAAETCA ANA peLlleHna NpobaemM TekyLwmx
peanunzauuit UCB n I'CT, 0 KOTOpbIX FOBOPWIIOCH BbiLLE,
TO eCTb C LIENbIO YAOBNIETBOPEHUA cripoca Ha 00 bEM, pas-
Hoobpas3wne 1 ckopocTb Nepepayvn naHHbIX. bnarogapna
atomy UICB 2.0 caenaeT aBTOpUTETHbIE A@HHbIE O Norofe,
BOZE U KNumaTe Kak HUKOrga akTyasibHbIMU OJ1 BCEX.

PucyHok 2. KoHuenTtyanbHoe npegctasneHne VICB 2.0

MNCB 2.0 o6ecneumnT 6ecnpenAaTCTBEHHYIO UH(PacTPyK-
TYPY, AaHHbIE N YCNYTX, YTO NPUBERET K NPOCTOMY U
JocTynHomy oO6MeHy faHHbIMM A41A Bcero cooblecTBa
BMO v 3a ero npegenamu. OgHako 4OCTUIHYTb NOCTaB-
NeHHbIX uenen 6e3 ycunui He nony4ntca. B ocHoBe
NCB 2.0 nexat Tpu pyHOaMeHTanbHbIX 3iIeMeHTa:

® YMNPOLLEHHbIN OOMEH AaHHbIMY;
® OTKpbITble CTaHAapPThI;
e ob6nayHaA MHdpacTpyKTypa.

YnpoLwéHHbIM 06MeH AaHHbIMU

MCB 2.0 otoaéTt npennoyteHne TeNIeKOMMYHMKaLK-
OHHbIM ceTAM 06l1ero Nosb3oBaHUA, B OTINYMNE OT
YacTHbIX ceTen, ncnonb3yembix ana kaHanos [CT.
Ucnonb3oBaHue NIHTepHeTa NO3BONUT BbiIGpaTb Hau-
Jlyyllee nokanbHoe noakntoYyeHne, Nosnb3yacb ooLLe-
OOCTYMNMHOM U XOpOLLO NpopaboTaHHOMW TEXHONOTMNEN.

Takum o6pa3som, CB 2.0 6ygeT onvpaTtbeca U akTUBHO
noaaep>xusaTtb peanusaumio Lienn B obnactu yctonym-
Boro pa3sutna Ne9 OOH (LLYP 9), koTopas BkntovaeT
3apadvy no obecnevyeHunto Hegopororo u BceobLuero
pocTtyna Kk UIHTepHeTy OjiA HaMMeHee pa3BUTbIX CTPaH
(HPC).

OcHoBoOW coBpeMEHHOro 1 06LwenocTynHOro o6MeHa
uHdopmaumen asnaetcA BcemupHaa naytnHa (Beb).
MpuHATNE BEG-TEXHONOIMI B KayecTBe ocHoBbl ICB 2.0
3aN0XuUT PyHOAAMEHT AJ1A COBEPLLUEHCTBOBAHUA 0OHa-
py>XeHuWA, [OCTYNa U NCMONb30BaHNA AaHHbIX O Morofje,
KnumaTe 1 Boge. BcemupHana naytuHa npegocTtaBnsaeT
nnatgopmy AnA peanbHO COBMECTHOM paboTbl € LieNbio
npuMeHeHUA Nnoaxoaa, npeaycmartpusaioLlero 6onee
aKTMBHOE y4yacTue, rge nosib3oBatenu 6onblie He
ABNAIOTCA NPOCTO HabnogaTenAmm.

O6MeH gaHHbIMU ¢ NOMOLbIO BceMnpHOM nayTuHbI
TakXe coOencTByeT UCMONIb30BaHUIO MeXaHU3MOB
ynpouwéHHoro goctyna. HMIC moryTt ny6nmkoBsaTb
CBOW faHHble B BUAE KaTanoros Niaockmx annos, a
Takoke Yyepes UMM° Be6-cepBrcoBs, 4ToObI 06ecrneyunTb

6 WHTepdencbl nporpamMmupoBaHnA MPUITOXEHUN, NN
nporpamMmMHble NOCPEAHUKN, KOTOPble NMO3BOJIAIOT OABYM
NPUNOXEHNAM B3aMMOLENCTBOBATb APYT C APYTOM.
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PucyHok 3. OTkpbiTble cTaHAapTbl 414 MPOTOKOJ/I0B
nepegayin coobujeHnii B UICB 2.0

OVHamMmnyeckoe obHapy>XeHue, 4OCTyN 1 BU3yanusa-
LMo, NO3BOJIAA NONb30OBaTENAM 3arpy»XaTb UMEHHO
TO, YTO OHM UWyYT. Bpay3sepbl N NOUCKOBbIE CUCTEMBI
No3BONAT NoNb3oBaTenam BcemumpHon nayTuHbl
HaxoAuTb paHHble 6e3 Heo6XoAUMOCTN NCNONb-
30BaHUA cneunasn3npoBaHHOro NPOrpamMmMHOro
obecneyveHna. BcemupHana naytmHa Takke no3sonAaet
Mcnonb3oBaTb JOMNOJIHUTENbHbIE NnaTdopMbl ANA
[OCTyna K AaHHbIM, HarnpuMep HacTOJbHble Feo-
rpacguyeckne nHbopmaymoHHbie cuctemol (FTUC),
MOOUIIbHbIE NPUNOXEHNA, paboymne CTaHLUM CUHOM-
TUKOB U T. 4.

Pa3smeweHne gaHHbix BO BcemupHon nayTuHe He
03Ha4aeT, 4YTo BCe JaHHble aBTOMaTUYeCKM OOCTYIMHbI
OnAa Bcex 6e3 orpaHUYEeHUn Ha UX UCNOJib30BaHue.
CpeacTtBa ynpasneHuUA OOCTynom U obecrnevyeHue
6e3onacHOCTU, pa3paboTaHHble ONA Takux npu-
NIOXEHWUN, KaK NHTEPHET-BaHKUHT N 9N1IEKTPOHHAanA
KOMMepLMA, MOTyT 6biTb UCMOJIb30BaHbl ANA orpa-
HWYEeHMA OOCcTyrna K AaHHbIM U ycnyram, rge ato
Heobxoaumo. Beb-TexHonornm gaioT BO3MOXHOCTb
npu Heo6xo04MMOCTM NPOBECTU ayTeHTudmnKauuio n
aBTopu3auuio, To ecTb NpoLenypbl, No3BonAloLne
MOCTaBLUWKY KOHTPOJIMPOBATb, KTO UMEET MpPaBo
Ha OOCTyn K pasMellaeMbliM pecypcam, U NpoCcuTb
nonb3oBaTesiel NoJly4YUTb JIMLEH3NIO, PETYTUPYIOLLYIO
nopAdoK M yCroBuA AOCTyMNa K pecypcam, npexne
npegocTtaBneHnA NnoNb3oBaTenAm A4ocTyna.

MUCB 2.0 He 6ypeT npoTankMBaTb JAHHbIE MO CETU, KaK
ato penaet cerogHA CT. O6mMeH gaHHbIMU B pexume
peanbHOro BpeMeHu 6yaeT OCYLLLECTBNATLCA HAa OCHOBE
OTKPbITbIX CTAaHAAPTOB «Nybnukauua-nognmcka» ¢
MCronb30BaHMEM NPOCTOM CUCTEMBI FPYNMNOBOro o6MeHa
coobuieHmamu, aHanornyHon «WhatsApp ona nepe-
navn nudopmaummn o noroge». NoctaBLMKM faHHbIX
cMoryT ny6ankoBaTb CBOM AaHHble Yepes Beb-cepBuChl,
a nonb3oBaTeNn CMOryT NOMPOCUTL O NOAMUCKE Ha
WHTepecyloLLMe NX NOTOKN AaHHbIX. o mepe nosasne-
HMA HOBbIX AaHHbIX, NOANUCAaBLUNECA MOJIb30BaTENN
6yayT nonyyaTtb X HemegneHHo, Nog06HO TOMy, Kak
noJib3oBaTeNn NOJly4yaloT COOOLLEHMA OT rpynnbl B
WhatsApp, B KOTOPOW OHM COCTOAT.

D¢ dekTMBHOE MCNONb30BaHME OTKPbITbIX
CTaHOapToB

MCB 2.0 6yaeT achdhekTMBHO MCNOJSIb30BaTb CYLLECTBY-
lowme oTpacneBble CTaHOAPThl, KOTOPble ABNAIOTCA
OTKPbITbIMK 1 06WwenocTynHbIMU. B coBpemeHHOM
aKocucTeme pa3paboTku CTaHOAPTOB OpraHM3aunm rno
CTaHOapTU3auum TECHO COTPYAHNYAIOT APYT C APYroM,
4YTOObI MUHUMM3MPOBATb AYOANPOBaHME N IKCMEPTHbIE
3HaHuA gpyr gpyra. KoHcopumym BcemupHon nayTuHbi
obecne4ymBaeT OCHOBY BEDO-CTaHOapTOB, KOTOpPbIE
ncnonbaytoTcA OTKPbITbIM reonpPOCTPaHCTBEHHbIM
KOHCOPUMYMOM U APYrMMMU KNOYEBBIMU OpraHaMu
no craHpapTmnsauuun. McnonbzosaHne BMO oTkpbITbIX
CTaHO4apTOB NO3BOJIAET NPUMEHATb NOAXOL «CO3ha-
BaTb NYTEM UCKJIIOYEHMA». B pamkax aToro nogxopa
OynyT UCMoJib30BaTbCA OTKPbITble CTaHOapPThbl, NPU-
HATblE B OTPac/iM 1 3a eé npefenamm, cTabunbHble U
HafEXHble peannsaumn, YTo NO3BOAUT PacLUUPUTb
OXBaT y4acTHUKoB o6MeHa gaHHbiMy1 BMO 1 cHU3nTb
6apbep anAa obecneyeHnna gocTtyna YneHos.

OTkpbITble cTaHAapTbl TakXe obecneymBaloT opra-
HM3auMAM OOCTYN K LUMPOKOMY CNEeKTpy roToOBOro
nporpamMmMHoro obecrne4yeHus (C OTKPbITbIM M 3aKPbITbIM
NCXOOHbIM KOAOM). ITO CHUXKaeT CTOMMOCTb pa3spa-
©60TKM 1 CONPOBOXAEHUA NPorpamMmmHoro obecneyeHus,
a TakXKe NoMoraeT CHU3UTb 6apbepbl 41A OCYLLECTBIE-
HUA N ncnonb3oBaHmA. OpraHMsauumn cMoryT BbiGMpaTb
M3 CYLLLECTBYIOLLUX NPOrpPaMMHbIX CPEACTB, KOTOpPblE
No3BONAT UM 6bICTPO 1 3 HEKTUBHO NONYUNTb JOCTYN
K BbIOpaHHbIM AaHHbIM U UCNOJIb30BaTh MX.

O6nauHasn uHbpacTpyKTypa

CnyTHUKKN, pagunosiokaTopbl U YUCNIEHHbIE MOAENM
Npoun3BoAAT Oonblle gaHHbIX, 4YeM Korga-nmbo npe-
xpae. XpaHeHue n ob6paboTka aTUX AaHHbIX, a TakXe
ynpasneHue nmun TpebyloT goporocroauwen nHdpa-
CcTpykTypbl. Bonee Toro, 06 bEMbI AaHHbIX CTAHOBATCA
HACTOJIbKO BOJIbLLUNMM, YTO 3arpy>kaTb BCE flaHHble ANA
nokanbHo 06paboTKM Nonb3oBaTeNieM CTaHOBUTCA
BCcE 6onee HepaunoHanbHbiM. bonee achdekTUBHbIN
noaxon 3akJjtovaeTca B TOM, 4ToObl NepemMecTUTb
06paboTky 65nXe K JaHHbIM, UICNOJb3yA 06n1ayvyHble
TexHonorun. O6nayHble nnaThopMbl NPeaoCcTaBNAIT
MHMpPacTpPyKTypy N NporpaMmmHoe obecnevyeHme Kak
yCnyry, 4To no3sonAeT o6pabdaTbiBaTh AaHHbIE, HAXO-
OAwmeca nobnmsocTu, B cpeae, KOTOPYo MOXKHO JIErKO
TUPaXNpoBaTb N UCMOJIb30BaTb MOBTOPHO.

XoTta UCB 2.0 He 6ygeT HacTanBaTb Ha UCMONb30BaHUN
ob6nayvHbiX TeEXHONOrMM, oHa 6yaeTt cnocobcTBOBaTh
TOMY, 4TOObI UeHTpbl UICB npumeHaAnu obnayHblie TeX-
HoJloruu, rae uenecoobpasHo, AnA yooBeTBOPEHUA
noTpebHocTen nx nonb3oBatenen. loatomy, HecMoTpA
Ha To, YTo TpeboBaHue 06 Ncrnonb3oBaHNUM 06NaYHbIX
CepBUCOB He ByeT BKIIOYEHO B TEXHUYECKME NpaBuna
BMO, UCB 2.0 6yaeT cnocobcTBOBaTh MOCTENEHHOMY
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BHeApeHUo 06nayHbIX TEXHONOIMN TaM, rae OHu
obecneynsaloT Hanbonee apdhekTMBHOE peLLeHue.

O6nayHana MHbpacTpykTypa NnpeacrtasnAaeT cobomn
roToBOe pelleHue anqa rmbkoro pasmeLLleHna gaHHbIX
N cepBUCOB. ATO 03HAYaET, YTO CUCTEMY, BBEAEHHYIO
B 3KCMyaTauuto B KOHKPETHOW CTpaHe, MOXHO JIErko
yrnakoBaTb 1 pasBepPHYTb B APYrnxX CTpaHax ¢ aHano-
rMYHbIMU NOoTpebHocTAMM. Micnonb3oBaHWe 06ayvHbIX
TexHonorun nossonut NICB 2.0 achchekTnBHO pa3sep-
HYTb UH(MPACTPYKTYPY U CUCTEMbI C MUHUMAJIbHbIMM
yeunuamu gna HMIC 3a c4éT nocTaBKM roTOBbIX
CEPBUCOB N MPUMEHEHNA eanHO0b6pasHbIX METOA40B
06paboTku n obmeHa JaHHbIMU.

CnepnyeT YETKO NOHUMATb, YTO pa3MeLLeHne faHHbIX
n/vnu cepsucos B obnake He BNUAET Ha NpaBo cob-
CTBEHHOCTU Ha AaHHble. [laxke B o6nayHowm cpefe opra-
HM3auMKn COXPaHAIOT NpaBo COOCTBEHHOCTU Ha CBOU
OaHHble, NporpammHoe obecrneyeHne, ynpaBneHue
KOHdUrypaumem n usmeHeHMAMM TOYHO Tak Xe, Kak
ecnu 6bl OHU pa3meLlanu y ceba cBoo COOCTBEHHYIO
nHdpacTpykTypy. B pesynbTaTe npaBa Ha AaHHble U
Ha yka3aHue UX UCTOYHMKA OCTaloTCA Y OpraHM3auunm,
a 06nako — 3TO NPOCTO TEXHMYECKOEe CPeacTBO AfA
ny6éankaunm gaHHbIX.

O6nayHble cepBUCbl — 3TO BbICOKO3(DEKTUBHbBIE
WHCTPYMEHTbI A1A NpefocTaBsieHnA MHDPaCcTPYKTYpbl
M nporpammHoro obecrnevyenuma. OgHako Heobxoaun-
MOCTb PMHAHCUPOBAHUA 3TUX YCNYT Ha MOCTOAHHOMN
OCHOBE npepfcTaBnAeT cobon npobnemy onAa Heko-
TOpbIX YNEHOB N He OYEeHb XOPOLUO COrilacyeTcs ¢
TUNNYHbIMM BGU3HEC-MOOENAMU, UCTONb3YEMbIMMU
MeXAyHapoAHbIMU y4YpexaeHMeM no Bonpocam pas-
BuTMA. OQHaKO CyLLLECTBYET BO3MOXHOCTb NOJTy4YnTb
HayaNibHoe MHAHCUPOBaAHME, TEXHUYECKYIO MOA-
OEepP>XKy 1 0byYeHne oT KOMMNaHUN, NpefoCTaBAAOLMNX
o6nayHble cepBucbl. U, oencTBuTENbHO, O4HA U3
TakMX BO3MOXHOCTEN paccMaTpuBaeTcA B paMkax
neMoHcTpaunoHHoro npoekta NICB 2.0 «O6meH aak-
HbIMU aBTOMaTU4YeCKUX MeTeocTaHuun B Manasu».
O6nayHble ycnyru, 6ecnnatHo npeaocTaBifeMble
BMO komnaHuen Amazon, no3BofAT pa3paboTaTtb
cuctemy obmeHa gaHHbIMK B pamkax MICB 2.0, koTtopas
NnoTeHUMaNbHO MOXET ObiTb pasBEpPHYTa B ApYyrux
cTpaHax. [loTpebHOCTU B NOCTOAHHOM (PUHaHCUpo-
BaHMUN MOTYT ObITb MOKPbITbI 3@ CHET UHULMATUBLI NO
co3paHunio ®oHpa pUHaAHCMPOBAHUA CUCTEMATUYECKMX
HabnoaeHun (DOCH)’. 3To aéT BO3MOXHOCTb cae-
natb o6MeH JaHHbIMU HabNOOEHUN MOCTOAHHbIM
N HaJEXHbIM B pernoHax, rge HegocTaTok AaHHbIX
ABNAeTCA AaBHULIHEN npobnemMon, BNUAOLWEN Ha

7 ®oHp dMHaHCMpOBaAHMA cUcTeMaTUYecknx HabnogeHnn
npepnoxeH AnbAHCOM AnA pa3BuUTUA B 061acTU rmapomeTeo-
ponorun B ka4ecTse CpeAcTBa NPefoCcTaB/IeHNA TEXHUYECKOMN
n buHaHCOBOWM NMOMOLLUM, NO3BONAIOLEN pa3BMBalOLLMMCA
cTpaHam nony4atb 1 06MeHUBaTbCA OCHOBHbBIMMW AaHHbIMM
HabnoaeHUn, Heo6xoaUMbIMU ANA YNyYLWEHNA NPOrHO308
noroAbl U KNMMaTUYeCcKOro o6cnyXmBaHus.

kayvectBo YIIM n acpdekTnBHOCTL CUCTEM paHHEro
npeaynpexaeHun.

HosbI noaxopa, ans ocywecTBaeHUs
MncB 2.0

MNCB 2.0 6yneT ucnonb3oBaTb OMbIT, MOMYYEHHbIN Npu
paspaboTke n BHegpeHun NCB, Bkntovaa orpaHUYeH-
HbIM ycnex B yaoBneTBopeHun notpebHocTen 6onee
wupokoro coobuectesa BMO. lNMnaHupyeTca noaxon,
K OCYLLLEeCTBJIEHWIO HAa OCHOBE 60Jiee TECHOro COTpyA-
HU4YyecTBa, CNOCOBCTBYIOWNIA CHUXEHUIO BapbepoB
M pacwmpeHuto ydactua B cucteme YneHos BMO un
napTHEpckux opraHmsaumn. Kak n mHorne gpyrue
COBpPEMEHHbIE MHULMATUBbI B 06/1aCTU faHHbIX, B
UCB 2.0 ucnonbayetca noaxoAd, npeanoaratoLwmn
COBMECTHOE pa3BuTue, NpoBoaA paboTy No BoBhe-
YyeHuto opraHmsaummnm gna ydvactma B UCB v ogHo-
BPEMEHHO OCYLLECTBNIAA UTepaTuBHylo pa3paboTky
OCHOBHbIX KOMMNOHEHTOB cucTembl. Ocoboe BHMMaHue
oynet yoeneHo notpebHoctAM HPC n o6ecneveHunio
Toro, 4To6bl HUKTO He ocTasicA 6e3 BHUMaHuUA.

MpuHumnbl UCB 2.08 aBnAloTcA OCHOBHbIM (hakTOPOM
ycnexa. OHM oxBaTbiBalOT HAbGOpP TEXHUYECKUX U
paboumx NpakTUK, NpeaHasHa4YeHHbIX 451A MOAepHU-
3auuMuM 4oCcTyna ¢ Lenblo coaencTBna oGHapyXXeHuio 1
JOCTYMHOCTU AaHHbIX U MH(POPMaLIMOHHbIX PECYPCOB
npu ogHOBPEMEHHOM MOBbIEHUN 3P HEKTUBHOCTH
dur3mnyeckoro obmeHa gaHHbIMU.

[lBa BaXHeNLINX afiemeHTa COBMecTHOM pa3paboTku
BkNtoYaT dyHkumio B3anmogenctema NCB 2.0 n
nopTtdenb nokasaTeNbHbiX npoektos MCB 2.0.
Bsanmopencteue UCB ocywectBnaetca ¢ peru-
OHaNbHbIMK accouuaumamu BMO, ¢ pasnuyHbiMu
nporpammamn BMO u ¢ BHelWwWHUMM napTHEpamu,
Takumun kak MexxnpaBuTenbcTBeHHaA okeaHorpadu-
yeckasn komuccma (MOK) FOHECKO v yacTHbI cekTop.
9710 nossonAeT 3abnaroBpemMeHHO U onepaTuBHO
BbIABNIATb NOTPEOHOCTM N BO3MOXHOCTU MOJIb30Ba-
Tenen 1 yyacTHMKOB, 6apbepbl 1A y4acTua, a Takxe
Nio6ble hakTopbl, KOTOPble HEOOXOAMMO YYUTbIBATb
rpynnam, paspabaTtbiBaioLMM apXUTEKTYPY N TEXHU-
yeckune komnoHeHTbl ICB 2.0. Tem BpeMeHeM B pamMmKax
nokasaTtenbHbix NpoekToB MCB 2.0 6yayT usyyatbces,
OEMOHCTPUpOBaTbCA U pa3BuBaTbcA anieMeHTbl ICB 2.0
nocpencTBoM LiefieHanpaBNeHHbIX MHULIMATUB, KOTO-
pble cooTBeTCTBYIOT NpuHumnam UCB 2.0.

CosMecTHas paspabotka MCB 2.0
B paMKax AeMOHCTPALMOHHbIX NPOEKTOB

MNoka3aTenbHble NpoekTbl 6blan 0TOO6pPaHblI Ha OCHOBE
ux cootseTcTBUA NpuHumnam NCB 2.0, nx ponu B pas-
BUTUM N MPOBEPKE KOHLLENUUIA, peleHmin n nogxoaa K
peanunzauuu UCB 2.0, B seMOHCTpaLumn NpenmyLLLECTB,

8 Cm. WMO INFCOM-1-INF04-1-3(1).
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koTopble CB 2.0 npuHecéT coobuwectsy BMO, u Ha
OCHOBE COTpyAHUYecTBa Heckonbkux YneHos BMO,
y4acTBYIOLWMNX B NPOEKTE. TN NPOEKTbI BKIIOYAIOT B
cebA HecKoJIbKO 3N1eMeHTOB, B TOM YucCIe:

e oOHapyXeHue JaHHbIX — AEeATesIbHOCTb BKJIIO-
YyaeT n3yyvyeHme o6Ner4YeHHOro onncaHmA faHHbIX
(MeTapgaHHbIX), KaTanornsawunio 1 NOUcK, a Takxe
BHeApeHne MooepPHM3NPOBAHHOIO KaTasora, oxsa-
TbiBatowero 3oHy oteetcTBeHHocTn TUUC MekunH,
CoAep>XNUMoe KOTOPOro MOXHO MHAEKCUPOBATb, a
TakXXe MOXXHO OCYLLECTBNATb HEOOXOAMMbI MOUCK
C NOMOLLLbIO KOMMEPYECKNX MONCKOBBIX CUCTEM;

¢ 0OMEH JaHHbIMN — OEATENIbHOCTb BKJIIOYaAET U3Yy-
YyeHne obner4éHHbIX NPOTOKONOB OOMeHa AaH-
HbIMU B Ka4eCcTBe COBPEMEHHOM Be6-anbTepHaTUBbI
obmeHy aaHHbiMu Yyepes3 ['CT, a Takxe co3gaHue
MexaHn3MoB o6MeHa AaHHbIMM C UCMOSIb30BaHMEM
npomblwieHHbIX popmaToB, Bkntoyaa NetCDF
(Network Common Data Form);

® KOMIMOHEHTbI cUcTeMbl 3eMNA — AEATEeNbHOCTb
BKJlovYaeT 06MeH JaHHbIMU MeXAy KOHKPETHbIMU
MPUNOXEHUAMMU, CBA3AHHBIMU C KOMIMOHEHTaMU
cuctembl 3eMJIA, U AEMOHCTPaLMio 061er4YéHHbIX
noaxonoB OJiA CHUXeHUA 6apbepoB OsAa y4acTBy-
IOLLNX LeHTPOB;

e nopaepxka HPC n manbix ocTpoOBHbIX pa3BuBato-
wmxca rocygapcts (MOCTPATI) un Tepputopun —
0eATeNbHOCTb BKJIlOYaeT MoaepHmM3aunto obmeHa
OaHHbIMU aBTOMaTUYECKMX METEOPOJIOrNM4eCcKmX
ctaHuunin B Manasu gna noanep>Xkn notpebHocTen
NMPOrHO3NPOBaHWA, a TaKXe OCYLLECTBJIEHMA B3au-
mocBazen mexgy NMUC KacabnaHka v ueHTpamum
B 30HE €ro OTBETCTBEHHOCTU M ONTUMMU3aLUn
ncnonb3oBaHuA MIHTepHeTa oA o6MeHa AaHHbIMU.

MCB 2.0 u nopaep>xka HPC

HecmoTpa Ha To, 4To ceTb LeHTpoB NICB xopoluo Hana-
XXeHa n PyHKUMOHUPYET B MNOJIHOW Mepe, HeNb3A He
OTMETUTb, YTO ECTb PETMOHbI, FAe Hann4me faHHbIX BCE
ewé KpalHe orpaHunyeHo. Noatomy B UCB 2.0 ocoboe
BHMMaHWe ByaeT yAeneHO NOBbILWEHWNIO AOCTYMHOCTU
OaHHbIX NYTEM oka3aHuAa nogaepxkn HPC B pelueHnn
HenpocTol 3aga4ym obmMeHa faHHbIMU U UX UCMOJIb30-
BaHuA. CoyeTaHue o6ner4YéHHbIX cTaHOapToOB U NPO-
TOKON0OB, 06N1a4YHbIX TEXHONOMMIN N 06LLEAOCTYNHOIO
NHTepHeTa no3sonut HPC makcumanbHo adhdekTMBHO
MCMNONb30BaTb CYLLECTBYIOLLME BO3MOXHOCTW TaMm, rae
OHM eCTb, U NPEOA0NETb CIOXXHOCTM NMYTEM CHUXEHMNA
TexHonornyecknx 6apbepos 1 onTuMmn3aumm obmeHa
OAaHHbIMU C YYETOM OFrpaHNYeHNN MHPaCTPYKTYpbl.

N BHOBb npumepom Takonm paboTbl MOXeET chny-
XXWUTb NOKa3aTeJibHbIN NPOEKT N0 0OMEHY AaHHbIMU
aBTOMAaTU4YECKMX METEOPONIOrMYEeCcCKUX CTaHUMN B
ManaBu. 3TOT NPOEKT HanpaB/ieH Ha MoAepHU3aLMIo
pernoHanbHoro o6MeHa gaHHbIMM A ycTpaHeHuA
OAaBHULWHNX NpobeNioB B 0XBaTe AaHHbIMU HabNio-
neHun. PaboTtbl BkNovaloT B ceba mogepHu3aumio

MHPacTPYKTYypbl COTOBOW CBA3U, ONTMMU3ALLMIO
npoueccos n o6HoBneHue NT-cuctem gna ncnonbso-
BaHWA 06naYHbIX TEXHONOrNN B LLEeNAX NOBbILLEHUA
HaAEXHOCTU U YCTOMYMBOCTU, a Takxe anAa obecne-
YyeHUA NoToka AaHHbIX Yepe3 NCB 2.0.

Moppep>kka YneHos npu nepexone
kK MCB 2.0

Kak onucaHo Bblwe, dyHAamMeHTanbHbIMU KOMMO-
HeHTamu VICB asnatoTca CT, yacTHaA BbigeneHHan
CeTb N KOMMEKC TeXHONOrnM, Ncrnonb3yemble anA
rno6anbHoro o6MeHa fAaHHbIMU B peXXuMe peanbHOro
BpeMeHUW. Henb3a He NpusHaTb, YTO, XOTA MOAEPHU-
31poOBaHHaA apxXUTeKTypa U 06ner4YéHHble cTaHpapTbI
M npoToKonbl ynpocTaT yyactme B UCB 2.0, nepexop
o1 I'CT, kak aTo NpeaycMOTpPEHO NPOEKTOM, noTpe-
6yeT cneumanbHOM Noanep>XXku, 4Tobbl YneHbl Mornu
OCYLLECTBUTb 3TOT Nepexo 6e360ne3HeHHO. YneHam
OyneT okasaHa nogaepxkka npu nepexoge k UCB 2.0
nocpeaAcTBOM coveTaHuA obyyeHua, nHOOPMaLNOH-
HO-NPOCBETUTENBLCKON paboTbl 1 pa3BUTHA cOOOLLECTB
CMeunanmcToB-NnpakTUKOB, YTO NMO3BOJIUT COCPEROTO-
YMTbCA Ha pelLeHnn Npobsiem, CBA3aHHbIX C KOHKPET-
HbIMU acnekTamu nepexopa. B pamkax npoekrta 6yner
peann3oBaHa cTpaTerua ynpasneHna U3MeHeHNAMM,
npu atom nepexopn ot 'CT ocywecTBnTca Ao Toro,
Korpa eé paboTta 6yneT OKOHYaTesIbHO 3aBeplUeHa.
[na Toro 4toObl 3aBepLWNTb Nepexos Kak MOXHO
athdekTnBHEE, BaXXHO, YTOObI YneHbl B NONHOM Mepe
y4vacTBoBanu B aton pabote, a komaHga NCB 2.0
roToBa OKa3aTb MOMOLLb MO 3amnpocy.

MNCB 2.0 obecneumBaeT BO3MOXHOCTH
ans peanmsaumm EgnHon nonmutukm
B OTHOLLEHMUM OaHHbIX

MNCB 2.0 — aTo cnegyoLwmi war B 4acTu MHGpacTpyk-
Typbl 06meHa paHHbiMu anAa BMO. OHa o6ecneuunT
TexHosornyeckme cpeacTea anAa peannsaumum HoBomn
EnnHon nonutnkn BMO B oTHOWEHUN JaHHbIX. 3TO
NO3BONUT BNagenbLy AaHHbIX OCYLLECTBNATL Bonee
3 EKTMBHbIA KOHTPONb 3@ TEM, Kak faHHble pac-
NPOCTPaHATCA U NCNONb3YOTCA, NpefocTaBaAn
OTKPbITbIV UM OFPaHMYEHHbIN OOCTYM, B 3aBUCUMOCTH
oT notpebHocTu. UCB 2.0 npenocTaBnaeT Kputmnye-
CKU BaXkHY0 BO3MOXHOCTb NpeoaoNieTb aBHULLHNE
npobnemsl, ceBAsaHHble ¢ [CT, nossonaa HMI'C, 6onee
wupokomy coobuwectsy BMO 1 mHOrum gpyrum
nosib3oBaTesiAM BO BCEM MUPE MONYYUTb OOCTYN K
OaHHbIMW O noroge, KMMaTe U CBA3aHHbIM C HAMU
OaHHbIM O cucteme 3eMA npoLule, 4em Korga-nnéo
npexge. MoTpebHOCTN HEOTNOXHbIE, NEPCNEKTUBHOE
BMAEHWE MOHATHO U ybeautenbHo, u paboTta no
nepexopny yxe Havanacb. NCB 2.0 6ygeT nrpatb
XXW3HEHHO BaXkHYl0 pOJsib B YCTPaHEHUU pa3pbiBa
B 4acTu NOTEeHUMana n B NOBbIWEHWUN rnobanbHOM
YCTOMYMBOCTU Nepes IMLOM pacTyLMX MOroAgHbIX U
KTMMaTUYECKNX PUCKOB.
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Kputuuecku Ba>kHas ponb HabnroaeHuM
B obecneveHnM MHPOPMaLMM 47151 HAYKMU
O K/IMMaTe, OLLEHKM M MOJTUTUKM

Oy Ou, komnanus Planet-A Consulting, Dctonus; Mutep TopH 1 CaiimoH HyH, HaumoHanbHbIM yHuBepeuTeT
Npnanomm B MerHyte; Omap bapnayp v Katepuna TaccoHe, Cekpetapuat BMO

Hayu4Hble nokasaTtenbcTBa U3MEHEeHUA KnumaTta Heocrno-
puMbl. U3mMeHeHne knnmaTa, Bbi3BaHHOE AeATENbHOCTbIO
YesloBeKa, yXXe OKa3blBaeT BNIMAHUE HA BCE PEruoHbI
3eMHOr0 Lwapa, NpMYém BO MHOIMX permMoHax NorofHble
N KNMaTudeckue aKkcTpemMasbHble ABIEHUA Habnoaa-
loTCA 4allle, Yem paHblie. K TakoMy BbiBOAY NpuLlna
Pa6ouana rpynna | (PI'1) MexnpaBuTenbCTBEHHOM
rpynmnbl 3KCNepPTOB Mo n3ameHeHuio knumata (MIF3UK)
B cBoéM BKknage B LLlecToln oueHo4Hbin goknapg (016,
MI3UK, 2021 r.), onnpancb Ha pa3nnyHble KOMMNEKTbI
OaHHbIX U pe3ynbTaTbl peaHann3sa, NofyyYyeHHble Ha
OCHOBe HabnaeHun 3a knumaTtom (puc. 1).

HabniogeHna ABNAOTCA OCHOBHbLIM UCTOYHUKOM UHDOpP-
Maummn 06 nameHeHnu knumaTta. Umetowmeca uctopu-
yeckne HabnoaeHus, NpPoBeaEéHHbIE HAaLUVMOHAaNbHbIMM
METEOPONIOrMYECKUMM U TMAPOSIOrMYecKUMM cnyxdamm
(HMIC), xoTA, Kak n3BECTHO, U He ABAAIOTCA MOJIHbIMU, HO

lMoTenneHue yckopunock nocne 1970-x rogos, HO He BO BCEX
pervoHax noTennexue MAET OAMHAKOBLIMM TEMMaMM
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JiexxaT B OCHOBE MOHMMAaHMA KITIOYEBbIX KITMMaTUYeCKMUX
NpoLEeccoB N M3MeHeHUa knumaTa. [JAnHHble pAabl
HabnAeHMN ¢ Ha3eMHbIX U Cy[0OBbIX METeopoJiormye-
CKMX CTaHUUM (puc. 2), paarMo30HO0B, CMYTHUKOB U OpY-
rmx cpeacTB HabnoaeHna obecneymBaloT HEOGXoANMblE
JONrocPOoYHbIe AaHHble ANA MOHMMaHMA ObICTPO MEHAIO-
LerocA knmMmata. 31 gaHHble 6binn NpoaHann3npoBaHbl
C UCMOJIb30BaAHMEM PasINYHbIX METOA0B, YTOObI 0b6e-
CNeyvYnTb HaOEXHYI0 Hay4HYO0 OCHOBY AJ1A NPOoBeAeHUA
Hay4HbIX OLEHOK N MOHUTOPUHTa.

bes nctopuyecknx HabnogeHNn HEBO3MOXHO caenaTtb
Kakon-nnb6o ogHO3Ha4YHbIN BbiBOA 06 U3MEHEHUUN KNK-
maTa. OgHaKo BO MHOMMX 4acTAX MuUpa umelowmxca
NCTOPUYECKMX U COBPEMEHHbIX HabnoaeHnin HegocTa-
TOYHO A1A afleKBaTHOr0 MOHUTOPUHIa U NPOrHO3MpPO-
BaHWA KJIMMaTa Ha perMoHanbHOM Y MECTHOM YPOBHAX.
9T0 0cO6EHHO BEPHO B OTHOLUEHUM 3KCTPEMANbHbIX
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PucyHok 1. ®parmeHT pucyHka 2.11 uz PI'1 046 MI'OUK, noka3biBatowmit TpeHAbl M BPEMEHHbIE PAAbI 4J1A Cpesn-
Hew rnobasnbHOu NpuU3eMHON TeMnepaTypbl, MoJy4eHHbIe Ha OCHOBE Ha3eMHbIX U MOPCKUX METEOPOSIOrnYecKnx
HabnoaeHni. Komnnekt HadCRUTV5S nonyveH ¢ npuMeHeHneM 3HauynTesibHOM MHTePrnoIALUMM AJ1A PErMoHOB, B
KOTOPbIX OTCYTCTBYIOT gaHHbie (UctoyHuk: MTIVK O/f16, pucyHok 2.11).
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PucyHok 2. CtoneTHAA cTaHumA 30HHOINK
(ABcTpus). Ctapasa ¢potorpagpmua — 1886 roga, HoBaAa
¢dororpagpua — 2001 roapa

KMMaTUYeCKUX ABJIEHUN, KOTOPbIE, Kak NpaBuio, HOCAT
6osee Nnokann3oBaHHbIN N KPAaTKOCPO4HbIV XapakTep. B
nocTynHbix B paMmkax ClimDEX gaHHbIX, UCMOJb3YIOLWNX
MHAOEKCbl U3AMEHEHMA KNumaTa, paspaboTaHHble BMO,
nmetoTcAa 6onblune Npobenbl BO MHOMMX KPUTUYECKN
Ba)kHbIX paloHax 3eMHOro wapa. B aTux panonax gna
MOHUTOpUHra TpebyeTtcA ropasgo 6onee NaoTHaA CETb
HabniogeHun, NnepegatoLLLan faHHble eXXeCcyTOYHO UNn
B CPOKM NOAMOTOBKM CUHOMTUYECKMX CBOOOK.

B O16 MIMUK oueHka akcTpemanbHbIX KNUMaTU4eCKUX
ABNEHWI B pAOe PErMOHOB OKa3aflacb HEBO3MOXHOM
M3-3a OTCYTCTBUA BO MHOTMX CNy4aAaX AaHHbIX B pacrno-
pAXEHUN Hay4YHO-UccnenoBaTeNbckoro coobuecTsa.
3To 03Ha4aeT YTo OTCYTCTBYET HabntogaTenoHan 6asa
ONA NPOBEpKU AOCTOBEPHOCTU ByayLLUX MPOEKLNin
M3MEeHEHUI B BO3AENCTBUAX B 3TUX PErmoHax u, cne-
0oBaTesNIbHO, HET BO3MOXHOCTU AnAa 3d¢heKTUBHOIo
nnaHMpoBaHMA HeOBXoAMMbIX Mep Mo aganTauuu.
HecmoTpAa Ha To, YTO 3TO MOXET ObITb CBA3aHO C
HeAOCTaTKOM UCTOpUYecknx HabnwaeHun, Heco-
MHEHHO, UMeeT MecTo U TOoT dakT, YTo umelomecs
NCTopuYeckne AaHHble He NPeAoCTaBAATCA Hay4YHOMY
coobuecTBy.

nobanbHasa cuctema HabnoaeHu 3a knumatom (FTCHK)
onpenenAeT Habop BaXHENLLUNX KNIUMaTUYECKNX Nepe-
MeHHbIX (BKnl), koTopble oxBaTbiBaloT aTMochepHbie,
oKkeaHW4Yeckue n Ha3zeMHble KOMMNOHEHTbI KNumaTuye-
CKOW CUCTEMBbI, BKJ1lOHaA METEOPONOrnio, TrMApPOSIorio
n kpuocdepy. PesynbtaTtbl HabnogeHnn 3a BKnll
NPUMEHAIOTCA BO MHOIMX obnacTtax:

® OJ21A MOHUTOPWUHra KnnmaTa, BblABNEeHNA TPeHA0B U
npepnocrtaBsieHNA I/IHCbOpMaLI,I/II/I O BO3HMUKHOBEHUN
9KCTpeMalJibHbIX MOrogHbIX YCHOBMIZ;

e n5Aa ob6ecneyeHnsA BO3MOXHOCTM MOYyYnUTb B PE3Y/b-
TaTe peaHanu3a AJIHHble BpeMeHHble pAabl noclie-
JOBaTeNbHbIX KIIMMaTUYECKNX AaHHbIX 33 NPOLUJIoe
BpeEMS;

® 1A NOBbIWEHUA YPOBHA HAaY4YHOro MOHMMaHUA
KJiMMaTa 1 pa3paboTku NPOoeKLMi KIIMMaTa Ha OCHOBE
BbIXOAHbIX AaHHbIX MOAENEN;

* 1A npepocTaBneHnsa nHGoOPMaLMoOHHON NPOaYKLUN,
HeobOxoaMmMon AanAa apantauumn.

Mapwuxckoe cornaweHne PamoyHon koHBeHunn OOH
06 nameHeHuun knumata (PKMK OOH), yTBepxaéHHoe B
2015 roay, HanpaBfieHO Ha OrpaHUYeHne BO3aencTeuA
M3MeHeHMWA KnnmaTa NyTémM obpalLLleHnA Ko BCEM CTOPO-
HaMm KoHBeHUMK ¢ npocbboi NpuHATb JOOPOBOJIbHbIE
06nA3aTenbCcTBa Mo COKpaLLeHMIo BbIBPOCOB NapHMKOBbIX
ra3oB (cMAr4YeHne NocneacTBnin) U NOBbILLEHWUIO YCTONYN-
BOCTM K NOCNIeACTBUAM U3MeHeHua Knnumarta (agantauus).
HMI'C moryT noggep>XvuBaTb 3TU LeNu NocpeacTsom
npenocTaBneHNA AaHHbIX KNIMMaTUYeCcKMx HabniogeHun
M NPOrHo30B, HeobXoAUMbIX 4NA afganTaunum n apyrux
TMNOB KIMMaTUyeckoro obcnyxmnsaHua. na storo HMIC
OOMKHbI NofiaraTbCA Ha CUCTEMY CBOBOAHOIO 1 OTKPbI-
Toro obmMeHa gaHHbIMU U BHOCUTb B HEE CBOM BKJaa.

MHorue yactu lNapuxckoro cornaweHuna TpebytoT
[OCTyna Kak K ICTOPUYECKMM, TaK 1 K TEKYLLUM MeTe-
oponiornyeckum HabnaeHnAM:

e 3apava no «yaep>kaHuto npupocTa rnobanbHomn
cpefHen TemnepaTypbl HAMHOro Huxe 2°C cBepx
OOVHAYCTPUasnbHbIX YPOBHEN U MPUSTIOXKEHUIO YCUIUN
B LieNIAX OrpaHuYeHus pocta Temrnepatypbl 4o 1,56°C»
TpebyeT AaHHbIX HabnaeHWN, YToObI Aep>kaTb NoL
KOHTPOEM BbIMOJIHEHWE 3TOM 3a4a4u 1 BO3OENCTBUE
Mep N0 CMAr4YeHMIo NOCeacTBUN.

e 3apava no NOBbIWEHUIO «CNOCOBHOCTM afanTMpo-
BaTbCA K HEGNAronpuATHbIM BO34ENCTBMAM U3MEHE-
HWA KNMMaTa 1 No COAENCTBUIO CONPOTUBIIAEMOCTH
K M3MEHEHMIO KJiIMMaTa U pa3BUTUIO NPU HU3KOM
ypOBHe BbIGPOCOB NMapHUKOBbIX Fra3oB» TpebyeTt
NPOrHO30B M3MEHAIOLLErocA KnumMmaTa, NoAroTOBNEH-
HbIX Ha ocHoBe HabnogeHnn. MMUK onpepenuna
OTCYTCTBME AOCTYMNa K AaHHbIM Kak CepbE3Hylo
npo6nemMy AnA agantauuy B HEKOTOPbIX YacTaAX
Mupa, ocobeHHo Ha ADpPUKAHCKOM KOHTUHEHTE.

e OnpepeneHne NOTOKOB MapHUKOBbIX Fa3oB Ha
ocHoBe HabnoaeHn (Ha OcCHOBE N3MEPEHUI cOCcTaBa
aTMocdepbl) MOXET CNYXWUTb PYKOBOACTBOM A
CTopOH npu oLeHKe nporpecca 1 nogaepXxKon npm
NnoAroToBKe OTYETHOCTM B COOTBETCTBUM C paMKaMu
onAa obecrnevyeHnA TpacnapeHTHOCTMW.

e Hab6niopgeHuna 3a pacTuUTeNbHbIM MOKPOBOM U 6U1O-
Maccom Ha 3eMHOW NOBEPXHOCTU MMEIT OCHOBO-
nonaratowee 3Ha4eHne ANA NOAAEPXKKU YCUIUN
MO COXPaHEHWIO U YBEIMYEHUIO MOTNOTUTENEN U
pe3epByapoB, BKNo4an feca.

e CtopoHaMm cneflyeT NOBbICUTb YPOBEHb MOHUMAaHUA B
OTHOLLEHNU NoTepb 1 yulepba, cBA3aHHbIX ¢ Hebna-
ronpUATHLIMU BO3OENCTBUAMWN U3MEHEHNA KNUMATA,
M aKTUBU3MPOBATb COOTBETCTBYIOLLME AEUCTBUA U
nopnepxky. HabniogeHna HeobxoauMbl ANA BblAB-
JNIEHWNA, YCTaHOBJIEHMA NPUYMH U MPOrHO3UpPOBaHMA
9KCTpeMalibHbIX MOroAHbIX YCNOBUIA U MeOJsIEHHO
pa3BUBalOLLMXCA ABMEHUIN U ABNAIOTCA BaXKHOM YacTbio
cucTeM NpeRynpeXXaeHnaA 0 Ype3BblYanHbIX CUTYaLMAX.

¢ NHdpopmupoBaHue 06LLECTBEHHOCTU O TEKYLLEM
1 6yayLiemMm cocToOAHUN KITMMaATUYECKON CUCTEMBI.

¢ [loppepxkka MnobanbHOro nogseAeHnA UTOroB NyTEM
npeaocTaBsieHNA OTYETHOCTM O KOJINEKTUBHOM Mpo-
rpecce B JOCTUXEHMN Lenen n 3agad lNMapuxckoro
cornatueHus.



BHOJIMETEHb BMO

29

YT106bl BHIABUTH 40OJITOCPOYHbIE UBMEHEHUA B CYTOY-
HbIX, CE30HHbIX U MHOTOJIETHUX KOoNlebaHnAX KnumaTa
Heob6XxoANM ANVHHBIN PAL KNUMaTUYeckux HabnoaeHuin
C [OCTaTOYHO BbICOKMM YPOBHEM KayecTBa U e4UuHO-
o6pas3uAa. basoBblie pAfbl KNIMMATUYECKUX OAHHbIX
«MCXOOHbIX» HabNOAEHMN AONKHbI COXPaHATbCA
Ha HeonpeAeNnéHHbIN CPOK, Aa)Ke eclM OHU HeyacTo
ncnosb3yloTcA HanpAmyio 6e3 [oNoNHUTENbHOM 06pa-
60TkN. FNobanbHble OLEHKU, NOJTYHYEHHbIE HA OCHOBE
HabnogeHWn, Takne Kak pesynbTaTbl peaHan1M3oB U
npyruve euabl MHoOpPMaLUVOHHOM NPOoAYKLNY BbICOKOIO
YPOBHS, Yallie BCero Ucrnosb3yoTca ojigd MOHUTOPUHra
M3MEHEHUA KNmaTa, nogaepkKkn, pa3paboTkn u peanu-
3aUnK NOINTUKK N NHOPMUPOBAHUA 06LLLECTBEHHOCTM.
B oTHOLWEHUN TaknX rnobanbHbIX KOMMAEKTOB AAaHHbIX
4YacTo NPMMeEHAETCA faYHCKENTUHI, YTOObl NONYYUTb
npoaykumio ¢ 6onee BbICOKMM paspelieHnem gnq nog-
DEepPXKN KNMMaTndeckoro obcny>XxnBaHmaA Ha MECTHOM
ypoBHe. OgHako BcA LenoYvka co3gaHuAa CTOMMOCTM
OT HabnogeHUn Jo KNMMaTnyeckoro obecnyxmnesaHma
B pewalowen cteneHn 3aBUCUT OT AOCTYMNHOCTU B
rno6anbHbiX MacwTabax n ceob6ogHOro n Heorpa-
HW4YeHHOro obmeHa gaHHbIMKN HabnAEHWN, a TakXe
BbIXOAHbIMM A@aHHbIMW MOAENen U faHHbIMWU peaHannsa.
HoBble 1 ycoBepLLUeHCTBOBaHHbIE KOMMAEKTbI KMMa-
TUYEeCcKNX faHHbIX, BKJIlOYaA KOMMNEKTbl pe3ynbTaToB
peaHanusa u gpyryio MHHOBaLMOHHYIO nHdopmaLum-
OHHYI0 NpoayKkuuio, 6yayT NOABNATLCA U UcyesaTb,
npu 3TOM B KaXXA0M cnefylowem Komnnekte 6yayT ¢
NoJSIb30N NMPUMEHEHbI HOBblE UOEN N BO3MOXHOCTH,
HO 3TV KOMMEKTbl HEJNIb3A co3aaTb 6€3 MOCTOAHHOIro
[OCTyna K UCXOAHbIM HabnogeHuaAM.

KpalHe BaxkHO 06MeHMBaTbCA UCTOPUYECKMMI Habntoae-
HUAMK N 06ecnevnBaTb UX COXPAHHOCTb, YNPaBAATb MU
HaOEXHo 1 aphekTUBHO U AenaTb UX 4OCTYNHbIMMK AnA
BceX. HbiHelwHee 1 6yayLune NOKONEHUA uccnegoBaTe-
e JOMKHbI UMETb BO3MOXXHOCTb UCMOJIb30BaTh AidHHble
n paboTaTb C HUMW ANA NPeaoCcTaBleHNA NPOAYKLMN
n obcnyxueaHua, Heobxoaumbix ana ahekTUBHOro
NPUHATUA peLleHUin, CBA3aHHbIX C KIIMMaTOM.

PeaHanus

PeaHanns umeeT pAag npenMyLLeCTB B NilaHe UCMOJb-
30BaHMA 4J1A YNCSIEHHOTO NPOrHO3UPOBaHUA MOroAbl
(4Mn), a Takxe gna nsyvyeHuna knumata. OH urpaet
BaXHY'O pOJib B NpPeAoCTaB/IEHNM BbICOKOKAYECTBEH-
HbIX N NOAPOOHBIX AaHHbIX O KJIMMaTe B NPOLUIOM U
HacToALweM, KOTopble HeobxoaMMbl AnA NoAAEPXKN
peweHnn no agantauun. OH TOYHO OTpaxaeT HU3-
Kyl 4acToTy M3MeH4YMBOCTU anA Heckonbkux BKnll,
HabnogeHne 3a KOTOPbIMU NPOBOAUTCA Ha AOCTa-
TOYHO XOpOLIEM YPOBHE BO BCEM MUpeE HauMHasA C
1980-x rogos (Simmons et al., 2017). K Hum oTHOCATCA
TemnepaTypa NpM3eMHOro Bo3ayxa, Temnepatypa
Tponocdepbl N HUXHeN cTpaTocdepbl, BNaXHOCTb
npuU3eMHOro Bo3ayxa un ocafaku. [laHHble peaHanusa
TakXxe NpenocTaBNAT NONe3Hy nHopmauuo o
HekoTopbix BKnll, HabniogeHue 3a KOTOpbIMU NMPOBO-
OWTCA Ha He A0CTAaTOYHO XOPOLLEM YPOBHE, Hanpumep
0 TponocdepHbIX BETPaXx, BNaXHOCTU NMOYBbI, pacxoae
BoAbl B pekax n pevyHom ctoke (Dunn et al., 2020).

PeaHanns B 3Ha4MTeNbHOWM CTENEHM 3aBUCUT OT HaNN4nA
rno6anbHbIX BbICOKOKAY€CTBEHHbIX Ha6J1IO,D,eHVIIZ.

Mob6anbHbIM peaHanus ¢ UCNONb30BaHUEM
uHopacTpykTypbl HIMMM

Pa3BuTure rmobanbHOM cucTeMbl HaONOOEHUN, BKITlOYana
Heob6xoaAuMY MHGPaACTPYKTYpPy M NPOTOKONbI, 06e-
cne4yunBaioLme obMeH JaHHbIMU BO BpeMeHU, 611M3KoMm
K peanbHOMY, NO3BONINIO BBOAUTb B AENCTBUE BCE
6onee coBeplueHHble cuctembl YIl, koTopble ncrnonb-
3yloT HabnogeHUA AnA NHMLUManu3auum rnobanbHbixX
Mogenen NporHo3npoBaHuA. YcnewHocTb NporHosa
CUNIbHO 3aBUCUT OT HaNU4MA AAHHbIX HAa3eMHbIX U
KOCMUYECKNX HabnoaeHUn, YyBCTBUTESIbHbIX K KJtO-
4YeBbIM METEOPONOrMYECKUM NMepeMeHHbIM, TaKUM Kak
npu3eMHoe faBrieHne, TemnepaTypa M BNa>HOCTb
BO34yXa, CKOPOCTb U HanpasneHue BeTpa. [1o mepe
pa3BuTUA Mogenen, nosponalwWwmMx 6osee TOYHO
NpeacTaBNATb pa3inyHble hU3NYecKne u XMMmn4eckmne
npoLeccbl, BaxHoe 3HaYyeHne nNpnobpeTatoT MHOrmne
aopyrue Buabl HabnioneHWn, ceA3aHHble, HanNnpumMep,
c cocTtaBoM aTtmocdepbl, BUOXUMMEN OKeaHa W Mpo-
ueccamum Ha noeepxHocTu cywu. NporHocTuyeckan
npoaykumMa o6bHOBNAETCA HECKOJIbKO pa3 B AeHb, Mo
Mepe NMOCTYyMNNeHUA HOBbIX AaHHbIX HAabNAEHUN, N
pacnpocTpaHAeTcA cpeamn nonb3oBaTesien B Te4eHue
Heckonbkux 4YacoB. Kputnyeckn BaxkHbIM LLarom B
3TOM npouecce ABAAETCA MHULUMNPOBAHME HOBOTO
MOZAENIbHOro NPOrHo3a Ha OCHOBE KOPPEKTUPOBOK,
o6ycnoBneHHbIX NoslydyeHnem HoBon nHbopmaummn B
pesynbtaTte nocnefHux HabnogeHnn. TeXHUYECKUM
TEPMMHOM AnA 0603HAa4YeHMA 3TOro HENPEPbLIBHOIO
npoLiecca cMeLnBaHNA AaHHbIX HAabNIOAEHWI C Pe3yb-
TaTaMu MOAEeNNPOBaHWA ABNAETCA TEPMUH «YCBOEHME
AaHHbIX»,

Co BpemeHem rnobanbHasa cuctema UMM Ha ocHoBe
HabnaeHNN 1 B COOTBETCTBUN C 3aKOHaMN HBU3NKN
Oynet obecnevynBaTb ANIMHHbIE BPEMEHHbIE PAAbI
MEeTeopOoJIOrnyYecknx rnosen gnAa Heckosibkmx reodu-
3MYeCKUX NapameTpoB, OXBaTblBaOLWMX BECb 3EM-
HOW Wap OT NoBepxHOCTN 3eMnu Ao cTpaTtocdepsbl.
Korga cuctembl YIMMN Havanu dyHKUMOHMpPOBaTL B
1970-x rogax, BCKOpe cTaso NOHATHO, YTO Takoe uund-
poBoe npepctaBneHne atmochepHON LUNPKYnAaumu,
cofep>Kalllee NCTOPMIO NOroAHbIX ABNEHUIN MO BCEMY
Mupy, 6yneT UMeTb HEOLLIEHMMOE 3HaYeHne AnA uccne-
OOBaHuI 1 pa3paboTok B 06nactn atMochepHbIX HayK.
OpHako co3faHue nocnefoBaTebHOro pAaa AaHHbIX,
OXBaTbIBalOLWEro HeCKONbKO AecATUNeTUn, Tpebyet
NnoBTOpHON 06paboTkN, NN peaHanunsa, apXmMBHbIX
M Npoweawnx KOHTPOJb KavyecTBa HabnogeHun ¢
ncnonb3oBaHnem puKcUpoBaHHON KOHMbDUrypauum
mogenu Yl u cnctembl ycBOEHUA OaHHbIX. Takoun
peaHann3 Heo6Xo0ANUMO NepUoanNYeCcKnN MOBTOPATD,
KOrfa moAaenu NpPorHO3npoBaHUA, BXOAHbIE AaHHble
HabNOAEHUI U METOO0NOMMNA YCBOEHUA AaHHbIX CyLLe-
CTBEHHO YJ1y4LLaOTCA, a HOBbIE BbIYMUCNUTENbHbIE BO3-
MO>HOCTU MNO3BOJIAIOT MOBbICUTb MPOCTPAHCTBEHHOE
N BPEMEHHOE pa3pelleHne OaHHbIX.
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PeaHanus npegocTtaBnsaeT akagemMmyeckomy nccrenoBa-
TeNbCKOMY COOBLLECTBY AOCTYN K OFPOMHOMY 06 bEMY
MHdbopmMauumn, nonyvyaemon rnobanbHOM cUcTemon
HabnoaeHU U CUHTE3UPOBAHHOW C UCMOIb30BaHNEM
CaMblX COBPEMEHHbIX MoeNen NPorHo3npoBaHunaA, B
yaobHon ana ncnonb3oBaHua dopme.

LlenTpbl YT ABnAIOTCA OCHOBHbLIMW NONb30BaTENAMU
OaHHbIX peaHanun3a, Hanpumep B Ka4ecTse KpuTepmAa anA
oueHkn ahdHeKTUBHOCTUN CpeaHECPOUYHbIX NPOrHO30B.
BbicokokayecTBeHHble faHHble peaHanusa kpawnHe
Heob6xoauMbl AnA pa3paboTKu CMCTEM CE30HHOIO NpPo-
rHO3MPOBaHUA KNMMaTa, KOTopble 3aBUCAT OT HaNN4mA
6onbLon 6a3sbl faHHbIX PETPOCNEKTUBHbBIX MPOrHO30B
(To ecTb NOBTOPHbIX NPOrHO30B PENPE3EHTAaTUBHbIX
NCTOPUYECKNX YCIIOBUIA) AJ1A CTaTUCTUYECKON KOppeKLmn
cucTemaTnveckmx owmnbok, KoTopble 06bIYHO BO3HU-
KaloT B JONFOCPOYHbIX NporHo3ax. [laHHble peaHanusa
MCMOJIb3YyI0TCA AJ1A OLEHKM rNobanbHbIX KNUMaTUYECKNX
pexuMoB 1 pyHKLMA pacnpeneneHna BEpOATHOCTEN
ONA pas3fiMyHbIX METEOPONOrNYecknX napameTpos,
Cny>XaLlmx OCHOBOW AfA pacTyLlero Habopa npoayKunm
BEPOATHOCTHOrO NMPOrHO3NPOBAaHMWA, KOTOPaA MOXeT
MCNoNib30BaTbCA AJIA OLEHKN PUCKOB, CUCTEM aBa-
PUMNHOTO OMNOBELLEHUA, NNaHMPOBaHNA N NPUHATUA
peweHuin. K Hel oTHOcATCA, Hanpumep, KapTbl, Ha
KOTOpPbIX yKa3aHbl MecTa, rie BO3MOXHO pa3BuTue
3KCTPEMabHbIX MOroAHbIX YCIOBUM B GandKanLlem nnm
cpeaHeM BpeMeHHOM ananasoHe (puc. 3).

PeaHanus knumaTta

Ucnonb3oBaHune gaHHbIX rnobanbHOro peaHanusa ana
KIMMaTUYecknx NpuMeHeHnn 6bICTPO pPacTéT, HECMO-
TPA Ha XOPOLLO M3BECTHOE BNIMAHME NOrPELLHOCTEN B
MoAenax n HabnaeHNAX Ha oTobpaxeHne U3MeH4Yn-
BOCTU U M3MeHeHUA knumaTa (Bengtsson et al., 2007).
PeaHanna — 310 pacyé€Tbl 3a HECKOJIbKO AECATUNETUN

WHpeKc upe3BbiuaiiHoro NPorHo3a TemnepaTypbl Ha BbICOTe 2 M Hajl NOBEPXHOCTbIO
1 075 05 05 075 1

PucyHok 3. KapTa nHgekca 4pe3Bbl4aiHOro rnporHo3a
(N4r1) Ha 5 okTAGpA 2021 roga, nokasbiBaroLas, rge

B TeYEeHMne caeayoLmnx ceMmuy He ecTb BePOATHOCTb
aHoMasibHov noroAsl. L|peTom oTmMey4eHbl 30Hbl ¢ Bepo-
ATHbIM CU/IbHbIM BETPOM (CUPEHEBbI), 06UbHbIMU
ocagkamu (3en1EHbIN), BbICOKUMU (XKENTbIVI/OPaHXXeEBbIN)
u HU3Kkumu (rony6oii/cuHunii) tTemnepatypamu. N4l
OnNUPAaeTcA Ha KINMaToJ10rM4eckne Pexunumsl u Bepo-
ATHOCTU aHOMasnanu, NoJly4YeHHble Ha OCHOBE AaHHbIX
peaHanu3sa (MctouHuk: ELICIIII).

C MCMNONb30BaHMEM COOTBETCTBYIOLLEN MOAENN, orpa-
HUYEHHbIE Hann4nem HabnogeHnn; nioboe cepbE3HoE
N3MeHeHMe B OrpaHNYEHNAX, CBA3AHHbIX C HabnoaeHn-
AMU, NOTEHLMANbHO BAMAET Ha OLLEHKY KNUMaTUYeCKUX
curHanos. CoBpeMeHHble peaHanusbl UMetoT 6onblLue
BO3MOXHOCTEN KOPPEKTUPOBATbL NOrpeLHocTy 6naro-
JapA yBENNYEHNIO AOCTYNHOCTN BbICOKOKAYECTBEHHbIX
KOHTPONMPYeEMbIX HabntogeHNNn, ynyyLeHmnio mogenen
NPOrHO3MPOBaHNA U JOCTUXKEHNAM B 06J1aCTV YCBOEHMA
DaHHbIX. B pe3ynbTate U ¢ Y4€TOM pacTywen ponu
peaHanusa B KJIIMMaTU4YECKOM 0BCNy>XXUBaHUN TeNepb
CTano NpuBbIYHLIM FOBOPUTb O «peaHanunae KnumaTar.

BmecTe ¢ ApyrMmMm KNnMmMaToNorMyeckumMm KOMaeKTamm
JaHHbIX, NONyYEeHHbIMW TOJIbKO Ha OCHOBe Habnope-
HWI, AaHHbIE KNMMaTUYeCcKoro peaHanmsa B HacTosALLee
BpeMA PerysiApHO NCMOJIb3YIOTCA B €XXerogHbix Aokna-
[ax 0 COCTOAHUM rNoBGanbHOro Knumarta, ny6nmkyembix
BMO, AMepukaHcKum meTeoponormvyeckum obue-
ctBoM 1 Cny>601 no Bonpocam U3MeHeHMWA KnnumaTa
B pamkax nporpammbl «KonepHuk». Mcnonb3oBaHue
uHdpacTpykTypbl YT gnAa peaHanusa knumaTa UMeeT
HEeCKONbKO BaXHbIX NpeumyuwecTs: 1) gaHHble 06
N3MEHEHUN KNMmaTa MOryT 6biTb OOHOBJIEHDbI B AHU
npoeefeHnAa HabnwogeHuin; 2) oueHkn BKnll oxsa-
TbiBalOT BECb 3EMHOMW LIap, BKAOYaa TPOnNU4eckme m
BbICOKOLLUMPOTHbIE PErMOHbI; 3) OLIEHKN OCHOBbIBAIOTCA
Ha Npowepwnx KOHTPOsb KayecTBa AaHHbIX Habo-
OEHUN 13 BCeX JOCTYMHbIX UCTOYHUKOB; 4) OLEHKN
ona pasHbix BKnll dunsnyeckn cornacytotca gpyr c
Opyrom; 5) gaHHble MeTeopoIornyeckmx HabnioaeHun
3¢ heKkTUBHO NCNONb3yOTCA NOBTOPHO ANA KnnmarTa,
NnoBbILWan Nosb3y oT o6MeHa UMu.

PacTywana oceegoMNEHHOCTb 06 N3MEHEHUM KnnMaTa
N ero 3Ha4YnTesNIbHOE BAUAHUE HA XN3Hb U UICTOYHUKN
CPeACTB K CYLLECTBOBAHUIO NPUBENMN K YBEJIMYEHUIO
cnpoca Ha Hay4YHo ob6ocHOBaHHOe ob6cnyXuBaHue
ONA pa3nNnyHbIX CEKTOPOB 9KOHOMUKK. PeaHanns knu-
MaTa QOJIXXEH CbIrpaTb KJ0YEBYIO posib B pa3paboTke
aToro obcnyxusanua. MHoycTpua nepectpaxoBaHusa
nonaraeTcA Ha faHHble peaHanusa pnsa Nony4vYeHus
CTAaTUCTUYECKMX AaHHbIX U TPEHAOB MO BETPOBbLIM
6ypAM, NpUBpPeXHbIM HAaBOLHEHMUAM N APYrUM ABJe-
HWAM, CBA3aHHbIM C MOrof4on, ANA OUeHKN byayLien
YA3BMMOCTU M yObITKOB. AHaNnorn4yHbiM o6pasom
ajanTaumA K UBMEHEHUIO KMMaTa B TPaHCMNOPTHOM
1 NHPACTPYKTYPHOM cekTopax TpebyeT nHdbopmaumnm
O TpeHAax uh U3MEHYMBOCTU TeMMNepPaTypbl U OCaAKOB,
a TaKke APYrux KJIoYEeBbIX NepeMeHHbIX, Ha KOTopble
B/IMAET M3MEHEHUE KNMMaTa, TakMX Kak BJIaXXHOCTb
NMOYBbl, YPOBEHb MOPA U MOPCKOW NEA. IHEPreTUYECKNI
CEeKTOp CUJTbHO 3aBMCUT OT AlaHHbIX peaHanuaa B nniaHe
noslyyeHua napaMmeTpoB, HE0H6XOAUMbIX AN OLLEeHKN
noTeHUManbHOM CTOMMOCTU PasfiIMvyHbIX BO3OOHOB-
NIAIEMbIX UICTOYHUKOB 3HEPIUN NO BCEMY MUPY, BKIIIO-
Yyana BeTep, CONHUEe 1 rnagpoaHepruio. B cenbckom u
JNIECHOM XO03ANCTBE AaHHble peaHanusa perynapHo
MCcnosb3yloTcA OJIA KapTUPOBaHMA NepeMeLLeHmnna
KJIMMaTUYECKUX 30H, BAUAIOWMNX Ha NaaHUpoBaHue
NoceBOB U BOAOCHaGXeHwMe.
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Tekyuwiee coctosiHMe rmobanbHbIX
APXMBOB MCTOPHUECKMUX
MEeTeopONorMiyeckmnx SaHHbIX

Kak oTme4yanochb Bbille, apXUBUPOBaHUE KNUMATU-
YecKMX AaHHbIX U CBOOGOAHbBIN U HEOTPaHUYEHHbIN
[OCTYN K HUM MMEIOT Ba)kHenwwee 3Ha4veHne. HecmoTpa
Ha CyWeCcTBEHHble YAYy4lleHUA B apXUBUPOBAHUNM
knumaTmnyeckux gaHHbix (Noone et al., 2020; Durre et
al., 2018), MHOTrMe NpenATCTBUA BCE eLLé CYLLECTBYIOT:

® [faHHble MOryT OGbITb HE AOCTYMHbI ANA CBOGOAHOIO
obmeHa. B HekoTOpbIX cnyyasax gaHHble HabnoaeHUM
He NpefoCTaBAAIOTCA AJ1A MeXAyHapoAHoro obmeHa
N1 NpefocTaBnAOTCA TONbKO 3a nnarty;

® faHHble MOryT 6biTb B CBOOOOHOM OOCTYMNeE, HO
OTCYTCTBUE PECYPCOB MOXET NPENATCTBOBATL MPO-
Leccy obmeHa faHHbIMY;

e 0O6MEH OaHHbIMU MOXET OCYLLUECTBNATbLCA, HO Ha
orpaHn4yeHHOM OCHOBE, HaNpuMep, TOJIbKO AJiA onpe-
OENEHHbIX Lenen unv c onpenenéHHbiMy rpynnamu;

* HeHapgnexaliee yrnpasieHne gaHHbIMU MOXET NMpu-
BECTU K CUTyauuun, Koraa AaHHble He o6Hapy>XXeHbl
W, criegoBaTeNibHO, HE UCMONb3YIOTCA, AaXKe ecnu
OHW HOMUWHAJNbHO OOCTYIMHbI;

® KJMMaTMU4yeckume AaHHble MOTyT ObiTb MOTEPAHDI:
GyMaXKHble 3anncK NOPTATCA, 3NEKTPOHHbIE (hopMaTbl
CTaHOBATCA HEeYNUTaeMbIMU, OTCYTCTBYET pe3epBHOE
KOMUpoBaHMWe 1 Haanexalllee apXMBupoBaHme — BCE
9TO MOXET BHECTM CBOW BKNag.

NcTopunyeckn coxpaHeHMeM AaHHbIX 3aHMManochb
HebosbLIOe YNCNO YYpeXOeHU, a NpenocTaBieHme
NCTOPUYECKNX AaHHbIX HOCUNO (pparmeHTapHbI Xxapak-
Tep. KomnnekTbl ctann 6onee NosHbIMK Nocie Toro,
Kak oOMeH JaHHbIMW CTajl OCYL,eCcTBNATbLCA Yepes
no6anbHyto cuctemy Tenecsasu (FCT), yTo no3sonuno
cobupaTb U apXMBMPOBATb 3TU AAHHbIE.

MyTb nponoxunn mopckue HabniogeHua. B TeueHne
HECKOJIbKMX AECATUNETUA AaHHble cobupatoTca u
obobuatotca B pamkax MexayHaponHoro Bceob6b-
emMntouiero Habopa AaHHbIX Mo aTMocdepe 1 okeaHy
(MKOALC) (Freeman et al., 2017). [laHHble XxpaHATCA B
MHOFOMEpPHOM apXUBE, U BCE OPUrNHASIbHbIE UCTOYHMKM

coxpaHeHbl. HecoMHeHHO, ocTaloTCA HauNOHaNbHbIe
apXu1Bbl, KOTOPbIe MOXHO 6bI110 6bl eLé 6oblUe UHTe-
rpuposaTb B UKOAZAC, yny4wus ero oxsaTt. UKOAZC
OOCTUr 3HAaYUTENbHOWN CTENEHU 3PENOCTU, TEXHOJIOTU-
Yeckui npouecc Hagnexawmm o6pasom noaTeepP>KAEH
OOKYMeHTaMu 1 npegycMaTpuBaeT BbICOKUA YPOBEHb
NoAAEPXKKM CO CTOPOHbI coobLyecTBa.

Haxogawwuinca B Awsunne MupoBoi LEeHTP AaHHbIX
no MmeTeoponornn nogaepxmeaetcAa HaunmoHanbHbIM
ueHTpoMm nHdopmaumm ob okpyxatowen cpene (HLIMOC)
HaunoHanbHOro ynpaBneHuna no uccnefoBaHMIo OKea-
HoB 1 aTMoccepbl (HYOA) CLLA. B coTpyaHuyecTse ¢
MeXAyHapoAHbIMU 1 HaLMOHaNbHbIMWU OpraHM3aumMamMm
HUWMOC cobupaeT, kaTanorusnpyet u apxumsumpyet
rno6anbHble METeopPosiornyeckne AaHHble, KOTOpble
cBOOOAHO M OTKPbLITO NPEAOCTaBNAIOTCA HayYHOMY
Cco006LECTBY N 06LLECTBEHHOCTM Yepes NopTalibl AaHHbIX
n Be6-cepBUCHI.

NHTerpmpoBaHHbIN rnobanbHbli apXMB PagnoO30H-
nosbix HabnogeHun (MFAPH) HYOA BkniovaeT pagu-
030HA0BbIE N WAPONUNOTHbIe HabnogeHnAa ¢ 6onee
yem 2800 rnob6anbHO pacnpefenéHHbIX CTaHUUMN,
COXPaHEHHbIX B BUAE MHOroMepHbIX gaHHbix. Céop
JaHHbIX B OCHOBHOM OCYLLECTBJIAETCA 3a CYET AaHHbIX,
nonyyaemblx B pamkax oo6meHa no 'CT, n gaHHbIX,
OONOSIHUTENIbHO MONyYaeMblX B paMKax cheuunanu-
3UPOBAHHbIX MEPOMNPUATUIA MO CraceHuto AaHHbIX.
UTFAPH npuHagnexuTt uckniountenoHo HUMOC kak
opraHusauuu, BbinonHawwen dyHkumn BcemmnpHoro
LLeHTpa faHHbIX NO METEOPOSIOrNU, N UMEET ropasfo
MEHbLUYIO U3BECTHOCTb U noanepxky, yem MKOAZC.

ApXu1Bbl HA3EMHbIX METEOPONOrMYECKNX AAaHHbIX HAaxo-
OATCA B ropa3fo MeHee NPOABUHYTOM COCTOAHUN U1, Kak
npaBwuo, AOCTYMHbl AnA obMeHa B BUAE CMHOMTUYE-
CKUX, CYTOYHbIX N MECAYHbIX AaHHbIX, MOJy4YaeMbiX U3
pasnnYHbIX UCTOYHUKOB. YNpaBneHme AaHHbIMU 4acTo
CTPYKTYPUPOBAHO MO NepeMeHHbIM UJIN NO BPEMEHHbIM
MHTepBaNaM U UCMONb3yeTcA B paMKax OTAesNbHbIX
NMPOEKTOB, @ HE Ha MOCTOAHHOW OCHOBE, YTO O3Ha-
YaeT, YTo JaHHble padbenuHeHbl (Thorne et al., 2017).
CHoBa 006beAMHUTb 3TU JaHHble JOBOJIbHO CJIOXHO,
NMOCKOJIbKY PasfinyHble apXmMBbl AAaHHbIX UCMOMb3YIOT
pa3Hble dopmaTbl AaHHbIX U MeTafdaHHbIX. PucyHok 4

PucyHok 4. PacrionoxeHne Ha3eMHbIX CTaHLNU, OCYyLLEeCTBAAKLMNX HAbNoAEeHNA 3a TemnepaTtypou. Ha rpaguke
rnokasaHo KOJIM4EeCTBO Ha3eMHbIX CTaHUuu, namepamLmux temrnepatypy B 1750-2020 rr. B kaXXgomM BpEMEHHOM
maciutabe, ucnonb3ya norapugpmmdeckyio wkany (McrouHuk: Noone et al., 2020).


https://www.ncei.noaa.gov/products/weather-balloon/integrated-global-radiosonde-archive
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0aéT npeacTaBiieHMe Kak O MPOCTPAHCTBEHHOM pacrnpe-
OeneHnn CeroaHALLHNX KOMMJIEKTOB AaHHbIX, Tak U O
TOM, KaK CO BpeMeHEM MeHANacb [OCTYMNHOCTb AaHHbIX
C YYETOM pa3SINYHbIX YPOBHEN BPEMEHHON arperaumu.
Bonee nogpobHaa MHbOpMaLMA O TEKYLLLEM COCTOAHUMN
npepnctasneHa B (Noone et al., 2020).

[no6anbHaA 6a3a AaHHbIX HAa3eMHbIX U MOPCKUX
HabnogeHun (FBAHMH) dbyHKkuMoHMpPYeET B pamkax
Cnyx6bl Nno Bonpocam U3MeHeHUsa KnumaTta npo-
rpammbl «KonepHuk» (C3S). FTBOHMH 6ynet nmeTtb
OrpomMHOEe 3Ha4YeHWe AnA peaHanusa u paspaboTku
KIMMaTM4eckoro o6cnyxxuBaHus.

3anonHeHue Npobenos 1 NoBbilLEHHUE
YPOBHSI 3HaHUM

CnaceHue KNMMaTUUYEeCKMX AaHHDbIX

COTHU MUNNTMOHOB METEOPOJSIONNYECKNX HAaBNIOAEHWUA,
caenaHHbix B nepuopg ¢ XVIIl go Havyana XX Beka, oo
CUX MOp AOCTYMHbI TOJIbKO B Ne4aTHOM BUAE UK B
BUAe M306paxKeHUn N pUckyoT ObiTb yTpavyeHHbIMU
Hascerga (Bronnimann et al., 2019). Ewé mHoro
OaHHbIX B pasnnyHbix 6ubnuoTtekax, 6lopo 3anuncen
N apxuBax, cyuiectBoBaBlmMX fo cosgaHua HMIC,
He oBGHapy>eHbl U He KaTanornsmposaHbl. Ecnun atn
HabnogeHna oundpoBaTb U caenaTb 4OCTYMHbIMU,
TO OHW paclMpPAT BPEMEHHOW N NPOCTPAHCTBEHHbIN
0XBaT CYLLUECTBYIOWMMWN OAHHbIMUW ONA PErMOHOB U
NPOMEeXYyTKOB BPEMEHU C HEAOCTATOUYHbIM KONMYe-
CTBOM [aHHbIX, FAe U3y4yeHne BO3AENCTBUIA U3MEHEHMA
KNumaTa UMeeT BaxHelllee 3HayeHue. 3To No3BonuT
NONYyYUTb OJINHHbIE PAQbI KIMMATUYECKMX OaHHbIX
OnA noanep>XKn nonyyvyeHUA BbICOKOKAYE€CTBEHHbIX
pe3ynbTaTOB peaHann3a, 0XBaTbiBalOLLLErO BDEMEHHOMN
nepuog NpoaoXXuTenbHocTblo cTo net (Slivinski et
al., 2019). HecmoTpAa Ha orpomHbie ycuauAa no cna-
CEeHUIO OaHHbIX, BCE ellé OCTaloTCA 3HavYuTesNbHble
06bEMbl AaHHbIX, OXugatoLme o6paboTku (pUcyHok 5).
CyuwecTBylowme NpoeKkTbl MO CNaceHuto AaHHbIX U
KaTanor AaHHbIX, [OCTYMHbIX AN1A craceHuns, noanep>Xu-
BatoTcA BMO Ha 6a3e Koponesckoro HugepnaHackoro
meTeoposiornyeckoro nHctutyTta (KHMMW) no agpecy
https://www.idare-portal.org/. PykoBoacTeo no nepeno-
BbIM MeToAam paboTbl MOXHO NoAy4YnTb kKak oT BMO,
Tak 1 oT C3S (https:/datarescue.climate.copernicus.eu/).

PucyHok 5. XpaHunuije nctopm4eckmx MeTeoposio-
rmyeckux HabnoaeHn Ha 6yMaxKHbIX HOCUTENAX
B HUNOC, Awsunnn, CLLIA (UcTtouyHuk: S. Noone, 2017)

YnpasneHune AaHHbIMM

O6ecnevyeHne pocTyna K BbICOKOKAYEeCTBEHHbIM,
XOPOLWO ynpaBiAeMblM KINMaTUYECKUM OaHHbIM
ABNAETCA OCHOBHbIM (hakTopoM AnA NpefocTaBneHns
KnumaTtuyeckoro obcnyxumeaHua. OgHako Heo6Xxo-
OVWMbl CTaHAApTbl U MEeTOAUYECKMEe peKoMeHaaunm
Ona noucka, 6eccpovYHOro XpaHeHusa, ynpasneHus,
OLIEHKWN U KaTanornsaumm KnmmMaTu4eckmnx OaHHbIX, a
TakKe UHGpacTpykTypa anAa nx ceobogHoro n Heo-
rpaHn4yeHHoro obmeHa. lNocnegoBaTenbHan oLEHKa
TOro, HacKOJbKO XOPOLLO OCYLLECTB/IAETCA yrpaBlieHne
OaHHbIMU, ABNAETCA OAHMM U3 CNOCcOo60B YCTaHOBUTb
MM NPOAEMOHCTPUPOBATbL HAOAEXHOCTb AaHHbIX.
noGanbHasA cTpyKTypa ynpaBneHna gaHHbIMU BbICO-
Koro kadectBa no knumaty (FCYAK-BK) (HQ-GDMFC,
BMO, 2019b) — aTto coBmecTHaa nHuymatnusa BMO,
KoTopaA obecrnevymBaeT Takyl OLEHKY Ha rnobasnb-
HOM, PErMoHaJlbHOM U HaUWOHaNIbHOM YPOBHAX.
MexayHapoaHoe coTpyaHudecTBo B pamkax CYK-BK
6yneT onupaTtbcA Ha creaylowme NpUHLMNbI:

1. CopenctBue cobnogeHmnio nonutnkm BMO B oTHO-
LUEHUN AaHHbIX.

2. Perunctpauuva KOMMAeKTOB AaHHbIX, NpeaHa3Ha-
YEHHbIX OJ1IA MeXAyHapoaHOro obMeHa ¢ uenbio
MCMNONb30BaHMA B UCC/IeAOBaHUAX, MOHUTOPUHIE
M MPUMEHEHUAX KNUMaTa.

3. CopenctBue obecrneyeHUto NpPoCcToro gocTtyna K
MeTaAaHHbIM N IOKYMEHTALMKN, NOAKPENIAIOLWMUM
KOMMAEKTbI JaHHbIX.

4. CopencTeme COXpaHeHUIo 1 afeKBaTHOMY, OCHOBaH-
HOMY Ha CTaHAapTax yrnpaBneHno BCEMU AaHHbIMMU,
KOTOpPbIE UCMOMb3YOTCA U NOTEHLNASIBHO MOTYT
OblTb NONE3Hbl A41A MOHUTOPUHIa N3MeHeHUnA
KJMmaTa, BKJiloyan co3aaHne pesepBHbIX KOnui and
XpaHeHUA B AyO6IMPOBaHHbIX apXuBax B Te4eHne
onpenenéHHbIX NeprmoaoB BPEMEHMU.

5. OugeHKa 1 NoBblLLIEHNE CTENEHN 3pPesIoCTU N YPOBHA
KayecTBa METOAOB yNpaBfiieHMA aHHbIMK, noanep-
>KMBaIOLLMX paboTy ¢ KOMMNAEKTaMM AaHHbIX, NX KaTa-
JIOrn3aumio o yrnpoLlueH1aA noucka, oGHapyXxeHus
1 0OCTyMNa, a TakXke CoAeNCcTBME UX UCMOSb30BaHNIO
OnA 060CHOBAHUA MONINTUYECKNX PaMOK.

6. CopencTtBue nony4vyeHUo OT3bIBOB MNOJIb30BaTeNen
O KayecTBe, COOTBETCTBMU LenAMm u ygobcecTee
MCMNO/Ib30BaHWA KOMMJIEKTOB AaHHbIX, NpefocTas-
JNIeHHbIX AanAa obmeHa.

B pamkax ynpaBneHua ueHTpamu o6paboTkn AaHHbIX,
Hanpumep B COOTBETCTBUU C TEXHUYECKUM persiaMeH-
Tom BMO (WMO, 2019), onepaTopbl HecyT OTBeT-
CTBEHHOCTb 3a pa3paboTKy U BbIMOJIHEHWE NJlaHa
MOBbILWEHUA YCTONYMBOCTU (DYHKLMOHMPOBAHUA ONiA
CHWXXEHWA PUCKOB, CBA3aHHbIX O cboAMu B paboTe 6a3
OaHHbIX. Takow nnaH AOMKEH coaepKaTb NOJIOXEHWEe
O perynApHOM pe3epBHOM KOMUPOBAHUW OaHHbIX U
npoueaypbl 417 CBOEBPEMEHHOIO BOCCTAHOBMIEHUA
6a3sbl gaHHbIX U CBA3@HHOWN C HEN MHPPACTPYKTYpPbI.
Ynenbl BMO yyacTByloT B 06ecnevyeHum 6eccpovyHoro
XpaHeHNA KNMMaTUYECKMX AaHHbIX.

Cpe,u,vl MHOTIOYUNCNEHHDbIX r|p06neM, npenAaTcTByOWNX
npenoctaBseHNO Ka4eCTBEHHOIo Knnmatmn4deckoro
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obcnyxuBaHuA kak Ha rno6anbHOM, Tak U Ha HauMo-
HaNnbHOM YPOBHE, MOXHO Ha3BaTb TO, YTO Gonbluan
4acTb CYLLECTBYIOLLNX peKoOMeHOaLUUI Mo ynpasieHnio
KIIMMaTU4eCKMMM LaHHbIMU HE YCMEeBaeT 3a ObICTPbIM pas-
BUTUEM TEXHONOIMI, NepenoBoOM NPaKTUKOWN cOOOLLECTB
n TpeboBaHuAMN nonb3osBaTtenen. BMO paspaboTtana
1 3akpenuna Ha 6azoBomM ypoBHe MaTpuuy 3penoctu
COMPOBOXAEHUA KnnMaTuyiecknx gaHubix (M3C-K1)
(Peng et al., 2019), 4To6bI AaTb BO3MOXHOCTb Creuna-
Jiuctam no ynpasfieHuto aaHHbIMU (Hanpumep B8 HFMC)
OLIEHUTb CBOIO NPaKTUKY yrpaBneHna AaHHbIMW B paMKax
MeXXayHapOoAHOW CTaHAAPTU3NPOBAHHOW CTPYKTYPbI, BbiA-
BUTb Npobenbl 1 Apyrue afieMeHTbl B CBOMX NpoLeccax,
KOTOpble 60JibLUEe BCErO BbIUTPAOT OT HOBOBBEAEHUS.

AdbdekTMBHOE ynpaBneHne gaHHbiMu TpebyeT coye-
TaHWA HenpepbIBHbIX YCUJIMA HA HAUWOHANbHOM,
pernoHanbHoOM 1 rinobanbHOM YPOBHAX, KOTOpPbIE
B3anmopgononHatT apyr gpyra. HMIC nu6o Heno-
cpeAcTBeHHO, NM60 UHbIM 06pa3om ynpaBnAalT
DaHHbIMW HabnOAEHUN HA HALLMOHANbHOM YPOBHeE,
a Takxe pacrnoJsiaratoT MECTHbIMU 3HAHUAMU AnA
Hanbonee apheKTUBHOIro yrnpaBieHUA faHHbIMU
HaGnaeHUIA, NpoBOANMbIMUY NoA ux arngon. OaHako
B CBA3U C rnobasibHbIM XapakTepoM Noroabl U Knu-
MaTa AaHHble HY>XHO nepefaBaTb B perMoHasnbHbie 1
rnob6anbHble XpaHunuwa, 4Tobbl HOBble BUAbI MPO-
OYyKUMM 1 06Ccny>XnBaHUA, NONy4YeHHble Ha OCHOBE
OaHHbIX 3TUX arperupoBaHHbIX XpaHunuw, 6binn
MaKCKMMaJIbHO MoJie3Hbl HAa HAaLWMOHAaJIbHOM YPOBHe.

[aHHbie Ha cny>xkbe obLiecTBy

B nocnegHue roapl 66111 co3gaHbl KPyMHble MeXayHa-
poAHble NporpaMmel, Takue kak FnobanbHaA pamoyHas
OCHOBa A/1A KnumMaTuyeckoro o6cnyxusaHua (FPOKO)
BMO n Cnyx6a no BonpocaM U3MeHeHUA knmmarta B
pamkax nporpammbl «KonepHuk» (C3S) EBponerickoro
COl03a C LEeNbio KOOPAMHALUU U OpraHM3auumn KnmaTtu-
YeCKUX JaHHbIX U UHCTPYMEHTOB AN1A UCMOJIb30BaHNA
npaBUTENbCTBAMU, FOCYAAPCTBEHHBIMU OpraHaMun u
YacTHbIMW CTPYKTypamu no Bcemy mupy. Mx obuaa
Lenb 3akno4vaeTcA B TOM, 4TobObl co3pgaTb Habop one-
paTUBHbBIX YCNYT U 06LLMX NPaKTUK, KOTOPbIE NO3BONAT
nepenaTtb camble NepefoBble UMEIOLLNECA HayyHble
OaHHble N UHCTPYMEHTBI B PyKM TEX, KTO CTaJlkuBaeTcA
C HenocpeAcTBEHHbIMU NpobnemamMu aganTaumm m
CMArYeHMA NOCNeAcTBUN B Tex obLMHax, Ha Teppu-
TOPUM KOTOPbIX OHU NpoxuBatoT. OHU ocyLLEeCTBAAIOT
CBOIO OEATENbHOCTb HA OCHOBE MPUHLMNA, COrNacHO
KOTOPOMY CBOOGOAHbBIN U HEOFPAHUYEHHbIA AOCTYN K
Ka4yeCTBEHHbIM JaHHbIM U MHDOPMaLMKU O NMPOLLJIOM,
HacToAweM n 6yayuwem knumaTte Heobxoamm anAa
NOCTPOEHNA OOLLECTB, YCTONYUBBLIX K UBMEHEHMUIO
KAMMaTa M yuymTbiBaloOLWMX KnumaTuyeckme gaktopsbl.

CospaHune EBponeicknm LeHTPOM cpeaHecpOoYHbIX
nporHosos norogabl (ELLCIMIM) Cnyx6bl No Bonpocam
N3MEHEeHUA KiMmaTa B paMKax nporpaMmmbl « KonepHuk»
(C3S) aBnAeTcA nNepenomMHbIM 3TanoM B yJy4lleHUn
pocTyna Kk HabnaeHMAM U UHCTPYMEHTaM, Heob-
xoaumbIiM anAa ux aheKTUBHONoO UCNOb30BaHUA B
uenax knumaTtm4veckoro obenyxusaHua. C3S npen-
naraeT onepaTUBHbIE CEPBUCHI, OPUEHTUPOBAHHbIE

Ha MNoJib30BaTeNA, BKOYaA HaAEXHble CepBUCHI
OaHHbIX U NoAAePKKY Mosb3oBaTeNEN NOCPEACTBOM
cheunanm3npoBaHHOIo XpaHWUInNLWLa KIMMaTUYeCKnX
naHHbix (XK[). Katanor XK/ BknioyaeT MHOrO4YnCNeH-
Hble KOMMNEKTbl AHHbIX, MOJIyYeHHble B pe3yJsibTaTe
HabnoaeHNN, KOTOpble OXBaTbIBAOT OOJbLUYIO YacTb
BKnlN I'CHK, a Takxxe KOMNNEKTbI AaHHbIX, MOJIyYEHHble
B pe3ynbTaTe BbICOKOKAYE€CTBEHHbIX KIMMaTUYECKMX
peaHanu3oB ¢ ncnosibaoBaHueM nHdpacTpykTypbl YT
ELICII. C3S koopAnHUpYET 1 NoAAep>XMBAET LUMPOKUIA
CNeKTp MeponpuaTuin No obecneyeHnt0 NOCTOAHHOWN
OOCTYMHOCTY Y COBEPLUEHCTBOBAHMIO 3TUX KOMIMJIEKTOB,
BKJIl0MaA cnaceHue AaHHbIX, cOop AaHHbIX, yrpaBneHne
OaHHbIMU, KOHTPOJIb Ka4yecTBa AaHHbIX, MOBTOPHYIO
06paboTKy AaHHbIX U NpoBeAeHne peaHanunsa.

JanbHenwme gemncrTeus

HabniopeHnAa ABNAIOTCA OCHOBHbIM UCTOYHUKOM
nHdpopmaunm o6 nameHeHnn knumata. OHM Npeno-
CTaBNAOT NpAMble U y6eanTesnbHble AoKa3aTeNbCcTBa O
BO34ENCTBMAX U3MEHEHUA KNuMaTta, He3aMeHUMbI OJ1A
pa3paboTky Ce30HHbIX KNMMaTUYECKUX MPOrHO30B U
Heob6xoAnMbl 4NiIA NPOBEPKN U yNyYLleHNA MOAENEN,
NCMNosib3yeMbIX ANA MoAennpoBaHua 6yayLiero Knm-
MaTa B pamKax pas3finyHbIX cueHapueB BbibpocoB. Beé
3TO HEBO3MOXHO 6e3 obecneveHunna obuiero gocrtyna
K BbICOKOKA@4eCTBEHHbIM AlaHHbIM HabnoageHUn — rno-
GanbHbIX, permoHasbHbIX U1 MECTHbIX — B MPOLUJIOM,
HacTOALLEM N Ha YCTONYMBOM OCHOBE B ByayLiem.

Mpepnaraeman pesonouna BMO o nonntuke B 0THO-
LEHUM AaHHbIX, KOTOpanA NpuabiBaeT K cBO6OAHOMY U
HeorpaHM4YeHHOMY 0GMEeHY AaHHbIMU NCTOPUYECKUX
HabniogeHun, npeacTaBnAeT cobor NOTEHUMANbHYIO
KapAuHanbHyo NepeMeHy ana KnumaTudeckoro obcny-
»unBaHuA. OHa NpMBeaET K pacLUMPEHNIO OCTYNHOCTY U
NOBbILLEHWIO Ka4ecTBa Hay4HO 060CcHOBaHHOM MHMOpMa-
LumMmn, Heob6xoAMMOW AnA NPUHATUA 6onee 3P HEKTUBHDBIX
peLeHnin B yCoBUAX MEHAIOLLEroca Knnmmara.

KnumaTtnyeckne HabnoaeHUa BKIOYAOT HE TONbKO
MeTeoponornyeckne HabnoaeHus, npegocTaBnAemble
HMI'C, Ho 1 okeaHU4eckmne n Ha3eMHble HabnaeHuAa,
oxBaTblBaloLWme Kpuocdepy, ruaponoruio n buocoepy.
BonbWwWNHCTBO HaseMHbIX HabnogeHNI NpoBoAATCA
MU puHaHCcMpyloTCA HAa HauMoHanbHOM ypoBHe. Ha
rno6anbHOM YpOBHe npoucxoauT cBo6ogHbI 06MeH
MHOrnmmn HabnogeHnamu. Mlmaponornyeckue Habno-
OeHnA ABNAIOTCA UCKTIOYEHMEM — NULLb HEKOTOpbIe
N3 HUX AOCTYMHbI AnA o6MeHa Ha rnobanbHOM YpPOBHeE
(cm. ctaTtblo 6). HoBasa nonutuka BMO B oTHOLWEHUN
JaHHbIX OXBaTblBaeT 0OMeH JaHHbIMW BCEX BUOOB
HabnogeHnn 3a cuctemon 3emnsa, GUHaAHCUPYEMbIX
rocynapcteom. HabnogeHus, He cBA3aHHbIE C NOrofon,
Takue Kak HabnwoaeHNA 3a NOBEPXHOCTbIO CyLlIU U
oKeaHu4Yeckue HabnaeHnA, Noka paccMmaTpuBaloTcA
KaK peKkoMeHayeMble flaHHble B paMKax MONUTUKN, HO
B KOHEYHOM UTOre MOryT cTaTb 6a30BbIMU JaHHbIMU,
ecnu n koraa TpeboBaHuAa K 06MeHy MK cTaHyT 060-
CHOBAHHbIMU U LLINPOKO COrNacoBaHHbIMU.

Cnncok nutepaTypbl 4OCTYNEH
B OH/TANHOBOM peXxunme
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O6MeH raponorMyeckMMmu AaHHbIMK

PobepT ApoxxeHT, Bropo MeTeoponorum, Asctpanus; SIH JaHxenka,Yeuckui ruapoMeTeoposiormiyeckui
UHCTUTYT; Mapceno Megeipoc, Bpasunbckoe HauMOHaNbHOE areHTCTBO Mo BoAHbIM Npobnemam (AHA);

Jdomnuuk bepopa, Cekpetaprnat BMO

Mpwn paccmoTpeHnn Nnpobsiem, cBA3aHHbLIX C BOAON, Ha yM
cpasy NpuXoaAaT HaBof4HeHMA n 3acyxu. Bnpouem, Boaa
NMPAMO UMM KOCBEHHO BNINAET Ha Hally MoBCeagHEBHYIO
XW3Hb MO MNpUYNHE eé Ucnosb3oBaHUA OnA GbITOBLIX U
MUTbEBbIX HY>KA, CEJIbCKOr0 XO3ANCTBA, NPOMbILLIIEHHOCTH,
r’MapoOaHepreTukn, CyaoxoncTBea, oTabixa, ynpaBreHun
aKkocucTeMamu u MHororo apyroro. HeacdhdekTneHoe pyko-
BOACTBO UMM yrnpasfieHne BOOHbIMU pecypcamm MoxeT
NMPUBECTU K COLNAJIbHO-3KOHOMMNYECKMM U 9KOJTIOrMYECKUM
Kkpu3ncam. CyuiectByeT MHOXECTBO KOHMDINKTYIOLNX UK
KOHKYPMPYIOLWMNX BUOOB NCMNOJIb30BaHUA BOAbl MeEXAy
NoAbMU, MexXay cTpaHamu ¢ o6LWwmMmMKn pevyHbiMu 6accen-
HaMmu, nnn mexnay nokoneHnamu. O6bIYHO 3TO KacaeTcA
rPYHTOBbIX BOA C MeAJIEHHbIM MPOLLECCOM MOMONHEHUA.

BceMunpHbIn akoHOMUYeckuii hopym onpeaensaeT BoAy Kak
OOMH N3 CaMbIX CEPbE3HbIX FMoBanbHbIX PUCKOB C TOYKM
3peHnA BO3aencTBUI. HenocpeacTBeHHO 0 BOAE roBOpUTCA
B 6-11 Llenun B o6nactu yctonumsoro passutusa (LLYP) us 17, u
BO[a oka3bIBaeT BANAHME Ha gocTmxkeHne 15 LIYP. Bceasnc
POCTOM HaceneHMA 1 IKOHOMUYECKMM POCTOM PacTET Crpoc
Ha BoAy. IameHeHWe knumaTa genaet BOAOCHabXeHue
MeHee nNpenckasyemMbiM U MeHee perynapHbiM BO MHOTUX
pervoHax. Kauectso BoAbl HAXOAUTCA MoOA, yrpo3on ns-3a
HEOYULLEHHbIX CTOYHbIX BOA, 60J1e€ MUHTEHCUBHbIX METOI0B
BeJEHMA CEeNbCKOro X03ANCTBA, YCUNEeHNA AaBfeHna co
CTOPOHbI NPOMbILLUAEHHOCTU U BTOPXXEHUA CONEHbIX BOA,
Mpobnem cANLWKOM MHOro, 4To6bl X MNepevYncnATb.

LLYP 6, CeHpaickana pamo4Hasa nporpamma no CHuXxe-
Huio pucka 6epcteuin Ha 2015-2030 rogbl u MNMapukckoe
cornaweHune PamoyHon koHBeHumn OOH 06 nameHeHnmn
knumata (PKMK OOH) HacToATeNbHO NpU3bIiBalOT K MOUCKY
M OCYLLECTBNEHUIO YCTONUYMBBIX PELLEHWNI, CBA3AHHbIX C
BOAHbIMM Npobnemamu. CunbHble HABOAHEHMWA NO BCeEMY
Mmupy netom 2021 roga ABNAIOTCA XXECTOKMM HanoMuHa-
HWEM O TOM, YTO HUKTO He HaxoaouTcA B 6e30nacHOCTW.
Tekywana cuTyaumna obycnossieHa pasinYyHbIMU MPUYKn-
HaMu, ogHa U3 KOTOpPbIX 3akto4aeTcA B TOM, YUTO MHOrme

Hlenbta NpaBagn B MbaHme (UcTouyHukK: cogepxut
CKOPPEKTUPOBAHHbIE AaHHbIE, M0JyYEHHbIE

CO CTONIETHEU CTaHLUMW B paMKax rnporpaMmmai
«KonepHuk» (2017 r.), o6paboTaHHbie EKA,

CC BY-SA 3.01GO)

KPUTUYECKN BaXKHble BOAHbIE MPOLIECChbl HE U3YYEeHbl U
TPYOHO Npeackasyembl.

KomnnekcHbIM xapakTep rugponormm

MN3yyeHune ruaponorum oxeaTbiBaeT BECb M’MAPOJIONNYECKIN
LMKI: UICNapeHne, ocafiky, MOBEPXHOCTHbIN U NOANOBEPX-
HOCTHbI CTOK, BJIaXHOCTb NMO4Bbl, MOTOKM NOA3EMHbIX BOJ,
1 Ka4ecTBO BoAbl. KoMnnekcHble B3aMMoaencTBUA Mexay
3TUMM TMAPOJIOrMYECKMMIY NPOLEeCcCaMm He MOJSIHOCTbIO
M3y4yeHbl BO BCEX BPEMEHHbIX U MPOCTPAHCTBEHHbIX
macwTabax. B 2017 rogy MexayHapogHana accouumauuna
rmapoJsiornyeckmx Hayk Bbictynuna c «[TpusbiBom kK gen-
CTBUIO»', NpU3bIBaA BCEX FMAPONOroB Mnpa BblABUTb
M pewnTb 23 HepeLléHHble NpobaemMbl B rMaposiormm,
CoseT no uccnegosaHuam BMO B HacToAuwee Bpema
paspabaTbiBaeT cTpaTernio NpuknagHbix nccaenoBaHun
B o6nacTu onepaTUBHOW FrMAPONOTrUn.

KomnnekcHocTb rugponoruu ewe 6onee ycunmBaeTca B
pe3ynbTaTe U3MeHeHUA KnumaTta u OeATesIbHOCTU Yeso-
Beka. [MnoTuHbl, Bogo3abopbl, ypbaHnsauma n gpyrue
BO34ENCTBUA YesloBeKa U3MEHAIOT rMAPOSIOrMYECKUN
peXxunm, 4To fenaet Heob6XxoAMMOM, HO TPyAHOW apan-
Tauuio MeToaoB ynpaB/ieHUA BOOHbIMU pecypcamMun n
cornatleHuit 0 CoBMEeCTHOM UcMnob3oBaHUN BoAbl. Kpome
TOro, rpynmnbl 3aMHTEPECOBAaHHbIX CTOPOH B obnacTtun

1 Bloschl et al., 2019. Twenty-three unsolved problems in
hydrology (UPH) —a community perspective. Hydrological
Sciences Journal 64, issue 10.

2 Inspired by David Hilbert's 23 problems in the discipline of
mathematics, published in 1900.
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UsmepeHuna ypoBHA Bogbl Ha cTaHuun Mykym
(UcToyHuk: Bpasznnbckoe HaLMoOHalbHOE areHTCTBO
rno BoaHbIM nipobnemam (AHA)).

BOZHbIX PECYPCOB, Kak MpaBuio, 04eHb pa3HoobpasHbl,
a MoCTaBLMKM TUAPOJIOrMYECKOro 06CNyXMBaHUA 1
COOTBETCTBYIOLWEN NPOAYKLMM HacTO Pa3po3HEHbI U He
CKOOPAVHMPOBAHbI, YTO NPenATcTBYeT 3 HEKTUBHOMY
npepocTaBfeHnto o6CnyxXmnsaHuma.

HeobxoaumMocTb KOMNNeKcHoro noaxoaa
K cucteme 3emns

BcAa 3emMHanA cuctema BoBneYeHa B rMAPOSIOrMYECKUi
umkn. OkeaH 1 cylla NOCTaBNAIOT UCNAPUBLLYIOCA BOAY,
aTmocdepa n kpnocdepa obecnevynmBaloT NOCTYNJIEHNA B
Ha3eMHble CUCTEMbI, @ NOcNneaHne BMecTe ¢ Kpnochepon
¢dopmuMpyIOT B CBOIO o4epeab NPOCTPaHCTBEHHO-Bpe-
MEHHOE nepepacnpegeneHme BoAbl B MTOBEPXHOCTHOM U
NoANOBEPXHOCTHOM CTOKE U 3anacax, AMHaMUKy NoA3eM-
HbIX BOJ, BMJIOTb 40 BO3BpaLLeHNA BOAbl B OkeaH, ClycTA
MVIHYTbI UMW CTONETUA NOCne yxoaa U3 Hero. HeBo3mMoXHO
YNOBUTb AUHAMUKY OAHOIro KOMMNOHEeHTa 6e3 NoHMMaHusA
OPYrux U X B3auMOeNCTBUA.

9T0 0c0BEHHO aKkTyanbHO AJ1A TaKMX CUCTEM, KaK 3CTyapuu,
npubpexKHble N NONAPHbIE PErMOHbI, BbICOKOTOpPHbIE
panoHbl. KoMOGMHMpPOBaHHbIE NPOLLECCHI B TAKNX CUCTEMAX
MOTYT BbI3BaTb Takue paspyLuuTesbHble ABJIEHUA, Kak
3aTorieHne NpPuUBpPeXXHbIX ParioHOB, 3acOJIEHME MPYHTOBbIX
BOZ, 3p03u1i0, MPOPbIBbl NEAHUKOBbIX 03€pP, ANHAMUKY
MOPCKOro NbAa, pa3pyLleHMe MaHrpoBbIX JIECOB MUK
pocT cuHesenéHbix Bogopocnen. CnegoBaTtenbHO, aHanu3
KMmMaTa n YncneHHoe NnporHosnposaHue noroabi (YIM)
DOJKHbI 6bITb CBA3aHbI C TMAPOJIOrMHYECKUM MOHUTOPUH-
rom 1 MOAENMPOBAHUEM, YTOObI YNyYLLINTb BO3MOXHOCTU
ONA NporHosnpoBaHuA. 3amepeHHble 1 paccuynTaHHble
rnaponoruyeckme faHHble Takxke no3BoAT NPOBOAUTD
Banugauuio n sepudunkauymio mogenen atmocdepsbi. B
3TOM 3akJoyaeTtca cyTb noaxoaa BMO k cucteme 3emns.

CoBMecTHOE ncnonb3oBaHMe
rMAPONOrMYecKMxX JaHHbIX: rnobanbHasi
BO3MOXHOCTb C /IOKaNbHbIM
BO34OeMCTBUEM

O6MeH gaHHbIMU yXKe faBHO ABNAeTCA NpobieMon B rugpo-
JIOrNM KaK C TEXHOIOIMYECKOW, Tak M C MOJIMTUYECKON TOYEK

3peHua. K yncny texHonormnyeckmx npobnem oTHocATcA
y3KocneunannanpoBaHHbIe CUCTEMbl MOHUTOPUWHTa U ynpas-
neHnAa AaHHbIMU C YHUKaNbHbIMU NN CﬂeLI,I/ICbVI‘-IeCKI/IMVI
dopmaTamMum AaHHbIX, MHOXECTBO HEMOJIHbIX NN HECOBMeE-
CTUMbIX CTaHAAPTOB OIA XpaHEeHUA 1 oOMeHa AaHHbIMU,
a Takke HeBO3MOXHOCTb NMy6nnkoBaTb U NoadepXusaTb
OaHHble B obwenoctynHom Buae. B To Bpema kak nonu-
Tn4yeckne nNpobnembl Ha permoHanbHOM, HaUMOHAaNIbHOM
M MeXAyHapOoAHOM YPOBHSAX BKJOYAlOT pasHornacua rno
noBoAy NPUOPUTETOB, KOHKYPUPYIOLLME NN PaspoO3HEH-
Hble yYpeXxaeHuaA, NoANTUYeckmne BakyyMbl M KOHLENUMIO,
COrnacHoO KOTOPOW AiaHHble — 3TO BJlacTb, MO3TOMY OOMEH
UMK MOXeT ocnabutb dyHaameHT Bnactu. Kpome Toro,
HEKOTOpbIE NPaBUTESNIbCTBA OXXUAAIOT, YTO NX HAaLUMOHasbHbIe
rugposiorudeckne cnyxo6ol (HFC) 6yayT nokpbiBaTb YacTb
cBoero 6ioKeTa 3a CHET NpoAaXkm AaHHbIX UK YCAyT ¢
no6aBneHHOM CTOMMOCTbIO KIIMEHTaM, YTO NOTEHLUManbHO
NPenATCTBYET AOCTYMYy HaceneHnaA, KOTOPOE MOXET NOJTYYUTb
GornbLue Mosib3bl OT OTKPbITOro AOCTyna.

Tem He MeHee CyLLecTBYeT MHOXECTBO NPUMEPOB yCheLw-
Horo obMeHa rmgponormyeckummn gaHHbimu. Hanpumep,
CYLLLECTBYET MeXAYHapPOAHbIN 06MeH AaHHbIMU O CTOKE B
paMkax akafeMmn4eckoro coobuiecTsa u Yepes MmexxayHa-
poAHble LIEeHTPbI, Takme Kak [[obanbHbIN LLEHTP faHHbIX MO
cToky. Ha permoHanbHOM 1 HaLMOHaNbHOM YPOBHAX NHXXe-
Hepbl U Y4EHbIe Ha NPOTAXEHUN AECATUNETUI NPU3HaBaun
OrPOMHYIO LLEHHOCTb 0OMeHa JaHHbIMUY U NOALEPXKNBAN
HeaBTOMaTU3NPOBAaHHbIE U y3KOCMHeUunann3npoBaHHble
noaxoAbl K 06MeHy gaHHbIMU, KOTOpPble CNOCOBGCTBYIOT
6e30NacHOCTY, 3aLMLLEHHOCTM 1 NPOLBETAHMIO NIOLEN.

B nocnegHee pecAtuneTue HabniogaeTcA pasBuUTUE TEX-
HONOTMMA 1 NOAUTUKM B 06NAcTV OTKPbITbIX AAHHbIX, YTO
pacLumpAeT BO3MOXHOCTU AnA o6MeHa ruaponornyeckumm
AaHHbimu. B 2017 rogy BMO u Asctpanuiickoe 610po meTeo-
ponorun (ABM) ony6nukosanu Habop PykoBoaaLumx npuH-
LMMOB NepeoBOM NPakTUKU AJ1A NOAUTUKW ynpaBieHns
OaHHbIMK 0 Boge (BoM, 2017), rae npusHaloTcA yrnoMAHyTbie
AOCTUXEeHNA N BO3MOXHOCTU, KOTOpPblIe 3TN OAOCTUXEHNA
OTKPbIBAIOT 4N1A NPaKTUYeCKoro u apgekTMBHOro nporpecca
B o6nactvu obmeHa ruaponornyeckumm aHHbIMU.

B PykoBopgAwmMx nprMHUMNax onnucaHa nonb3a, KOTopyto
MOXXHO MOJTy4uTb OT 3chhekTMBHOIrO 06MEHa rMaposiornye-
CKUMU faHHbIMU, U ONpeAeneHbl CEMb B3aMMOCBA3aHHbIX
nepefoBbIX NPaKTWK, OXBaTbIBAIOWMNX Kak TEXHOJIOTMUIO,
Tak U NOJINTUKY:

1. OnpepeneHve NPUOPUTETHbLIX Liefien ynpaBneHua
BOAHbIMWU pecypcamu.

2. YKpenyieHNe NUHCTUTYTOB, 3aHUMAaIOLLNXCA AaHHbIMU
o Bofge.

3. CospaHue yCTONUUBbIX CUCTEM MOHUTOPUHIA AaHHbIX
0 BOJe.

4. [lpuHATME CTaH4apPTOB JaHHbIX O BOAE.

5. Wcnonb3oBaHuMe kKoHUeNnuuu OTKPbITbIX OaHHbIX
B OTHOWEHUN aocTtyna K gaHHbIM O BoOAEe U UX
nnueH3npoBaHUlto.

6. Bsop B pencteue achbekTNBHbIX MHPOPMALMOHHBIX
cUCTeM AaHHbIX O BOAE.

7. Wcnonb3oBaHue npoueccos ynpasJyieHNA Ka4eCTtBOM
OaHHbIX O BOAeE.


https://www.bafg.de/GRDC/EN/Home/homepage_node.html
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b dekTMBHbIN 0O6MEH rMgpoNorMYeckMmMmn gaHHbIMU
NOTEHUMWANbHO MOXET MPUHECTU MOJiIb3y MHOruUM cde-
pam Xun3HM obLiecTBa NO LeNoMy pAgy HanpaBneHun,
KOTOpble OXBaTbIBalOT BpeMeHHble MacwTabbl OT MUHYT
0o pecatunetuin. NMpumepbl BKIOYaOT NPOrHO3npoBa-
HWE CTOKa rpyHTOBbIX BOA, NOAAEPXKKY HaBurauum u
peKpeaumoHHbIX Lefen, TYpusM U MHOTOe Apyroe; npu
3TOM HekoTopble NMpUMepbl nepeyncrieHbl B Tabnuue 1.

Tabnuya 1. (B3aT0 M3 nybavkaymn BoM, 2017) —
O6uecTBeHHbIe MHTEPECHI, onuparoLymneca Ha achgekTns-

HbIVi 0BMEH ryapPoI0rn4eckumm gaHHbIMU

O6LyecTBeHHbIN
nHTEpec

SpdekTnBHoE Ucrionb3oBaHne
o6LMxX faHHbIX

CHuXeHue pucka
HaBoOAHEHUN

® O6ecneyeHune paboTbl
cucteM 3abnaroBpeMeHHOro
npegynpexaeHua

e [IpoekTupoBaHue
a(phekTUBHbIX
NpOTMBOMNAaBOAKOBbIX
COOpPY>XEHUN

O6ecneyeHune
HagEeXHoro
CHabXeHNA NUTbLEBON
BOOOW

OnpepeneHune ycTonYmBbIX
NCTOYHUKOB BOfbl

OueHka konebaHui cnpoca
1 npeanoxeHus

lMpepocTtaBneHne
3 ekTUBHbBIX
CaHUTapHbIX ycnyr

[MpoekTnpoBaHune

3 PEKTUBHBIX APEHAXKHbIX
cucteM

Bbi6op nogxoaauimx
YCTaHOBOK AJ1 O4UCTKM BOAbI

MpoekTnpoBaHue
MHGpPacTPyKTypbI
OnA apeHaxa u
BOAOCHaOXeHMA
(BKIIOYAA NNOTUHDI)

OueHKa COOTHOLLEHUN
MexXay UHTEHCUBHOCTbIO,
yacToToMn m
NPOAOJIXXUTENIbHOCTbIO
(U4M) noxaeBbix ocagkos
OueHka BEpoATHOro
MaKcMMallbHOro naBsojkKa
(BMI)

O6ecneyeHne
BOOHOM
6e3onacHocTU onA
CenbCckoro xo3AMcTBa

[MpoekTnpoBaHune

3 heKTUBHbIX
MppUrauMoHHbIX CUCTEM
YcTaHOBNEHME YCTONUYMBBIX
orpaHuyeHunn Ha
pacnpegeneHvne BoAbl

O6ecne4veHune
BOAHOMN
6e3onacHocTu gnsa
BOJHbIX 3KOCUCTEM

OnpepneneHune oco6o
LEHHbIX BOJO3aBUCUMbIX
39KOCUCTEM
OnpepnenexHne pexmmon
3KOJIOFMYECKOro CTOKa
ANA nogaepxaHuA
¢$yHKUMOHMpPOBaHUA
39KOCUCTEM

Ob6ecneyeHune
BOAHON
6e3onacHocTu onsa
npousBoAcTBa
aHeprum

BbiaBneHue Bogoc60opHbIX
6acceHOB € BbICOKOWN
HaOEXHOCTbIO
Boaoobecrne4yeHHOCTU
OnpepeneHne pa3amepos
BoAOXpaHuAuwW, gna paboTbl
B YCNOBUAX OANNTENIbHOMN
3acyxu

BoaHaa 6e30nacHOCTb TakXKe ABNAETCA CEPbE3HOM NpPo-
6nemon gnAa MHOTrUX CTpaH, peweHne Kotopon Tpebyet
Hagnexalwen nHgopmaumm o Hanm4nm soabl 1 apdek-
TUBHOCTM yrNpaBJieHUA BapMaHTaMu cnpoca.

AkcnepyMeHTanbHble NPOEKTbI MO OCYLLECTBIEHNIO CUCTEMBI
rugpoJsiorndecknx HabnopgeHun BMO (CIHB) B GacceliHe
Na-Mnatbl 1 B ApKTHKe ABAAIOTCA XOPOLIMMU NpUMepamMm
YCMEeLWHbIX MHOTOHaLMOHaNbHbIX YCUIUA NO 06MeEHY
rmaposiornyeckMmm 4aHHbIMU, KOTOpble MPUHOCAT NOJb3Yy
obLecTBy. 3TU cucTeMbl paboTaloT kak obLme nnaTthopmbl,
obbeguHaAloLWMeE AaHHbIe, MOJlyYeHHbIe OT HaLMOHalbHbIX
NOCTaBLUNKOB METEOPOJIONMYECKUX N FTUAPOIOTNYECKMX
haHHbIX. bnaropapa o6wen nnatdhopme onepaTuUBHbIE
M UCTOPUYECKNE AaHHble CTAHOBATCA AOCTYMHbIMU AnA
noanep>Xkn 6onee 060CHOBaHHbIX PELUEHUN, CBA3AHHbIX
C BOOOW, Ha HAaLMOHaIbHOM U MeXAYHapOOHOM YPOBHAX,
Hanpumep anAa 6opb6bl ¢ HABOAHEHUAMM U 3aCyXOMN.

MotpebHocTH U BKNag,
3aMHTEPECOBAHHbIX CTOPOH

Ha HaumoHanbHoM ypoBHe YneHbl BMO o6ecneuuBatoT
9 peKkTNBHbIN OOMEH TMAPONOrNYECKUMN AAHHBIMMU
nocpeacTBOM CBOEW MOJIMTUKU U MHBECTULUI B LLEEMOYKY
€O03[aHuA CTOMMOCTK anA cbopa, ynpaBneHua, XpaHeHus,
ny6nukaumum n obMeHa gaHHbIMWU. YneHbl onpegenaioT
nonuTuyeckue pamku ana aphekTnBHoOM paboTbl MHOMMX
HaLMOHaNbHbIX U MECTHbIX YYpeXaeHU, 3aHNMaloLLmMxcA
OeATeNbHOCTbIO, CBA3aHHON ¢ BOAHbIMUK pecypcamu. Ha
MecTax YneHbl Takoke HeNocpeaCTBEHHO NOAAEPXKUBAIOT U
obecnevynBatoT MHBECTULMOHHbIE PaMKW AN1A NOAAEPXKN
YCTOMYMBbIX, BICOKOKAYECTBEHHbIX CUCTEM MOHUTOPUWHIa
M ynpaBneHua faHHbIMUW. YnieHbl MOTyT 3aKOHOAaTeNbHO
3aKpennTb NPUHATUE CTaHOAAPTOB AAHHBIX U NOMUTUKU
obMeHa faHHbIMU, KOTOPble MakCMMU3UPYIOT OTAaYy
OT UHBECTULUNN B CUCTEMbI MOHUTOPUHTA, yrnpaBieHusa
OaHHbIMU U o6meHa nHdopmaumenn. OHM Takxe cnocob-
CTBYIOT MPUHATUIO 1 BHEAPEHMIO MPOLLECCOB yNpaBnieHunsa
KayecTBOM 1 obecrneyeHnA KayecTBa, YTOObI rapaHTUPOBaTh
HaAEXHOCTb AaHHbIX U TO, YTO MM MOXHO AOBEPATb Mpu
MCNONb30BaHUM ANA NoAAeP>XKKN 6e30NacHOCTH, 3aLmUThbI
M NpoLBeTaHnA HaceNeHNa CTPaHbl.

HaunoHanbHblie rugponornyeckue cnyxobl, BKIOYanA
cnyx6bl, KOTOpPble HaXOAATCA B BeAEeHUM HALMOHAalbHbIX
METEOPOSIOrMYECKMX CNYXKO, MOMYT UrpaTb BaXKHYO pyKo-
BOAALLYIO pOJib B 06OMeHe rMapoaormyeckumMm gaHHbIMuU
Ha MECTHOM, HaunoHanbHOM 1 rnobanbHoM ypoBHax. HI'C
MOryT B3ATb Ha ceb6A MHMUMATUBY N NOBNNATb Ha NHGOP-
MWPOBAHHOCTb M MPUHATUE CTaHAAPTOB U PYKOBOAALLMX
JOKYMEHTOB, Takux kak TexHudeckuvi pernameHT BMO, Tom Il
(BMO-Ne 49), B cTpaHax, rge ruaponornyeckme AaHHble
pa3bpocaHbl MO MHOFMM opraHmMsauuam. Tam, rge KoH-
TPOJib Hag, rMAPONOrNYecKUMM AaHHbIMU LEHTPANN30BaHoO
ocywectenaetcA HI'C, otBeTctBeHHOCTb HI'C 3akniovaeTca
B obecneyeHnn NpaBuJIbHOrO HanpaBeHUA NHBECTULINI
M MakCUMMn3aLumm Bbirog 3a CHET 3hPeKTUBHOM MOJUTHKN,
CUCTEM U OTHOLLEHWI, B TOM YUCIE C COCEAHUMM CTPaHaMM.

Mo Bcemy mupy 145 cTpaH ncnonb3ytoT 263 TpaHCrpaHUy-
HbIX 6accelriHa, OXBaTbIBaOLLMX MOJIOBUHY MOBEPXHOCTU
cywn 3emnu. Korga peku nam cuctembl NoA3EMHbIX BOJ,
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npoTeKkaloT BAOJIb MU NMOMNepeék rocynapcTBeHHbIX rpa-
HWL, HauMOHanbHble NHTepecobl B adhdekTMBHOM obMeHe
OaHHbIMU CTAHOBATCA PEeruoHanbHbIMU UM MHOMOHa-
uUnoHanbHbiMU. na copnencTema obuwen feATeNlbHOCTU
B 6ONbLUNHCTBE TPaHCrpaHU4YHbIX 6accenHoB 06bIYHO
co34aéTcA pernoHanbHaa MeXAyHapoaHanA opraHusa-
umAa, n o6bMeH faHHbIMU ABNAETCA Ba>XHbIM 3JIEMEHTOM
cornacoBaHHoOU geATenbHOCTU. b dEeKTUBHBIA N cBOE-
BPEMEHHbIN 06MeH JaHHbIMU MeXAY COCeqHUMU CTpaHaMm
MOXEeT MPUHECTU MHOTrO MoJb3bl OOLECTBY Kak B MnaHe
OONTOCPOYHOro NAaHUPOBaHWA U yNpaBfeHns, Tak U BO
BPEMA KPU3MCOB, TakKUX Kak HaBOAHeHUA 1 3acyxu. Mpouue
roBopA, NpefocTaBieHNe CTPaHOM, PAcloOJIOXXEHHOM Bbllle
Nno TeYeHMuto, AaHHbIX O KOJIMYECTBE OCAaAKOB U PEYHOM
cToke cnocobeTByeT 60siee TOYHbIM U CBOEBPEMEHHbIM
nporHo3am, nNpeaynpexaeHnamM 1 ynpasJsieHUo BOGHbIMA
pecypcamm B cTpaHax, pacrnosioXXeHHbIX HUXE MO TeYEeHUIO.

C rnobanbHON TOYKN 3peHnA CTUMyn ana obmeHa ruapo-
NIOrMYECKMMUN OaHHbIMW TaKoW Xe, Kak U CTUMyN AonA
obMeHa Apyrumu gaHHbIMU 0 cucteme 3emMins, KOTopbIn
MOXHO pe3loMUpoBaTb Kak «rnobanbHbin o6MeH anA
MecTHoro 6nara». Bce cTpaHbl MOryT NONyyYnMTb NOJNb3y
oT rnobanbHoro o6mMeHa faHHbIMM 0 Boge. Kak MUHUMYM
OHUM MNoJsyyaloT gocTtyn k 6onee KpynHbIM KOMMEKTam
DaHHbIX ANA NPOBEPKM N YNYYLLIEHUA CUCTEM NPOTrHO3M-
poOBaHMA TMAPONOrMYecknx n aTMmoceepHbIX ABMEHUNA.
OO6MeH faHHbIMK 06 3KCTPEMaNIbHbIX ABNEHUAX yNy4llaeT
HaUWOHaJIbHYIO CTaTUCTUKY B APYrnx Bogoc6opHbix 6ac-
ceHax c aHaNorn4HbIMM Xapaktepuctukamu. dpyrue
NpPenMyLLEeCTBA BKJIIOYAIOT OTC/IEXUBAHME U MOHUMaHne
OVHaMUKM KNnrumaTa, KaInbpoBKy 1 MPOBEPKY CMYyTHUKOB,
a TakxXe MOHUTOPUHI nporpecca B goctmxeHun LIYP 6.
Kpome Toro, Ha rno6anbHOM pblHKE 3Ha4uTeNbHblE
06bEMbI BUPTYasibHON BOAbl NepeMeLLalTca U3 O4HON
YyacTu Mupa B Apyryto B npouecce obMeHa ToBapaMmu —
Tak Ha3blBaeMblll «BOAHbIN cneay». [nobGanbHbIn 06MeH
OaHHbIMW MOXET MOMOYb KOJIMYECTBEHHO OLLEHUTb Takue
rnepemeLleHns Boapl.

LLnpoxkuir kpyr cnyx6 n nHmumaTtue, cBAsaHHbix ¢ OOH,
noanepXxuBaloT oOMeH rMAPONOrnYecKUMN AaHHbIMU
W/unu MoryT NoJly4nTb OT HEro nonb3y. lNepeyncnum nuwb
HEKOTOpPblE N3 HUX:

e cuctema Aquastat [MpoaoBonbCTBEHHOM U CENbCKOXO3AM-
cTBeHHoW opraHusauum Oprannsaumm O6beANHEHHbIX
Haumn (PAO) ans o6meHa faHHbIMU O BOAHbIX pecypcax;

e paboTa EBponeiickon 3KOHOMUYECKON KOMUCCUUN
(E3K) OpraHnzaumn O6beanHEHHbIX Hauumii B pamkax
KoHBEHLMM MO 0OXpaHe 1 UCMOoJb30BaHWNIO TPaHCrpaHny-
HbIX BOOOTOKOB 1 MeXAayHapoAHbix 03ép (KoHBeHUMN
no sogam);

¢ ponb Mporpammbl OOH no okpyxatowei cpeae (KOHEM)
B [NobanbHOM cncTteMe MOHUTOPUHIa OKpyXatoLlen
cpeabl B oTHoweHun npecHon Bogbl (F(CMOC/ Bopga) n
BcemupHOM anbfAHce No Ka4yecTBy BOAbI;

e nopg pykosoactBom YnpasneHua OpraHusauyum
O6begmHEHHDbIX Haumii no cHUXeHuIo pucka 6eacTeui
(YCPB OOH), PKUK OOH 1 OpraHmsaummn O6beanHEHHbIX
Hauui no Bonpocam o6paszoBaHmA, HayKu U KyNbTypbl
(FKOHECKO) ocyuwectenaetca NMporpamma no oueHke
MUPOBbIX BOAHbIX PECYPCOB.

Tunbl AaHHbIX

Mvaponorva ucnonbayeTcA Kak KONMYecTBEHHanA HaykKa C
cemHaguaToro Beka. CerogHA TEPMUH «aHHble O BOAE»
OoxBaTbiBAeT 6OJIbLLOE KONMUYECTBO (DU3NYECKUX, XUMU-
Yyecknx, Buonornyeckux, coumanbHbix, IKOHOMUYECKNX
M agMVUHUCTPATMBHbIX MepPeEMEHHbIX, CBA3AaHHbIX C BOAON
1 ynpasfieHnem BogHbiMu pecypcamu. B koHTekcTe BMO
rmaponornyeckme gaHHble — 3TO AaHHble, onucbiBatoLline
rugponoruyecknin unkn. OHm Heo6xoaMMbI ANA NpefocTas-
JIEHMA TMAPOJIOTMYECKOT0 O6CNY>XNBAHUA U MpOoBeaeHns
uccnegoBaHun. OHM BKIKOYAIOT B ce6A JaHHble U3MEPEeHUN
in situ v faHHble, NOyYeHHble C MOMOLLbIO CMYTHUKOBbIX
nnaThopmM, a TakxKe BbIXOAHbIE faHHbIE FTMAPONOrMYEecKNX
mogenen. 3To MoryT 6bITb JaHHbIE B peaslbHOM BPeEMEHMU
(B0 BpemeHn, 6AM3KOM K peasibHOMY) U UCTOPUYECKUNE
BPEMEHHbIE pAdbl, 3HaYEHNA B TOUKE, @ TaKXe arpermpo-
BaHHble AaHHble.

[MonHbIN cnucok nepeMeHHbIX MOXHO HauTu B Tome |l
TexHu4deckoro pernameHta BMO, v B PykoBoaawmx
npuHumnax ABM. Oco60o BaxHble NepemMeHHble Crpyn-
nupoBaHbl B Tabnuue 2.

[na c6opa n aHanusa HEKOTOPbIX AaHHbIX TpebyeTcA
BpeMsdA, TaK Xe, Kak U ANnA ONuTeNbHbIX npouenyp ux
nocnegytouwen o6paboTkn U NpoBepkn, NO3TOMY UX
Henb3A nepenasaTb B peXWMe peasibHOro BpeMeHu, a
€C/ U MOXHO, TO TOJIbKO B BUAE NpenBapuTenbHbIX,
HEMPOBEPEHHbIX AaHHbIX, MOANEeXaLlMX KOPPEKTUPOBKE
00 BbIXOAa OKOHYaTesNIbHbIX BEPCUIA.

Tom lll TexHudeckoro pernameHta BMO (BMO-Ne 49)
1 pykoBoAcTBO No VIHTerpnpoBaHHoM rnobanbHOM cucteme
HabnogeHnn BMO (MTCHB) onpenenAloT KOHKPETHbIe
KOMIMJIEKTbI FTMAPONOrMYECKMX AaHHbIX, KOTOPbIE NOAnexXaT
COBMECTHOMY UCMOJIb30BaHMWIO, 0AHAKO TpebyloTcA HOBble
MHdopMaunoHHbie paMku 1 6onee yHUpULUMPOBaHHbIN
noaxon. dkcneptam 6yaeT nopydyeHo paspaboTaTb
nonpaBkun K TexHuyeckomy pernameHty BMO, 4To6bI
BKJIIOYUTb HOBbIE MPUHLUMbI U NPEANoXUTb CINCOK AaH-
HbIX, cumTalowmuxca 6a3oBbIMu (HeEo6GXOAUMbIMU AnA
3aWMThbl XM3HU, UMYLLLECTBA U OKpYy>KaloLen cpeapbl) 1
peKkoMeHAYEMbIMM (BaXXHbIMMW 4717 MOHUMAaHMWA CUCTEMBI
M NOAJEPXKW yNpaBieHUA BOAHbIMU pecypcamu), Tak
Xe, Kak 1 B Apyrux obnacrax.

Basosble M pekoMeHayeMble faHHble

ba3oBble rugponoruyeckue faHHble Heob6xoaMMbl ANA
obecneyeHnAa Toro, 4To6bl C MOMOLLLbIO ONepaTUBHOWN
rmpposornm MoXHo 6bis10 apdekTMBHO MHGOPMNPOBATL O
HaBOAHEHUAX, 3acyXe 1 ynpaBieHnn BOAHbIMY pecypcamu,
a TaKke crnocobCcTBOBATH YJyULLEHWIO r1o6anbHbIX 3HAHUN
o rmpgposiornyeckom umkne. Hekotopble n3 aTnx 6a3oBbiX
OaHHbIX, TakKMe Kak pacxopn BoAbl B peKax WM YPOBEHb
rPYHTOBbIX BOA, MOTyT ObITb OrpaHunyeHbl AnAa obmeHa. ina
NpeofoJieHNA TakKnxX OrpaHUYeHnn NpeaycMmaTpuBaeTcA
co3paHue rnobanbHbIX OMOPHbIX cTaHumn. CTpaHbl 6ygyT
HasHayaTb 3TW CTaHUMWU Ha [OOPOBONILHOW OCHOBE, NMpU
3TOM OHU ByayT 06A3aHbl NPefoCTaBAATb CBOU AaHHble
ana obmeHa. CeTb TakMX rMApPOSIOrMYeCKNX CTaHLMA MOXHO
oduumnanbHo odopmuTb Yepes BMO, aHanornyHo tomy,
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Tabnuya 2. OCHOBHbIE rUAPOIOrn4eckne nepeMeHHbIe

KomnoHeHT
rmaposIorn4eckoro
umkna

Duandeckni 06 LEKT

lNepemeHHbIE

MoBepxHocTb cywn | Pekn

YpoBeHb BOAbl B pekax, pacxop, (pe4Hom cTok), CKopocTb
noTtoka, nognop; naowaab 3aTonneHua u rnybuHa
3aTONNEHUA; XapakTepUCTUKN 1 NaoLwaab NeaaHoro u
CHEXHOro NOKPOoBa, BKtOYaA BOAHbIN 3KBUBAJIEHT CHera.

MepeHoc n/unn oTnoxeHne HaHOCOB (B3BELLUEHHbIX U
OOHHbIX); NapameTpbl kKadecTBa BoAbl (pusmyeckune un
6uonorunyeckue).

O3épa n BogoxpaHunuLia

BatnmeTpua n yposeHb BOAOXpaHUAULLA, OOCTYMNHbIN
06BbEM BOAOXpaHUNULLA, MPUTOK, OTTOK, OTBOA BOAbl U3
BOOOXPaHUNMLLA, NPOTAXEHHOCTb BOAHbIX 0GbEKTOB.

TemnepaTtypa (pas3nu4yHbie cnou), NEPEHOC U OCaxaeHne
B3BELLUEHHbIX HAHOCOB, NapamMeTpbl KayecTBa BOAbl
(dbusnyeckme n 6uonoruyeckume).

BopHo-6050THblE yroabA 1
WUCTOYHUKN

YpoBeHb U CKOPOCTb ABUXEHMA BOAbl, TeMnepaTtypa, pH,
kucnopopg, 6uonorvyeckue napameTpoi.

ScTyapun n NpubpexHble
30HbI

YpoBeHb BOAbl B fefibTe U 3cTyapuaAx, KpMBble nognopa
M guHamuKa NpuanBoB, BOJOPOCU, Guonormyeckne
napameTpbl.

3aconeHwue, Bogopocnu.

MNMouyBa n rpyHTOBbLIE
BOAbI

BepxHuin cno noyBbl

MpoHnuaeMocTb 1 akkyMynupyioLiasa CnocoGHOCTb,
NoANOBEPXHOCTHbIN MOTOK, BIaXXHOCTb MOYBbI.

[pyHTOBbIE BOADI

YpoBeHb BOAbl U AaBneHne; ToNwmMHa BOAOHOCHOIO
ropu3aoHTa, CKOPOCTb U HamnpasBiieHUe NOTOoKa; NOMOJIHEHUE
NOBEPXHOCTHbIX BOA U FPYHTOBbIE BOAbI.

TemnepaTypa, XMMYeckne n GMonormyeckme CBOMCTBa Boabl.

ATtmocdepa

Ocapku, CKOpoCTb BETPA, BNAaXHOCTb, TeMnepaTypa,
paguauus, aBanoTpaHcnmMpauus.

4yTO GbIIO CAeNaHo UNK AenaeTcA B HacTOALLEE BpeMA B
OTHOLLEHUM [ONTOCPOYHbIX CTONIETHUX CTaHLUN.

PekomeHayemble faHHble — 3TO AaHHble, KOTOPble HEOO-
XOOUMbI OANA yNy4dlleHUA Halero noHMMaHua rmapono-
rmyeckoro UMKna, anAa onpeaeneHna BogHbiX 6anaHcoB B
|Pa3/IMYHBIX BPEMEHHbIX M MPOCTPAHCTBEHHbIX MacLuTabax u
ana obecneyeHnA rmaponornyeckoro oobcny>xxmsaHusa. Takme
JaHHble Heob6XoaUMbI ANA NOAAEPXKKN HayYHbIX UCCNefo-
BaHUM 1 KONNYECTBEHHOM OLIEHKM NoKa3aTenen Boabl Ansa
LIYP. OnHako oHU He ABNAIOTCA AaHHbIMU, HEOOXOAUMbIMU
ON1A 3alWNTbl XXU3HU, MMYLLECTBA U OKpYy>XXatloLen cpenpl.
Mprmepammn MOryT Cny>XXuTb ypoBeHb BoAbl B BOAHO-60510T-
HbIX YroAbAX, NepeHOC OTNIOXEHWI UK TeMMepaTypa BOAbl.

Mocne npunaTua EguHon nonutmukm BMO B oTHOLLEHWM AaH-
HbIX OyeT OpraHM30BaH NONMHOLEHHbIA KOHCYNbTaTUBHbIN
npouecc onAa onpeneneHna 6a3oBbiX U PEKOMEHAYEMbIX
OaHHbIX, @ COOTBETCTBYIOLUME TEXHUYeCcKne npasuna éyaoyt
aflanTupoBaHbl B TeYEHWE Criegyowmx AByX JieT.

PewweHusa ons coBMecTtHoro
MCNONb30BaHMS OAHHbIX

MnaH penicTBMKA NO ruaponorvu, KOoTopbin 6yneT
npencTtaBneH Ha BHeovepenHon ceccum BcemumpHoro

MeTeopPOJIOrnyeckoro KoHrpecca B oktabpe 2021 roga,
YKPenuT 1 ynopago4mT nogaepxky, okasoisaemyto BMO
YneHam B o6nactu rugponoruu. lNnan gencremin cooepXxuT
TEXHUYECKME U NOJINTUYECKUE MOSTOXKEHMA U HanpaBeH
Ha TO, 4TOObl 1 Te, U Apyrue BHOCUNIN CBOW Bknapg B
KOMMJEKCHbIN NOAX0A K cucteme 3emnA.

Monutuyeckue Mepbl ABJIAOTCA KJZIlOYEBbIM 3JIEMEH-
TOM B npeofosieHnn npobnem ¢ 06MeHOM AaHHbIMU.
Bo3moxHOCTK, cBA3aHHblEe C MONUTUKON, OXBaTbIBAOT
YyeTblpe OCHOBHble o6nacTu:

e Gonee ahPEKTUBHbIE MHCTUTYThI;

® MOHWUTOPWHI COOTBETCTBMA LIESIEBOMY Ha3HA4YeHMIo;
® [aHHble, 3acNyXusatowme JOBEPUS;

* o6wue paHHble.

BMO oka3sbiBaeT cTpaHam nomouwsb B pa3paboTke
3 heKTMBHON NONUTUKN, NPoLEAYpP U PYKOBOAALLMX
NPUHLUUNOB B 3TUX obnactAx. YNoMuMHaBLIMECA paHee
PykoBogAwme npuHUunUnbl nepenoBon NpakTuku ana
NONUTUKKN YNpaBneHna faHHbIMKU 0 Boae obecrneyvaT pyKo-
BOACTBO ANA pa3paboTku 1 ocyLecTBneHnsa 3 heKTUBHbIX
nonnTu4ecknx mep. B pamkax ykpenneHua MHCTUTYTOB,
3aHMMalOLWNXCA AaHHbIMM O BOoAE, NpeanaraeTcs, YToobl
nonuTuKa BKJloYasia KOOpAUHALUMIO HAa HaUMOHAaNbHOM
YPOBHE A1l HaNaXnBaHUA CUHEPTETUYECKNX CBA3EN, C TEM
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4YTOObI rmaponorn4yeckme gaHHble eCTeCTBEHHbIM O6p630M
nocrynann tyga, roe OHM NpUHOCAT HaVI6OJ'IbLIJyIO nonbay.

Tom lll TexHudeckoro pernameHta BMO (BMO-Ne 49)
COAEPXUT NPaKTU4Yeckoe pykKoBOACTBO NO CETAM rMApO-
normyeckoro moHuTopuHra. OgHako Takue ceTu paboTatoT
6onee ahPpeKTUBHO NPU TaKMX MONUTUYHECKMX YCITOBUAX,
KOTOpble obecneymBaloT NoAAEPXKKY YCTONYNBOWN paboThI
1 3aMeHbl 000pPYAOBaHMA U KOTOPbIE OCTAlOTCA NPUroa-
HbIMW A1 MHOTOYUCNEHHbIX LieNen No Mepe N3aMeHeHun
YCNIOBUI N MPUOPUTETOB.

Mpouenypbl ynpaBneHUA Ka4eCTBOM FMAPOJIOrMYECKNX
OaHHbIX TPeOYIOT NONUTUKK, KOTOPAaA BbICOKO LLEHUT
MHBecTUUMKN B obecnevyeHne KavyecTBa AaHHbIX, UCMOJb-
3yeMbIX MNP NPUHATUM peLIEHNN, BAMAIOLWMX Ha JNlofen,
6e30nacHOCTb, HaAEXHOCTb M npouseTaHue. Nonutuka,
noapepxuBaioLas NpoLecchl ynpaBneHMA Ka4yecTBOM,
obecneymBaeT Kak fOBEpPUE KITMEHTOB, Tak N addekTus-
HOCTb paboyero npoLecca ynpasneHusa 4aHHbIMY, @ TaKKe
No3BOJIAET COKPaTUTb pacxonbl.

Ho B KOHEYHOM MTOre, caMble KaYeCTBEHHbIE U HAWJTYY-
WwumM o6pa3oM ynpaBiAemMble AaHHblE UMEIOT Manyio
LLeHHOCTb, €C/ OHW He OOCTYMHblI Ha HALMOHAaNIbHOM
unu Ha rno6anbHom ypoBHe. OxunpgaeTtcs, 4TO NOAUTMKA
obmMeHa paHHbIMU MeXAay NpPaBUTENbCTBAaMU NMPUHECET
6GoJbluyio MOJib3y, B TOM Yncne:

* nosBbilweHne 3apdeKTUBHOCTN rocyaapCcTBEHHOIo
ob6cnyXnBaHus;

® yny4leHne KayecTBa AaHHbIX;
e pa3paboTka UHHOBALMOHHbIX BUOOB 06CNyXMBaHUA;
® co3[aHune HOBbIX BUsHec-moaenen;

® MOBbIWEHNE YPOBHA TPAaHCMNApPEHTHOCTU WU
NoaOTYETHOCTH;

e 6oNee akTMBHOE y4dyacTtume HaceneHua.

Mpu3HaBan, YTO KJOYOM K ycnexy ABNAOTCA 06beau-
HEHHble yCcunuA B 06NacTn TeXHONOrMuU, NOJINTUKN U
nponarangbl, BMO Bo3rnasnaet BcemnpHyto nHuumnatusy
no AaHHbiM o Boge (BUOOB) coBmecTHO ¢ NpaBUTENbCTBOM
AscTtpanuu, BcemupHbim 6aHkom n OOH-Boga. BUAOB
6yneT okasbiBaTb nopaepxky HI'C n gpyrum cooTBeTcTBY-
IOLLMM y4acTHUKaM B COBEPLLEHCTBOBAHUN 1 NOAAEPXKaHUN
cucTem HabnoaeHWA 3a BOLOW M ynpaBieHuA AaHHbIMU.

TexHonorus

OnAa o6bmeHa gaHHbIMK TpebyeTcA Hann4ymne Lenoro paga
TEXHUYECKUX CUCTEM 1 pelueHnin ona obecrneveHma addek-
TUBHOro c6opa, yrnpaBneHuaA, KOHTPOJIA KaYecTBa, XpaHeHWA
n cnaceHnA AaHHbIX. PeweHuna Takxe AOJIXKHbI obecneyn-
BaTb 3aMETHOCTb 1 JOCTYNHOCTb AaHHbIX, a Takxke o6MeH
DaHHbIMK 6€3 YpEe3MEPHOM Harpy3KKn Kak Ha MOCTaBLLMKOB
OaHHbIX, TaK U Ha NoNib3oBaTenen.

Momumo BUAOB, BMO mopepHu3nMpyeT cBOM noaxon
NPVMEHUTENbHO K TPEM OCHOBHbIM MHULMATUBAM MO

3 https://www.europeandataportal.eu/en/using-data/
benefits-of-open-data

rmaposornieckoMy MOHUTOPUHTIY B pamMKax CMEHbI
napagurmsl, kacawouwenca ctpaterum BMO B oTHOweHUN
cuctembl 3emna:

1. TvapoXab BMO/BcemupHan cuctema HabniogeHun 3a
rugponoruyeckmm unknom (BCHIL) B yacTn nHHoBa-
LLMOHHbIX CUCTEM MOHUTOPUHra 1 cbopa AaHHbIX.

2. TexHonorua gnAa obmeHa AaHHbIMW B paMKax
Cuctembl rugponorunvyecknx HabnwogeHun BMO
(CTHB) B kKayecTBe rnaposiorM4eckoro KOMMNOHeHTa
NHdbopmaumnoHHom cuctemol BMO (UCB) 2.0.

3. no6anbHana cuctema BMO pna oueHkun Tekyuien
rMapoJSIOrMYeckomn CMTyaLmm N eé OpUEHTUPOBOYHOIO
nporHo3auposaHua (MmapoCOI), koTopana oueHnBaeT
COCTOAHWNE CUCTEM NMOBEPXHOCTHbIX M NOA3EMHbIX BOJ,
Ha TEKyLWMN MOMEHT 1 Ha Bnunxxanwee dypyluee.

3Tu cucTeMbl B3aMMOCBA3aHbl ¢ APYrMMU UHULIMATMBAMMU
BMO, Takumm kak Cuctema oueHKM prcka BO3HUKHOBEHMA
6bicTpopasBmMBaloWMxcA NaBoakos, AccounmpoBaHHan
nporpamma rno ynpasneHuio nasogkamu (AMYT), nHu-
umaTtmea «KnumaTtmnyeckue pucku u cuctema sabnaro-
BpeMeHHbIX npegynpexaeHuinn (KPC3MM) n KomnnekcHan
nporpamma 6opb6bl ¢ 3acyxon (KIMBE3), n BcTpoeHbl
B 06wme pamku UFCHB, NCB n Mo6GanbHOM cncTembl
06paboTky AaHHbIX U NporHosmposaHua (FTCOAM).

MHdopMaLMOHHO-NPOCBETUTENBCKAS
OeaTeNbHOCTb

CyLuecTByeT OrpoMHOE KOJIMYECTBO AaHHbIX U UccnefoBa-
HWIA, KOTOPbIMU MOXHO BOCMOJIb30BaTbCA ANnA 060CHOBaHUA
Heob6xoaumMocTn cbopa, XpaHeHNA U o6MeHa BbICOKOKa-
YEeCTBEHHbIMU FMAPONOrMYecKUMM AaHHbiMU. OgHako
npaBUTENbCTBAM NPUXOAUTCA PACCMaTPUBATb MHOXECTBO
OPYrux, KOHKYPUPYIOLWNX Mexay co60oi MHBECTULMOH-
HbIX NpuoputeToB. [MoaToMy, BbicTynaa B NoaAepX Ky
M3MEHEHUIN, BaXXHO MPEACTaBUTb BECKUE apryMeHThl,
noakpennéHHble TakKMMU MHULMaTUBaMu, kak EgnHan
nonutnka BMO B oTHOLWEHWM AaHHbIX, U ObITb FTOTOBbLIM
aKTMBU3NPOBATb AEATENbHOCTb B TE MOMEHTbI, KOTia OHa
Oynet achpekTUBHOM ¢ 6ONbLUON CTENEHBIO BEPOATHOCTU.

LeatenbHocTb B noagep>xky cbopa AaHHbIX 1 oOMeHa
OaHHbIMU OOJI)KHA OXBaTbiBaTb pas3/iniHblie BONPOCHI
(BoM, 2017):

e Kakue yypexpeHua n kakum obpasom y4yacTBYIOT B
ynpaBneHun gaHHbiMK 0 Boge?

¢ Kakue coOTBETCTBYIOLLME 3aKOHbI, MONIUTUYECKUE PaMKM
1 noTpebHOCTM Bn3Heca perynnpyoT ux yvyactue?

e Kakue pacxopnbl HECET KaXabl y4acTHUK cekTopa
[aHHbIX 0 Boge?

e Kakue umeloTca HegocTaTku B cbope 1 pacnpocTpa-
HEHWUN JaHHbIX 0 Boae?

e Kakve HepocTawmouwime TeEXHUYECKME KOMMETEHLMUN
Heo6X0AMMO BOCMONHUTb U KakKUe TEXHOOrMyeckne
npo6enbl HEO6X0AUMO YCTPaHUTL?

e [loyemy TekyLime MexaHU3Mbl ynpaBieHa BOOHbIMU
JaHHbIMU He 06ecneynBaioT NOAAEPKKY NPUOPUTETHBIX
Lesel B OTHOLLEHMW YNpaBneHna BOAHbIMU pecypcamm?


https://www.crews-initiative.org/en
https://www.crews-initiative.org/en
https://www.droughtmanagement.info/
https://www.droughtmanagement.info/
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e Kakue 6yayT nsgepxXku ynyLeHHbIX BO3MOXHOCTEMN,
ecnu He ypactcA peopMupoBaTtb TekyLimMe NnoanTu-
Yeckne OpueHTUpbI?

OTBETbI Ha 3TU BOMPOCHI AOJIXXHbI ObITb BKJIIOYEHbI B
TEXHUKO-3KOHOMMYeckoe 060oCHOBaHMeE, YTOOblI NPOUNH-
dopmMpoBaTb NPaBUTENLCTBO O TEKYLUUX HegocTaTKax
B MOJIMTUYECKMX U UHCTUTYLMOHANbHbIX YCIOBUAX U
ybenouTb nx, 4TOo npegnaraemMble U3MEHEHUA NMPUHeCYT
noJsib3y HaceNleH1to, a TakXe perMoHanbHbIM 1 rnobasnb-
HbIM MoBecTKaM AHA. TakaA cTpaTernA npoknagbiBaeT
nparmMaTu4HbIi, 060CHOBaHHbIV N HaAEXHbIV Ny Tb BNEPEA,
KOTOPbI/ TakxXe MOXeT ObITb yBA3aH ¢ 06A3aTenbCcTBaMu
npasutenbctea nepeg BMO, LIYP, Cenpalickon pamoyHom
nporpaMmMon u Apyrumu uHULUMaTUBaMu.

TexHMKO-3KOHOMMYeckoe 060CHOBaHME JOJIXKHO NPOABU-
raTb U3MeHeHus Takum obpa3om, 4Tobbl cbanaHcMpoBaTb
MHTEpEeChl NpaBuTenbCcTBa U obecneynTb nNogaepxKy co
CTOPOHbI PasnnYHbIX rpynn. B ngeane atu rpynnbl OMXKHbI
Obinn GbITb BOBNEYEHbI U ybexaeHbl B HEOOXOANMOCTH
M3MEHEHMN NYTEM NpeaBapuUTeNbHbIX KOHCYIbTauun Ha
aTane pa3paboTku TEXHMKO-3KOHOMNYECKOro 060CHOBaHMA.

O6MeH AaHHbIMM UMEET MHOIO NPENMYLLLECTB, KOTOPbIe
MO>HO BblAENUTb, B TOM YuUCNE:

® MpaBUTENbCTBaA U 06LWECTBa yny4llaT CBOM 3HaHUA O
3anacax Bofbl M CNPOCE Ha HeEé, KoTopble ByayT CNYXUTb
B KayecTBe OCHOBbI ANA yrnpaB/ieHUA HauMoHaNbHOM
BOAHOM 6e30MacHOCTbIO;

e peatenbHocTb HIC 6ynet 6onee acpdekTuBHOM Gna-
rogapfa MHOroLeneBOMy MCMONb30BaHUIO AaHHbIX,
cnoco6CTBYOLWEMY Pa3BUTUIO HALMOHAIbHOW N peru-
OHaNbHOW 3KOHOMUKM;

® yMeA MHOXecTBO nosb3oBaTenen, HIFC npuBnekyT kK
cebe 6osbLue BHMMaHMA U ByayT paccMaTpuBaTbeA Kak
HaféxXHble, addeKkTMBHbIE NAaPTHEPDI, BAUAIOLLNE HA
peLleHna o pacnpeaesieHMn HauMoHanbHoro 6oaxeTa,
W KaK NpeTeHAeHTbl Ha NOoJlyYeHUE MOMOLLM OT KPYHbIX
JOHOPOB, KOTOPbIE OXOTHEE COTPYAHNYAIOT CO CTPaHaMmu,
NpefoCTaBAAIOLMMUN CBOU AaHHble ANiA obMeHa;

e HIC MoryT yny4ywunTb CBOIO CUCTEMY CMAaceHUA OaHHbIX,
Hanpumep NyTéMm co3aaHuA pe3epBHON 6a3bl AaHHbIX
B OAHOM M3 LEeHTpPoB gaHHbix BMO;

® Ka4deCcTBO AaHHbIX B LleJiOM 6yp,eT BbiLlle 6naro,u,apﬂ
MCMOJIb30BaHUIO MX 6ONbLLINM KOJIMYECTBOM opraHun-
3aunm n nx I'IeperéCTHOMy CpaBHEHWMIO NO MeXAyHa-
pPoAHbIM BOAHbIM NYTAM U CUCTEMAaM NOA3EMHbIX BOL,

e HI'C cTtaHyT HEOTbEMNEMOW YaCTbIO KOMIMIEKCHOW Kap-
TWUHbI cUucTeMbl 3eMniA, NPeAOCTaBNAA TMAPONornyeckne
OaHHble anA peweHna rnobanbHbIX U IOKanbHbIX 3a4ay,
TakUX Kak oLeHKa KnmmMaTa, 3aTonjieHne npubpedxKHbIX
panioHOB, NPOPbIBbI NEAHUKOBbIX 03EP Y MHOIMX APYTUX
npo6nem, TpebYyOLLMX MEXANCUMMNIIMHAPHOIO NoAXoAa.

3Tn npeumywiecTBa HeOH6XOANMMO COOTHECTU C Cylle-
CTBYIOLWMMWN pUCKamMun 1 NpenaTcTBuAmu gna obmeHa
OaHHbIMKW. YacTo ynomMuHaeMble pUCKM CBA3aHbl C UCMNOJIb-
30BaHWEM [aHHbIX 3a npegenamMu UX NPUMEHUMOCTH,
HeKa4yeCcTBEHHbIM UCMONb30BaHMEM UMW OCYLLECTBJIEe-
HMEM LLenoYkn co3ngaHnA CTOMMOCTU AaHHbIX U NPOU3-
BOAHOW NMpOAYKUUM HEU3BECTHLIMM MONb30BaTeNAMMU,

noBpexaeHWeM AaHHbIX UM HEKOHTPOJIMPYEMbIMMU
n3MmeHeHnaMU. CTaHpapTHble NpoLeaypbl OLEHKU U
ynpaBneHua puckamu foJKHbl UCMONb30BaTbCA Ha BCEX
3Tanax Luenoykn cosgaHua ctoumocTu gnA obecneve-
HMA NocToAHHON 3¢ DEKTUBHOCTU N Pe3yNibTaTUBHOCTU
MHBECTULMN, a TakXXe AnA Toro, 4Tobbl NpaBUTENBLCTBO,
Apyrve nHBecTopbl U 6eHedurumnapbl He NoaBepraancb
HeynpaBJIfEMOMY PUCKY, KOTOPbIA MOXET NofgopBaTb
WNY paspyLwmTb AOBEPUE U MOOAEPXKKY.

BbIBO,EI,bI, BO3MO>XHOCTHU U BbIroabl

MonyyeHne nHhopmaLmm, NPUrogHOM AnA NpakTUYeckoro
NPUMEHEeHUA, ABMIAETCA OCHOBHOW LeNiblo oO6MeHa AaH-
HbiMu. Bcé 6onee paspywmntensHble 6eACTBMA, CBA3AHHbIE
¢ Bogou, TpebytoT a3 HEKTUBHbBIX, COBPEMEHHbIX U YCTOR-
YMBbIX MHOPMaALUUOHHbIX cucTeM. besgencTene — ato He
BapuaHT. BMO BHOCUT cBOW BKag B peanun3aLunto HoOBOM
napagurmbl AnA ruaposiornyecknx AaHHoix. B kayectse
pykoBOAALEr0 NPUHLUMNAG TMAPONOrMYyeckne AaHHble
OOJXXHbI paccMaTpuBaTbeA Kak rnobanbHoe 06LecTBEHHOE
6naro: BogHble Npob6JsieMbl HOCAT rNobanbHbIN XapakTep,
rmgponiornyeckme AaHHble Takke ONMKHbI 6bITb rnobanb-
HbiMW. [NockonbKy Boaa ABNAETCA KJIHOYEBLIM KOMMOHEHTOM
cucTteMbl 3eMAA, TMAPOSIOrMYECKNE AaHHbIe [OMXKHbI ObITh
OOCTYMHbI pasfinyHbIM NOfb30BaTenAM, 4ToObl MOMOYb
pewnTb BOoAHble NpobaemMbl Ha KOMMEKCHOM OCHOBE.

Maponornyecknin MOHUTOPUHT ABAAETCA [OPOrOCTOALLMUM,
HO COBPEMEHHOE MPOEKTMPOBAHUE CETU NO3BOJIUT NMOBbI-
c1Tb 3(p(PEKTUBHOCTD, a BIUTIOUEHNE BCEX BO3MOXXHbIX UCTOY-
HUKOB aHHbIX 06ecneYmnT BbICOKYIO OTAaYy OT UHBECTULINNA.
BoamoxHo, HI'C 3axoTAT coTpyaHu4aTbh n obMeHMBaTbCA
OaHHbIMU C APYTrUMUM NOCTaBLUMKAMU AaHHbIX B HAYYHbIX
Kpyrax, 4aCTHOM CEKTOpPE UNn 06 beANHEHUAX rpaxaH,
4yTO6blI NONY4YNTb GONee KayecTBEHHY UHMOpMauumio,
6onee rnybokoe NOHMMaHWe BOAHbIX PECYPCOB M CUCTEMDI
3emns, a Takke 6onee To4Hble METEOPONIOrNYECKUE, TMAPO-
JIOTMYECKME U KIIMMATUYeCcK1e NPOrHo3bl.

MoTeHuManbHble Bbirofbl OT 06MeHa JaHHbIMU OFPOMHBbI,
a CBA3aHHble C 3TUM PUCKU MOXHO CMArYnMTb. EanHan
nonutuka BMO B oTHOLWEHWN faHHbIX ABNAETCA KpUTHUYe-
CKW Ba>kHbIM LLArom B MoAepHMU3aLnn rmaposiornyeckmnx
cny>6. B xone KOHcynbTauuMm B Te4eHMe cneayoLwmx
OBYX neT 6ynyT onpeaeneHbl 6a3oBble U peKOMeHAyeMble
rmaponornyeckne gaHHble, ONOPHble CTaHUUM U aganTu-
poBaHbl HOPMaTUBHbIE MaTepuabl.

Takue ycunua ABNAOTCA IKOHOMUYECKUN ahhekTUBHbLIMU, U
HoBaA nonutuka BMO B oTHOLWEHUM AaHHbIX NPeaocTas-
NAET NPeKpacHyo BO3MOXHOCTb ANA TMMAPON0rM4yeckoro
coobuectBa. OHa cnoco6CTBYET OKa3aHMWo NoaaepPXKM
HI'C B BBOAE B OencTeue, akcnayaTaumm u o6enyxunsa-
HUKN ycTON4YnBOMN, 3D PeKTUBHOM cUCTEMbI HabntoaeHUN,
obcnyxusaHuio 6onee wmpokoro coobwectsa BMO B
pamkax nogxopa k cucteme 3emMiia, a TakxXe 3aBOEBaHUIO
aBTopuTETa U AOBEPUA.

Cnucok nuTepaTtypbl A4OCTYMNeEH
B OHJTANHOBOM peXxunme


https://public.wmo.int/en/resources/bulletin/hydrological-data-exchange#_ftn1
https://public.wmo.int/en/resources/bulletin/hydrological-data-exchange#_ftn1
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[MpeumMyLL.ecTBa MOHMTOPMUHIA
cocTaBa aTMocdepbl U
MeXK,AyHapOoAHOro obMeHa JaHHbIMM

Mopr KnayseH, MeTeoponoruueckas cnysc6a LLseiuapum, npeaceaarens Mpynnbi skcneptos BMO/TCA
no paboTe ¢ gaHHbIMU O cocTaBe aTtMocdepbl; Knasaus Bonowyk, Okcana Tapacosa u Crorika Heuesa,

Cekpetapuat BMO

CoctaB atmocdepbl 1 €ro U3MeHeHUA oKasblBaloT
pa3Hoob6pa3Hoe BAMAHME Ha HaLly XWU3Hb U OKpPYXa-
lowyto cpeay. Hanpumep, noBbieHME KOHLUEHTPauuin
NapHUKOBbIX ra3oB BbI3bIBAeT robanbHoe noTenneHune,
KOTOPOE YCUNMBAET 3KCTPEMasibHble ABIEHUA MOroabl
M NPUBOAUT K 3aKUCNeHNIo okeaHa. PacTylive ypoBHU
3arpAsHeHnA BO3ayxa NpeacTaBnaoT yrpo3y anqa 3go-
pOBbA YeNIOBEKA, 3KOCUCTEM U CEJIbCKOXO3ANCTBEHHOM
npoAykumnmn. Yrobbl NOHATbL COCTOAHUE BO3AYyXa, KOTO-
pPbIM Mbl ObILLUM, MPOUCXOAALLME B HEM N3MEHEHUA,
ero Bo3gencTBmA n akTopbl, 06ycnoBnnBatoLwme aTu
n3mMeHeHuA, HeobxoaMmbl HabntoaeHNA 3a COCTaBOM
aTMmocdepbl U OTKPbITbIN 0OMeH AaHHbIMU BO BCeX
cektopax. lNpeanonaraeTca, 4yto EaMHaa nonutuka
BMO B oTHOLWeEHUN faHHbIX 6yaeT cnocobcTBOBaTb
JanbHENLWEeMY YKPENAEHUIO U pacluMPEHMUIO 3TOro
obmeHa. TekcT aToro oKymMeHTa BrepBble BKlOYaeT
OaHHble 0 cocTaBe aTMocdhepbl B KAYECTBE BaXKHeENLLEN
ancumnnnHapHon obnactu peatenbHoctn BMO un
yCcTaHaBnMBaeT OpraHU3aUMOHHYI0 NONUTUKY ANA UX
obmeHa. B HEM Takxe YETKO Npu3HaéTcA B3anMoo-
NOJSIHAIOLWMIN XapaKTep uccnegoBaHUm n onepaTuBHom
OEeATENbHOCTM U B3aUMOBbITOAHbIA 0OMEH AaHHbIMMW
MeXay AByMA coobuiecTBamu.

Fno6anbHana cnyx6a atmocdhepbl BMO (FTCA) okasbiBaeT
nomMoulb rocygapcTeam n Tepputopmuam — YneHam
BMO B HabniogeHnAx 3a coctaBoM aTMocdepbl U B
obmMeHe gaHHbiMK HabnoaeHun. OgHako AaHHbie O
cocTaBe aTMmocdepbl NPOU3BOAATCA Pa3JIMYHbIMU
opraHusauuAMu BHYTPM U 3a npegenamMmm HaunmoHanb-
HbIX METEOPOJIOTUYECKUX U TUAPONOrMYECKUX CIYXKO
(HMIC), Bkntoyana HauMoHanbHble N cybHaLMOHaNbHbIe
yupexaeHna rno oxpaHe okpy>KatoLLen cpeapl, HayyHble
KPYrn u 4acTHbln cekTtop. CnegoBatenbHo, o6MeH
JaHHbIMU O cocTaBe aTMocdepbl MPONCXOAUT [aneko
3a npepenamu coobuectesa BMO n BcneacTteue aToro
HoBaA nonnTnka BMO B OTHOLLIEHUWN AaHHbIX Bbi3blBaeT
6onbLlIon MHTEpec N BecbMa akTyanbHa ana [CA.

Y106bI fO6UTLCA Lenu MapuKckoro cornalleHna oTHO-
CUTENbHO OrpaHNYeHNA rNobanbHOro NOTeNAeHnA 3Ha-
ynTenbHO MeHble 2°C, MHorme cTpaHbl noobewanu
nepenTn K HyNeBbIM BbiOpOcamM NapHUKOBbLIX ra3oB.
Bes noctyna k AaHHbIM Habnlo4eHWI 3a aTmocdhepon n
obmMeHa MK Mbl Obl He Y3HanM O NOBbILLEHUU KOHLIEHTPa-
LI NapHUKOBbLIX ra30B ¢ Havana NHOyCTpuanmsauum n He

cMornv Gbl NPOCNEAUTb 3a NOCNEAYIOLLMM Pa3BUTUEM UMK
naeHTMdUUMpPoBaTh o4Yary BbIGpPOCOB AA NPUHATUA Mep.

Ba>kHble 06nacTv npuMeHeHus1 AaHHbIX
o cocTaBe aTMocdepbl

MHoronetHue namepeHna napameTpoB aTMocdepbl
ABNAOTCA BaXXHbIMWU AnA 060CHOBaHMUA N NOAAEPXKKMN
NONNTUKW, @ TaKXKe AJ1A TOro, YToObl B KOHEYHOM CUYETE
nokasaTb YCneLwHOCTb NpMHUMaeMbix mep. Hanpumep,
MHOrOJIETHME AaHHble O cocTaBe aTMocdepbl noaTBeEp-
XAaloT Havyano BOCCTaHOBIEHMA 030HOBOIO CJ10A, YTO
ABNAETCA NPMMEPOM YCrEeLLHbIX LEeUCTBUI MO OXpaHe
okpy>atouien cpeabl. MictouweHune ctpatochepHoro
030Ha 6bl10 OAHOW N3 3KOJIOrMYeckux npobnem, KoTo-
pbie NpuBenun Kk nognucaHuio MoHpeanbckoro npoTo-
kona B 1987 roay c uefbio NO3TanHOM JAMKBUAaLmMm
BELLECTB, paspyLuatoLwmx o3o0HoBbIN cnoi. 06 ycnexe
3TOro AoroBopa MOXHO CyAUTb MO BOCCTAHOBNEHUIO
030HOBOrO CJ/I0A B BepxHen cTpatocdepe 3a npeae-
namu nostocoB co ckopocTblo 1-3 % 3a pecATb NeT
(WMO, 2018a). HabniogeHua 3a 030HOpaspyLLaloLLUMm
BellecTBaMu, ctpatochepHbIM 030HOM U ynbTpadu-
onetoBbiM (YO) nanyyeHnem obecnevymBaloT AaHHbIe
HabntoaeHui B nogaepxky NpoTtokona. HabnopgeHna
NPOBOAATCA C MCMOJIb30BaHMEM Pa3HOOOpPa3HbIX METO-
0OB 1 NpuBOPOB ¢ 3eMSIN 1 N3 Kocmoca. BepTukanbHble
npodnnn o3oHa N3MepPADTCA C MOMOLLbIO 030HO30HAa.
Mpumep 030HO30HAA NPY NOAFOTOBKE K 3aMycky noka-
3aH Ha puc. 1. AHanu3 MHOTONETHUX U NpPOLUEeALnX
KOHTPOb KavyecTBa HabnogeHUn 3a xnopdhTopyriepo-
nom X®Y-11 nokasan 3amenneHne TeMnoB CHUXEHUA
ero KoHueHTpauun B atmocdepe nocne 2012 roaa,
4YTO CBA3aHO C NOBbIleHneM rnobanbHbIX BbIOPOCOB,
noctynawowmx ns soctodHon Asunm (Montzka et al.,
2018; WMO, 2018b).

KoHUEeHTpaumMn napHMKOBbIX Fra3oB TakXe AOKYMEH-
TaJIbHO NOATBEPXKAAOTCA MHOMONETHUMU N3MEPEHU-
AMW MO BCEMY 3eMHOMY Lapy. [nobanbHbI aHanus3
3TMX HabNOeEHNN, NPeAcTaBNEHHbIA B €XXEerogHoMm
Bionnetene BMO no napHukoBbIM rasam (cm. puc. 2),
rnokasblBaeT, 4To Asyokucsk yrnepoaa (CO,) npesbicuna
ypoBeHb 400 mnH" Ha Bcex ctaHumax [CA B CeBepHom
nonywapuu B 2014 roay. Takas >xe nHhopmauma cogep-
xutca B bionneteHe 3a 2016 roa, koraa B oTAaNEHHbIX
Toukax KOxHoro nonywapusa, Takmx kak rnobanbHas
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PucyHok 1. HabniogeHune o30Ha B Yiuyavie, ADreHTuHa.
O30H030HAbI U3MEPAIOT 030H U METEOPOJIOrNYECKME
rnepemMeHHble Ha Pa3HbIX BbICOTax No Mepe nogbema
30HfAa [0 Tex rop, rnoka wap-nuaoT He JIONMHeT
(UcTo4yHuk: JinHo KoHgopu).

ctaHuma NCA «Kenn Mpum», aTa oTMeTKa Takxe 6binia
npesbiweHa. B 1989 roay, koraa 6bina cosgaHa ICA,
cpegHAaa rnobanbHan koHueHTpauua CO, coctasnana
353 mnn.

Mnoxoe kayecTBO BO34yxa CBA3aHO ¢ aTMocdepHbIMU
3arpAsHUTeNnAMU (a3po30aM U XUMUYECKN aKTUBHbIE
rasbl), 4TO, MO OLEHKaM, eXXerofiHo ABNAETCA NPUYNHOMN
CEMU MUNJIMOHOB NpPeXAeBPEMEHHbIX CMepTeln Nno
BceMy Mupy (BcemmpHan opraHusauua sgpaBooxpaHe-
HuA (BO3), 2016). [laHHble 06 asp0o30AX 1 XUMUYECKN
aKTUBHbIX razax BaXkHbl AnA onpeneneHna cepbe3HbIX
Yyrpo3 300PO0BbIO, U OHU UCTMONb3YIOTCA B OLEHKax
nob6anbHoro 6pemenn 6onesHen (Shaddick et al.,
2021). JaHHble HabnOAEHN TakXXe UCMONb3YyOTCA

Pucyrok 2. Fno6anbHo ycpeaHénHaa gona CO,.
KpacHovi nuHneri nokazaHo cpegHeMecA4YHOoe 3HavYeHne
6e3 y4ETa Ce30HHbIX KONIeOaHUN; CUHNE TOYKN U CUHAA
JINHUA OTOBPAaXaloT cpeAHEMECAYHbIE 3HaAYEHUA.

Hna aHanunsza ncrionb3oBanuce gaHHble 133 ctaHuui.
JaHHbie npegoctasaaeT n aHannsupyet MupoBsori
UEeHTp AaHHbIX 0 NnapHWUKOBbIM razam, HaXO,qFILL(MI/?CFI

B BegeHuyn ANOHCKOro MeTeoposiorn4eckoro areHTcTea
(UctouHuk: BronneteHb BMO no napHukoBbiM razam

Ne 16, 2020 r.).

ONA KOHTponA cobnogeHnA cTaHAapToB KavyecTBa BO3-
ayxa v gna cnexeHua 3a U3MeHeHUAMU YNCITEHHOCTM
3arpAsHUTeNen B pe3yNibTaTe NPoOBOANUMON MONUTUKMN
(UNECE, 2016). NpenoctaBneHne Taknx gaHHbIX BO
BpeMeHun, 6N1M3KOM K peasibHOMY, UMEeT BaXKHelLlee
3Ha4yeHue AnA NoBblEeHNA TOYHOCTU NPOrHO30B, ANA
CUCTEM paHHEero npegynpexaeHua N onAa npuHATUA
Mep NO CMArYeHUIo NOCNeACTBUN.

Momnmo nocnepcTBui oA 340POBbA, 3arpA3HEHNE
BO3[yXa OKa3blBaeT CYLLEeCTBEHHOE BJIMAHME Ha CeJlib-
CKO€ X03ANCTBO N3-3a YPE3MEPHOr0o OCaXaeHNA KOM-
NMOHEHTOB a30Ta U cepbl, a Takxxe 030Ha. [NpnsemHbIn
030H ABNIAETCA OQHUM U3 OCHOBHbIX 3arpA3HUTENnen
BO34yXa, BAUAIOLWMX HaA YPOXANHOCTb; NPU 3TOM
eXerogHble rnobanbHble NOTEPU BeAYLLMX CENbCKO-
X03ANCTBEHHbIX KyNbTyp (NWeHuua, puc, KyKypysa
1 coA), No oueHkam, cocTaBnaoT oT 3 Ao 16 %, nnm
14-26 mnpp ponnapos CLUA (Avnery et al., 2011;
Mills et al., 2018). MexaHn3Mbl, 3a CYET KOTOPbIX O30H
BNMNAET Ha PacTEHUA U CENIbCKOXO3ANCTBEHHbIE KYJlb-
TYpbl, XOPOLIO U3Yy4YeHbl C TOYKN 3pEHUA KayecTBa, HO
NnJaoxo nopaatTcA KoIm4yecTBeHHOM oLeHke. Ha puc. 3
nokasaHo MOBpPEXAEHMNE KyNbTypbl 030HOM.

PAap HecTOMKMX 3arpA3HUTENEN TakXe BAUAET U Ha
KnMMaT, HanpuMep 030H 1 asapo3onun. [omumo gpyrmnx
pa3HbiX BO3OENCTBUIA, OHU BHOCAT BKJ1ag B pagunauu-
OHHOe Bo3fencTeue. Hanpmumep, AbiIMOBblE a3p030H,
CBA3aHHbIE C NOXapamu, BAVAIOT Ha paguMaumnio U TeM
caMbIiM Ha NporHo3 noroabl (onucaHo B blonneteHe
BMO no asposonam (BMO, 2021b)). YTo6bl nyywe
NMOHMMaTb UX pPas3fiNYHble BO3JAENCTBUNA Ha KIUMaTU-
YEecKylo CUCTEMY, KpaliHe BaXKHO Tak)Xe NMPOBOAUTb
HabnloAeHNA 3a HECTONKMMUN 3arpA3HUTENAMM.

McTOUHMKM AaHHbBIX O cocTaBe
atMocdepbl U TpeboBaHMs

Kak ykasaHO paHee, nogrotoBka gaHHbIX O cOCTaBe
aTmocdepbl ocyuwectenaetca B HFMC n gpyrux opra-
Hu3aumAax. O6bl4HO HabnwaeHWA 3a KOHTponupye-
MbIMM 3arpPA3HUTENAMN NPOBOAATCA areHTCTBaMu Mo

PucyHok 3. Yiwepb, HaHOCUMbIVi 030HOM CEJ1bCKOXO-
3AVCTBEHHbIM KyJ/IbTypam. Yijepb Bo3pactaet npu
npoAoIKEHUN BO3AENCTBUA 030HA: BHa4asne ypoBeHb
ywepba HeBenuk (cnesa), 3aTem cUMITOMbI ycyrybnsa-
toTcA (B yeHTpe n cnpasa) (Uctoynuk: K. LLlapnc, ICP
Vegetation)
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3almnTe okpyxkatowen cpeabl. BbicokokavyecTBEHHbIE
HabaeHNA C UCCNenoBaTeIbCKUMIN LIeNIAMMU, BKIIOYanA
OrpaHuM4YeHHble N0 BPEMEHU N3MepeHua, NpoBoaATCA
Hay4HO-MCCe0BaTENbCKUMM UHCTUTYTaMN U YHUBEP-
cuteTamun. HazemHble namepeHua in situ [ONONHAOTCA
namepeHnamu in situ c camonéTtos (Hanpumep NATOC),
a TaKke AUCTaHUMOHHbBIM 30HAMPOBAHNEM, KakK Ha3eM-
HbIM, TaK U CNYTHUKOBbIM. HejaBHO NOABUNUCH HOBblE
NCTOYHMKM LAHHbIX, CBA3AHHbIE C rPaXAaHCKOW HayKow,
W JaHHble U3 3TUX UCTOYHUKOB BCE Yallle nosy4aloT ¢
nomolubio Hegoporux aatynkos (WMO, 2021a).

C6op paHHbIX HabNIOAEHW AO0NMKEH OCYLLECTBNATLCA
Takmm o6pasom, 4Tob6bl o6ecrne4ynTb CONOCTaBMMOCTb
OaHHbIX U3 PasfINYHbIX UCTOYHMKOB AJIA MOSyYeHun
cornacoBaHHom Ha rno6anbHOM YpPOBHe NpoayKuMun n
NMOHUMaHUA NPOCTPAHCTBEHHO-BPEMEHHbIX U3MEHEHU
cocTtaBa atmocdepbl. C aTton uenbto CA paspabatbl-
BaeT PyKOBOAALLME MPUHLUUMBI AS1A OCYLLECTBNEHMA
n3MepeHninn n cpeactesa obecrneyeHusa U KOHTponAa
kayecTtBa. KpaTtkasa ceBoaka gaHHbiXx MupoBoro LeHTpa
OaHHbIX MO NApHMKOBbLIM rasam CNnyXWT NpUMepom
nHdopmaumn, KOTOPYO MOXHO MONYYUTb HA OCHOBE
Takou cornacoBaHHow npoaykumn. Ha puc. 4 nokasaHa
3BOJIOLMNA BO BPEMEHU U Freorpadunyeckoe pacnpe-
aenexune CO,. [lomrMo ABHO 3aMeTHOrO yBE/IMYEHNA
CO2 C TeyeHUem BpPeEMEHMU, NokasaHbl 6onee HU3KNE
KoHueHTpauun CO, B FOXHOM nonywapuu, a Takxe
MeHee Bblpa)XeHHbI Ce30HHbIN Lnkn, Yem B CeBepHOM
nosywapum, n3-3a MeHbLUen Naowanu cywm u, cne-
0OoBaTe/IbHO, MEHbLUEN PacTUTENIbHOCTH.

HecmoTpa Ha pocT ceTu HabnogeHun FCA, ocTaloTeA
cylwecTBeHHble npobGensb! (Laj et al., 2019). Bonblwne
TeppUTOPUN 3EMHOIO LLIapa He UMEDT UHpPaCcTPYKTypPbl
ona HabnogeHun. No NoANTUYECKUM, KOMMEPYECKUM
N OpraHM3aunoHHbIM MPUYMHAM, @ TaKXXe U3-3a OTCYT-
CTBWUA BO3MOXXHOCTEWN, AaHHblE HEKOTOPbIX HabNtoAeHW
He OOXOAAT A0 MeXAyHapogHoro coobuiecTtBa. Ha
puc. 5 nokasaHa orpaHuUyYeHHana JoCTYNHOCTb N3Mepe-
HWI Ha NpUMepe CpaBHEHUA Pe3yibTaToOB peaHanmsa
n namepeHnn osoHa NCA. B pamkax OueHo4HOrO
Joknapa o TponocdepHOM 030HE NMpeanpPUHATHI

PucyHok 4. UameHeHne 30HanbHO ycpeaHEHHbIX
cpefAHemecAYHbIX MonApHbIx gone CO, 30HanbHo
ycpeaHEHHbIe MOJIAPHbIE 4O BGblIN paccynTaHbl ANA
kaxxgovi 20° 30HbI (McTo4Hmnk: MupoBoy LeHTP AaHHbIX
rno napHukoBbiM razam (AMA, 2020 r.))

6onblune ycunua no cbopy Bcex MMeLWNXCA aHHbIX
OnAa rnobanbHOM OLEHKWN pas3fiM4HbIX NokasaTenen,
nccnenyemblx pa3HbiMy coobLLecTBaMu NoJib3oBaTeNemn
(Lewis, 2017). 3To nepBbIl BaXKHbIN LWAr K NOBbILLEHUIO
OOCTYNHOCTW OaHHbIX, AaXe eCNN UCXOAHble AaHHble
He NpefoCTaBNIAIOTCA, U OH CBMAETENbCTBYET 0 60sb-
LLOM KOJIMYECTBE CYLLEeCTBYIOLWMX AaHHbIX, KOTOPblEe
NCMNosNb3yOTCA He B MOJIHOM Mepe.

OpHom cnoyxHolt NnpobnemMon ABNAETCA AOCTYMHOCTb
DaHHbIX, @ [PYroln — KayecTBO JaHHbIX HabntogeHnn.
HekoTopbie paHHble HabnogeHU nocTynatoT 6e3 kakou-
nnbo conyTtcTBylowen nHdbopmauum o6 nx KkavecTse,
YTO NPENATCTBYET MX NOJIHOLLEHHOMY MCMNOJIb30BaHUIO.
TpeboBaHUA K 3TUM JAaHHbIM OUKTYIOTCA Ka4yeCcTBOM
KOHEYHOW NpoayKLumMn 1 obcny>xnusaHua, npegocTaBna-
€MOro Ha eé OCHOBE, U KacaloTcA He TOJNIbKO KayecTBa
camMux gaHHbIX HabNOAEHWN, HO N CBOEBPEMEHHOCTHU
ux npegoctaBnenuna. [oTpebHOCTM B JaHHbIX O COCTaBe
aTmocdepbl onpenenaATcA ¢ MOMOLLbIO TPEX LieNIEBbIX
obnacTen NPUMeHeHNA B paMmKax paclUMpPeHHOro pery-
nAapHoro 063opa notpebHoctert BMO 1 BknioyeHb! B pag
Apyrunx obnacten npumeHeHunsa. Hanpumep, MOHUTOPUHT
cocTtaBa aTMocdepbl 0XBaTbiBaeT 061acTN NPUMEHEHUA,
CBA3aHHble C OLLEHKON pacrnpenenieHnsa n aHann3om
NPOCTPAaHCTBEHHO-BPEMEHHbIX N3MEHEHUI cocTaBa
aTmocdepbl B perMoHanbHOM 1 rnobanbHOM MacluTabax.
Takue obnactn NnpuMeHeHUA TpebyioT 04eHb HU3KMX
YPOBHEWN HeonpenenéHHoCcTU N Xopowero rnobanb-
HOro NN PernoHanbHOro oxsaTa AaHHbIMU, TOraa
Kak TpeboBaHMA K CBOEBPEMEHHOCTM 0OMEHMBAEMbIX
OaHHbIX MOTYT ObITb AOBOJIbBHO MAMKUMU N NpPX 3TOM
obecnevymBaThb BbICOKOE Ka4eCcTBO AaHHbIX HabntoaeHun.

B oTnnyune ot 3TOrO, NPOrHO3UpPOBaHNE U3MEHEHUN
cocTaBa aTMocdepbl 1 CBA3aHHbIX C HAMW NOCNEACTBUN
ONA oKpy>XatoLen cpenbl oxBaTbliBaeT obnactn npu-
MeHeHUN rnobanbHOro N perMoHanbHOro macwTtabos
C roOpu3oHTaNbHbIM paspeLleHnem, nogobHbIM paspe-
WweHnto rnobanbHOro YNCIIEHHOrO NPOrHO3a NMoroAbl

PucyHok 5. [nobanbHoe pacrnpegeneHne KOHUEHTpaumnm
MPUNOBEPXHOCTHOIO 030HA, N3MEPEHHbIX

ctaHumamm cetu CA (2000-2009 rr.), HanoxxeHHoe

Ha cMOLEenNpPOBaHHbIe KOHLEHTPAaL 030Ha Ha

OCHOBE peaHann3a MOHUTOPUHIra KIMMaTa 1 cocTaBa
atmocgepsbi (2003-2010 rr.). CpegHemecAYHOE 3HAYEHNE
3a uionb (Mctounuk: OTYéT 'CA 209 (BMO, 2013))
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PucyHok 6. lpoBepka Bo BpemMeHn, 65IM3KOM K peasbHOMY, MPOrHo3a rnpu3emMHOro 030Ha, noJy4eHHoro ¢
MOMOLLbIO CUCTEMbI MOHUTOPUHIra atMocgepsl, AeicTByloLe B pamkax nporpamms! «KonepHuk» (CMAK,)
C ucrnosb3oBaHnem gaHHbix co ctaHuymm FCA Ywyavia, ApreHtuHa. CMAK ucrionb3yet gaHHble 06 030He ¢
15 ctaHywii FTCA ana nposepku Bo BpemeHu, 6an3kom k peanbHomy (Eskes et al., 2021) (UcTto4Huk: OueHka

rnobanbHbix nporHosos ELICTMTM/CMAK)

(npumepHOo 10 kM 1 GonbLue), U XXECTKUMU (BO BpemMeH!,
6/IM3KOM K peaibHOMY) TpeboBaHUAMU K CBOEBpE-
MeHHoCTN. HeonpenenéHHoOCTb faHHbIX HabnoaeHWN,
06MeHMBaAEMbIX C LeNiblo MPOrHO3NPOBaHUA, MOXET
ObITb Bbile, YeM AJIA MOHUTOPUHra. ATOT TUMN Npume-
HEeHWI NoAAEPXXMBAET, HANPUMEP, NPeaynpPeXaAeHnsA O
necyaHbIX U NblAbHbIX BypPAX, NPOrHO3 TYMaHHOM AbIMKN
N MeTeopoNorn4yeckme NPorHo3bl pacnpocTpaHeHnna
XnMunyecknx Bellects. MNpumep npoBepkn NporHosa
BO BpeMeHU, 6N1N3KOM K peanbHOMY, NOKa3aH Ha
puc. 6. KoHkpeTHbIN Habop TpeboBaHUN, KacaloLUXcA
HeonpeaenéHHOCTN, CBOEBPEMEHHOCTU, NMPOCTPaH-
CTBEHHOro NpeAcTaBfieHnA U NNOTHOCTU, OTHOCUTCA
K ropoAckum ob6nactaAM NpUMEHEHUN, HaLeNeHHbIX Ha
Meranosnncbl U KpyrnHble ropoackue komnnekcsbl. MNpu
TakMx NpUMEHEeHNAX HeobXxoaMMO ropn3oHTaNibHOe
pa3speLueHne B HECKOJIbKO KUJTOMETPOB M MEHbLLE, a B
HEeKOTOpPbIX CNy4Yanax NpeabABnATCA XECTKMe Tpebo-
BaHWA K CBOEBPEMEHHOCTU NpeaoCcTaBfieHNA faHHbIX.
OTnuunTenbHOM YepTOM 3TOWN KaTeropum NPUMeEHeHNM
ABNAETCA aKLEHT Ha UcciefoBaHUAX B NOAOEPXKKY
onepaTUBHOIO 06CNy>XXMBaHMWA, TaKoro Kak MPorHo3mMpo-
BaHWe Ka4yecTBa BO34yxa, Npu KOTOPOM UCMONb3yoTcA
Takue noaxofbl, Kak akCnepuMeHTasibHble MPOEKTbI U
OEeMOHCTpaLuna Bo3MoxkHocTen. [ToMUMO yNnoMAHYTbIX
3aecb obnacten, MHorve gpyrue obnactv npMMeHeHUA
ornocpenoBaHHO NOJy4atoT MNONb3Y OT AAHHbIX O COCTABE
aTMocdepbl. Hanpumep, faHHbIe 0 cocTaBe aTMocdepbl
NOBbILIAIOT KaYeCTBO OLLEHKN pafgnMaLnoHHOIo BO3aen-
CTBMA B YNCNEHHbIX NMPOrHO3ax noroabl U NPoekunax
knumarta (BMO, 2021b).

YnpaBneHue 1 06MeH AaHHbIMKM O coCTaBe
atMocdepbl

Mopxopn kK 06MeHy AaHHbIMKU O cocTaBe aTMocdepbl
3aBUCUT B OCHOBHOM OT ABYX (pakTOpPOB: OT OpraHu3a-
LMK, KOTOPanA NPOM3BOAMT AaHHbIE, M OT HaLMOHaNbHOWN
nonuTukn B o6nactn obmeHa gaHHbimu. HabniogeHus,
Npou3BOANMbIE NPABUTENBCTBEHHbBIMU YYPEXKAEHUAMU C
MCNoNb30BaHNEM rOCy4apCTBEHHOMO (hMHaHCUpPOBaHWA,

4acTo COrnacylTcA ¢ MPUHLMNAMN OTKPbITbIX AlaHHbIX,
KOraa flaHHble NpefocTaBnAlTcA 6ecnnaTtHo nocpea-
CTBOM rocyaapcTBeHHbIx nopTanos. K HUM oTHocATcA
OaHHble 0 3arpA3HeHUn AnA coBMIOAeHNA HaUMOHaNbHbIX
N MeXAyHapoAHbIX HOPM KayecTBa Bo3fyxa ¢ 006A3a-
TenbCcTBaMu MO NPefoCTaBNEeHUI0 OTYETHOCTH.

[nAa Hay4Horo coobuiecTBa AaHHble ABNAOTCA UHTEN-
NeKTyanbHOM cOBCTBEHHOCTbLIO N YacTo NpeaocTaBna-
I0TCA NN b Nocse onyb6NKOBaHNA COOTBETCTBYOLLMNX
cTaTeln, YTO MOXET NMPOU3ONTU CcNycTA ANUTenbHoe
BpeMsA nocJie NnpoBeaeHna n3aMmepeHnin. YHUBEpCcUTEThI,
Hay4YHO-UccnenoBaTeNbCKMe MHCTUTYTbI U Apyrue opra-
HM3auMmn obbIYHO cOBUpPalOT 3TN AaHHble B TeYeHue
orpaHM4YeHHOro nepuoaa BpemMeHu. B uenom st gaHHble
BHOCAT 3HAa4YUTENbHbIN BKNag B paboTy coobLliecTBa
BMO, 3aHnmaltoLLieroca onepaTtMBHON AeATENIbHOCTbIO,
XOTA BO MHOFMX Cly4anx 3TO He ABNAETCA OCHOBHOMN
uenbto cbopa aaHHbIX. CoobLLECTBO MO McCcnefoBaHUIO
cocTtaBa aTMocdepbl NPUHAO B LIE/IOM Tak Ha3blBaeMble
npuHumnbl F.A.LLR. (Findable (yno6Hble ana noucka),
Accessible (goctynHbie), Interoperable (pyHkuno-
HanbHO coBmMecTumble), Reusable (npurogHbie gna
NMOBTOPHOro ncnosfb3osaHuAa)). OgHako NPUHLUNbI
F.A.l.LR. ABHbIM 06pa3om He cOQeNCTBYIOT OTKPbITOMY U
HeorpaHM4YeHHOMY OOCTYny, U, EC/TN 3TO HEOBX0AUMO,
Takue ycnoBusa A0JKHbI ObITb YETKO chOPMYNMPOBAHbI:
OaHHble LOJIXHbI 6bITb OTKPbITbIMM Kak B TEXHUYECKOM
(T.e. mOCTYNMHBIMW B MALIMHOYNTAEMOM CTaHOAAPTHOM
dopmaTe, NpUrogHoM Ana 06paboTkm KOMMNbIOTEPHOMN
nporpamMmMon), Tak U B NPaBoOBOM OTHOLUEHUM (T.e.
OOJKHa ObITb YETKO cPOPMYNMpOBaHHanA NULIEH3MA Ha
npaBo KOMMEPYECKOro 1 HEKOMMEPYECKOTO UCMOJIb30-
BaHMA 1 NOBTOPHOI0 UCMNOIb30BaHUA 63 orpaHuYeHun).

JaHHble uccnepoBaHnin o6bIMHO XpaHATCA B creyma-
NIN3NPOBAHHbIX XPaHUNNLWAX OaHHbIX UK B apXmnBax
Ha ocHoBe o6na4Hou nnatgopmsbl. B cBA3K ¢ TEM, UTO
opHa n Ta Xe uccnegosartesnbckana MHGpPacTPyKTypa
NCMNONb3yEeTCA HECKOJIbKMMU NpOeKTaMu, MHNUnaTm-
BamMu M nporpammammn, oyb6nmpoBaHne faHHbIX BO
MHOIMX apxMBax NpeacTaBNiAeT CepbE3HYIO Npobnemy,


https://global-evaluation.atmosphere.copernicus.eu/
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PucyHok 7. B pamkax cnoHcupyembix BMO noptanos metagaHHbix OCKAP/[TosepxHocTe u CUCICA yuntbiBaloTcA
MHOIrO4Y1C/IEHHbIE OPraHn3aunoHHbIe CTPYKTYPbI, UMeKoLLMe rnporpaMmmsel/ceTn HabnwogeHni. lloxoxaa koHuenuma
peanusyetca B Hopsexxckom nHctutyTe nccnegosaHua sosgyxa (HWUJ1Y). B HAJTY pacrnionaraetca ogHa m3
MHOrOY1CAEHHbIX OPraHN3aunoHHbIX CTPYKTYp — MupoBoii yeHTp aaHHbix [CA o aspo301AM U XUMU4eckun
akTUBHbIM rasam. [lJaHHbie MoryT 6bITb CBA3aHbl C HECKOJIbKUMU CTPYKTypamu, rnpy aTom yAaaéTca n3bexarb
MHOrOKpaTHoOro rnpeacTaBaeHna gaHHbix (Uctounuk: HUJTY)

KOoTOopanAa B HacTofAwee BpemMAa obcyxpaerca coob-
wectBoM. XpaHunuuia MetTagaHHbIX, No3Bonaowme
MCnonb3oBaTb AaHHble HECKONbKUX NPOEKTOB/ceTen,
paccmaTpuBaloTCA B KAYECTBE OAHOI0 N3 BO3MOXHbIX
pelweHnin, no3esonatowmx nsbexarb MHOrOKpPaTHOro
npencTaBfieHUA AaHHbIX (cM. puc. 7). BegeHue aTux
apXMBOB TaKXe NMpeacTaBiAeT cepbE3HYI0 Npobnemy ¢
TOYKM 3peHuna pruHaHCMPOBaHUA N ynpaBieHua 6bICTPO
pactywmmmn o6bEmMamm aaHHbIX. Kpome 3Toro, LUMpoKo
ncnosb3ytoTcA LmbpoBble AEHTUDUKATOPbl 06 bEKTOB
(LIMO), koTopble obecneunBaloT TPAHCNAPEHTHOCTb,
npocneXXmnBaemocTb U ngeHTUdUKaunto, ocobeHHo
npu B3aMmMogemncTeum mexay coobliectsamu, 3aHu-
MaloLWnmMncA onepaTMBHON, NCCnenoBaTeNbCKON U
NpuKnagHom AeATenbHOCTbIO. [anbHenwmne TeXHONO-
rmyeckmne paspaboTku, CBA3AHHbIE C IMLIEH3UPOBAHNEM
DaHHbIX, KOTOpble No3BonMAn 6bl NPU3HaTb NpPaBo
CcoBCTBEHHOCTM Ha AaHHble U MEPBOUCTOYHUKM, NMOA-
hep>aT uccrnefoBaTesien B TOM, YUTOObl OCYLLLECTBATD
obMeH gaHHbIMU MakKcumanbHo cBob6ogHo. Henb3a He
OTMETUTb, YTO MHAMBUAYANIbHbIE NULEH3UN N OFpaHu-
YeHMA MOryT NPUBECTM K HEMPOCTOWN CUTyaLuu, Korga
NNLEH3NN MOXHO ByneT «cknaabiBaTb B WwWtabena».

JocTyn K KoMMep4yeckMM faHHbIM U f@aHHbIM, OTHOCA-
WMMCA K rpaXkaaHCKoW HayKe, 3Ha4YUTENIbHO MeHbLue
CTPYKTYPUPOBaH 1 faxke MOXeT NpefAocTaBnATbCA Mo
noanucke. MNpoekTbl B pamMkax rpaxnaHCckon Hayku
006blYHO UMEIOT cneynanbHble Beb-canTbl. OgHako
4acTo CyLLEeCTBYET pasnnyne mexay o6MeHOM UcXon-
HbIMU N 06paboTaHHbIMU (MPOAYKUUA, AMarpaMmmbl)
OaHHbIMU, NpUYémM 06MeEH NocnegHUMM OCyLLECTBNA-
eTcA B 3Ha4YnTeNbHO 6osiee OTKpbITOM hopmaTe, YeEM
0O6MEH UCXOAHbIMU OAHHbIMUW. TO MOXET CYLLECTBEHHO

OorpaHn4ynTb NoTeHUManbHbl€ BO3SMO>XXHOCTU AJ1A OLLEHKN
KayecTBa 6a30BbIX UCXOOHbIX AaHHbIX.

C6op, KOHTpONb KavyecTBa U Nybnukauma gaHHbIX
ctaHuuin Habnogenna NCA ocywecTBnAeTcA cneum-
anusnMpoBaHHbIMU MUPOBBLIMK LLeHTPaMU OaHHbIX.
CyuiecTByeT Takxe pAafg coAeUCTBYIOWNX LEeHTPOB,
npenocTaBNAOWMX AaHHbIE COAENCTBYIOLWMNX CETEN.
MeTapaHHble umetotca B Cnucteme nHpopmauum o
ctaHumax [CA (CUCICA), aBnatoLLeinca 4acTblo CUCTEMBDI
OCKAP/TTloBepxHOCTb. 3TN LEHTPbI AaHHbIX pabo-
TaloT Haj ynopAgovyeHnem npoueayp npeactaBneHus
OaHHbIX M [OCTyMNa K HUM W NpoAosixXaT 3Ty AeATenb-
HOCTb B pamMkax obuien KoHuenuum ob6beanHEHHON
cuctembl ynpasneHua gaHHbimu CA, koTopasa no3sonut
NONY4YUTb NOJNIHOCTbIO DYHKLMOHANIbHO COBMECTUMbIN
noctyn ko Bcem gaHHbiM TCA. Mpumep nHhpopmauymmn
0 AaHHbIX, Metowmxca B MupoBom LeHTpe AaHHbIX
06 o30He n YO®-nanyyvennun (MUOOY®), nokasaH Ha
puc. 8. TCA npoaomKmT noaaepXXunBaTth CBA3b C APYTUMM
3aMHTEPECOBaHHbIMU OpraHM3aunAmMn (CogencTayio-
MMM U UccnefoBaTeNlbCKMMN CETAMU, KOCMUYECKMMU
areHTCTBamMu, areHTCTBaMu No OKpyXKatloLwen cpeae n
ap.), 4Tobbl ynopagounTtb dopmMaTbl MeTadaHHbIX U
OaHHbIX N TakuM ob6pa3om cnocobcTBOBaTb UCMOb-
30BaHuto gaHHbIX FCA 1 ppyrux gaHHbIX B pa3finyHbIX
obnactax npumeHexHuna (WMO, 2017).

Pernctpauna n naeHTndmrkauma ABNAIOTCA YCIOBUAMM,
KOTOpble HE OFrpaHM4YMBalOT JOMNYCK U MOBTOPHOE
NCNoNb30BaHWE, HO MOTYT UMETb KPUTUYECKM BaXKHOE
3Ha4vyeHMe AnA MoTMBaUMWM Hay4dHOro coobulecTBa K
npefocTaBneHNo CBOUX AaHHbIX anA obmeHa. bes
CCbINIOK U JOKYMEHTalbHOro NoATBEpPXAeHUA Toro,
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PucyHok 8. Hgopmauymna o6 nmeroLmxca gaHHbIX Ha
cavite «[Touck/3arpy3ka gaHHbix» MupoBoro yeHTpa
AaHHbIX 06 030He n Y®-nznyqeHnn (Mctounuk: MLJOY®)

4YTO AaHHble UCMNOMb3YIOTCA, HAYYHOMY COOOLLECTBY
TPYAHO NPOAEMOHCTPUPOBATb LLEHHOCTb CBOMX AAHHbIX
dUHaHCMpPYOLWKUM nX opraHnsaumam. Npaea Ha UHTeN-
NeKTyanbHyo coO6CTBEHHOCTb MOTYT ObITb rapaHTUPO-
BaHbl MOCPEACTBOM JINLIEH3UPOBAHUA AaHHbIX, KOTOpOe
onpegenaeT NpaBo Nosb30BaHUA 1 06ecneynBaeT Mosb-
30BaTenAM NpaBoByto 6e30nacHOCTb. ATO NO3BONAET
nonb3oBaTenAM U3 Hay4Ho-obpa3oBaTenbHoM cepbl 1
4YacTHOro cekTopa co3aaBaTtb a(hEKTMBHbIE CLiEHapUK
NCNoJib30BaHWA U BU3HEeC-MOAeNIN, OCHOBaHHbIE Ha
KOHKPETHbIX NpaBax NoJib30BaHuUA.

Mpeumywiectsa EanHon nonmtukn BMO
B OTHOLLUEHMM OaHHbIX

Lnpokas peanusauna EgnHon nonntukn BMO B oTHO-
LEeHW OaHHbIX BECbMa BaXkHa A1A ycnewHoro npeao-
CTaBNIEHUA MHOTUX BUAOB 06CNyXXMBaHMWA, CBA3aHHOIO
¢ coctaBom aTmocdepbl. Kak n B apyrux cnydanx,
OnucaHHbIX B cTaTbe 2 U B cTaTbe 9, ANA yCOBEPLUEH-
CTBOBAaHHOIO CBOEBPEMEHHOIO NPOrHO3nMpoBaHUaA
3KCTpeManbHbIX ABMEHUN, a TakXe ANA NoaaepXKu
NONIUTUKN B OTHOLLUEHUUN OKpYy>KatloLwen cpepbl, Tpe-
6yeTcA OTKPbITbIN MeXAYHapPOAHbIM 0OMEH AaHHbIMW.
Peanusauna EguHon nonutukn BMO B oTHoOWweHUN
JaHHbIX MOXET cnocobcTBOBaTL MPOrpeccy BO MHOMMX
obnacTax NpUMeHEHNA — OT COBEpPLLEHCTBOBAHMA NMPo-
rHO30B KayecTBa BO3yXa A0 NoAAep XK1 MexaHU3MoB
TpaHcnapeHTHOCTU nop armaon PamoyHon KOHBEH-
ummn 06 nameHeHuun knumata OOH (PKUK OOH). Ana
3 heKTUBHOIO NCMOJIb30BaHUA AaHHbIX B KOHKPETHbIX
obnacTax NnpMmMeHeHUA Heo6xXoAMMO 3HaTb Ka4ecTBO
AaHHbIX. TwaTenbHana oueHKa HeONpeneNnéHHOCTHU
DaHHbIX ob6ecneymBaeT MONE3HY0 OOMOSIHUTENBHYIO
nHdopmaLumio 0 NPUrofHOCTU AaHHbIX O/1A KOHKPET-
Horo Buaa obcnyxuesaHua. [locTynHoOCTb AaHHbIX BO
BpemeHn, 6IM3KOM K peasibHOMY, BaxKHa AnA Takmx
cthep npumeHeHMA, Kak NPOrHO3bl U Npegynpexae-
HUA, KOTOPbIe AONXXHbI BbINYCKaTbCA CBOEBPEMEHHO.
Ona ppyrux obnacter NpMMeHeHuWA, Hanpumep OnA
peaHannsa U aHanusa TPeEHAOB, CBOEBPEMEHHOCTb
o6MeHa faHHbIMU MeHee BaXkHa.

MpuHATME 3TON MOSIMTUKN MHOFMMU OpraHu3aumnaMm
Ynenos BMO, nommumo HMI'C, o6ecneynT NosHOLEH-
HYlO U 3KOHOMMUYeckn ahdekTUBHYIO peannsaunio

JOCTUXEHUN NPUMEHUTENbHO K OBGCNYXUBAHUIO U
NnosnTUKe B 0611acTV OKPY>KaloLLeln cpeabl.

Heob6xoamMmo ycoBeplleHCTBOBaTb OOMEH AaHHbIMMU
mexay coobuwecteom BMO, 3aHumalowmmen onepa-
TUBHOW OEATENIbHOCTbIO, U Hay4YHbIM COOBLLECTBOM.
Hay4Ho-uccnegoBaTenbckne NPOeKTbl 4acTo TpebyloT
0OCTyna K BHELLHUM AaHHbIM 1 06cny>XnsaHuio B o6na-
CTW OKpYy>KaloLLeln cpenbl, BKNtoYasa NPOrHOCTUYECKYIO
UHdopMauumio 1 paabl AaHHbIX HabNOOEHUIA, MO3TOMY
CYLLIECTBYET 3aKOHOMEPHAaA B3anMO3aBUCMMOCTb MeXay
nccnegoBaHUAMUM U OnNepaTUBHOW AEATENbHOCTbIO.
Hay4Hoe coobLuecTBO MOXET HE MMETb [OCTYNa Un Bn-
AHWA Ha onepaTuBHbIe AaHHble (OaHHble HabnaeHUA
BbIXOAHbIE pe3ysnibTaTbl Mogenen) unu popmartbl AaHHbIX,
4YTO 3aTpyAHAET PYHKLNOHaNbHYIO COBMECTUMOCTb
OaHHbIX, X UHTepnpeTauunto U Hay4HbIA Mporpecc.
XKenatenbHo ynopApo4MTb NPOTOKONbI 06MEHa AaH-
HbiMy. BMO mMoXeT npeanoxunTb Hay4HOMY COOBLLECTBY
pekoMeHAauMn OTHOCUTENIbHO NPOTOKONIOB O6MeEHa
JaHHbIMU (cTaHpapT MeTagaHHbix UTCHB un nHdpa-
cTpykTypa MCB), 4Tob6bl ONTUMU3MPOBATb LLEHHOCTb
OaHHbIX, NONYYEHHbIX B pe3yJibTaTe UccnefoBaHUN, XOTA
OYeBMAHbIE MPEUMYLLECTBA 3TOMO NMPeaNoXeHNA HYXXHO
npeacTaBUTb HaydHOMY coobuiecTBy. B cBoto ouepenb
BMO ponxxHa o6ner4ynTb A0CTYyN K onepaTUBHbIM AaH-
HbiM anA 6onee Wnpokoro coobuecTsa, noa4épknBasn
B3aMMHYI0 Bbirogy oT o6mMeHa gaHHbIMUM Kak AnA aka-
OeMun4yeckunx, Tak n Osfa coobLLecTB, 3aHMMaloLWnxXcaA
ornepaTVBHOWN OeATeNIbHOCTbIO, B LenAx yrnybneHun
0o0OLLEero NoOHNMMaHuA 1 3HaHui o cucteme 3emnsa.

Tekywaa nonntuka BMO wupoko nssectHa B Hay4HOM
coobLecTBe, HO aTOMY COOBLLECTBY HEOOXOANMbI YETKNE
yKasaHuA rno BONpPOCY JIMLEH3UI, a TaKXXe YETKNE onpe-
AenleHnA TepMMHOB «6a30Bble» U «PEKOMEHOYEMbBIEN
OaHHble. JInueHanpoBaHue, BEPOATHO, CTaHET KPUTU-
Yeckun BaXXHbIM (hakTOPOM ycrexa B nyaHe coaencTena
obneryeHnio obmeHa gaHHbIMU Mexay YneHamu BMO
3a npegenamu TpaguumoHHoro coobuectesa HMIC.
CraHpapTusauua nuueH3nn Ha gaHHble BMO moxet
0KasaTb CYLLUECTBEHHYO NOMOLLb B BOCNpUATUN EanHomn
nonutukn BMO B oTHolweHun aaHHbIX. [MpuBegeHne
nonutukn BMO B OTHOLLIEHUN AaHHbIX B COOTBETCTBUE
C CYLUECTBYIOLMMU NuLeH3namMn (Takmmum kak Creative
Commons, WWMPOKO UCMOJIb3YEMbIMU B HAY4YHOM CO06-
LLLecTBE) MOMOXET 06ecneynTb eé NPUHATNE B aKaae-
MUYECKMX Kpyrax U YacTHOM CeKTope 1 NpenoTBpaTuTb
cyllecTByloLWMe NPenAaATCTBUA ANA Nosib3oBaTeneun.

Hes3aBuncrmMo OoT TOro, HackosbKO CBOEBPEMEHHbIMU
WU TOYHbIMU ABNAIOTCA TpeboBaHUA K JaHHbIM AnA
KOHKpeTHoW obnacTtn npumeHeHusn, obLiee TpeboBaHme
3akJiloyaeTcAa B TOM, YTOOblI AaHHble BOOOLLe Oblnun
noctynHbl. BMO umeeT Bce BO3MOXHOCTU ANA TOro,
4YTOObI UCNOJIb30BATb OMNbIT, HAKOMJIEHHbIN 3a AONTYIO0
NCTOPUIO oNnepaTuBHOro o6mMeHa AaHHbIMU, U pacnpo-
CTPaHUTb Ero TakXXe Ha JaHHble 0 cocTaBe aTMmocdepbl.

Cnuncok nutepaTypbl AOCTYMNeEH
B OHJIJaNHOBOM peXxunme


https://public.wmo.int/en/resources/bulletin/wmo-data-policy-21st-century#_ftn1
https://public.wmo.int/en/resources/bulletin/critical-role-of-observations-informing-climate-science-assessment-and-policy
https://public.wmo.int/en/resources/bulletin/benefits-of-atmospheric-composition-monitoring-and-international-data-exchange
https://public.wmo.int/en/resources/bulletin/benefits-of-atmospheric-composition-monitoring-and-international-data-exchange
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[NnobanbHas cuctema HabnoaeHMM
32 OK€aHOM: OKeaHbl OAHHbIX A1
NPOrHO3UPOBAHMSI CUCTEMbI 3EMJISI

Cup TepcrtoH, MporpamMMa rmobanbHOro MOHUTOPHMHra 1 HabntoaeHus 3a okeaHom HYOA, CLLA; Smma
Xecnon, MexxnpaeutenbcTBeHHas okeaHorpaduueckas kommucems (MOK) KOHECKO; Tocte TaHxya,
LleHTp okeaHuuecknx nccnegoaHui uMenu Fenbmronbua FEOMAP, Kunb, Nepmanus; P. BeHkaTtécaH,
HaupoHanbHbIM MHCTUTYT OkeaHnuveckmx TexHonorui, Mnaus; Matbe Benbbeox, Buktop Typnui, MapTuH
Kpamn u Jlonr L3sH, OkeanOIlNC, ®paHuums

«Ecnun Bam HpaBUTCSA Ball NPOrHO3 Norofbl Ha 7 fHel, nobnarogapute okeaHorpaday». —

Kpenr MakJ1lvH, ncnonHawowmin 0643aHHOCTM MaBHOIO HAyYHOrO COTPYAHMUKA
HaumoHanbHOro ynpasneHus no nccienoBaHuio okeaHa n atmocohepol (HYOA), CLUA;
nogkomuTeT Mo OKpyXatowen cpefe KomuteTa ManaTbl npeacTtaBmuTenemn no Hayke,

KOCMOCY 1 TeXHONOrnAM, NoHb, 2021 roa.

OkeaH BnuAaeTt Ha Bcex Hac. OH nokpbiBaeT 6onee
nByx Tpeten nosepxHoctn 3emnn. OH oka3biBaeT
B/IMAHME Ha Hally NOBCEAHEBHYIO XXMU3Hb U LUNPOKUIA
CNEeKTP 3KOHOMWYECKNX CEKTOPOB — OT CENbCKOTo
XO3ANCTBa 1 MOPCKOM 1 NpMOpeXXHON [eATEeNbHOCTU 4O
Typu3ama, CTpoOUTeNbCTBa U cTpaxoBaHuaA. Kak kntoveson
KOMMOHEHT KIMMaTUYECKOW CUCTEMbI OH OKa3biBaeT
HernocpeacTBEHHOE BVAHWE Ha MOrofHble YyCNOBUA
Nno BCEMY 3EMHOMY LUapy, B TOM YMC/ie U B panioHaXx,
pacnosioXeHHbIX 3a TbICAYUN KUJIOMETPOB OT BaunXan-
wero nobepexba. ITO NULWb HEKOTOPbIE MPUYUHBI,
no kotopbiM MMobanbHaa cuctema HabnwoageHun 3a
okeaHoM (TCHO) umeeT kpuTUYeCKkn BaxxHOe 3HaYeHNe
OJ1A COBEPLUEHCTBOBaHNA NPOAYKLUUM N 06CNy>KMBaHUA,
npepoctaBnaembix BMO.

HabniogeHws 3a okeaHoOM HeoO6XoAUMbI 1A BbINOSHEHUA
BMO cBoux hyHKUMI ANA noaaep>Xkn npenocTaBneHus
M Ncnofib3oBaHMA YneHamu BbICOKOKAYeCTBEHHOWN U
JocTtoBepHou nHdopmaLumn n obcnyxmsaHna B obnactum
MEeTeopOoJIOrumn, KNINMaTonorMn, NMMApPoNIorMn N cooT-
BETCTBYIOLLMX KOMMOHEHTOB OKpPY>XaloLLen cpeabl Ana
noBblLeHNA 61arococToAHMA BCeX CTpaH. B yacTHocTy,
NMOCKOJIbKY O6LLECTBO CTaNkKMBaeTCA C NOC/eAcTBMAMU
N3MeHeHNA KnnmaTa, noTpebyeTcA 6osblue AaHHbIX 06
okeaHe gnAa 6onee apheKTUBHON aganTaunm U NPorHo-
3UpPOBaHNA IKCTPEMasbHbIX MOroAHbIX U KNMMaTu4de-
CKUX ABJIEHUI, TaKUX KaK 3acyxa, HaBO4HEHWA, NleCHble
NnoXapbl, TEMNNIOBbIE BOJIHbI U TPOMMNYECKNE LINKITOHbI.

BaxxHocTb faHHbIX 06 okeaHe Gblyia NOAYEPKHYTA
B BbiBOofax nocnegHero OueHo4yHoro poknaga
MexxnpaBnTenbCTBEHHOW rpynnbl 3KCNepPTOB MO U3Me-
HeHuto knumaTta (06" MIIAUK, aeryct 2021 roga).
Habniopaemble M3MEHEHMNA HECKONIbKUX NapaMeTpoB

1 Pa6ouan rpynna 1 LLlecTton oueHOYHbIN AoKnag,.

oKeaHa, BNUAIOLWUX Ha Takne ABJIEHUA, KaK BOJIHbI
Tenna, 4acToTa yparaHoB U HaBOAHEHUA, 3aHMMaAIOT
B noknage BaxHoe mecto. C 1980 ropa TemnepaTtypa
NoBePXHOCTU MOpA NoBbicunack Ha 0,6°C, cnocobcTByA
N36bITOYHOMY TEMNOCOAEPXKAHUIO OKEaHa, YBENIMYEHMIO
NPUMEPHO B [Ba pa3a 4acToTbl MOPCKMX BOJIH Tenna,
KOTOpble Takxe cTanu 6onee UHTEHCUBHbIMU, U MOBbI-
LEHMIO YPOBHA MOPA, B TO BPEMA KakK nyiowagb apKTu-
Yyeckoro nbaa ymeHbluaetca. [lo 2050 roga CeBepHbiit
JlepoBuTbIN OKeaH, BEPOATHO, OyAeT NpakTUYecku
cBob60oaeH 0TO Niba BO BPEMA CE30HHOI0 MUHUMYMa
MOPCKOro nbaa. 3akucneHne okeaHa ycuivBaeTcA B
pe3ynbTaTe NOrnoLweHnA BbI6POCOB ABYOKNUCU yriie-
popa u pacnpocTpaHAeTcA B rnybb okeaHa, Bbi3biBan
M3MEHEeHMA B XUMMNYEeCKOM COCTaBe CONIEHON BObl.

B HbIHELLHMX yCNnoBMAX TPYOHO NEPEeOLEeHNTb 3HaYeHne
FCHO kak rno6anbHO cUCTEMbI YCTONYUBLIX Habo-
neHnn 3a okeaHoM. [1pu coBMECTHOM CMOHCOPCTBE
BMO, MexnpaBnTenbCTBeHHON okeaHorpadbuyeckomn
komuccumn (MOK) KOHECKO, Mporpammbl OOH no
okpyxatouwen cpege (FOHEM) n MexpagyHapogHoro
Hay4Horo coeeTa (MHC) aTa nporpamma Bo3rnaenser,
NoaaepXX1BaeT U KOOPANHUPYET [OJSITOCPOYHbIE, YCTON-
YymBble HabNOAEHMA 38 OKEaHOM B MHTEpecax KnMmara,
onepaTuBHbIX cny>X6 1 300poBbA OkeaHa. B TeyeHne
Tpéx necatuneTtun N(CHO koopavHupyeT HabnoaeHnsa
in situ Yepes WNPOoKN cnekTp rnobanbHbIX, HALWOHAab-
HbIX U PEFMOHAaNbHbIX UHULMATUB, MPOEKTOB U CUCTEM
Hablo4eHMA 38 OKEAHOM.

CeropgHa passutue cuctembl F[CHO n BHegpeHne NHHO-
BaLM B COOTBETCTBMM C KOMMJIEKCHbIM MOAXOA0M K
cucteme 3eMJsif U B COOTBETCTBUM CO CTpaTErmMyecknum
nnaHom BMO nmeloT kputuyeckn BaxHoe 3HayeHue
ONA yNy4dLleHUA METEOPONOrM4ecKoro, KIMmMaTn4eckoro
N rMapoIornyeckoro obcnyXxmsaHuA N NpopyKunm


https://www.ipcc.ch/report/sixth-assessment-report-working-group-i/
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YneHos BMO. Y1066l nopgaepxatb ycunua NCHO no
pa3BUTUIO N BHEOPEHNIO UHHOBALMIA, B 3TOWN CTaTbe
0aéTcA NATb pekoMeHpauuii. 3T pekoMeHaauunm, ecnm
OHU 6yAyT BbIMOJIHEHbI, HE ToNbko nomoryT FTCHO
NPUHATb KOMMNEKCHbIN nogxopn kK cucteme 3emis, HO
N YCKOPAT NPUMEHEHNE OKEaHNYECKMX HabNtoaeHN B
onepaTtuBHon aeatenbHoct BMO v npegocTaBneHue
OaHHbIX 4NA yNy4dLIeHWA NPOrHO30B NOrofbl U KnMmaTa,
0coBEeHHO AnA aKCTPeMalsbHbIX AB/IEHUN.

1. HononHutb [NobanbHyl0 onopHyto ceTb Habnoge-
Hun (TOCH) BMO rnio6anbHov 6a30Bov cucTeMori
HabnoaeHw 3a okeaHoMm. ATa «bazoBanA» cuctema
HabnogeHUn 3a okeaHoM ByOeT pa3paboTaHa, YToObl
YOOBNETBOPUTL MPUOpUTETHBIE NoTpebHocTn BMO B
HabnogeHnaxX n obMeHe aHHbIMMW, COCPEAOTOYUTLCA
Ha nyTAx obecneyYeHns yCTONYMBOIO OCYLLECTBNEHUA;
1 pa3BMBaTbCA B COOTBETCTBUM C ONEPATUBHBIMU U
Hay4HbIMU OBUXYLLUMMM hakTopamu.

2. BsaumopenctBoBaTb ¢ [Iporpammori TCHO no
COBMECTHOMY MPOEKTUPOBAHNIO OKEAHNYECKNX
HaboAeHN U MOAAEPXNBATD €€ C LIENblo CO34aHuA
cucTeMbl, oTBevatoLen noTpebHocTam obenyxuea-
HuA, npegocTaenaemoro BMO; Hanpumep pa3pabo-
TaTb 06pPa3LoBbIYf NPOEKT, OPUEHTUPOBAHHbIN Ha
obnacTtb ucnonbsosaHma BMO.

3. MpuHAaTtb npuHumnbl FAIR (Findability (yno6Hbii
nowuck), Accessibility (noctynHocTb), Interoperability
(byHKUMOHanbHaa coBmecTUMocCTb), Reusability
(npurogHOCTbL ANA MOBTOPHOIO UCMOJIb30BaHUA))
OnA aaHHbIX 06 okeaHe, YToObl y4ecTb pa3Hoobpa-
31e cUcTem HabnioAeHNA 3a OKeaHOM U CUCTEM
ynpaBneHua gaHHbIMU.

4. YKpennaTb CBA3WN, COTPYAHMYECTBO U KOOPANHALIMIO
MeXOYy COOTBETCTBYIOLMM KOHTAKTHbIM JIULLOM
B HaunoHanbHOM MeTeoposIorM4eckon u ruapo-
norudeckon cnyx6e (HMI'C) u HaunmoHanbHbIMU
koopauHaTopamu FCHO.

5. PacwunpAaTb coTpyQHNYECTBO N KOOpAMHaLUIO
MeXxay pernoHanbHbiMu anbAHcamu FCHO (FPA)
MOK u pernoHanbHbiMu accoumaumamu BMO (PA)
B LleNIAX COBEpLLUEHCTBOBaHMA pa3paboTkn u cbopa
OaHHbIX HabnoAeHW 3a OKeaHOM AJ1A MPUMEHEHUA
B pamkax BMO.

C 1991 roga 'CHO nocTteneHHO co30aéT 06LWNPHYIO
rno6anbHyto cuctemy HabnogeHun 3a okeaHOM Ha
OCHOBe BkJlaga 601bLUOro Y1ca opraHmM3aumin u npa-
BUTENIbCTB, OT YEro BbIMIPbIBAOT BCE CTPaHbl Mmpa. B
nepBble ABa [ecATUNeTMA cBoero cyliectsoBaHna [CHO
yaenana 6onee npuctanbHoe BHUMaHWUE pa3BUTUIO,
4yTOObI NOAAEPXKATb HayKy O KMMaTe U BbICTYNUTb B
KavecTBe OCHOBbI A1a HabnoageHun, HeobxoaMMbIX onA
onepaTuBHbIX CUCTEM NporHo3supoBaHua. B 2012 rony
eé ycnelwHoe pa3BUTUE B COYETAHUU C pacTyLlen
03a604eHHOCTbIO 30POBbLEM OKEAaHOB U CMPOCOM
Ha MHMOPMALNOHHYIO NPOAYKLUIO, MOMOraloLLyto
CTpaHaM ynpaB/iATb 3KOHOMUKOWN OKeaHOB, MOCYXUNO
TONYKOM K paspaboTke nepcrnekTuBHon Pamo4vHom
OCHOBbI A1a HabnogeHuin 3a okeaHom (POHO). C tex
nop NCHO pykoBoguT ocywecteneHnem POHO c uenbto
npenocTaBNieHNA NMonb3oBaTeNAM 0OCNYXXUBAHUA B
cekTopax KnumaTa, onepaTUBHOro obcnyxunBaHusa
M 300pOBbA OKeaHa, ynenas Bcé 6onbllue BHMMaHMA
NPUBPEXHBIM U PEFTMOHANIbHBIM MOPAM.
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FCHO pab6oTaeT B MHTEPaKTUBHOM pexume ¢ coob-
LecTBOM, 3aHUMaOLWMMcA HabnogeHnAMM 3a oKe-
aHoOM, ANA onpeAesieHnA BaXHENLWNX okeaHN4ecKmx
nepemeHHbix (BOkI) n BaxHenWnx KnuMaTu4ecknx
nepemMeHHbIX (BKnl) Ha ocHOBe OLEHKM BO3MOXHOCTU
NPMMEHEHNA N OLEHKM BOo3adencTBua. HabniopgeHuna
3a BOkIT n BKnl1 Heo6xoamMmbl 4nA Hay4HbIX OLLEHOK
M3MEHEHMA KNMMaTa 1 340pO0oBbA OKpYXKatoLLen cpeapl
B LeNiAX NPOrHo3MpoBaHUA COCTOAHUA OKpyXKatoLen
cpepbl U afanTauum K USMEHEHMIO KImaTa, a Takke afs
noapep>kkn 6onee achdekTNBHOM 3aLLMUTbl IKOCUCTEM.
(Bonee noapo6Ho BKnll paccmaTtpusatotea B ctaThe ).

YCTONYMBOCTb M HAAEXHOCTb pacrnpocTpaHeHna gaH-
Hbix 0 BOkIT nmetoT 60nblLOe 3HaAYeHUe OnAa npeno-
cTaBNieHNA okeaHnyeckoro obcnyxumnsaHua. Okono

1) Tekywee cocToAHME: TEKYLLEe COCTOAHNE 10 CPABHEHUIO C
LyeneBbIM rokasatesem A4 ceTu.

2) HanpaBneHve [eATeNbHOCTH, CBA3aHHOE CO 340P0OBbEM OKe-
aHa, obbeanHAeT Habo[aeHNA, NOATBEPXKAAIOLMNE OLEHKY
610/10rMYecKoro u reOXMMMYECcKoro COCTOAHNA OKeaHa.

3) SkcTpemanbHbie noroaHble ABEHUA BKIIOYalOT B ce6A
BOJIHbI TeMa, yparaHbl U HABOAHEHUA.

Hblpatowme 6yn: B HacToAwee BpemAa paboTtatoT 4000 aBTo-

HOMHbIX BYEB, npogunnpyroLmnx okeaH Ao riybuHbsi 2000 M,

oTbuparoLmx npobbl TemnepaTypbl N CONEHOCTU AJ1A K-

MaTtn4ecknx u Ce30HHbIX NMPOrHO30B, a TakKkXXe A4J14 OL4eHKN

TerniocoaepxaHna okeaHa / * oaBnAaloTcA 3a4aym, cBA3aHHbIE C

rny60KOBOAHbBIMY Y BUOreOXUMUYECKUMY HAONIIOAEHUAMMU C TEM,

4TOObI PacLUMPUTL BO3MOXHOCTH BYEB no rinybuHe (go 6000 m) n

0 criocobHOCTY BbIMOJIHATE BUOreoxXuMmnyeckme Habo4eHuA.

Apevigpyrowyme n nonapHeie 6yn: 1500 apevigpyrowmx byés,

ocyLecTBAAOLMX HAOIO[eHNE 3@ aTMOCHEPHbIM AiaB/eHNeM y

MOBEPXHOCTH, TEMIEPAaTypov u TedeHnaMu B MupoBom okeaHe;

KpaviHe BaXKHbl 4J1A MOArOTOBKU r/106a1bHbIX Y PErMOHAaNIbHbIX

rPOrHo308B MoroAoi.

3aAakopeHHble byn: ceTb n3 npumepHo 400 3aAKOPEHHbIX

6y€éB, KOTOpbie BeAyT HAbOMOAEHUA 38 MHOTOYUC/IEHHBIMU

armMocepHbIMU Y OKeaHorpagpuyeckumm napameTpamm, B

OCHOBHOM B MPHNOPEXHbBIX N TPOMUYECKMX PaiOHax, C LieJbio

rnoagroToBKu pernoHaslbHoOro rnporHo3a rnorogbl v BblNMoOJIHEHUA

paboT B okeaHe.

CynoBble METEOPOIOrNYECKME U3MEPEHUA: 6ONbLLION (hoT

cy[0B 406POBOIbHOr0 HablOAEHNUA, KOTOPbIE U3MEPAIT MOP-

CcKVe METEOPOJIOrM4eckne napameTpbl 4714 MPOrHO3UpPOBaHNA

30 BOkIT npumepHO NOPOBHY pacnpeneneHbl Mexay
dunsunyeckon, Guoreoxmmmyeckon n Guonornyeckomn/
akocuctemHon obnactamu. ®usnyveckme BOkI1 onpe-
nenexHbl B npoekte EanHoint nonutnkm BMO B oTHO-
LWEeHMN OaHHbIX Kak «6a3oBble AaHHbIE», YTO O3Ha-
yaeT, 4To YneHbl 06A3aHbl 0OMeHUBaATbLCA UMK, B TO
BpeMsA KaK Bce ocTalnbHble 6uoreoxmmmyeckne (bIrx)
n 6uo/ako BOKIT knaccudnumpyoTca kak « pekomeHay-
eMble JaHHble», KOTopbIMY YneHam cnegyeT oOMeHU-
BaTbCA AJ1A NOAAEPXKN AEATENBHOCTU MO MOHUTOPUHIY
N NPOrHO3MPOBAaHMIO CUCTEMbI 3EMIA.

CeropgHa pynna no koopanHauun HabnogeHnn CCHO
(TKH TCHO) coemecTHO ¢ O6bEeAUHEHHDBIM LEHTPOM
BMO-MOK no nopaep>ke nporpamm okeaHorpadu-
YEeCKMX N MOPCKUX METEOPOsIOrMYecknx HabnogeHun

Mopckovi norogbl v obecrie4eHns 6€30MacHOCTy Ha MOPE;
HabnogeHnA BeayTcA Ha nNpoTaxeHnn 150 neT v Takxe ucrosib-
3YI0TCA B K/IMMaTU4eCKUX UCCAe0BaHNAX.

CypnoBble okeaHorpagundeckne nameperua: [porpamma nomnyT-
HbIX CyJOB COCPEAOTOYEHA HAa U3MEPEHUAX, TPOBOAUMBIX 10
XoAy ABVXKEeHWUA Cy[0B A0OPOBOJIbHOro HaboAEeHWA, BK/IlOYaA
TemnepatypHsbie npopunn OBT go rnyburel 1000 M, Temnepa-
TypY MOBEPXHOCTU MOPA, conéHocTb n pCO, Ha NOBTOPAIOLUMNXCA
paspesax Uiy OrnopPHbIX IMHUAX.

CynoBble asposiorn4eckne n3MepeHus: Ncrosb3ya JOOPOBOJIb-
Hble cyaa, aBTOMaTu3npOBaHHaA Cy0BanA asposiorndeckasn
rporpamma ocyLecTBAeT c60p AaHHbIX 06 a3pOsIOrn4eckux
npogunax Asia onepaTuBHbIX MPUMEHEHUN 1 r106asbHbIX
KIUMaTU4eCckUX NCCNEA0BaHN.

Fvapometpudeckue ctaHymn: cetb n3 290 cTaHuni Habno[aeHna
3a ypoBHEM MOPH, NOAAEPXKNBAIOLLAA BbICOKOKaYeCTBEHHbIEe
[0JIrOCPOYHbIE BPEMEHHbBIE PAAbI 06 YPOBHE MOPA AJIA KNAMAaTU-
YecKuUx nccaeoBaHnii, MOPCKUX OrnepaTUBHbIX 10/1b30BaTeNes
Bbirlycka npeaynpexaeHunii 06 onacHbIX ABEHUAX.
OkeaHun4eckne [aT4uku, NepeHoCUMbIE XUBOTHBIMU: CETb MPu-
60pOB, yCTaHOBJIEHHbIX Ha MOPCKUX XXUBOTHbIX, AJ1A MOJYy4YEeHUA
OKeaHW4Yeckux npoguert TemrnepaTypbl U CONEHOCTY, a Takxe
roBeAeHYeCKUX [AaHHbIX AJ19 YCTONYUBOIrO yrpasBieHUA.
lNosTopAtoLmeca paspessbl: iccnegosatenbckne cyna obecrneyn-
BaloT BbICOKOE Ka4eCTBO AaHHbIX, COOPaHHbIX Ha BCEV riyouHe n
LUMPUHE OKeaHa Ha OMOPHBIX JINHUAX, MOBTOPAIOLLUXCA KaX[o0e
gecAarunsieruve. OHu NCMOJIb3YIOTCA KakK 3TaJsloH 4J14 Kaﬂl/l6pOBKl/l
npubopoB, Takxe ANA KINNMaTUYeCKNX UCCE[0BaHNI, Takux

KaK n3y4eHue yriepoaHoro Uukiaa u MOPCKoyu 6uoreoxummm, n
C/1yKaT OCHOBOW NMPUMEHEHWI B chepe Hayku.


https://public.wmo.int/en/resources/bulletin/critical-role-of-observations-informing-climate-science-assessment-and-policy
https://public.wmo.int/en/our-mandate/what-we-do/observations/Unified-WMO-Data-Policy-Resolution
https://public.wmo.int/en/our-mandate/what-we-do/observations/Unified-WMO-Data-Policy-Resolution
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in situ (OkeaHOlNC) ykpennalT N KOOPAUHUPYIOT
neatenbHocTb 12 rnobanbHbiX ceTen HabnwoaeHUn
3a okeaHoM. B 3TOM MCKNIOUYMTENBHO CNOXXHOM Mepo-
npuAaTUK 3agencteoBaHbl oyt 10000 onepaTUBHbIX
nnatdopm HabnogeHuA, o6A3aBLUMECA NPEAOCTaBAATb
JaHHble B cBOOOAHOM AOCTYrMe C KAYeCTBOM U CPOKOM
npeaocTaBAEHUA, MPUIFOAHbIX AMA NONb30BaTENbCKUX
npumeHeHui. laHHble HabnoAeHWI BKIOYAOT aTMOC-
depHble NepemeHHble Hag, 0KeaHOM (Takue Kak JaBneHue
Ha NMOBEPXHOCTU MOpPA, TeMnepaTypa NOBEPXHOCTHU
MOPH, BNIaXXHOCTb 1 faBJieHUE BETPa) N3 KaXkAoro panoHa
oKeaHa, BK/lo4aA HeJoCTaTOYHO U3yYeHHble pavioHbl
(Takne kak nontoca n KOxHbI okeaH). 3Tn 12 rnobanb-
HbIX N B3aMMOAOMNOJIHAOLWMNX ceTen HabnogeHus 3a
OKeaHOM HaxopAAaTcA B BeaeHun 6onee yem 80 cTpaH.
CeTu BkIOYAIOT cyAa, Kak Hay4Hble, Tak N TOProsble,
NOBEPXHOCTHbIE U NOABOAHbIE MOOUJIbHbIE MPUBOPHDI,
a Takxxe cTaunoHapHble nnaTgopmbl.

pynna TexHu4yeckon koopauHauum B OkeaHOIlNC
noaaepXMBaeT OCYLLECTBNEHME r106anbHOW CUCTEMDI
NyTEM MHTErpaLuu u ynopagovyeHma meTajaHHbIX —
OCHOBHOW MHOPMaLMK O faHHbIX, KOTOPas ynpoLiaeT
MX MOUCK M NCMOoNb30BaHKe. Takoe yrnpasrieHue meTa-
JaHHbIMM MO3BOJIAET OCYLLECTBJIATD TOYHbBIA MOHU-
TOPUHT TekyLlen AeATeNbHOCTU No HabnoaeHuo 3a
MwupoBbiM okeaHOM 1 06ecrneYnBaeT NpefocTaBneHne
JaHHbIX U METaaHHbIX 3aUHTEPECOBAHHbIM CTOPOHAM.

C ppyrown ctopoHbl, FTKH TCHO nogpep>xuBaeT rno-
6anbHylo cuctemy nocpefcTsom paboTbl ¢ 12 mexay-
HapoAHbIMU CETAMU HabNIOAEHNIN 32 OKEAHOM C LieNblo
co3paHmA obLmMx cTpaTernii B BOCbMM 061acTAx, KOTopble
BKJIIOHAIOT yNpaBfieH1e AaHHbIMU, NepefoBYIO NPaKTUKY,
KOJINYECTBEHHbIE MoKa3aTenu, pasBuTve NoTeHumana
n TpeboBaHuA. 3TN obLume cTpaTernn HanpasneHbl Ha
yKpenneHue 12 ceteln, momMoratoT yrnpaBiATb POCTOM
CUCTEMbI M pa3BMBaTh MeXMIaTGOPMEHHYIO peannusaumio.

PernoHanbHble opraHbl TakXXe UrpatoT onpenenéHHyto
ponb B ynpasneHuu CHO. PernoHanbHble anbaHChI
[CHO (FPA), co3paHHble PermoHanbHbIM COBETOM
FCHO B 1994 roay, nMeloT NOJIHOMO4YMA Ha TO, YTOObI
obecnevynTb cBA3b MeXAy «rnobasbHbIM YPOBHEM U
pervoHasnbHbIM U HaLMOHasNbHbIM YPOBHAMMY. [1poLecc
pedopmupoaHua BMO npepoctaBun PA u peru-
oHanbHbIM accounauuam (PA) BMO Bo3MoXHOCTH
OnA COBMeCTHOMN paboTbl MO 0OLWMUM BONpocam, cBA-
3blBalOLWMM OKeaH ¢ MeTeoponornen, NocpeacTsom
co3paHma CoBMeCTHOro coBeTa Mo COTPYAHUYECTBY
mexay BMO u MOK (CCC).

3ameyaHue o CryTHMKOBbIX HaBNIOAEHMAX: XOTA B JaHHON
CcTaTbe OCHOBHOE BHUMaHWe ynenAaeTcA KOMMNOHEHTY
HabnoAeHW 3a OkeaHOM in situ, BaXHO Takoke NpU3HaTb
BNMAHNE BECbMa 3HAa4YMUTENbHbIX MHBECTULINN B Habio-
JeHnA 3a okeaHOM M3 kocmoca. C MoMeHTa 3anycka
nepBbIX CNYTHUKOB HabniogeHuA 3a 3eMNén B KOHLE
1970-x rogoB OoTMeYaeTcA 3Ha4YMTeNbHOE pa3BuTue
JaHHbIX AUCTaHLUMOHHOIO 30HANPOBAaHMA OkeaHa — OT
anbTUMETPUK, LiBETA OKeaHa U TeMnepaTypbl MOPCKOM
NOBEPXHOCTU A0 CONEHOCTU. BaxkHOCTb AaHHbIX Auc-
TaHUMOHHOIO 30HANPOBAHUA A OKEAHNYECKUX CIYXO
TPYAHO NepeoLEeHNTb, 0COBEHHO NOTOMY, YTO OHM CMO-
Cco6HbI 3anonHUTb Npobenbl B cucteMe HabnoaeHun in
situ. Hanpumep, AaHHble ANCTaHLUMOHHOMO 30HONPOBaHMA

xnopodwunna v TemnepaTypbl UICNONb3YOTCA A71A 3anof-
HeHMA NpobesoB B HeAOCTaTOYHbIX HabntogeHNAX 3a
CO, B okeaHe, 4TO6GbI LOCTUYb OXBaTa, HEOGXOANMOro
ANA oueHkn rnobanbHbix notokos CO,.

OcHoBHasga uenb TCHO 3akniovaeTca B TOM, YTOObI flaHHble
npepocTaBnAnncb a@ekTUBHO, TO ECTb C MPUEMNEMOMN
3a[epP>XXKON BO BPEMEHU, KAYECTBOM M AOCTAaTOYHbIM
KONMYECTBOM MeTafiaHHbIX, MO BO3MOXHOCTU B COOTBET-
ctBuu npuHumnam FAIR (Findable (ygo6Hble ana noucka),
Accessible (gocTtynHbie), Interoperable (byHkLMoOHaNnbHO
coBmecTuMble), Reusable (npurogHblie ana nosTopHoro
MCnonb30BaHuA), cnyx6am 1 Nonb3oBaTeNiAM, KOTopble
B HUX HYXOaloTCA, U B peXnme CBOOOAHOMO U OTKPLITOrO
nocTtyna. 3To HenpocTana 3aga4va. Cuctema Habnoge-
HWI 3a OKeaHOM OTIn4aeTcA pasHoobpasnem ¢ y4eToM
60/1bLLOr0 KONIMYECTBa Y4aCcTHUKOB, MPeaoCTaBAAOLWLNX
DaHHble anAa 60nbLUON rpynnbl UHOOPMALMOHHbBIX NOpP-
TasnoB, NpefHa3Ha4YeHHbIX AN1A PasNIMyHbIX Lenen. XoTA
npuHumnel FAIR aBnAaioTcA, no cytn, Heo6xooUMbIM
ycnosuem gna onepaTtuBHoro obcnyxusaHua BMO, oHun
BCE eLlE He NOoJyHYMIN LUMPOKOro pacrnpocTpaHeHus B
OTHOLLEHUWN MHOT VX MOTOKOB OKEaHNYECKUX AaHHbIX, OCO-
6eHHO ANA faHHbIX B pexkume 3aaepkku. B cnoxxmeluenca
cuUTyauumn ogHa U3 OANHHaALATW CTpaTermyeckmx Lenem
Crpaterumn 'CHO-2030 npegycmaTprBaeT HEO6XOAMMOCTb
npepocTaBiieHNA AaHHbIX 06 OkeaHe B COOTBETCTBUN C
npuHumnnamun FAIR.

AddekTnBHoe npegoctaBneHne aaHHbix FTCHO aBna-
eTcA KII0YeBOM Liesbio, KOTopas He MOXET ObITb OCTUT-
HyTa 6e3 YETKO (DYHKLIMOHMPYIOLLEN, COOTBETCTBYOLLIUM
o6pa3om NoAKItOYEHHON N PUHAHCUPYEMOMN CUCTEMDI
ynpaBneHuA gaHHbIMU. [nA noanepxxky Takom cucTembl
ynpaeneHua gaHHbiMu FTCHO paccuunTbiBaeT Ha coTpya-
Hu4ecTBO ¢ [porpammon no mexayHapoaHOMY 06MeHY
okeaHorpadunyeckmumm gaHHbimu (MOO) n Cuctemon
oKeaHu4yeckux gaHHbiX U uHpopmauum (OANC), a
Takxe ¢ MHpopmaunmoHHon cuctemon BMO (UCB).
B yacTtHocTu, paspaboTtka UCB 2.0 (cm. cTaTblo 4)
npeanaraet 60nbLIOK NOTEHUMAN, YTOObI paguKanbHO
YAy4LWUTb pacnpocTpaHeHne gaHHbIX 06 okeaHe cpegm
BCcE 60Jiee WMPOKOW rpynnbl Nosib3oBaTENEN.

Mpobnembl M BO3MOXKHOCTH

B HacToAwee Bpema NTCHO cTtankueaetca ¢ pagom
npo6semM 1N BO3MOXHOCTEN, KOTOPble MOATaNKNUBAIOT
€€ K UHHOBauuAM 1 pa3BuTuio. PearmpoBaHue Ha aTun
npo6semMbl 1 BO3MOXHOCTU TakuMm ob6pa3om, 4ToObl
WHTEerpnpoBaTb cucteMbl Habn4eHMA 3a OKeaHOM
B paMKW KOMMJIEKCHOrO nogxoda kK cucteme 3emns
B COOTBETCTBMU CO cTpaTernyeckmm nnaHom BMO,
MMeeT peluatoLLee 3Ha4YeHne ana yny4dleHmsa meTeo-
|pPONIOrNYecKoro, KNMmMaTU4eckoro u ruapoiorM4yeckoro
obcnyxusaHua u npoaykummn YneHos BMO.

OcHoBHaA 3a4a4a Kak As1A NoCTaBLLMKOB, TaK 1 /1A Nofb-
30BaTenen JaHHbIMU HabNoAeHN 38 OKeaHOM COCTOUT
B TOM, 4TOObI ONpenennTb, Kakme ycunua AencTBUTENbHO
HeobXxoAMMO NoAAePXMBATb HA MOCTOAHHOW OCHOBE,
a 3aTeM yCcTaHOBUTb 06A3aTeNnbCTBa MO YCTONYMBOMY
¢dbuHaHCMpoOBaHUIO N onepaTMBHOM NOAAEPXKKE ITUX
ycunuii. Yt1o6bl OTBETUTb Ha 3TOT BbI30B, HEOO6XOAMMO
pacwmpuTb UMeloLmecs 1 co3aaTb HOBble MapTHEPCTBA


https://www.frontiersin.org/articles/10.3389/fmars.2019.00440/full
https://public.wmo.int/en/resources/bulletin/modernizing-data-exchange-earth-system-monitoring-and-prediction
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KapTbl, coctaBneHHble ¢ nomowbio OCKAP/IMoBepxHocTts BMO
npyv OTCYTCTBMU N HaNU4UM okeaHu4yeckux Ha6nwogeHuin FCHO

XotAa NIHcTpyMeHT aHanusa n 0630pa Bo3aMoxxHocTer cuctem HabnogeHna (OCKAP) BMO npegnvcbiBaeT rnpo-
BefeHne HabnogeHn 3a NoBepPxXHOCTbIO, Mbl yriyckaem 2/3 noBepxHOCTU 3eMiu, ecaiv He BKIloHaem gaHHble 06
okeaHe. [lJononHeHne FOCH okeaHndeckumm Habo4eHUAMU — 3TO MPOABUXKEHUNE K YYHLLIEHUIO KumMaTunde-
CKOIro M METEOPOJIOrNYEeCKOro 06CyXXNBaHWA ANA NoA[EePXaHNA XU3HWU, UICTOYHUKOB CPEACTB K CyLLeCTBOBaHUIO
u umyujectBa. lcxonAa 3 aToro pucyHka, Ha KOTOPOM MpeACTaBaeH TPONuYeckuii parioH Tuxoro okeaHa, rge
Habnioaaetca Anb-HuHbo, oyeBuaHa HEOOXOANMOCTb BKITIOYEHUA OKEaHNYECKUX AaHHbIX B EAUHYIO CUCTEMY;
3e/1EHbIE TOYKM Ha NpaBov NaHe/n — 3TO OkeaHn4eckne HabniogeHnAa

B 06/1aCTU JeATeNIbHOCTU Mo HabJloOEeHUIO 338 OKEaHOM,
a Takke U3y4nuTb BO3MOXHOCTb CO3haHuA rnobanbHom
6a30BoW cucTeMbl HabnogeHua 3a okeaHOM.

AkcnepuMeHTanbHble UK LieneBble cucTembl Habnoae-
HMA 3a OKeaHOM ornpaBAaHbl, Kak NPaBuNo, B TEYEHUE
OrpaHn4yeHHOro nepuoaa BpeMeHu 4nfA peLleHns nccne-
[0BaTeNbCKOW 3a4a4m Unu yaooBneTBOpPeHUa KOHKPET-
HoW noTpebHocTn. OAHAKO CyLEecTBYeT TEHOEHUMNA K

KpaTkoe onucaHne BNsHA KPYrNOCYTOUHbIX HaBnioaeHNi
C nomouiblo cnyTHUKka GEOS
15 nona 2021 r. — 14 aerycra 2021 r. 00z
Fno6anbHblil MacwTab, BAUsSHUE B pacyéTe Ha 04HO HabnoaeHne

Apeiidytowmin 6yi
PIBAL

AMSR2
PaanosoHa

C6pacbiBaeMblii 30HA,
GMI

ATMS

AVHRR

AMSUA

GNSSRO

Betep no GEO
Camonér

MHS

MoBepxHOCTb Cyn
SSMIS

KonuyectBo HabnioaeHwii B pacuéte
Ha 0AHY NpoLeaypy aHanusa

Betep no AVHRR
Crls

AIRS
IASI

Ship
Betep no MODIS
BausiHMe B pacuéTe Ha 0aHO HabnioaeHve (J/kg)

BnusiHne HabnioaeHuit 3a AaBneHnem Ha yposHe mops (AYM)
Ha ynyylleHne YUCNeHHbIX NporHo3oB noroabl (Y)

HabnwopeHna in situ 3a gaBneHnem Ha ypoBHE MOPA
(AYM) ¢ nomoLybto MoBepxXHOCTHbIX Apeiyomx
O6yéB 4pe3BbIHaliHO LieHHbI AJ1A MNoJy4YeHUA noneu
rnobasabHOro NPU3eMHOro AaBieHusa U BHOCAT 3Ha4Yu-
TeNbHbIV Bknaa B ycrnewHoctb Y. AHanns Bananva
HaboAeHNI Ha H4yBCTBUTEIbHOCTb MPOrHo3a (rpaguk)
rnokasbiBaeT, 4To gpevigpyrowmne 6yn []JYM obecrneyn-
BaloT HanbobLINY BKAa B yCNeLHOCTb MPOrHo3a B
pacyéte Ha ogHO HabaeHne.

pa3BUTUIO 3aBUCUMOCTU OT cUCTEM, DUHAHCUPYEMbIX B
pamkax uccnenoBaHuii, KOTOPbIE 3aMOoJHAIOT KOHKPETHbLIN
npoben B U3MepeHUAX NN oxBaTe, a TakxKe K paccMo-
TPEHNIO UX B Ka4eCTBE peasibHbIX ONepaTUBHbIX CUCTEM.
KonnyecTtBo y4acTHMKOB HabntoaeHWI 38 OKeaHOM CHo-
cobcTBYyeT pa3HOO6pasnio NPUMEHEHUI U pacTyLleMy
cnpocy, a Takke oborawaeT HabNOAEHUA, KOTOPbIE NPU
OCYLLECTBIEHMN OOMEHA JaHHbIMU 3TUX HabMAEHNN
no6aBnAlT LEeHHOCTb AfA MHOrMX apyrux obnacrten.
OpHako Takoe pasHoo6pasre MOXET TakkKe NPUBECTU K
HeJoCTaTKy cCorfiacoBaHHbIX AENCTBUI NO BbIGOPY Npro-
puTeToB B 06nactu HabnogeHn 3a okeaHoM, 0COGEHHO
Ha HaUMOHaNbHOM YPOBHE, Ha KOTOPOM B OCHOBHOM
ocyuiecTnAeTcA GUHaAHCMPOBaHME U 4acTO UMEET MECTO
KOHKYpeHuMA 3a pecypcbl. Kpome Toro, noctoAaHHoe
ncnonb3oBaHne (hMHAHCOBbIX CPEACTB, BblAENEHHbIX Ha
Hay4Hble UccrnefoBaHuMA, AnA noaaepXkm dakTnyeckn
DEeNCTBYIOLLMX CUCTEM NOXNTCA BpeMeHeEM Ha Hay4YHoe
€cOo006LEeCTBO, MOCKOMbKY 3TW CPeACcTBa CTaHOBATCA He
OOCTYMNHbIMW AJ1A HOBbIX UCCIEA0BaHUN.

He cywecTByeT YynoAeCcTBEHHOIO CPEACTBA, KOTOPOE
ob6ecnevnTt HoBoe hMHaAHCUpoBaHME HabNOAEHWI 3a
OKeaHOM ANiA NoAfepXKW nepexona K onepaTUBHOMN
neAatenbHocTn. OgHako ycTtaHoBReHWEe 6onee TeCHbIX
cBA3er MeXAy HauMOoHaNbHbIMU yUYpeXXaeHUAMU, BXO-
aAawmmn B BMO, n yuypexageHnamn, BxogAawmMmm B
MOK, MoXeT NpuHecT B3auMHyIo Nosnb3y B NiaHe
pacwupeHna coTpyaHn4vecTBa, nosblweHna acdek-
TUBHOCTW 1 coKpaLleHua aybnuposaHua. Kpome Toro,
Heobxoanmo pa3paboTaTb OTKPbITYIO Mpoueaypy,
WHCTPYMEHTbI U MHDPACTPYKTYpPY ANA KOOpAUHALMN U
npuopuTU3aummn TpedboBaHUM Nonb3oBaTeENEN U OLEHKMN
BO3MOXHOCTEN CUCTEMBI, YTOObI 06ecrneyYnTb He3aBu-
CUMOCTb OT Ucnosb3dyemon nnatdopmbl. bonee yéTkoe
onpefeneHne Toro, Kakme anemMeHTbl rnobanbHbIX (K,
COOTBETCTBEHHO, PErMOHAaNbHbIX M HaLMOHaNbHbIX)
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cucTem HabnoaeHUA 3a OKeaHOM MOryT COCTaBnATb
MUHUManbHyto 6a30Bylo cMcTemMy HabnogeHUn 3a oke-
aHom, 6ygeT cnocobcTBOBaTh NPUMHATUIO 6onee addek-
TUBHbIX PELUEeHN opraHn3aumAMn, BO3rnaBnaiowumMm
pa3BuTue cucteM HabnogeHua. Takue opraHusayum
(HanpymMep cnyTHUKOBbIE ONEepPaTopbl) CTPEMATCA 3apy-
4YnUTbCA 06A3aTENLCTBAMU MO 06ECNEHEHNIO MOCTOAHHOIO
drHaHCcMpoBaHMA AnA aKcrnyaTaumm u o6cny>XxmnsaHua
CMYTHMKOB B A0OJITOCPOYHOW NepcnekT1Be 1 YacTo — AsiA
cBo60aHOrO0 06MeHa JaHHbIMU C MUPOBbLIM coobLLe-
ctBoM. VIx paboTa no npuBneyeHunio cCpeacTs 1 pa3BUTHIO
JoskHa onupatbea Ha BOkI v gpyrue yctaHOBREHHbIE
npuvopuTeTbl B 06nacTn okeaHorpaduyecknx gaHHbIX,
a TaKke Ha yXe peannsyemble MUHULMATMUBDI.

FCHO, a Takxe naptHépctBo BMO-MOK oxBaTbiBatloT
BECb CMEKTP NPUMEHEHMNA OKeaHNYeckux HabntogeHun.
OHwn BapbupytoTcA OT NOHUMaHUA, MOAENNPOBAHUA U
NPOrHO3MpPOBaHMA COCTOAHMA U CTPYKTYPbl OKEAHOB, C
TeM 4TOObI 60nee achHEKTUBHO yNpaBnATb yrpo3amu,
OnacHoOCTAMMU, NPOAYKTUBHOCTbIO U YCTOMYUBOCTbIO
OKeaHMYecKon cpefbl, 4O NOHUMAHUA POAU, KOTOPYHO
oKeaHbl UrpaloT B KAYeCTBE HEOTHLEMJIEMOM YacTu obLLen
cucTeMbl 3eMJiA BO BCEX BPEMEHHbIX MacLuTabax.

Takow WNpPoOKNN cnekTp NPUMEHEeHUA 03Ha4aeT, YTo
Heob6xoAnMbl Kak yCTOMYMBbIE N HEMPEepbIBHbIE, TakK
M uenesble HabnogeHNA 3a OKeaHoOM (Kak yka3aHo
B CtpaTterun NCHO po 2030 roga). OgHako 1 B 3TOM
cny4ae 6b110 6bl NOJIE3HO ONPERENNTb NPUOPUTETBI.
CnepyeT n3y4nTtb BO3MOXHOCTb (hopManmsaumm MHO-
roypoBHEBOro noaxofa kK cucteme HabniogeHun 3a
OKeaHOM, OCHOBOMOJaratoLLMm KOMMNOHEHTOM KOTOPOro
ABnAeTcA rnobanbHaA 6a3oBan cucTema HabnoaeHun
3a okeaHoMm. TakaA rnob6anbHaA 6a3oBasa cuctema
HabnoaeHW 3a okeaHoM ByAeT NpegHasHavyeHa annA
yOOBNETBOPEHNA NMPUOPUTETHbLIX NOTPpebHOCTEN B
HabnoaeHnaAx n obmMeHe gaHHbIMU, 6yAeT pasBmBaTbhbCA
N 0GHOBNATLCA B COOTBETCTBUM C OMNEPATUBHLIMU U
Hay4HbIMM (pakTOpamMm U COCPEAOTOUNTCA Ha NYTAX K
YCTOMYNBOMY OCYLLLECTBJIEHUIO.

PeweHne npobnembl 6apbepoB, CBA3AHHbIX C HaLUM-
OHaJibHbIM CYBEPEHMUTETOM HaA MoOpAMU, ABAAETCA
elwé oaHUM BaXXHbIM MOMEHTOM nNpu paspaboTke
n peanusauum rnobanbHon cuctembl HabnwoaeHUN
3a okeaHoM. [pakTnyeckuit cemmHap «besonacHbin
okeaH», opraHusoBaHHbin BMO B 2019 roay, noguep-
KHYJ BaXXHOCTb COAENCTBUA B obecnevyeHnn gocryna
K UCKJIOYUTENIbHbIM 3KOHOMMUYEcKUM 30Ham (U133),
B YaCTHOCTUW AJiA NPoBeAeHUA NOAMNOBEPXHOCTHbIX
n3MepeHnn n obmeHa faHHbIMU NOAMOBEPXHOCT-
HbIMWU U3MEPEHNAMMU, UMEIOLLUMU KPUTUHECKN BaXKHOE
3Ha4YeHue ON1IA onepaTUBHbIX MPUMEHEHUN, TaKMX Kak
NpPOrHo3npoBaHue noroabl n 6€30NacHOCTb XXM3HU Ha
mope. porpamma Apro, cambil 6oraTbli UICTOYHUK
JaHHbIX NOAMNOBEPXHOCTHbIX HabnoaeHU, obnerynna
JOCTyn AnA pas3melleHna NpubopoBs B OTKPbITOM MOpPE,
KoTopble apendyloT B HanpasneHnn U133, Ho He anA
MX pasmMelleHua HenocpeacTtseHHo B N33, 4To Heuns-
6exxHOo orpaHuymBaeT rnobanbHbll 0OXBaT AaHHbIMU.
LBYyCTOpPOHHME 3anpochbl Ha NOyYeHne paspeLleHns Ha
npoBeaeHne MOpPCKMX Hay4HbIX UCCNe0BaHUN, KOTO-
pble Heo6xXoaMMO NoAaTh 3a LecTb MecALEeB [0 Havana
nccnenoBaHUn, cerogHA B OCHOBHOM He y[l0BNeTBO-
PAIOTCA; TakMe 3anpocbl NPaKTUY4eCcKU HEBO3MOXHO

OCYLLEeCTBUTb B OTHOLLEHNN aBTOHOMHbIX Npu6opos.,
yCTaHaB/IMBAaEMbIX UCXOAA U3 HAJIMYUA LUMPOKOTro
crekTpa BO3MOXHOCTEN BO MHOTUX CTpaHax, B TOM
yucne TpeTbMMNU cTopoHamn. Heobxoanmmo okasaTb
coaencTeme NPoBeAeHUNIO 3TUX KPUTUYECKM BaXKHbIX
HabnoaeHn, BO3MOXHO Ha OCHOBE CXeMbl YBeOMIle-
HuA Apro, 4Tobbl rapaHTUpoOBaTb TPAHCMAapPEHTHOCTb
O1A NpMOPEXHbIX rOCYAapcTB.

B To e BpemAa npuBnekaTesibHO BbIFNAAMUT PAL BO3-
MOXXHOCTEN, B NepBylo ovepeab — EgnHaa nonutmka
BMO B oTHoLIeHun fgaHHbIX. Takoe cylw,ecTBeHHoe
obHosneHue Monutnkn BMO B oTHOWEHUN JaHHbIX
DaéT coobulecTBy UccnegoBaTenien okeaHa yHUKanbHyO
BO3MOXHOCTb. 9T0O o6ecnevunT coobLecTBy ropasno
6onee cBo60HbIN M HEOFPAHNYEHHbIN AOCTYN K AaH-
HbIM N3 HETPAAULMOHHbIX UCTOYHUKOB (Hanpumep K
OaHHbIM 0 norofe, atmocdepe 1 Kpnocdepe), koTopble
BNIMAIOT Ha 06CNy>XX1BaHWE N UCCNef0BaHMA, CBA3aHHbIE
C OKeaHOM, UCMoJib3yA Takme ob6nacTy NpMMeHeHua, Kak
conpaxeéHHoe mogenmpoBaHue. Kpome Toro, Aoctyn K
nHctpymeHtam UTCHB n UCB 6yaeT cnoco6cTBOBaTHL
NoBbILLEHNI0O 06HAPY>XXNBAEMOCTUN, CTaHOAPTOB, NAEH-
TndurkaTopoB cTaHUMN N 0O6MeHy, 4To ByaeT oTBevaTb
uenam kak BMO, Tak n coobLecTBa, 3aHMMaloLeroca
HabnogeHnammn 3a okeaHom. EquHaa nonntmnka BMO
B OTHOLUEHMUW [aHHbIX Tak)Xe NpuBeféT K noBbllle-
HWIO YPOBHA NPU3HaHUA NOCTABLMKOB AaHHbIX MyTEM
naeHTUMGUKaALNUM HayUYHbIX OaHHbIX, UCMOJb3YyEMbIX
B onepaTuBHbIX Lenax. HakoHel, nepecMoTpeHHan
MonunTtnka TakxXe cnocobHa NOBAUATbL Ha HaLMOHalb-
HYIO MONUTUKY, OTKPbIBAA TEM CaMbiM BO3MOXHOCTU
OnA MeXyupexneHyeckoro obMeHa U KoopauHaunm
OaHHbIX 06 okeaHe Ha HaUMOHaIbHOM YPOBHeE.

Kpowme Toro, nepefoBble NpoekTbl, Takne kak OpenGTS,
NpefocTaBNAIOT BO3MOXHOCTb PaclIMpuUTb AOCTYN K
6ecnnaTtHbIM METEOPOJSIONMYECKMM U OKkeaHorpaduye-
CKUM AaHHbIM. Takve NpoeKTbl MOKaXyT NpevMMyLLecTsa
WHTErPMPOBAHHOIO N COBMECTHOIO MOAX0Aa K Taknm
cTpaTermyeckum o6nacTaM, Kak OTKPbITbIA AOCTYMN K
OaHHbIM, MPOrHO3 METEOPOJSIOrMYECKUX U OKeaHUYe-
CKMX ABNIEHMI W NpeaynpexaeHnsa o6 onacHocTy and
oKpy>katoLen cpeabl. B nnane ocywecteneHna UCB 2.0
OpenGTS ogob6peH B kKadecTBe NokasaTeslbHOro NpoeKkTa;
OH BKJIIOYAET MEPOMNPUATUA, KOTOPbIE MOTYT MPUHECTU
nonb3y coobiectsy BMO B nnaHe o6ecneyeHma 6onee
LUMPOKOro U BCeoObEMIOLLErO AOCTYNa K AaHHbIM.

PAan nononHUTENbHbIX BO3MOXHOCTEN BO3HUK B pamMKax
OPYrnx MexayHapoaHbIX NPOEKTOB MO yNpaBneHu o
OaHHbIMK. YTOObI ONTUMU3NPOBaATh hMHAHCUPOBaHME
N3 pasfnYHbIX UICTOYHMKOB U YOOBNETBOPUTL Tpebo-
BaHMA y4ypeXxxAeHUN No HabNioAeHNIO 38 OKEAHOM,
FCHO y4yacTByeT BO MHOIMX APYrnX MexanyHapoaHbIX
MeponpuUATUAX NO YNPaBleHWIO AaHHbIMU, KOTOPbIE
HanpaBfieHbl Ha ynopAgoYeHne ynpaBneHna JaHHbIMU
n MeTafaHHbIMWU Ha MeXAyHapoAHOM YPOBHe 1 pa3pa-
60TKy rnobanbHOM cTpaTerMn N eANHOro rnjaHa ocy-
wectenenusa. N'KH, OkeaHOMNC, MOO/[, n BMO urpatot
onpenenéHHyto posb B 3Ton paboTte. ATOT cTpaTermye-
CKMI KOOPAMHALMOHHbIV NOTEHLUMaN NogaepXmnBaeTca
nHdppactpyktyporn F[CHO n y>xe npoaemMmoHcTpupoBan
CBOIO NNOAOTBOPHOCTb 1 3chdekTUBHOCTb. CTOUT OTMe-
TUTb, B YacTHOCTU, NpoekT «lepenoBble NpakTUKN B
obnacTu NcnoJsib30BaHUA AaHHbIX 06 OkeaHe», KOTOPbI


https://public.wmo.int/en/events/meetings/technical-workshop-enhancing-ocean-observations-and-research-and-free-exchange-of
https://public.wmo.int/en/events/meetings/technical-workshop-enhancing-ocean-observations-and-research-and-free-exchange-of
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HYOA npeanpuHANO ycuana rno yayyLieHno
rMpPOrHo308 MHTEHCUBHOCTU yparaHoB B aBrycre
2020 roga B oTHOLLeHUU yparaHa Vcaviac ¢
ucrnosnb3oBaHnem Habnw[geHnN in situ, BKaYaa
rnavigepsl, gpevigyiowime 6ymn n 6yn Apro

HanpaBfiEH Ha yy4lleHne Ucnonb3oBaHMA Habnoae-
HUW, a TaKXe OaHHbIX U MeTagaHHbIX.

MpakTHueckmne ycnexm, noMorarome
ynyuwmtb obcny>xxmBaHue

HabniogeHuAa 3a okeaHOM MMeET OCHOBOMoOarato-
Lee 3HavYeHne anAa obecnevyeHna roTOBHOCTU CTPaH K
NMOroAHbIM YCIIOBMAM U XXU3HU C YY4ETOM KIIMMaTUYECKUX
¢hakTopoB. Heckonbko NMpuUmMepoB HUXE AEMOHCTPU-
PYIOT, Kak flaHHble 06 okeaHe UCMOoNb3YITCA NN MOTyT
ObITb UCNONIb30BaHbI A9 NOArOoTOBKN 60siee TOYHbIX
NPOrHo30B Norofapl.

e HabGniwopgeHnAa 3a gaBneHUeEM Ha ypoBHe MopA
(AYM), nony4yeHHble ¢ nomMolblo gpendylowmx
OyEéB, UMEIOT BaXHOe 3Ha4YeHue ONid YNCNEHHbIX
nporHosos norogbl (YMMM), npegoctaBnAaemMbix

METEOPOJIOrMYECKUMIN YUYPEXAEHUAMN MO BCEMY
MUpy.

Mporpamma mopepHusaummn 6apometpos pynnbl
3KCMepTOB MO COTpyaHM4YecTBY B obnactn OyéEB
nna cbopa paHHbIX, nogaepxmBaeman [nobanbHomn
NporpaMmmomu rno ncrnosib3osaHuio gpendytowmx 6yes
HYOA, no3sonAeT nonb3oBaTenAam U3 METEOPOJIO-
rmyeckoro coobuiectea namepaTb aTMmochepHoe
[aBneHne Ha ypoBHE MOpPA B UCClieAyeMbIX pafioHaXx;
noJib3oBaTeNM NPOCTO ONayMBatoT AOMOJHNUTENb-
Hble pacxodbl Ha aob6aBneHne GapomMeTpPUYEecKoro
nopTa u gaTynka gaBneHuA K cTaHpapTHOMY Apen-
dyowemy 6ylo.

JocTurHyT nporpecc B NpOrHo3npoBaHUn 3KCTpe-
MaJibHbIX ABMIEHWNI C NCMONb30BaHMEM AaHHbIX 00
okeaHe. Heckonbko TMNOB cTaHUMK HabnoaeHuA
3a okeaHoM — apendyiowme 6yun, okeaHckue rnan-
nepbl, 6yn Apro n 3aAakopeHHble 6yn — cobupaiot
DaHHble 06 okeaHe BAOJb NpeAnonaraembix nyTen
TPOMNMYECKNX LIMKITOHOB AJ/1A YCBOEHUA B peasibHOM
BpemMeHun B mogenax Y.

C 2020 rona ceBepoaTtfiaHTUYeCKME yparaHbl co3patoT
peanbHble cutyaumun ana HYOA, no3sBonAaA areHT-
CTBY OLLEHUTb OKEaHWYECKUA KOMIMOHEHT B MOJIHOM
CKBO3HOM MOTOKE AaHHbIX AJIA MPOrHo3a yparaHos.

AHanornyHbim o6pasom, [lenaptameHT MeTeoposio-
rum Nugum (MML) B coTpygHuyecTBe ¢ MHanmckmm
HauMoHasbHbIM MHCTUTYTOM OKEaHCKUX TEXHONOIrMin
npenocTaBnAeT BPpEMEHHbIe pAAbl HabNOAEHU ¢
ceTn 3aAKOPEHHbIX OYEB, 4TOObI cCOQENCTBOBATb
YNy4LLEHWIO NPOrHO30B TPAeKTOPUIA U UHTEHCUBHOCTU
LMknoHoB. BbicokoyacToTHble HabnogeHWA 3a Noa-
NOBEPXHOCTHOW TEMMepaTypon okeaHa Ype3BblHaHO
nose3Hbl AnAa TOYHOM OLUEeHKN TenJjiocoaep>XaHua
BEPXHEr0 CNoA oKeaHa v AJ1A NOHUMaHWA POnn okeaHa
B MHTEHCcUUKaLMN TPONMUYECKNX LMKITOHOB.

Mpennaraemoe n3meHeHne koHdurypaumm CHTTO 2020 .
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MponyweHHbie TAO  ADCP (ckopocTb) pCo,

HoBble craHumn

Cucrema HabntogeHWi B Tponuyeckoi 3oHe Trxoro okeaHa (CHTTO)

CHTTO — 370 MHOroHauMoHa bHaA CUCTEMAa METEOPOJIOMMYECKNX M OKeaHorpagpuyeckux Habo[eHni 3a
OKeaHoM, npeaHa3Ha4YeHHasA A41Aa NU3MepPEeHUA oAN0BEPXHOCTHbIX U MOBEPXHOCTHbIX C/I0EB okeaHa u atmocgepsbl
B Tponundeckou 30He Tuxoro okeaHa rnpumepHo ot 10° to.w. go 10° c... CHTTO cTpemutca yckopuTb pa3sutme
TEXHOJIOrNM, MOHATb W NMPeacka3aTb U3MEHYNBOCTb TPOMNYECKOM 30HbI TUxoro okeaHa, UH(hbopMUpPoBaThb

MOJINTUKOB U NMPUHECTU NnoJsib3y O6LL[eCTBy.


https://public.wmo.int/en/resources/world-meteorological-day/wmd-2018
https://public.wmo.int/en/resources/world-meteorological-day/wmd-2018
https://public.wmo.int/en/resources/world-meteorological-day/wmd-2018
https://www.ocean-ops.org/dbcp/platforms/barometer.html
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Atnac CO, Ha nosepxHocTn okeaHa (SOCAT) — ato
npoAyKT CUHTE3a NPOLUEALINX KOHTPOJIb Ka4yecTBa
HabnoneHwii 3a fCO, (neTyyecTb yrnekucnoro rasa) Ha
MoBepxXHOCTN OKeaHa.

e Cucrtema HabnogeHuin B Tponmyeckom 3oHe Tnuxoro
okeaHa (CHTTO) o6bHoBnAeTcA KaKk COBMECTHO
pa3paboTaHHasa cuctema aTMmocdepHbIX N OKeaHU-
Yyecknx HabnoaeHU B NoaaepXKy nccrenoBaHum
DanbHUX KOPPENALNOHHbIX CBA3eN B aTmocdepe,
TO €CTb U3Yy4YeHUA TOro, Kak KnmmaTmyeckme aHo-
Manuu cBA3aHbl APYyr ¢ APYrom Ha 6onblInX pac-
CTOAHNAX, a TakXke B NOAAEPXKY ONepaTUBHONO
NPOrHO3npoBaHuA.

Y10 KacaeTcAa KnMmaTa, To flaHHble 06 okeaHe HeobXo-
Oumbl ana a¢dekTMBHOro NPorHo3npoBaHnA, OAHaKo
NoTpebGHOCTM B Ka4YeCTBEHHbIX JaHHbIX OCTaloTCA
HeynoBJ/IETBOPEHHbIMUW. YPOBEHb BYOKMUCK yriepoaa
B aTMocdepe yBennuunca npumepHo Ha 50 % ¢ nounH-
OyCTpuanbHbIX BPEMEH; 3TO OCHOBHOW (hakTop n3me-
HeHuAa knumaTa. OkeaH NpuUHAN Ha cebA NPUMEpPHO
45 % cOBOKYMHbIX BbIBPOCOB MCKOMAaemMoro TonjamBea.
Kputunyecku BaxkHO BHUMATESIBHO C/leAUTb 3@ MOTOKOM
CO, mexnay okeaHom u aTmoccthepon 1 3a Temnamu
HaKoMJIeHWA yrnepoaa BO BHYTPEHHMX CJTIOAX OKeaHa.
OpHako cyuecTByioT 60onblwne npobenbl B HE0O6XO0-
OnmbiX HabnogeHnax, ocobeHHo B cBA3U ¢ 6oNnbLUON
Ce30HHON n3meH4nBoCcTbio CO, B MOBEPXHOCTHOM
c/ioe okeaHa, a ycunua no HabnogeHnAM B HacToALLee
BpeMA KoopAauHupyioTtca cnabo. daHHble 06 okea-
HMYEeCKOM yryiepoe B HacTOALLEe BpemMA AOCTYMHbI
B OCHOBHOM B Buae MHMOOPMaLUNOHHON NpoayKuuu,
co3paBaemMomn no nHuuuaTtmee coobuwectea: SOCAT
(Atnac CO, Ha NOBEPXHOCTN OKeaHa) CoCpeaoTOoYeH
Ha AaHHbIX O NOBEPXHOCTHOM yrnepoge, Torga kak
GLODAP (MpoekT no aHanuay rnobanbHbIX AaHHbIX
00 okeaHe) npeaocTaBnAeT AaHHble 006 yrnepone
BHYTPW OKeaHa.

O6wmm 3HameHaTenem ycrexa v nporpecca B npuee-
OEHHDbIX Bblle NMpumMmepax ABNAETCA COTPYAHUYECTBO
MeXay okeaHorpadn4yeckuMm MUHCTUTYTaMn N METEO-
ponoruyecknmMmm ydpexgeHuamn. bes TexHuyeckoro,
onepaTtnuBHOro, GMHaAHCOBOIro M NOJINTUYECKOIO Nnap-
THEPCTBA 3TN AOCTUXEHUA ObiNiM Gbl HEBO3MOXHDI.
CoTpyaHun4ecTtBO Mexay aTmochepHbIMU U OKEaHO-
rpacunyeckumm coobLiecTBamm Ha BCEX YPOBHAX ABMA-
eTcA HeobXxoauMbIM ycnoBuem ana niobbix ycunuim no
YAYULLIEHNIO METEOPOJSIOTMYECKOTr0o U KNMMaTUYeCKoro
ob6Cny>XXnBaHuA.

MNMpouecc coBMeCTHOro NPoOeKTUPOBAHMS
oKeaHM4eCcKUxX HabnroaeHMM

Ham Hy>XHbI BONONHUTENbHbIE HAbNIOAEHNA 38 OKEAaHOM,
HO HaM Takxe Heobxoanmo ybeanTbea, 4YTo hUHaHco-
Bble cpeficTBa pacxoAyeTcA pa3yMHO, U YCTaHOBUTb
YETKME NpuopuTeTbl ana 6yoywmnx MHBECTULUN B
HabniofaeHna 3a okeaHOM. YcTpaHeHue pa3o6LwEHHOCTU
Mexnay okeaHorpaduieckumm UHCTUTYyTamMun U MeTe-
OPOJIOFMYECKUMMU YUPEXAEHUAMMN UMEET KPUTUYECKMN
BaXkHOe 3HaYeHune AnAa obecnevyeHNA MaKCUMasnbHO
BO3MOXXHOM OTAA4M OT MHBECTULI 1 anA addekTnBHOM
nponaraHAbl oKeaHM4Yeckux HabnogeHUn Ha caMom
BbICOKOM MonuTuyeckom yposHe. OHO Takxe yCKopuT
npMMeHeHne okeaHM4Yeckmx HabniogeHn n npepo-
CcTaBJIEHME AaHHbIX ANA ONepaTUBHON AEATENbHOCTU
BMO, Tem cambim nomorasa eé YneHam ynyywnTb
NpPOrHo3bl NOrofbl U KNMMaTta, 0cCO6EHHO B OTHOLLEHUM
3KCTPEManbHbIX ABNEHUNA.

MHoroobeLatowmm MeponpuUATUEM ABNAETCA COBMECT-
HOe MPOEeKTUPOBaAHME OKeaHNYecKnx HabnooeHnn
FCHO, koTopoe npeacTtasnAeT coboi OAHY U3 MpPo-
rpamm, ogo6peHHbIX B paMmkax [ecATunetna okeaHa
OpraHusaumen O6beanHEHHbIX Haumin. CoBmecTHOoe
NpoeKTUpoBaHMe HanpaBJ/IEHO Ha NMPUBNeYeHNE oKe-
aHorpaduyeckmx NHCTUTYTOB U METEOPOJIOFNYECKUX
yypexnaeHuii K COBMeCTHOMY co3faHuio npouecca,
WHGPacTPYKTYpbl U MUHCTPYMEHTOB, HEOHXOANMbIX
ONA pa3BUTUA MNO-HACTOALLLEMY KOMIMJIEKCHOM CUCTEMbI
HabnogeHUn 3a okeaHoOM.

CoBmecTHOe npoekTupoBaHue CCHO no3sonut paspa-
6oTaTb Nnpouecc, B 60blLUer CTENEHN OPUEHTUPOBAH-
HbI Ha NoNb3oBaTenA, anqa pa3paboTku 1 peannsaunm
LWUMPOKOro AnManasoHa okeaHU4Yecknx HabnogeHumn
nyTém o6begnHeHnA ycunmim ¢ coobliectsamm, 3aHu-
MaloLLMMUCA MOAENINPOBaHMEM, MPOrHO3MPOBaHNEM U
npepoctaBneHnem obcnyxmsanuma. CoBmecTHoe npo-
ekTupoBaHue cooTseTcTBytowe yenam BMO cuctembl
HabnoaeHW 3a okeaHOM NoTpebyeT oT akcneptTos BMO
TecHoro coTpyaHuyecTtsa ¢ konneramm FCHO Ha kaxaom
aTane Ueno4ku cosgaHua ctommocTtn. ObpasyoBbie
NpPOEeKTbl, Takme Kak NporHO3npoBaHme 3KCTPEMaSIbHbIX
ABNEHWI UM YHET YrNepoaHbIX BbiIGpOCOoB, Bbibupatotca
OnA Toro, YToObl OLLEeHUTb HabnogeHna, Heobxoanmble
ona obecnevyeHna ynyyleHHbIX nporHosos BMO.

Ennnaa nonntuka BMO B oTHOLIEHUM JaHHbIX UMeeT
noTteHuman anda BIMAHUA Ha HaLUMOHaNbHYO MONUTUKY,
KOTOpas co34acT BO3MOXHOCTU ANA MeXYy4pexaeH-
yeckoro obmeHa M KoopAuHaUUNM okeaHorpaduye-
CKMX AaHHbIX Ha HauMoHanbHOM ypoBHe. C y4yéTom
MHBECTULMN 1 napTHépcTB DoHAa (puHaHCcUMpoBaHMA
cuctemaTtmnyeckmx HabnogeHuin (POCH) enepsbie
noABMMacb BO3MOXHOCTb BKIIOYUTb CYLLECTBYIOLLMNE
okeaHunyeckme HabnogeHua B FTOCH, yTo6bl 0XBaTUTb
ocTaBwwmeca 2/3 nosepxHocTu 3emnn. CoBmecTHOE
NpPOeKTUpoOBaHWe, COBMECTHOE MHBECTUPOBaAHMNE U
CoOBMeCTHasA nponaraHga 6ygyTt cnocobcTBoBaTb pas-
BMUTUIO COOTBETCTBYIOLLLENO NOTEHLMaNa HabnoaeHnn
3a okeaHOM AsiA obecrnevyeHna NPOrHo30B KjrumaTta u
noroAbl, He06X0ANMbIX ANA NOoALAEPXKU NMPUHATUA
KPaTKOCPOUHbIX N AOJIFOCPOYHbIX PELLEHWI C YYETOM
M3MeHeHUnA Knumara.


https://www.socat.info/
https://www.glodap.info/
https://www.goosocean.org/index.php?option=com_content&view=article&id=298&Itemid=433
https://www.goosocean.org/index.php?option=com_content&view=article&id=298&Itemid=433
https://www.oceandecade.org/
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CaMmble oToaiEHHbIE U CaMble
XONO4Hble Yro/IKM 3€MHOIro
Lapa: AaHHble o Kprocdepe ans
MCMNO/Ib3OBaHMSI B METEOPOJIOM MM,
OKEaHOJI0MMH, KIIMMaTONOMMU H
M3YyUYEHUM OKpPY>KaloLLEeUn cpeabl

ApHu CHoppacoH, reHepanbHbi gupekTop McnaHpgckoro meteoposiornyeckoro 6i0po 1 npeacenatenb
KoHcynbTatuBHoWM rpynnbl Fno6anbHom cnyx6bl kpuocdepsbl (KM-IFCK); IncTtenH Nopén, ctapumin Hay4HbIN
COTPYAHUK, HOopBeXCKnii METEOPONOTrNYECKUA MHCTUTYT, 1 npeacepatens [[pynnel no kpnocdepe n
(byHKUMOHaNbHOCTM cOBMECTUMOCTY AaHHbIX TnobanbHon cny>x6bl kpuocdepsbl; Coto bappenn, npeacepatenb
UccnepoBaTenbckow rpynnbl Mo BoNpocam v nonutuke B obnactu gaHHbIX, conpepcenartens [pynnbl
akcneptoB MC no nonApHbIM M BbICOKOFOPHbIM HabNOAEHUAM, UCCeq0BaTENbCKON AEATENbHOCTU U
obcnyxuBanuio (FUC-NMBHUAO); Poanka Huty, Cekpetapuat BMO (Fnob6anbHasa cnyx6a kpuocdepbl)

BMO npuHana kKoMNneKkcHbIM Noaxon K cucteme 3emns
OJ1A TOro, YToObl peLeHna OTHOCUTENbHO NOrobl, BOAbI
n knumaTa 6bin 6onee 060cHOBaHHbIMK GnarogapA
KOMIMNIEKCHOMY MOHUTOPWHIY U MPOrHO3MPOBaHMIO BCEX
COOTBETCTBYIOLLNX KOMMOHEHTOB 3€MHOW CUCTEMDI.
LenctBne aToro noaxona Takxe pacnpocTpaHaeTcsa
Ha camble OTAANEHHbIE U camMble XONOLHbIe YacTu
3eMHOro wapa — ApkTuky, AHTapKTuky (puc. 1) u
BbICOKOIrOpHble panoHbl, rae kpuocdepa AapnaeTcA
xXapaktepHou ocobeHHocTblo (IPCC, 2019).

KomnnekcHbIn nogxon Kk cucteme 3emnada nos3sondaer
Jiyylle NpeacTaBUTb CNOXHbIe B3aUMOAENCTBUA MEXAY
pPasINYHbIMU KOMMNOHEHTAMN CUCTEMbI — aTmocde-
pown, okeaHamu, rugpocdepon n kpuochepon. OH B
3HAYUTENbHOW CTEMNEHM 3aBUCUT OT YCBOEHUA comnpA-
XEHHbIX faHHbIX gnA obecrnevyeHns CornacoBaHHOCTU U
6onee ahhekTMBHOIro ncnosib3oBaHuA HabnoaeHWN 3a
B3aMOAENCTBMAMMU, KOTOPbIE 3aBUCAT OT HECKOJbKUX
KOMMOHEHTOB, B MHTEPECAX YNCIIEHHbIX MOLENEN Npo-
rHO3UPOBaHMA CUCTEMbI 3eMiA.

PucyHok 1. AHTapkTuga — 3abpolueHHaAa 6a3a u
cTaHuunA HabmogeHui (Poto: Coio bappenn)

YcBoeHMe OaHHbIX ABNAETCA KPUTUYECKU Ba>KHbIM
KOMMOHEHTOM Kak He COMpPAXEHHbIX, Tak U conps-
>XXEHHbIX MOJenen NPorHo3npoBaHna cucTembl 3emns.
Mockonbky NpoCTpaHCTBEHHOE U BPpeMeEHHOe paspe-
LUeHMe 3TUX MofeNei MOCTOAHHO yBeIninBaeTcA, anq
obecnevyeHna Hambonee nocnefoBaTenbHOro Npea-
CTaBJIEHUA KOMIMOHEHTOB cucTembl 3emsia TpebytoTcA
yhydlleHHble HabnoaeHna in situ N AUCTaHUMOHHOE

Kpuocoepa

CnoBo «kpurocepa» NpomcxoauT OT rpeyeckoro
cnoBa «kryos», 4TO 03Ha4YaeT «X0Jo4».

Kpuocdepa ABnAaeTcA KOMNOHEHTOM KnMMaTu-
yeckon cuctembl 3emJiA, KOTOPbIA BKJO4YaeT
B cebna cHer, TBEpAble ocagku, MOpcKon néen,
03EpHbIN 1 peyHon népn, ancbepru, NegHUKN U
nepAHble Wwanku, neagHNKoBble LUUTbI U LlJeJ'Ibd)OBbIe
JIeAHNKW, MHOTONETHIO Mep30Ty U CE30HHO-
MEp3nbin rpyHT. Kpnocdepa npoctupaetca B
rno6anbHomM MmacwTtabe. OHa cyLLEeCTBYET CE30HHO
WU NOCTOAHHO Ha GONbLUMHCTBE LIMPOT, a He
ToNbKO B ApkTuke, AHTapKTUKE U FOPHbIX paoHax,
a no4ytn B 100 cTtpaHax. OHa BAMAET Ha KAUMaT
Bcen nnaHeTbl. [pumepHo 70% npecHon BoAbl
3emnu cyllecTByeT B BUAE CHEra unv nbaa.

Bropon MexayHapogHbill METEOPOIOrNYECKNI
KOHrpecc, coctonaBLuiica B 1879 roay, obpatun
BHUMaHNE METEOPOJSIOFrOB Ha BaXHOCTb U3Me-
peHnA N3MEHEHUN NPOTAXEHHOCTU U TOJILLUHbI
nepHukoB. OH pekoMeHAoOBan NPOU3BOAUTDb
HenpepbiBHble HabnaeHnA 3a iegHUKamMun m
ny6anKoBaTb UX PE3yJibTaThbl.
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30HAUpPOBaHME. Yy4lleHne NPOCTPaHCTBEHHOMO U
BpPEMEHHOro pa3spelleHna HabnwaeHnn, a Takxe pac-
LWnpeHue Yncna Habnogaembix nepeMeHHbIX He06Xo-
OUMO onA panbHenLwero noBblweHnA 3 heKTUBHOCTH
CUCTEM YUCNEHHOrO NPOrHO3MPOBaHMA.

B kprnocdepHbix paioHax — MONAPHbIX UIKU Fop-
HbIX — BbINYCK TOYHbIX U HaOEXHbIX NPOrHO30B BO
BCEX BPEMEHHbIX MacwTabax ABnAeTcA 6onee cnox-
HOW 3apayven, 4em B opyrux panoHax. lNoHMmaHue n
CNOCOOHOCTb MOAENMPOBaTb HEKOTOPbIE MPOLECCHI,
YHUKanbHble oA 3TUX PanoHOB, OrpaHNyeHbl, Hanpwu-
Mep, MenkomMaclTabHble MPoLEecchbl, NpoucxoaaLmne
BO BpeMAa ob6pa3oBaHMA MOPCKOro NibAa, BbiNageHna
CHera, TBEpAbIX 0cajKoB, a Takxe BHyTpu obnakoB
cMelaHHoM ¢asbl U cTabubHbIX MOrpPaHUYHbIX CITOEB.
OrpaHunymnBatowme pakTopbl B HacToALWee BpemA
BKJIIOYAIOT i) OrpaHNYeHHyio AOCTYNHOCTb Habnoae-
HWUW in situ, B YaCTHOCTW HAOMIOOEHN 3a CHErom u
NbOowm, ii) HeonTManbHoOe yCBOEHMNE CMYTHUKOBBIX
HabnoAeHU Ha CHEXHbIX U NefOoBbIX MOBEPXHOCTAX
B NMOJIAPHbIX pPernoHax, iii) orpaHNYeHHy0 JOCTYM-
HOCTb HagneXalmnx ANCTaHLUNOHHBIX U CMYTHUKOBbIX
HaboAeHUI B MONAPHbIX U FTOPHbIX paioHax (CHEXHbIN
NMOKPOB, NeAHUKN U T. A.), U iV) OrPaHNYEHHbI 0OMEH
HaOEXHbIMW AaHHBIMWU U [OCTYN K UMEIOLLMMCA AaHHbIM
B pexume, 6JIM3KOM K peasibHOMY BPEMEHMU.

daHHble o kprocdepe

ANsl r’MApOMEeTEOPOIONrMUYECKOM

M KNMMaTonormyeckon nHpopmaumm
M 06CNy>KMBaHMS

MHorune cchepbl NpUMeHeHMA U 06CNY>KMBAHNA B pamKax
nonHomouunit Ynenos BMO, a Takxxe B pamkax 6onee
LUNPOKOro Hay4YHOro coobLecTBa, BCE Yalle TpebytoT
NOCTOAHHOIO AOCTYyNa K AaHHbIM 0 Kpnocdepe. Takune
OaHHble OOMNOJIHAIT MEeTeoposiormyeckme, rmapono-
rmyeckme N oKkeaHu4eckme gaHHble, a Takxe gaHHble,
ncnonb3yemble B o6nactn MOL4eNNpoBaHMA N peaHa-
nun3a. CBA3aHHble C KNTMMaTOM U3MEeHEHUA B palioHax,
rae ecTb CHer, MOpPCcKon nén, NnegHUKN 1 MHOroneTHAA
Mep3/10Ta, MOryT Bbi3BaTb NMpoLieccbl 06paTHON CBA3N
N N3MEHEHUA B peXxnmax peryinpoBaHmna 0cagkos U
npecHown BoAbl Ha BONbLUUX TEPPUTOPUAX — BMJIOTb
00 macwTtaboB KOHTUHEHTOB M MNONYyLLAPUNA.

[aHHble o kpuocdepe Ans ycBoeHMs1 JaHHbIX
B MOJENsIX CUCTEMbI 3eMnisl

JaHHble HabnogeHU 3a CHErom 1 NbAoM BCE Yalle
NCMOoJb3YIOTCA AN1A YCBOEHUA B MOAENAX YNCSIEHHOTO
nporHo3unposaHua norogbl (YIIM) u okasbiBaloT cyLue-
CTBEHHOE BNnAHNE Ha 3D PeKTUBHOCTb 3TUX MOLENEN.
[aHHble o cHere, negHUKaxX, MOPCKOM JibJlE€ U MHOTO-
NeTHen Mmep3nioTe Takxke BCE Yalle Mcnosb3yloTca ans
YMCNEHHOTO MPOrHO3NPOBAHMWA KIIMMaTa, Ce30HHOro
NpPOrHO3MpoBaHWA, ONepaTMBHOIO aHan13a, peaHanunsa
KnuMaTta u gna npoBepku monenen.

B koHTekcTe kKpynHomacwTabHbIX COMPAXEHHbIX
Mofenen, B YaCTHOCTU B OTHOLLUEHUM AaHHbIX O KpU-
ocdepe, o6MeH gaHHbIMM O CHere N nbfAe, BbIXoAA-
WKW 3a paMKM MHCTUTYLMOHANbHbIX, CEKTOPaNIbHbIX
N NONIMTUYECKMX FpaHUL, nmeeT 6oJiblloe 3HaYeHne
ONnA pa3BUTUA TMOAPOMETEOPOJSIOrMYecKoro n Knu-
MaTuyeckoro obcnyxunsaHua (Helmert et al., 2018).
HepocTtaTo4HbI NOTEHUMAN AnA NpPorHo3npoBaHuAa
B OTAANIEHHbIX FOPHbIX pPaMoHax MOXeT nokasaTbcA
HEeCyLLEeCTBEHHbIM, HO BO3[ENCTBMNE pacnpocTpaHAeTCA
BHU3 MO TEYEHMIO PEK, @ COLNaNIbHO-3KOHOMUYECKME
nocnencTeBmA OLLYLLAOTCA HaceNeHNneM, XUBYLLUM B
HUXXHEM TEeYEHUN PeK U B HU3MEHHbIX palioHax.

[aHHble o kpuocdepe ans rmaponormmn

lMockonbKy Bce KpynHble pekn 6epyT Havano B ropax,
MX YacTO Ha3blBalOT «BOAOHAMNOPHbIMU BaLLHAMU MUpa»
(Immerzeel et al., 2020). l'opHaa kpuochepa — negHUKN,
CHEr, MHOTroNlieTHAA Mep3JloTa U CE30OHHOMEP3JbIN
rPYHT — UrpaeT ocHOBOMoOaratoLLyio posib B obecne-
YEHUM N PerynpoBaHnn pecypcoB NpecHon BoAbl AnA
npuMepHo nosioBuHbl HaceneHua 3emnum (Egan and
Price, 2017). K aTolt NONOBMHE, B 4aCTHOCTU, OTHOCATCA
XUTENN FNYCTOHACENEHHbIX HA3MEHHbIX PaNOHOB, TaKnX
Kak genbTa NaHra n bpaxmanyTpobl.

CHer, negHNKN, MHOTONIETHAA MEP3/10Ta U CE30HHO-
MEP3MbIV FPYHT CAy>XaT B Ka4ecTBe pe3epByapoB rnpec-
Hou BoApl. [laHHbIe O TaAHWM CHera U Nibga HeobxoAuMblI
ONA NMOHMMaHUA U3MEHYNBOCTU BOOHbIX PECYPCOB.
KpaTkocpoUHbI MOHUTOPUHT Kpuocdepbl UMeeT Kpu-
TUYECKWN BaXKHOEe 3HaYeHue pJiIA NPOrHO3NpPoBaHMUA
BECEHHEro TasHWA 1 GbICTPOPa3BMBaOLLMXCA MAaBOOKOB,
NnaHMPOBaHUA MPOM3BOACTBA NMAPOINEKTPOIHEPTUN,
HanM4unA BoAbl B 3aCyLUIMBbIX pailoHax, HaNnpumMep B
AHpax (Schoolmeester et al., 2018) n uppurauun, B
TO BpeMsA Kak TaAHue IeqHNKOB ABNAETCA KJII0YEeBbIM
NpeauKToOpoOM A0JIrOCPOYHOro geduumnTta Boabl.

MHoruve cTpaHbl nonaraloTcA Ha NPOrHO3bl TAAHWUA CHera
(c 3a6naroBpeMeHHOCTbIO OT OAHOI0 [0 HECKOJTbKMX
MecALeB BNepén), 4To6bl NpeackasaTb PeYHOW CTOK U
NnoTeHLUManbHble NaBOAKU 1 06ecnevynTb ONnoBeLLeHnEe
0 naBogakax (puc. 2). YBenuyeHune 4actoTbl Bbinage-
HMA OOXAA Ha CHEr MOBbIWAET PUCK CXo4a NlaBUH U
HaBoAHeHUN. B To BpeMA Kak yBEeNMUYEHHbIA PEeYHON
cTOK B APKTUKY NMPUHOCUT OFrPOMHOE KOJIMYECTBO
npecHom Boabl B CeBepHbIN JIeAoBUTbIN OKEaH U OKpPY-
Xatolme MoOpA, TEM caMbIM BNUAA Ha OKEaHUYeCKYIo
LMPKYALULO.

Heob6xoanmo ganbHelllee COBEPLUEHCTBOBAHMNE NOHU-
MaHWA U MOAENNPOBAHNA FMAPONOTrNYECKOro LuKia
ONA XOoNoAHbIX pannoHoB. JocTyn K HabnogeHUAM
MMEET pelualoLlee 3Ha4YeHne, Hanpumep A nyyero
MOLENUPOBAHUA B3aMMOCBA3M MeXAy ocagkamu u
CTOKaMu, BKAoYan BKNag MHOroneTHEN Mep3noThbl 1
CEe30HHOMEP3JIOro rpyHTa.
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Bknap kpmnocdepbl B BOA0O6ECNEUEHHOCTD (s «pyntbix ropHbix 6acceiiHax A3uw, pacnionioxeHHbIX Ha HUSKIX U CPEAHMX WHPOTax)

BpaxmanyTpa

: Tapum

CanywvH

/
/TMGETCKOS HaropLe

ExxerogHoe nocTynneHne BoAbl B pe3ynbTaTe NoTepPU MacChbl CHEra v NeAHNKOB
Bl ExeroaHoe nocTynneHue BoAbl B pe3ysibTaTe JOXKAEBbIX 0CAAKOB

AZLMWHWCTPATUBHbIE FPaHULIbl CTPaH
[FopHble 6acceiiHbl

JaHHble 13 nybnunkauun «Ha nyTn K ropam 6e3 NoCTOSIHHOro CHera v BoAbl», onybnunkosaHHon Huss et al., 2017

(Tabnuua 2 — nepuoa: ¢ 1998 no 2012 ropa)

PucyHok 2. Bknag kpnocgepbl B Bo4oob6ecrne4eHHOCTb B 6acceriHax KpyrnHbiX pek A3uu, oLleHEHHbIN Ha OCHOoBe
AaHHbix ¢ 1998 no 2012 rog, onybnukoBaHHbix Huss et al., 2017 (nnnoctpauna Hopel Kpebe, BMO)

[OaHHble o kpuochepe — faHHble
AJ151 TPOrHO3UPOBaHMSI IeA0BbIX SIBNEHMM
U 06CNy>KMBaHMs

HapéxXHble oueHKN NpPOTAXEHHOCTU N 06BbEMA Mop-
ckoro nbaa B CesepHom Jleqosutom okeaHe u FOxxHom
okeaHe BOKpYr AHTapKTuAbl HEO6X0ANMbI 4J1A NOHMMa-
HUA U3MEHEHUA KNnumaTa, UHULnanm3aumm YNCNeHHbIX
NPOrHO30B NOrofbl, NPOrHO3MPOBaHWA MOPCKOro Jibaa
M onepaTMBHbIX peaHann3oB CONPAXEHHOW CUCTEMDbI
okeaH-népg (Zuo et al., 2019).

MecAYHbie U Ce30HHble OPUEHTUPOBOYHbIE MPO-
rHO3bl HaNMM4YMA U OUHAMUKU MOPCKOrO Jibfa O4YeHb

PucyHok 3 — Kapta 30-4HEBHOro nameHeHua rnpo-
TAXEHHOCTY NibAa B APKTUKE, MOArOTOBJIEHHAA
HauwnoHanbHbiM negoBbim yeHTpom CLLUA 27 ceHTAOPA
2021 roga (goctyn nony4veH 28 ceHTabpa 2021 roaa).
(https://usicecenter.gov/pub/change30day_n.png)

BOoCTpeboBaHbl MOPCKOW NHAYyCcTpuen ana 6e3onacHom
HaBuraumm 1 paboTbl B NONAPHbIX Boaax (pucyHkun 3 n 4).

MocToAHHOE cokpalleHue TONWMHbI apKTUYECKOro
MOPCKOrO NibAia 1 NaoLwaan MHOroJlIeTHEro MOPCKOro
NbAa NpMBOAUT K GoNbLUEN NOABUXXHOCTU MOPCKOMO
NeAAHOro NoKpoBa M YBEJIMYEHUIO N3MEHYUBOCTU
NenoBbIX YCNOBUN. TN M3MeHeHUA TpebyroT UHOro
noaxona K CBOEBPEMEHHOCTU U TOPU3OHTalbHOMY
pa3speLueHnio NeoBbIX KapT 1 MPOrHO30B NOroabl AnA
MOPCKUX NEPEBO30K B BbICOKOLIMPOTHbIX paoHax.

PucyHok 4 — Kapta 30-4HEBHOro n3aMeHeHuA rnpo-
TAXEHHOCTU NbAa B AHTapKTUKE, NOAroTOBAEHHaA
HauywnoHanbHbiMm negosbim yeHTpom CLLA 27 ceHTAGpA
2021 roga (goctyn nosay4yeH 28 ceHTAbpAa 2021 roga)
(https://usicecenter.gov/pub/change30day_s.png)
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Mnowaab MOPCKOro nbaa B APKTUKe
106 Km?
10

HabniopeHua

2000 2015

ccni-1.9
CCni-26

Ccns3-7.0
CCns-8.5

2050 2100

PucyHok 5. lMnowanb apkTM4eckoro MopcKkoro ibaa B CeHTAGpe coctaBuna 106 km? no gaHHbIM CTYyTHUKOBbIX
HabnoaeHwi n pesynbtatoB [ICCM6. Becbma BepoATHbIe guanal3oHbl nokasaHbl gia CCI11-2.6 u CCr13-7.0.
lMpegnonaraetcA, 4To ApKTuKa CTaHEeT NpakTu4eckn cBo6OAHOM OTO JibAa OKOJI0 CcepeanHbl CTOJIETUA M0
cyeHapuAaM cpeniHUX n BbICOKuX ypoBHewu Bbibpocos . B ocHoBe fqaHHoro pucyHka — pucyHok Pl1.8 8 MTIUK
(2021). (HabnrogeHunsa gobasneHsl npog. 3qom XokuHcom (http://www.climate-lab-book.ac.uk/2021/adding-
observations/) (Matepunan nio6e3Ho npegoctasieH Tomacom JlaBepHbe)

[nAa npeogoneHuna cywecTByoLWMX OrpaHN4YeHNN Heo6-
XOAWMbl YCOBEPLUEHCTBOBAHWA B MOAENNPOBAHNMN
MOpPCKOro nbaa (1 conpaAXeéHHon cuctTeMbl okeaH—néa)
Kak gnAa ApkTukuy, Tak u ana KOxxHoro okeaHa (pwuc. 5).
3TN orpaHUYeHnA 4YaCTUYHO CBA3aAHbl C HEQOCTAaTKOM
JaHHbIX, NONYYEHHbIX A1A NONAPHbIX OKEAHOB B LIENTOM,
0COBEHHO AN1A LUMPOKOW NONOChI aHTaPKTUYECKOW 30HbI
MOPCKOTO NibAa, U HaCTUYHO C TPYLAHOCTAMM B MOSTYHEHUN
HaAEXHOW NPOAYKUMN MO MOPCKOMY JibAly Ha OCHOBE
JOCTYMHbIX B HAaCTOALLEE BPEMA AaHHbIX AUCTaHLMOH-
HOro 3oHAMpoBaHuA. [Nockonbky 6onee MoI040M OAHO-
NEeTHUI Nép cTaHoBUTCA BCE Bosiee npeobnagatomm,
4YTO NPMBOOMT K YCTAHOBJIEHUIO CE30HHOIO JIEA0BOIr0
peXXuma B NMONAPHbIX panoHax, KPUTUYECKN BaXKHO,
4TOObl ONMepaTuUBHbIE NefoBble CNyXObl BKAOYaNu

6onee cBoeBpeMeHHble N TOYHbIe NeaoBble AaHHble B
CBOO AeATeNIbHOCTb MO MOHUTOPWHTY.

Kpuocdepa n usmeHsitomiics knmmar

HaHHble 06 nameHeHMAX B AHTapKTUYECKOM U
peHnaHpckom nefaHbIX WwuTax (puc. 6) n o ropHbIX
negHMKax Heob6xoAUMbl 4NA NOHUMaHUA U MOAEeNMpPo-
BaHMA NOBbILIEHUA YpoBHA MopA. bonee munnuappa
Niofen, a Takke 3KocMcTeMbl — Byab TO Ha MaNIEHbKUX
ocTpoBkax B ATnaHTuyeckom, MHgnitickom n Tuxom
OKeaHax WU B KPpYMHbIX NpUBpesXXHbIX ropogax Mupa —
HaxopATCA B CUTyaLuu, Bbi3biBalowen 03aboyeH-
HocTb. CuctemaTnyeckme KnmMmaTu4yeckme AaHHble O

PucyHok 6. IameHeHne knnmaTta 3Ha4YnTesibHO MEHAET YCI0BUA MPOEKTUPOBAHUA MHHPACTPYKTYPbl B PErMoHax,
rge rnpucyTCcTBYIOT CHer v Néf, Bbl3blBaA TEM caMbIM HEOOX0ANMOCTb pa3paboTku cTpaTernii agantaunv (gepesHsa
UtTokkopToopmunt — BocTto4HaAa peHnaHgusa), (poto: Ceio bappenn).
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cHere u nbae Takxe Heobxoaumbl ONA HaAEXHOro
MHXEHEePHOro NpoekTUpoBaHnA MHMDPaACTPYKTYpPbI
B XOJIOAHOM KiMmaTe, Hanpumep Afia TpaHcnopTa,
30aHun, BoaocHabxeHna n T.4. OHM TakXe BaXKHbl
OnAa peweHna npobnembl 6eperoBon apo3um n nocne-
OYOLWnX nameHeHun 6eperoBbiX NUHUN. [laHHblE O
COCTOAHWUM NOA3EMHOIO Jibfa CTAHOBATCA KPUTUYECKN
Ba>XHbIMW AJ1A NMJIaHUPOBAHNA 3eMJIEN0JIb30BaHNA U
OLEHKM MoTeHUManbHOro Bbibpoca NapHUKOBbIX ra3os.

MN3meHeHus B Kpuocdepe U npupoaHble
ornacHble sIBNeHusl

KomnnekcHble noaxoabl K MOHUTOPUHIY TMOpPOMETEOPO-
JIOrMYeckux U3MeHeHu, BKtoYatoLme nHhopmMaumio o
Kpuocdepe, Heobxoanmbl AnA paspaboTku cuctem 3abna-
roBpeMeHHbIX NpeaynpexaeHnini o HagBurailoLmxcs,
CBA3AHHbIX C UAMEHEHUAMU PUCKAX U 3KCTPEMaSIbHbIX
ABneHnAX. Ix cnekTp LWMpOK — OT NaBWH, kaTacTpoduye-
CKUX HaBOOHEHWU B pe3ynbTaTte TaAHWA cHera (Rossler et
al., 2014), HaBoAHEHWI NPY NPOPbLIBE NIeAHUKOBbIX 03EP
(HMJ1O unu jokulhlaups), negAaHbix 3aTOPOB Ha pekax
N 03€épax, 3anpyn pek 1M3-3a HacTynaloLmnx JIe4HUKOB,
paspyLueHnsa 6eperos, ONON3HeN 1 paspyLLUEHUA CKITOHOB
00 YBENMYEHNA YacToTbl NOABNEHNA ancbeproB Ha HaBU-
raUMOHHbIX MapLUPYTaxX U ApYrMX OnacHOCTeN, CBA3AHHbIX
¢ kpmnocdepoi. JleaHnkoBble 03€pa Bbi3Bann pAg caMbix
paspyLmnTeNbHbIX HABOAHEHUIA B MUpe, Hanpumep B
AHpax (Huggel et al., 2020) n F'mHaykywckux MNmananx.
B ycnoBuax 6bicTpoMeHAOLWErocA knmMmaTta gOCTyn K
TOYHbIM KaTasioram U onmMcaHMAM MPOLLIIbIX COBbITUN,
a TaKke K HafE€XHbIM KnMmaTudeckum 6asam gaHHbIX
MMeeT peluatolLiee 3HavyeHne ana 060CHOBaHUA OLIEHOK
onacHoctn (GAPHAZ, 2017) n noarotosku cTpaTerum
apanTtauum (puc. 7).

PacnpocTtpaHeHne obMeHa AaHHbIMK
Ha MOJNSIPHbIE U FOPHbIe PalOHbI

Pa3pabaTbiBas EgUHY0 NONNTMKY B OTHOLLEHWW faH-
HbiX, BMO npu3HaéT n pearmpyeT Ha He06X0AMMOCTb

PucyHok 7. JlegHukoBoe o3epo lNanbkako4a (lepy)
APEHUPYETCA C MOMOLLbIO CUGPOHOB, 4TOObI n3bexaTb
HaBOAHEHWUN, BbI3BaAHHbIX MPOPbIBOM J1€4HNKOBbIX
03ép (HIMJ10 ¢poTo: Kpnuctuan Xyrresnnb).

pacwmMpeHna gocTyna K AaHHbIM O Kpuocdepe Ha
rno6anbHOM ypOBHe AnA AaNbHENLLEro YyYlleHNA 1
noanep>XaHua KpUTUYECKU BaXXHOro rmapomeTeopo-
JIOFMYEeCcKOro 1 KnumaTnyeckoro obcny>xneaHua, npe-
pocTtasnaemMoro e€ YneHamu. 3Ta NOSIMTMKA MOMOXET
peanu3oBaTb BuaeHue u ctpatermio BMO B oTHOLLEHUM
KOMMEKCHOro NoaxoAa K MOHUTOPUHIY, MOAENNPOBa-
HUWIO 1 NPOrHO3MpoBaHuio cuctemMbl 3emna. KoHeyHom
uenblo ABNAeTCcA ganbHenwee MHDOPMUMpOBaHUe
YnenoB BMO un o6ecneyeHune ana HUX BOSMOXHOCTU
npenocTaBnATb 06CNyXNBaHME, MMEIOLLLEE KPUTUYECKU
Ba)KHOe 3Ha4eHue anqa obecneyeHna 6€30MNacHOCTU U
6narononyyma ux rpaxmnaH.

HoBasa nonuTtuka npusHaéT, 4YTo B OTNMYMNE OT AABHO
CyLLeCTBYOWMX NHDPACTPYKTYP U CUCTEM MOHUTO-
puvHra noropbl, KNMMaTa U r’MAPONIOrnYecKmMx npo-
LLeccoB, CUCTEMATUYECKNA MOHUTOPUHI Kpnocdepbl
noABUJICA TOJIbKO B MOcCNiefHMNE AecATUNETUA nojg
BAIMAHUEM UCCNEeLOBaHUNA KIUMATUYECKON CUCTEMBI
N B OCHOBHOM Ha OCHOBE NMOAX0Aa «CHU3Y BBEPX».

OpHako, HeCMOTPA Ha MOBbILWEHHbIN UHTEPEC, MOHU-
TOPWHI BO MHOTUX FOPHbIX M NONIAPHbIX PEFMOHAaX OCy-
LecTBNAETCA NO-NPEXHEMY B HEAOCTaTOYHOM 06 bEME
M3-3a BbICOKOM CTOMMOCTU, TPyAHOro AocTtyna (puc. 8),
3KCTPEeMaJibHbIX YCNIOBUI 3KCNyaTauum, HegocTaTou-
HOro MECTHOI0 NoTeHLMana, HaxoXaAeHWA B OPUCOANKLNMN
HEeCKOJIbKMX rocyfapcTB, cnabocTn Uam oTCyTCTBUA
WHCTUTYLMOHAaNbHbIX MONHOMOYMNA. [Jaxke MeTeoposio-
rmyeckme CTaHUUKM B 3TUX panoHaX HEMHOIOYMCNIEHHDI.
ITOT HeQoCTaTOK HeraTMBHO BAUAET Ha addekTmB-
HOCTb Mopenein, NpMBoAA, Hanpumep, K NOABNEHUIO
cuctemaTmnyeckom owmbkm, CBA3aHHOM C BbICOTOMN, NpPWU
NPOrHo3MpoBaHUN 0CaKOB B BbICOKOrOpbe.

Mporpecc B yaosneTBOpeHnn notpebHocTen B Habnio-
OeHuAX 3a Kpnochepoh ¢ NOMOLLbIO KOCMUYECKUX
cuctem 6bl1 AOCTUTHYT B OCHOBHOM ANA MONAPHbIX

PucyHok 8. BeicokoropHble HabnoaeHnA. CTaHumA
Miwonnep Xat, HoBaa 3enaHana, HaxognUTCcA Ha BbICOTE
1818 M Hag ypoBHem mopA. [MonacTb Ha cTaHUMiO
MOXXHO TOJIbKO Ha BepTonéTte. ExxerogHoe HakonneHne
cHera 6osee 4 meTpoB. ®oTo 110O6E3HO NPEAOCTaBIEHO
KpuctnaHom 3ammutom; Bknag B akcriepumeHT BMO
10 B3aUMHOMY CPaBHEHWIO U3MePeHUI TBEPAbIX
ocagkos (9BCTO), otuét BMO Ne 131 (Nitu et al., 2018)


https://public.wmo.int/en/media/news/himalayan-flood-highlights-high-mountain-hazards
https://public.wmo.int/en/media/news/himalayan-flood-highlights-high-mountain-hazards
https://library.wmo.int/doc_num.php?explnum_id=10304#page=47
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PaioHOB, B MEHbLUEWN CTEMEHN — AJ1A TOPHbIX PaNOHOB.
OcTtaéTtca mHoro npob6enoB B Habope 3/1EMEHTOB, 3a
KOTOPbIMU OCYLLECTBNAIOTCA HabnogeHnna, a Takxe
B AOCTyne K AaHHbIM KOCMMU4YECKUX HabnogeHnn 3a
Kprnochepon 1 nx ycBoeHuu.

Bo MHOrmx ctpaHax cucrtembl HabnoaeHnA 3a Kpu-
ocdepon no-npexHemy Haxon4AaTcA B BEQEHUN pas-
HbIX YYpeXAeHUN ¢ pa3HbIMW MOMHOMOYMAMU — OT
Hay4HO-uccnenoBaTebCKUX, akafeMnyecknx, rmgpo-
3HEepreTMYeCcKUxX opraHusaumin, MOpPCKMUX MU NefoBbIX
cny>X6 0O KOCMMUYECKMX areHTCTB, HaLuMOHalbHbIX
METEOoPOJIOrnMYeckmx 1 rmgponorudecknx cnyxo (HMIC)
W Opyrux, npu aTOM KJIIOYEBYIO POJib MPOAOJIXKAOT
urpaTb Hay4yHo-uccnegoBaTeNibCKUe yypexaeHus.
Bo MHorux passuBatoLimxca ctpaHax HabnogeHua n
nccnenoBaHmnA Kprnocdepbl No-npexHemy ABMAAOTCA
YacTblo (hHAHCUMpPYEMbIX HA MEXAYHAaPO4HOM YPOBHEe
MPOEKTOB, NP 3TOM CBA3U C HAaLlMOHaNbHbIMU y4peXxae-
HuAmK, Bknoyvaa HMIC, orpaHuyeHbl v oTcyTCTBYIOT.

[OaHHble o kprocdepe B pamkax EauHon
NONMTHUKM B OTHOLLIEHUM AAHHbIX

O6MeH paHHbIMY BaXkKeH A1A UCCNefoBaTebCKMX opra-
Huzaumn (Pan et al., 2021), yuuTbiBaa Ux cTpemsieHne
pacwmnpuTb NOHUMaHWE B3aUMOLENCTBUIA MEXAY aTMO-
chepon, kpnochepon, rugpochepon n 6uochepon.
3T0 0cobeHHO akTyaNibHO, MOCKOJIbKY OHU CTPEeMATCA
DaTb OTBETbl Ha BCE Bonee CNoXHble BOMPOChI O CoLun-
aNbHO-3KOHOMMYECKUX N 3KONOTNYECKMX MOCeACTBUAX
6ecrnpeueneHTHbIX UBMEHEHUN KnnmaTa.

MexayHapoaHoe Hay4yHoe coobLLecTBO NpennpuHu-
MaeT aKTMBHbIE Lwaru no obecrnevyeHunto 6osee LLMPOKOro
JocTyna K aHHbIM nccnegosaHuin. MpuHuunnel FAIR B
oTHoweHumn gaHHbix (Wilkinson et al., 2016), onupato-
LLMecH Ha YeTblpe OCHOBOMoONaraoLwmx KOMAOHEHTa, —
yOoO6Hble anAa noucka, AocTynHble, MYHKLMOHANIbHO
COBMECTUMbIE, MPUroAHble AJiIA MOBTOPHOIO UCMOJb-
30BaHUA — npeacTaBnaloT cobon Habop pykoBOOALLMX
NPUHLMNOB BbICOKOI0 YPOBHA AJ1A BlafesibLeB AaHHbIX,
nony4eHHbIX B pe3ynbTate nccnegosaHuin. FAIR yne-
nAaeT ocoboe BHUMaHUe paclinpeHmnio BO3MOXHOCTEN
COOTBETCTBYIOLMX YCTPONCTB MO aBTOMATUYECKOMY
MOUCKY M UCMNOJIb30BAHNIO OaHHbIX B AOMNOJIHEHUE
K BO3MOXHOCTAM [J1A NOBTOPHOIO UCMNONb30BaHUA
OaHHbIX YacTHbIMW NULLAMK, Npu 3ToM obecnevymnBaeTcA
yCTaHOBNEHWE NpaB cOBCTBEHHOCTM N obecrnevnBaeTcsa
3aluMTa UHTENNeKTyaNlbHOM COBCTBEHHOCTM, Hanpumep
C NMOMOLLbIO INLIEH3UN.

B pamkax EAMHOM NOAUTUKM B OTHOLUIEHWUWU AAHHbIX
BMO npusHaét Hann4une 60nblioro o6bEMa gaHHbIX,
MMEIOLLIMXCA Y LUMPOKOro Hay4HOro coolLlecTsa, u
TOT BKNag, KOTOPbIA OHN MOFYT BHECTU B CTpaTernye-
ckoe HanpasneHue geatenbHocTn BMO, kacatoweecs
cuctembl 3emna. [oatomy B pamkax MNonutnkm nogyéep-
KMBaeTcA HEOBXOAMMOCTb YKPENJIEHNA ABYCTOPOHHENO
B3aMMoOAeNCTBMA N 06MeHa faHHbIMU MeXay onepaTus-
HbIMU W HayYHO-UCCNEeLOBaTENbCKUMN YHPEXOAEHNAMMN
M BblpaxaeTcA cTpeMmneHne 4éTko chopMynmpoBaTb

NPUHLMMbI U NPENMYLLECTBA, KOTOPbIe OHa o6ecneynTt
ONA BCeX 3auHTepecoBaHHbIX CTOPOH. B yacTHocTw,
EanHaa nonutuka B OTHOLIEHUW AaHHbIX NPU3bliBaeT
K cBo60gHOMY 0O6MEHY NMPUOPUTETHLIMU OAHHbBIMMU
o cucteme 3emna (To ecTb Kak «6a30BbIMUY, TaK U
«pekoMeHayeMbIMU» AaHHbIMK) Mexay YneHamu BMO,
B TOM YnUcne AnAa uenen nccnegoBaHui ¢ 6104KeTHbIM
drHaHcupoBaHnem 6e3 kakux-1mbo ycnosun. 3To oTpa-
>KaeT BaXXHOCTb pe3ynbTaToOB UCCNeA0BaHUN U naen
ana obecrnevyeHna NOCTOAHHOIO pa3BUTUA NOTeHUMana
no Bcem acnektam nonHomo4un BMO.

MonunTtnka Takxe npusbiBaeT YneHOB yoOBNETBOPATH
npu no601M BO3MOXHOCTN 3aNpoCbl OTHOCUTESNIbHO
YyCTaHOBJIEHUA npaB COOGCTBEHHOCTM B Ka4yecTBe
cpencTBa obecrneyeHnA NMPU3HaAHUA U 3alUTbl NpaB
WHTEeNNekTyanbHon co6CTBEHHOCTM BRagesbLEB
DaHHbIX, HACKONbKO 3TO BO3MOXHO. B cooTBeTcTBY-
IOWMX cnyyYanax gnAa AocTyna K Hay4YHbIM AaHHbIM,
MX OTCNEeXuBaHUA U LNTUPOBAHUA MOTYT UCMNOJIb-
3o0BaTbcA UudpoBble nageHTUdnKaTopbl 06HEKTOB
(LMO). NpuaHaHne npaB coOGCTBEHHOCTU ABNAETCA
B3aMMOBbITOAHbIM ANA BlagesnblEeB U Nojib3oBaTe-
nler faHHbIX, @ UUTUPOBAaHME MO3BOJIAET HayYHOMY
Cco006LLEeCTBY NPOAEMOHCTPUPOBaTb (DUHAHCUPYIOLLUM
opraHu3aumAm, Kak UCMonb3ylTCcA UX AaHHbIe.

Mmob6anbHas cny>x6a kpuocdepbi (FCK)
BMO — ynpouwieHune goctyna
K HabntogeHusIM 1 AaHHbIM 0 Kpnocdepe

Fno6anbHana cnyx6a kpnocdepsbl (FCK) BMO BbicTynaeT
B KayecTBe KoopauHaTopa pa3paboTky cKoopaANHUPO-
BaHHbIX MOAX040B ONEePaTUBHbIX U UCCIIEA0BATENIbCKNX
COOOLLECTB B NOAAEPXKKY KNIOYEBbLIX HabntoaeH 3a
Kpuocdepol in situ n c ncnonb3oBaHWEM ANCTAHLMOH-
HOro 30HAMPOBAHMUA, a TakKe B NOAOepXXKy JocTyna
K AaHHbIM N MHGOpPMaLUM O COCTOAHMKN Kpuocdepbl.
KomnoHeHT Habnoaennn CK aBnAaeTcA HeoTbeMmie-
Mol YacTbto MHTerpupoBaHHOM rnob6anbHOM cUCTEMBI
HabnoaeHnn BMO (UITCHB). MopTan aaHHbix 'CK pasme-
LwaeTcA B HopBexXckoM MeTeopOSIoOrM4eckoM UHCTUTYTE
n nogaep>kmeaetcA MHCTUTYTOM UcciefoBaHUI cHera
W naBWH, KOTOpPbIN BXOAUT B cocTaB LlIBenuapckoro
denepanbHOro UHCTUTYTa UCCIenoBaHU Neca, cHera
n naHawadTa (WSL). Yepes cBoii noptan gaHHbix 'CK
cTpemuTca obecrneunTb goctyn (Bavay et al., 2020)
OaHHbIM 0 Kprnocdepe u BcnoMoraTesibHbIM AiaHHbIM B
peanbHOM BPeEMEHU 1 B apxuBax (B Buae nocnenoBaTenb-
HbIX BPEMEHHbIX PAAOB KIIMMaTUYeCKNX AaHHbIX) Yepe3
3KOHOMMYEcKkM a(hpdeKTUBHbIE MeXaHU3Mbl B paMkax
NHdopmaumoHHom cuctembl BMO (UCB), onupasncs Ha
CyLLeCTBYIOLWMIA 06MeH AaHHbIMU BHYTpU 1 BHe BMO. B
nononHeHue k UCB 'CK cnocobcTBYET BKJIIOYEHUIO OCO-
6bix ana kpmnocdepbl dyHKUMN B [NobanbHyo cuctemy
06paboTkM AaHHbIX U NporHo3uposanua (FCOLM) BMO,
noagep)XXuBana cneyuanmanpoBaHHoe obcnyxumBaHue
ONA NONAPHbBIX N BbICOKOFOPHbIX PaioHOB.

LaHHble nocTtynatoT oT HMI'C, a Takxe oT gpyrux
onepaTUBHbIX U Hay4YHbIX opraHusauun (puc. 9), npu-
4Yém nocnegHMe UCMoJb3YIOT Lenbli pAg PasfinyHbIX
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NoAxoAoB K ynpaBneHuio JaHHbIMU, 3a4acTyio coBep-
LWEHHO OTJINYHbIX OT TEX, KOTOPblEe UCMOMb3YIOTCA B
coobuiectse BMO. I'CK ncnonb3yeT MHCTPYMEHTLI U
npoueaypsbl, goctynHole yepes NTCHB n UCB, ana
YCTaHOBNEHUA CBA3EN MeXAy Hay4YHbiMK coobLue-
CTBaMW, 3aHMMaloLLMMUCA NccniefoBaHNEM Kpuocdepbl,
M nocTaBLMKaMn U nonb3oBatenamn gaHHoix BMO.
9To BknovaeT 1) npuceoeHue naeHTMONKaTOPOB
ctaHumn UITCHB anAa cpeacts HabnoaeHua, 2) Ucrnonb-
3oBaHue meTtagaHHbix UTCHB gna gokymeHTupo-
BaHUA cpeacTB HabnwoaeHuda, 3) cTaHgapTU3aLMIO U
perucTpauunto cpencTs HabnoaeHna 3a kpuocdhepon
HapAady ¢ METEOPOJSIOrMYECKUMUN, KITUMATUYECKUMU U
OpyrMMun cpeacteamum HabnwogeHua B 6ase faHHbIX
OCKAP/MoBepxHocTb BMO, 4) nokymeHTUpoBa-
HMe NoTpebHOCTEN N BO3MOXHOCTEN B OTHOLLUEHUN
HabnoaeHun 3a kpuocdepon B 6a3e gaHHbIx OCKAP/
MoTpebHocTw, 5) cTaHAapTU3aLMIO N DYHKLUMOHANbHYIO
COBMECTUMOCTb, KOTOPbI€ MOBbILWAIOT BO3MOXHOCTb
ob6Hapy>XeHUA KOMMNJEKTOB AaHHbIX 0 Kpuocdepe B
pamkax UCB, 6) o6meH paHHbIMM 0 Kpuocdepe anAa
onepaTtuBHbIx Lenel yepes VICB u 7) npegoctaBneHne
JocTtyna Kk 6ecnnaTHbIM N HEOFPaHUYEHHbIM JAHHbIM
BMO pna coobuiectBa, He oTHocAwWweroca kK HMIIC.

Peanuzauna EguHon nonutukn BMO B oTHOLIEHUN
OaHHbIX CTUMYNUPYET YyAyylleHUe CBA3EN MeXay
nocTaBLLMKaMn aaHHbIX o kpuocdepe n HMIC. XoTa
NCMNONb30BaHNE NHCTPYMEHTOB, NPERNOXKEHHbIX NpU
nocpenHnyectse NCA moxxeT o6oTUCL HepéLweBo AnA
MHOIMX MNOCTaBLUMKOB AaHHbIX, ECTb CTPEMJIEHUE K TOMY,
4TOOblI OHM B CBOIO OYepedb OKasanucb B BbIUMpbILLE,
NOJy4MB [OCTYN K AaHHbIM HECKONbKMX NOCTAaBLLMKOB
N BO3MOXHOCTb KOHTPONMpoBaTb 06MEH AaHHbIMU,
NCNonb30BaHME M NOBTOPHOE UCMONb30BaHME 0OLLMNX
OaHHbIX, a Tak)ke BO3MOXHOCTb BNATL Ha falibHelLee
pa3BUTUE UHCTPYMEHTOB, UMEIOLLMX OTHOLLIEHME K HUM.
BoamoxxHOCTb coobLaTth 06 MMeoLLMXCA AaHHbIX Takxke
NMOMOXET BbIABUTb NPO6esibl U BO3MOXHOCTU Habnto-
AeHun. Hanpumep, oxxnpaeTcA B3aMMHan Bbiroaa, ecnm

PucyHok 9. lNoneBbie paboTbl n ycTaHOBKA B XO/104HbIV
J€eHb B cepeaunHe heBpasa HOBbIX 4aTYUKOB

Ha cTaHUMy MOHUTOPUHIa MHOIOJIETHEN MEP3/I0ThI

B AHccoHxayreHe (78° c.uwu.) Ha LLinuubepreHe

(poTo: Ketunb NcakceH)

JaHHble 0 cHere, cobpaHHble Ha PernoHanbHOM YPOBHE,
OyayT Nno yMos4aHuio nepepaBaTbCA OpraHu3aumam
HaumoHanbHoro yposHa n HMI'C (Vionnet et al., 2021).

Ha npakTtunyeckom ypoBHe 'CK nopaepxuBaeT un obe-
crneYvmBaeT BKJ1aZ NOCTaBLUMKOB AaHHbIX C OrpaHnYeH-
HbIMM pecypcamMu U BO3MOXHOCTAMM ANA ynpaBieHua
JaHHbIMW, NpefocTaB/IAA NakeT NporpaMmmHoro obe-
cneyeHua gnAa npeobpa3oBaHMA OaHHbIX N3 HECTPYK-
TYPUPOBaHHbIX B cTpykTypupoBaHHble NetCDF/CF
(B cooTBeTcTBMU ¢ NpuHuunamu FAIR) yepes nopTan
naHHbix FCA (Bavay, Fiddes and Godgy, 2020).

MapTHépcTBa Ang focTyna K AaHHbIM
U3 NMONSIPHbIX U BbICOKOIOPHbIX PaMOHOB

3HauuTenbHble waru 6einu npeanpuHaTebl FCK B kave-
CTBE NOCpeAHMKa o Bonpocam AaHHbIX 41A NoNAPHbIX
M BbICOKOTOPHbIX panoHoB. YTo kacaeTcA NONApPHbIX
paioHOB, TO CYLLECTBYIOLLEe B3auMMOAENCTBUE MeXAY
CK n 06begnHEHHbIM KOMNTETOM MO apKTUYECKUM
naHHbiM (KAL) YcToumneoi cetu HabniogeHun B
ApkTtuke (YCHA) n MexayHapoaHOro Hay4HOro Komu-
TeTa no ApkTtuke (MHKA), a Takoke Hay4HbIM KOMUTETOM
Nno ynpasJiEHWNIO aHTapKTU4Yeckumm gaHHoimu (HKYA/Z)
HayuyHoro komuteTa no nccnenoBaHuto AHTapKTUKK
(CKAP) npegnocTaBnsaeT BO3MOXHOCTU AJ1A pacLuMpeHuna
COTPYOHMYECTBA, YTO NPMBEAET K pacLUMpPEHMIo ocTyna
K MMetoLwmmen gaHHbIM. MprumeyaTtenbHo, 4yto CKAP, kak
Hay4HbIn komuTeT Cuctemnbl [loroBopa 06 AHTapKTUKe,
yNOJIHOMOYEH cofencTBoBaTbh 6ecniaTtTHOMY U Heo-
rpPaHNYeHHOMY [OCTYNY K aHTapPKTUYECKUM Hay4YHbIM
OaHHbIM 1 nHdopmaumn. CornacHo gokymeHtam KAZ,
OaHHble 06 ApKTUKE CYLLECTBYIOT M HE3aBUCUMO LMPKY-
JNIMPYIOT B pamMKax KOMMNekCHON ApkTuieckon nHhop-
MaumoHHown skocuctemsl (AIE — Pulsifer et al., 2020), B
COCTaB KOTOPOW BXOOAT UHCTUTYTbI U LLIEHTPbI AaHHbIX,
HO €€ LleNblo ABNAETCA HapaluMBaHWe NoTeHunana ana
noanep>XKn coOOTBETCTBYIOLWMNX chep NPUMEHEHUA ”
CBA3WN C NOTPeOHOCTAMM B rnobanbHbIX AaHHbIX ANA
yOOBNETBOPEHNA PErnoHaNnbHbIX NOTpebHOCTEN U
NMOBbILEHMNA YCTONYNBOCTU K BeacTBMAM B APKTUKE.

InAa BbICOKOrOpHbIX paioHOB NaHpwadT faHHbIX
ropasgo 6onee pasgpobneH (Thornton et al., 2021,
Shahgedanova et al., 2021). MNpegnpuHumatoTcA
konnekTuBHble ycunua (Adler, Pomeroy and Nitu,
2020) no ycTpaHeHu o NpenATCTBUIA C MOMOLLbIO TaKnX
MeXaHU3MOB, KOTOpble NMOoAAEPXMBAOTCA B paMmkKax
NHunumaTuBbl No nccnegoBaHuio rop v eé pnarmaHckux
HanpaBneHun geatenbHocTU, Taknx kak «EO Mopbi»
n MexayHapogHaa ceTb N0 UCCNef0BaHUIO rMApPONo-
rMn ropHbix BogocbopHbix 6accenHos (MCUITBE). B
2019 roay 'CK nognucana 5-neTHuin memopaHaoym o
B3aMMOMOHUMaHuMKn ¢ nporpammont «Okpy>katoLian
cpepa TpeTbero nosoca», B KOTOpom ocoboe BHU-
MaHWe yaenfaeTcA yCTaHOBJIEHUIO B3aUMOLENCTBUA C
LleHTpom paHHbIX 06 OKpy><aloLleln cpene TPeTbero
nontoca (Xin Li et al., 2021, Takxe # 10). AHanorn4Has
paboTa npoBoAUTCA C APYTMMU UCCNeaoBaTeNbCKUMN
LeHTpaMWn OaHHbIX ONA AanbHENLWIEro yrnpouieHuna


http://staging.arctic-data-ecosystem.apps.nsidc.org/
http://staging.arctic-data-ecosystem.apps.nsidc.org/
https://www.mountainresearchinitiative.org/
https://www.geomountains.org/who-we-are/about-us
https://inarch.usask.ca/
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AoCTyna K Ba)KHEMLLUUM NOTOKaM JAaHHbIX O Kpmocd)epe
M BCnomMoraTeJibHbIX OaHHbIX.

9Tn napTHEpbI NpusHatoT, 4yTo BMO nmeeT Bce BO3-
MOXHOCTW 1A TOro, 4To6bl UrpaTb KJIOYEBYIO POJib B
OTHOLUEHUWN NONUTUKM U NPAaKTUKN B 06N1acTy faHHbIX,
cnocobc¢TByA yrnybneHunio MHTerpaunm 3a npegenamm
KOHKPETHbIX permoHoB 1 obnacten. C aTon LUenbto B ciy-
Yyae npuHATUA EQnHan nonnTrka B OTHOLLIEHUN OaHHbIX
BOMMOTUT Ha NpakTUKe NMPUHLUUMNbI B3auMogencTeua
Mexzay napTHEpaMu, Bnageowmmm AaHHbIMN O KPUOC-
epe, KOTopble FOTOBbI AENNTLCA U 0OMEHUBATLCA STUMMU
JaHHbIMW Ha MeXAyHapooHOM YpOBHe. ITa NoanTrkKa
BHOBb CTAHET NPUMEpPOM A1A COOBLLECTB MAapPTHEPOB, Kak
n B cnyyae ¢ MexxayHapoaHbIM nonapHbiM rogom (MII)
2007-2008, korga BMO coBmecTHO ¢ MexayHapoaHbIM
COBETOM MO HayKe co3ana MHHOBALMOHHYIO PaMOYHYO
OCHOBY ANA ynpaBneHnA gaHHbIMKY, 4Tobbl NogaepXaTtb
uenv 3amHTepecoBaHHbIX coobuecTts. Co Bpemenn MIT
coobulectBa napTHépos BMO nobunmcb 3Ha4nTenbHOro
nporpecca B ynpaBieHuu AaHHbIMU U UHOPMaLmen,
npuv 3TOM 3aMeTHO BO3pPOC/a akTyalbHOCTb PYKOBOAA-
wux npuHumnnos FAIR.

3Tn obnacTu nporpecca npegnaratoT NoTeHUManbHble
Bbiroapl ana YneHos BMO, nockonbky EgmMHasa nonntnka
B OTHOLUEHMWW AaHHbIX pa3paboTaHa Takum o6pasom,
4YTOObl COOTBETCTBOBATb CBOUM HbIHELUHUM LIESIAM 1
ajanTupoBaTbcA K 6yayuwmm notpebHocTAM.

PucyHok 10. YcTtaHoBKka B ceHTAGpe 2021 roga HoOBOro
BbICOKOrOpHOIro Habilo[4aTesbHOro nyHKTa Ha
3anagHom lMamupe, TagxnknucTaH, B pamkax rnpoekTa
«KpunocgepHbie HabnogeHna n mogennpoBaHue

ANA ynydweHna agantaumu B LleHTpanbHou A3umn»
(CROMO-ADAPT), puHaHcupyemoro LliBeviyapckon
Kopriopauues no Bornpocam pa3BUTUA U COBMECTHO
Bo3rnasnaemoro Qpubyprckum yHUBEpPCUTETOM U
WHcTutyTOM ncenegoBaHuii cHera mn nasuH SLF WSL
(LLseviyapua) (¢poTo: xoen @ugac).

3aknro4yeHme

CocpepoTtoyeHne BHMMaHuAa BMO Ha MoHUTOpuUHre,
MOAENNPOBaAHUN U NPOrHO3UPOBaHMN cUCTEMbI 3eMiA
yBeNn4mBaeT Heo6XoaMMOCTb UHTErpaunm faHHbIX
0 Kpuochepe B noanepxky Bcero obcnyxmBaHua,
CBA3aHHOIO C NoroAon u knumatom. EgnHas nonutuka
B OTHOLLUEHNW QaHHbIX NO3BONAET NpUMeHATbL 6onee
cuctemaTmyeckuin noaxon K o6MeHy M Mcrnosb3oBa-
HUIO JaHHbIX O Kpuocdepe B coOYeTaHUN C AaHHbIMU
n3 6onee TpagMUNOHHbIX obnacTen AeATENbHOCTMU
BMO. Oxunpgaetca, 4To peanvsauma 3TonM NOUTUKN
CbIrpaeT BaXKHYl0 poJib B paclUIMpPeHNM AocTyna K
OaHHbIM N OOCTUXEHUN HYXHOro nonb3oBaTenam
NPOCTPaHCTBEHHO-BPEMEHHOTO pa3pelleHuns. B 1o xe
BpeMs HblHELLHWE BNnafenblibl 3TUX AaHHbIX, BKJloYan
OaHHble 0 Kpnocdepe, KOTopble HaxXoaATcA BHe cdepbl
neatenbHocTu HMIC, nonyyaT owyTuMyto nonb3ay.

B pesynbTaTte ynyyweHna obmeHa gaHHbIMWU, MHULUK-
poBaHHOro EAMHOM NOANTMKON B OTHOLLEHWW faHHbIX,
oxunpaeTtca B3ammHan Bbiroga ana BMO, Hay4HbIX n
npyrmux coobuecTs. [locTyn Kk KaTasnoram ¢ onmcaHnem
COObITUI NPOLUIOr0o N HAaAEXHbIM KIMMaTUYECKUM
OaHHbIM, KOTOpPbIE N1eXaT B OCHOBE OLLEHOK OMacHOCTY,
nos3eonuTt y4yéHoim n HMIC okaszatb 6onee adhdek-
TUBHYIO MOMOLLLb MMPOBOMY COOOLLECTBY B peLleHnmn
pAfa KpynHbIX NpobsieM, BO3HMKAOLWMNX B CBA3U C
ObICTpOMEHAKLWMNMEA KnnumaToMm (puc. 10).

YKkpenneHne napTHEPCKNX OTHOLUIEHUN B MOAAEPXKKY
acddekTnBHOro ob6mMeHa gaHHbIMU O Kpuocdepe B
pamkax UTCHB, NCB n TCOLIN Heob6xogumo gnA
OOCTUXEHMA aMOMLUMNO3HbIX Lleslell KOMMIEKCHOro
noaxopna BMO k cucteme 3emna. lNMpeumyuwiectBa
OyayT OLLYTMMbIMU U 3HAYUTENbHbBIMU, HO ycrex OyaeT
B pelualolen cTeneHn 3aBuceTb OT CNOCOBOHOCTHU
YCTaHOBWTb B3aUMOBbIFrO4HOE COTPYAHUYECTBO MEXAY
pas3nnYHbIMKU COOBLLLECTBAMU N BNagenbLaMmn AaHHbIX
B obnacTtu kpuocdepsbl.

YcTtaHoBneHne npae co6CTBEHHOCTU Ha AaHHble NO
COOTBETCTBYIOLLEMY 3anpocy, Kak 3TO NpefycMOTPEHO
B pamkax [Monutuku, obecrnevynBaeT npusHaHue u
3aWnTy MHAUBMAYaANbHbIX NPaB Ha UHTENNeKTyalb-
HYI0 COOCTBEHHOCTb M ABNAETCA BaXHbIM acnekTom
AnA nosbiweHnA apHEeKTUBHOCTN N JONTOBEYHOCTHU
NapTHEPCKMX OTHOLLEHWN.

BMO ocyuiecTBnAaeT MHOrosleTHee U MHHOBaLMOHHOE
COTPYAHUNYECTBO C HAYy4HbIM COOBLLECTBOM, U ycrex
MonnTUKn B OTHOLWIEHUWN JAHHbIX, LENCTBYIOLWEN B
pamkax MexxayHapogHoro NMonAapHoro roga 2007-2008,
ABnAeTcA ToMy noareepxaeHnem. EquHas MNonutuka B
OTHOLUEHWNW [AHHbIX CTaHET NMPUMEPOM ANA coobLLecTs
napTHépoB. OHa AeMOHCTpUpYeT YETKYIO Lienb — obe-
cnevYnTb NPOAOJIXKEHNE YCMELWHOro CoTpyaAHNYecTBa
¢ coobLecTBOM, 3aHUMAlOLWMNMCA UccnegoBaHUeEM
Kpuocdepsbl, B 6ygyLiem.

Cncok nutepaTtypbl OCTYMEH
B OHJIANHOBOM peXunme


https://public.wmo.int/en/bulletin/international-polar-year-2007-2008
https://public.wmo.int/en/resources/bulletin/furthest-and-most-frigid-parts-of-globe
https://public.wmo.int/en/resources/bulletin/furthest-and-most-frigid-parts-of-globe

BHOJIMETEHb BMO

63

KocMunueckas noroga, paclumpeHme
rpaHuL, 3a Nnpeaenbl 3eMu

Napuca Tpuwenko, KaHagckui LEeHTP NPOrHO3MpPOBaHMsI KOCMMYECKOM noroAabl, MMHUCTEPCTBO
npupoaHbix pecypcos KaHaabl; KenHeT XonmnyHga, Cekpetapuat BMO

Kocmuyeckasa noroga onuncbiBaeT pag M3amMeHAtoLWmnxca
YCNOBUN B €CTECTBEHHO KOCMUYECKOW cpee Hallewn
ConHevHou cuctembl. ABNEHMA KOCMMUYECKON Morogbl
Bbi3blBAlOTCA MpoLeccamMmu, NPOUCXopALUMM Ha
ConHue u B MeXnnaHeTHOM NMpOCTpPaHCTBE, KOTOPbIe
B KOHEYHOM UTOre BANAIOT Ha eCTECTBEHHYIO 3EMHYIO
cpeny. XoTA KOCMMYeckaA noroga He npeacraBnAeT
NPAMON OMacHOCTU ANA XU3HWU Nogen Ha 3emiie, oHa
BNNAET Ha PAL COBPEMEHHbIX KPUTUYECKN BaXKHbIX
TEXHONIOTUI WU, cnegoBaTenbHO, Ha rnobanbHylO 3Ko-
HOMUKY. HeraTuBHOe BO30eNCTBME Ha SHEPTreTUYECKYO
MHMpPacTpyKTYypy, TPAaHCMOPT, PaANoCBA3b, CMYTHUKN
HabnloaeHWA, HaBUraumm U cBA3N U T.4. NPUBOAUT K
CHUXXEHMIO HAaAEXHOCTU KPUTUYECKM BaXHbIX CUCTEM C
NoTeHUMaNbHbIM BANAHNEM Ha 6e30MacHOCTb iloAen.

O6cnyxuBaHue, Kacalolleeca NPOrHO3MpoBaHUA
M MOHUTOPMHIA KOCMUYECKOW MOroAbl, perynapHo
MCnoNb3yeTcA KOMMEPYECKMMU aBUAaKOMMaHUAMM,
CNYTHUKOBOW NHAYCTPUEN, Npu NpoBeaeHnn 6ypoBbIX
n Tonorpado-reogesnyeckmx paboT, a1IeKTpPoceTeEBbIMA
opraHusaumamu, Npu NPoekTMpoBaHnM TpybonpoBo-
[O0B, a Takxe nonb3oBaTeNnAMU CNYTHUKOBbIX HaBU-
rauMoHHbIX cuctem. AreHTcTBa No YpesBblHalHbIM
cuTyaumam paspabaTbiBaloT NpoLenypbl ynpaBneHus
pvickamMm onacHbIX ABJIEHUN, CBA3AHHbIX C KOCMUYECKOMN
noroaon, B pamkax obLiero nogxona K ynpasJsieHUIO
puckamu. C HoAa6pAa 2019 ropa Tpu (ckopo 6ymeT
yeTbipe) MMobanbHbIX LEHTPa KOCMMYECKOW noroabl
npenocTaBnAlT o6cnyxnBaHne, cBA3aHHOE C KocC-
Munyeckon noropgon, MexagyHapoaHOW opraHu3auunm
rpaxpaHckon asuaunm (MKAO).

BMO npuaHaéT, 4To cnpoc Ha o6¢cnyXuBaHne, CBA3aH-
HO€ C KOCMMYECKOW NOroAon, pacTéT, MOCKONbKy 0bLe-
CTBO CTaHOBUTCA BCE Bonee 3aBMCMMbIM OT TEXHONOIMN,
noasep>XeHHbIX HeraTUBHOMY BO34EMCTBUIO ABNEHUN
KocMu4eckom noroabl. B page ctpaH paspabaTbiBatoTea
npoueaypbl yrnpaB/ieHNA PUCKaMu OMacHbIX ABNEHUN,
CBA3aHHbIX C KOCMWYECKOW NOroAoMn, B paMmkax noaxoaa
K YMEHbLUEHUIO ONacHOCTN 6eACTBUN, yYMTbIBAIOLLErO
MHOrue onacHble AneHua. Oxupaerca, 4To cnpoc
Ha uHdopmaumio o kocmu4yeckon noroge 6ynet pac-
LWMPATBLCA MO MEPE NOBbILLIEHNA OCBEAOMJIEHHOCTHU O
BO3AENCTBMUN ABNEHMN KOCMWYECKOW Moroabl, pocTa
He3alWMLWEHHOCTN 0b6LLecTBa M 3BONOLMN NPOAYKLMN
1 06CNy>XMBaHUA, CBA3aHHbIX C KOCMWUYECKOW NOrodon.

YeTblipéXNeTHU nnaH KoopauHauun AeATeNbHOCTH
BMO no kocmuyeckoi noroae Ha 2020-2023 rogb! (Y11
Ha 2020-2023 roabl) 6bin yTBEpPXAEH BocemHaguaTbim

BcemunpHbIM MeTeoponormyeckum KoHrpeccom (Kr-18)
B 2019 roay. OcywectBneHne YN Ha 2020-2023 rogpbl
obecneynT 3Ha4YNTeNbHbIE NpenmyLlecTBa Ana YneHos
BMO B Buge 60nee To4HbIX HaBGNIOAEHUN N YNYLLEH-
HOro obcnyxuBaHuA.

BMO Takxxe Bkntodmnna HabnogeHna 3a KOCMUYECKon
noropow B HoByto EanHyio nonutnky BMO B oTHOLe-
HUW JaHHbIX. HoBaA nonuTtuka ctaHeT ocHOBOW OnA
onpeaeneHna 6a3oBbix HabnoaeHN, HEOOXOANUMbIX
ona obenyxmBaHnA B 0611acTy KOCMUYECKOM Noroabl,
KoTopble 6yayT noapo6bHoO onucaHbl B TEXHNYECKOM
pernamenTe BMO.

B naHHoOM cTaTbe BypeT npeacTaBieHa 3Ta OTHOCUTENbHO
HoBasA obnactb paboTbl BMO, B YacTHOCTU cBA3aHHbIE C
Hew nocnefcTeuA onA obLecTBa, a Takxke noTpebHocTH
B HabnoaeHnax n gaHHolx. Janee 6ynet noapobHo
onuncaHo obcnyxueaHue B 06/1aCTN KOCMUYECKOM NOoroAbl
n MexXayHapoaHOe COTPYAHUYECTBO.

KocMuueckas noropa: HoBasi onacHocTb
TEXHO/IOrMYECKOM 3pbl

Kocmunyeckaa noroga no 6onbluet 4YacTU HE MOXET
HabnogaTbcA UKW OLWYyLWAaTbcA HEMOCPEACTBEHHO
YesIOBEKOM, 3a UCKJTIOYEHNEM 3MNU304MYECKNX BNEYaT-
JIAOLWNX NPOABJIEHNIA CEBEPHOIO MOJIAPHOIO CUAHUA
(purc. 1) Mnu XXHOro NONAPHOTO CUAHUA, BbI3BAHHbIX
BO3MYLLEHUAMM E€CTECTBEHHbIX 3NEKTPOMarHUTHbIX
noJsie U MOHU3NPOBAHHbIX YacTuUL, B BEPXHEM clioe
aTmocdepsbl (moHocdhepe). HanpoTus, MHOrne Tex-
HONOTrMN B3aMMOLENCTBYIOT C eCTECTBEHHON 3nek-
TpOMarHMTHOM cpeaon 3eMnu, 1 No3TOMY pPerynapHo

PucyHok 1. CeBepHoe cuaHne Hag Kunbnucoapsu,
QuHnaHana (Ucto4dnuk: JinoHen [evipo)


https://www.icao.int/Pages/default.aspx
https://www.icao.int/Pages/default.aspx
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NCMbITbIBAIOT HEraTUBHOE BO3AENCTBME KOCMUYECKOMN
norogbl.

970 BO3AENCTBUE HabNOAANOCh B TEYEHWE ANUTENb-
HOro BpemMeHu. TOYHOCTU NMOKa3aHWMA MarHUTHbIX
cTpenok komnaca (nso6petéHHoro 6onee 2000 net
Ha3ap 1 ¢ Tex Nop UCNoJib3yeMoro AnA HaBurauunu/
OopvieHTauMm) meLlaeT Kocmu4veckas noroga. bnarogapsa
Tenerpady, n3obpeTeHNto BOCEMHaALATOro Beka,
BJSIMAHME KOCMUYECKOM NOroAbl HA TEXHONIOTMW CTano
abconoTHO o4veBmaHbIM. TenerpadHbie npoBoaa, No
CyTW, ABAAOTCA AAVHHBIMWU IMHENHBIMUM NPOBOAHUKAMMU
Ha NOBEPXHOCTY 3eM/i1, MO3TOMY OHU YYBCTBUTEJbHbI
K eCTeCTBEHHbIM konebaHuAM 3N1eKTPOMarHUTHOro
nona 3emnu. [No coBnageHuto, Tenerpad passuearnca
B rno6anbHom macwwTabe B nepmop BbICOKOW COJI-
HeYHOoWN akTUBHOCTU. CuNbHble reoMarHMTHble Gypu
c 28 aBrycTta no 2 ceHTabpna 1859 ropa (n3eecTHble
KaK «cobbiTne KappnHrToHa» — KpynHenLWwnn ann3og,
NPOABJIEHNA KOCMUYECKOW NOrofbl B COBPEMEHHON
UcTopuK) BbI3BaJIM MOBCEMECTHOE HapyLUeHWe paboTbl
TenerpadHbix cuctem B EBpone n CeBepHoini Amepuike.

Kak npencrtaBneHo B nctopuyeckon kHure lNMpeckoTTa
(1866 .), rocnoguH O.C. Byg, cyneprHTeHOaHT KaHaACKUX
TenerpadHbIX NTMHURA, coobwmn: «A HMKoraa, 3a Bpems
CBOEro NATHaaUaTUIETHEro onbITa... He Habnoaan HUYero
nofo6bHoro HeobblkHOBEHHOMY 3 EKTY CEBEPHOIO
CUAHUA ... NPOLWWJION HOYblO. JInHuA 6bina B npgeanb-
HOM COCTOAHMUU, N KBanUdULUMpPOBaHHblE onepaTopbl
HenpepbIBHO paboTanu ¢ BOCbMU YacoB Beyepa Ao vacy
HOYMW...; HO B MOC/IEAHUIN Yac NpoBOAa okasaNncb noj
TakuUM CUJTbHbIM BIMAHNEM CEBEPHOIO CUAHMA, YTO CBA3b
Mexay TenerpadHbiMM CTaHUMAMM cTana COBEPLUEHHO
HEBO3MOXXHOW, U NINHMA OblNia 3aKpbiTa Ha HOYb».

BecnpoBogHan cBA3b NoABNAETCA B Ha4ase ABaauaToro
Beka ¢ n3obpeTteHmem pagno. OgHako oTcyTCTBME ANNH-
HbIX MPOBOAHNKOB He YCTPaHWUNO0 BO3AENCTBME KOCMMYe-
ckou norogpl. PagnocsAsb 3aBUCUT OT B3aUMOAeNcTBMA
|pannoBoJH ¢ MOHOChEepPO, ANEKTPONPOBOAALLNUM COEM
aTmocdepbl, KOTOPbIN UCMbITbIBAET CEPbE3HbIE BO3MY-
LLIeHWA BO BPEMSA ABNEHUI KOCMUYECKOW NOrofbl, Bbi3bl-
BaloLLMe MOMEXWN B pacrnpoCTpaHeHUn pagmocurHana.
CornacHo (L. Lanzerotti, 2001), MapkoHu B 1928 roay
NPOKOMMEHTUPOBAN 3TO ABMIEHUNE TaK: «...BPEMA CUJIb-
HOro 3aTyxaHuA [pagnocurHanos] NpakTU4eckn Bceraa
coBnagaeT ¢ noABfieHMeM BOJIbLUNX CONMHEYHbIX NATEH
N MHTEHCUBHOIO CEBEpPHOro CUAHWUA, KOTOPOE 06bIYHO
COMPOBOXAAETCA MarHUTHbIMU BYyPAMMU...».

BbicokouacToTHas (BY) pagnoceasb B parioHax ApKTukn/
AHTapkTuKu noasepraetcA 60nee cCUNbLHOMY BO3AeW-
CTBUIO, YEM B ApYrnX MecTax, 3-3a 60siee BbICOKON NHTEH-
CVYBHOCTW BO3MYLLEHW BONN3N MArHUTHbIX MOJIOCOB.

BnuaHne kocmuryeckom norogbl Ha 3a1eKTPOCETH, MO Cho-
Bam JaBnacoHa, Habnopganocs ewwé B 1940 rogy. Cambiin
TAXENbIN cny4van 6bin 3adukcuposaH B 1989 rony,
korga 13-14 mapTta 1989 roga us-3a reomarHUTHOWN
6ypu aHeprocuctema Hydro-Québec notepnena kpax.
FeomarHuTHans 6ypa pa3BopaymBanacb B Te4eHME BCErO

HECKOJIbKMX MUHYT, HO OCTaBUa COTHM ThiCAY NOAEN
W NpeanpuATUiA 6€3 3NeKTPUYEeCcTBa Ha AEeBATb YacoB.

OOHO 13 caMbiX CUJIbHbIX ABJIEHUN KOCMWUYECKON
noropabl Habntopganocb B okTAGpe 2003 roga. OHO
MMeno wupokomMmacliTabHble nNocneacTsnA anA yas-
BMMOWN MHQPACTPYKTYpPbl N CYLLECTBEHHO NMOBANANO
Ha OTHoOlEeHNe oOLWEeCTBEHHOCTU K KOCMUYECKON
norone. BoigepXxkn n3 ot4yéta, onybnnKoBaHHOTO
HaumoHanbHbIM COBETOM MO Hay4YHbIM NCCNeA0BaHUAM
CLUA B 2008 rogy:

«30 okTAGpA 2003 ropa lNogkomMUTET NO OKpYy>KatoLLEN
cpene, TexHonoruAm u ctaHaaptam Komuteta Manathbl
npeacTaBUTENEN MO HayKe NPOBEN CNyLWaHNA O KOCMU-
YecKoM NorofAe 1 poJin U OTBETCTBEHHOCTU Pa3INYHbIX
yupexaeHun, yyacteylowmnx B cbope, pacnpocTtpa-
HEHNM M UCNONIb30BAHUN OAHHbIX O KOCMUYECKOMN
noroge. ... O6cy>xaanuck cneaytoume Bonpocsi: Kakos
Hagsiexalwmnn yposeHb (hMHaHCUPOBaHUA yYpexaeHun,
3aHUMalOLWMXCA NPOrHO3NPOBAHNEM KOCMUYECKOM
cpenbl? KakoBa BaXHOCTb TakMX NPOrHO30B A/A Npo-
MblLwneHHocTu 1 Toproenu? Mo coBnageHuio n Becbma
npumMmeYaTesibHO, YTO MMEHHO B 3TO BpeMA Ha ConHue
Habnloganacb camas cufibHaA BCMbiWeYHaA akTUBHOCTb
3a nocnegHue Tpu gecatTuneTna. OrpomHbie BCMbILIKK
aHeprun Ha ConHue B KoHLe okTAGpA 1 Havane HoAGPA
2003 ropa Bbi3BaN MHTEHCUBHbIE BbIOPOCHI CONTHEYHbIX
3HepreTUYecKMx YacTuuy, U CNPoBOLLMPOBaNN CUSb-
Hble reoMarHuTHole 6ypu... N3-3a pasHoobpasua n
WHTEHCMBHOCTW 3TOM BCMbILLKM COJIHEYHON aKTUBHOCTM
60/bWNHCTBO OTpacsie, yA3BUMbIX K KOCMUYECKOWN
norope, ucnbiTanu onpepenéHHoe BO3QeENCTBME Ha
CBOIO AeATENbHOCTb... TN cOObITUA HANOMHUNN U
YYEHbIM, U NONNTUKAM, HAaCKOJIbKO CUbHO KOCMMW-
yeckana cpefa MOXET MOBJIMATb Ha YenoBeyeckoe
06LLECTBO U €ro pasnmyHbie KOCMUYECKME N HAa3EMHbIE
TEXHONIOTUNY.

B aToMm Xe oT4éTe NpeacTaBfieHbl HEKOTOPbIE OLLEHKN
COLNaNbHO-3KOHOMMYECKOTO BO3OENCTBUA ABJIEHWA
Kocmunyeckon noroabl B oktAbpe 2003 roga Ha yAs-
BMMble TEXHOJIOTUN: «IHEepreTmyeckaa KoOMNaHuA
Sydkraft B LLIBeunun coobLimnna, 4To cufibHble reomar-
HUTHblE NHOYKTUPOBaHHble Toku (FTNT) Hap CeBepHon
EBponon BbizBanu npobnembl ¢ TpaHchopMmaTopamm
M Jaxke 0TKa3 CUCTEMbI, U NOCneayloLee OTKIoYeHNE
anekTpuyecTBa. YpoBeHb pagmauum B MOMeEHT Oypu
Obl1 4OCTAaTOYHO BbICOK, YTO 3aCTaBUIO YAHOBHMKOB
HACA [HaumoHanbHOro ynpasfieHUA N0 aspoHaBTUKe
N UccnefoBaHUIo KOCMUYECKOro NPOCTPaHCcTBal oTaaTb
pacnopsa)xeHue actpoHasTam MKC [MexayHaponHom
KOCMWYECKOW CTaHLMN] NPUHATL Mepbl NPeaoCTOPOX-
HOCTU. ABMakoMnaHnu npeanpuHAnm 6ecnpeueneHT-
Hble AeNCTBUA Ha CBOUX MapLUpyTax B BbICOKMX LLUNPO-
Tax, 4Tob6bl M36exaTb BbICOKNX YPOBHEWN pagnaumn mn
30H OTKJItou4eHunA cBA3u. [NepeHanpaBneHue pencos
obxoauTtcAa aBnakomMmnaHuam B pasmepe ot 10000 go
100000 ponnapos CLLUA 3a penc. MHoro4mMcneHHbole
aHoManuu 6binn 3aperncTpupoBaHbl aKCNeauLMAMM
no uccnenoBaHUIO fanbHEro KOCMoca U CnyTHUKaMun
Ha Bcex opbuTtax. 'pynna FUKM [Fopganapckun ueHTp
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KOCMUYecKkux nonértos] no obecrneyeHmo KOCMUYECKNX
Hay4HbIX aKcneauummn coobmna, 4To No4 Ux Bo3aen-
cTBMe nonano npmbnmnsntenbHo 59% akcneanunii No
n3yyeHuio 3emnun n kocmoca. lNpegnonaraetca, 4To
6ypu cTanu NpUYNHOM NOTEPU KOCMUYECKOTO anrnaparta
ADEQOS-2 (ycoBepLUeHCTBOBaHHbIV CAYTHUK ANnA Habnio-
neHnn 3a 3emnén) ctommocTbio 640 MNH gonnapos
CLUA. Ha 6opTty ADEOS-2 Haxogunca npubop HACA
SeaWinds ctoumocTbio 150 mnH gonnapos CLLUA».

CeroaHa TbicAYM CAYTHUKOB B OKOJIO3EMHOM MpPO-
cTpaHcTBe obecnevymBaloT NPOrHo3 Norofbl, cBA3b,
HaBurauuio, TeNeBM3NOHHOE BelaHMe U MHOroe
aopyroe. OnacHble yCnoBMA KOCMUYECKOW Norofnbl
HenocpeAcTBEHHO BNINAIOT HAa CMYTHUKOBbIE CUCTEMDbI
n MewatoT ux pabote No NpenocTaBsieHNIO 06CNyXN-
BaHmA. OauH M3 Hanbonee WNPOKO UCMNOJb3yEMbIX
BWAOB CMYyTHMKOBOIro 06CNyXXUBaHWA NpefocTaBnAeTcA
nob6anbHOWM HaBUraLMOHHOW CMYTHUKOBOW CUCTEMON
(THCC); oHa uMeeT WMpOoKKin CNeKTp NPUMEHEHNA — OT
HaBUrauMmn o XPOHOMETpPaXxa, a eé Nosb3oBaTeNAMM
ABMAIOTCA NPEeACTaBUTENN CaMblX Pa3HbIX CEKTOPOB
3KOHOMWKN — OT aBuaumu o 6aHKOBCKOro gena.
3T0 0b6cnyXmBaHMe TakXe yA3BUMO K BO3L4ENCTBUIO
CypoBOW KocMmMYeckol norogbl. Hanpumep, apnexHus,
nmeBLIne mecTto B okTABpA 2003 ropa, okasbiBanum
3HaynTenbHoe BAuAHME Ha paboTy LLInpoko3oHHOM
ycunusaioulen cuctemsl (LLU3YC), dyHkunoHnpyoLien
Ha 6a3ze T[COM [noGanbHOW cUCTEMbI onpeneneHuns
MecTononoXeHusa] B TeyeHue npumepHo 30 Yacos.

CnepyetT oTMeTuTb, 4TO cobbiTne KappuHrrtoHa
1859 ropa 6b1710 B HECKONBKO pa3 MacluTabHee, Yem
noboe cobbiTne, NpounsoLleallee 3a nocnegHue 50 nert.
AHanorn4Hoe cobbiTue cerogHa Nnpueeno 6bl K ropasno
6onee rny6okum n macwtabHbiM coLManbHO-3KOHO-
MWUYECKMM HapyLUEeHUAM, YeM No6omn N3 NpMBeaEHHbIX
Bbllwe npumepoBs. Pactywana rmobanbHas yA3BMMOCTb
K BO3[ENCTBMIO KOCMUYECKOW Norofbl ABAAETCA NPo-
6nemMoli, Bbi3blBaloLLen BCE 60/bLUYO 03a604EHHOCTb.
B nepuoga ¢ 2008 no 2021 rop 661710 NPOBEAEHO MHO-
XECTBO UCCNeAoBaHUN OJ1A OLEHKU 9KOHOMUYECKUX
N 0OLWEeCcTBEHHbIX NOCNEACTBUI CYPOBbIX ABNEHUN
KOCMMYECKON noroabl 1 HEOBX0AMMOro YPOBHA
ob6ecnyXxnsaHua.

NCTOUYHMKMU sIBNIEHMIM KOCMMYECKOM
noroAabl M1 OCHOBHbIe HabnoaeHMs
3a KOCMMYECKOM noroaom

Ina Toro 4to6bl NpegocTaBNATb Heob6xoanuMoe o6eny-
XuBaHune, HabngeHnA 3a KOCMUYECKOW noroaon
Heo6xoanMo NpoBoAUTb Ha BCEM nyTu oT ConHua go
3emMnu ¢ BbICOKOV TOYHOCTbIO, @8 0OMEH JaHHbIMU J0J-
>XEH OCYLLLeCTBNATLCA CBOEBPEMEHHO. ITO HenpocTas
3aJa4a, y4MTbIBaA MPOCTPAHCTBEHHYIO NMPOTAXEHHOCTb
obnacTn KocMU4Yeckom norofbl U orpaHNYEHHbIE BO3-
MOXXHOCTUK HabnaeHUn onAa oxsaTa NPOCTpPaHCTBa
mexay ConHuem n 3emMnén, a Takke camon 3eMHOMN
nosepxHocTu. LLinpokoe pazHoobpasne dumanyecknx

PMC)/HOK 2. ABneHnAa kocMumu4eckoun norogbl M 06 LEKTbI, UCMbITbIBAIOLNE BO3LAENCTBUE ITUX ABJIEHUN B KOCMOCE U

Ha 3emne (OESA/Science Office, CC BY-SA 3.0 IGO)



66

Tom 70 (2) — 2021 .

PucyHok 3. Pagnoobcepsatopua B lNeHTukToHe, KaHaaa (cnesa) v eé MHoroneTtHue HabnoaeHUA 3a COTHEYHbIM
paavocurHanom Ha asavHe BosiHbl 10,7 cm (cnipaBsa), nokasbiBaowme 11-netHue conHeyHbie umknbl (K. Tapping,

2013).

NpoLeccoB, onpeaenaAoLWwmMX KOCMUYECKYo noroay,
TpebyeT pa3paboTky NpMbopPOB C HOBbIMW BO3MOXHO-
cTAMU. YUcneHHo cnoXHble Moaenn pacnpocTpaHeHns
BO3MYLLLEHMI KOCMUYECKOM NOroAbl UrpatoT CYLLECTBEH-
HY!0 poJib B 0o6ecrneyeHnn NporHo30B Taknx ABMEHUN.

HabniogeHnA 3a KOCMUYeckon Norogon onupalrTcA Ha
Ha3eMHble U KocMuYeckue Npubopsbl And onepaTMBHON
NeATeNbHOCTU 1 UCCNeloBaHUN, KOTOpble crneaAaT 3a
COCTOAHMEM (HaumHaA ¢ cambix yaanéHHbix) ConHua,
COJIHEYHOro BeTpa 1 rennocdepbl, MarH1Tocgepbl, MOHO-
cthepbl, Tepmocthepbl M HA3EMHOIO reOMarHMTHOr o MosnA.

CyuiecTByeT HECKOJIbKO TUMOB COJIHEYHbIX BO3MYLLE-
HUIN, KOTOpPble NPUBOAAT K Pa3NYHbIM ABNEHUAM B
OKONT03EMHOM NPOCTPAHCTBE N Ha 3EMJIE U OKa3blBalOT
pa3nuyHoe Bo3AencTeme Ha TexHonoruu (puc. 2). [1sa
COJIHEYHbIX ABJIEHUA ABNAITCA NCTOYHUKAMMN CaMbIX
6bICTPbIX BO3AENCTBUA KOCMUYECKOW NOrofbl: coJl-
HeYHble BCMbILWKN, BO3AENCTBME KOTOPbIX Ha 3eMIIO
BUAHO Yepes3 HECKOJTbKO MUHYT, M CONTHEYHbIE YacTuLbl
Bblcokow aHeprum (unu CYBI), pocTturaowme 3emnm
3a Heckosbko YacoB. O6a aTu 6bicTpopasBMBatoLMecs
ABJIEHNA MewatoT paboTe CNyTHUKOB M BO3MyLAOT
noHocdepy, okasbiBasa BIMAHME HA CUTHanNbl pagno-
cA3un n N'HCC. Kpome Toro, oHM MOryT noBbIWaTb
YPOBEHb paguauunm B OKOJIO3EMHOM NPOCTPAHCTBE U
haxke Ha 60/bLUMX BbICOTaX.

Bonee meaneHHbIMM, YeM NepBble ABa ABNEHUA, ABNA-
I0TCA KOpOHanbHble BbiGpockl Macchkl (KBM), npeacTas-
naowme cobon BbIGPOChI Na3Mbl, KOTOPbIE AOCTUIAIOT
3emnun B Te4eHne oHOro-HecKoJIbKUX AHEeN nocne
BO3HMKHOBeHUA Ha ConHue. OHKU ABNAIOTCA NPUYNHON
CaMbIX MOLLHbIX FeOMarHUTHbIX U MOHOChEPHbIX BYPb,
BO34EeNCTBYA Ha MHOTOYUCNIEHHbIE CUCTEMDbI, pabo-
Taloume B KOCMOCE U Ha 3emne, Takue Kak CyTHUKK
Ha pas3nu4YHbIX opbuTax, cpeacTsa CBA3U, cpeacTBa
HaBUrauumn 1 aN1IeKTPOCEeTH.

Kpome TOro, cylecTByiOT peryiapHO NoBTOPAIOLM-
ecA ABMeHMA, COOTBETCTBYIOLMNE NepUoay BpaLLeHus
ConHua (~ 27 aHel), KOTopble OKa3biBalOT MEHEEe CUJIb-
HOe BO3[eNcTBMe Ha TexHonorun. bonee gnutenbHas

NnepuoanYHOCTb COJTHEYHOM aKTUBHOCTM 4YacTo Xapak-
TepuayeTca YNCIIOM CONIHEYHbIX NATEH (1 CONTHEYHbIM
NOTOKOM paAnoun3Ny4yeHmna Ha gnnHe BonHbl 10,7 cm).
OHu noBTOpAOTCA NpUMepHO Kaxable 11 neT n cny-
XaT nokasaTesieM COJIHEeYHOW «KIMMaTOoIOrMmn» Ha
NPOTAXEeHUU MHOTrMx BekoB. CaMble paHHUE JaHHble
HabnogeHnn oTHocATcA npumepHo K 200 roay Ao H.3.

HekoTopble HabntoaeHua 3a ConHuem obecnevnsBatoTca
Ha3eMHbIMU 06cepBaTOPUAMU — KakK ONTUYECKUMU,
Tak U pagMoyacToTHbIMU. TU HabnoaeHuAa Heobxo-
OUMbI onA MHOTMX NPUMEHEHWUIN AAHHbIX O KOCMUYe-
CKOW noroge, BKAtOYaA MOHUTOPMUHI JONTOCPOYHON
N KPaTKOCPOYHOW CONMHEYHOW aKTMBHOCTU, a Takxe B
KayecTBe BXOOHbIX AaHHbIX AJ1A MOAeNen YNCEHHOro
NPoOrHo3npoBaHua Kocmuyeckon norogpbl (puc. 3). Mo
OaHHbIM MexayHapoaHoro acTpoHOMUYECKOr O COl03a, B
HacToAwee Bpema hyHKUNOHUPYeET 6onee 80 HazeMHbIX
COJIHEYHbIX 06CcepBaTOPUN.

Kocmunyeckune HabnogeHua 3a ConHuem gobasnaloT
Ba)kHble namepeHua ConHua 6e€3 nomex co CTOPOHbDI
3eMHOI aTMocdepbl 1 MO3BOJIAIOT OTCNEXMBATD in Situ
pacnpocTpaHeHne BO3MYLLEHWUI MJIa3Mbl COTHEYHOTO
BETPA M CONIHEYHbIX 3HepreTuyeckmx vyactuy, (puc. 4).

Kocmuyeckune skcneguuunm obecneymsatloT Habnwoge-
HUA in Situ 3a KPUTUYECKU BaXHbIMW NMapameTpamMu
COJIHEYHbIX BO3MYLLEHUN, TaKUX KaK MarHUTHoe none n
XapaKTepUCTUKN 3apAXEHHbIX YacTUL, NPEXe YEM OHU
nocturHyT 3emnu (puc. 5). OgHako HazemHble n3mepe-
HMA He MeHee BaXHbl, MOCKONbKY OHU o6ecrneynBaioT
KPUTUYECKN BaXKHYIO CUTYaLMOHHYIO OCBEAOMIEHHOCTb
M BO MHOTUX CNy4anAx C/yXaT B Ka4ecTBe BaXKHenLWmnx
BXOOHbIX AAHHbIX ANA MoAesien NporHo3mpoBaHuA.

MOHUTOPUHI Ha3eMHbIX FeEOMarHUTHbIX KonebaHui,
KOTOpble BANAIOT Ha Ha3eMHY0 MHDpPacTpyKTypy,
OCYLLIECTBNAIOT reoMarHuTHble o6cepBaTopumn (puc. 6).
CyuwectByeT 60nee 100 Taknx o6cepBaTopmin B paMKax
KOHcopuuyma Intermagnet n ewé 6onblue 3a pamkaMmu
Intermagnet, ynpaBnaemMblx, Hanpumep, yHMBepcuTe-
Tamu. 3a NPU3EMHbIM YCUNEHNEM HENTPOHOB, Bbl3BaH-
HbIX B3aUMOJAENCTBUEM BbICOKO3HEPIreTUYECKMX YacTuLy


https://www.ngdc.noaa.gov/stp/SOLAR/IAUWGdoc.html
https://www.intermagnet.org/imos/imotblobs-eng.php
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PucyHok 4. CnyTHuKkoBble HabnogeHnAa 3a cobbiTneM kocmuyeckou norogbl 14 nona 2000 roga B pasinyHbIX
AnanazoHax AJIMH BOJIH, BbirosiHeHHble ObcepBaTopueit 4na HabaozeHna 3a CONHUEM U NpoBeAeHUA
rennocgepunyecknx nccnegosanHmii (SOHO). Cnesa: Benbilika Ha ConHue B 10:24 no BCeMUpHOMY BPEMEHU; B
cepeanHe — MoJIHOE rao Bblbpoca KOpoHasnbHOU macch! B 10:54 no BceMUpHOMY BpeMeHU (CKpbITa camas ApKas
yeHTpanbHaa Yyacte ConHya); cripaBa — «CHer» u3-3a rocsenyioLuero BO34eCcTBNA CONTHEYHbIX YacTuL BbICOKOM
SHEpPruu Ha cryTHUKOBOE YCTPOMCTBO oJ1y4eHUA nzobpaxeHunii B 11:30 no BcemMupHomMy BpeMeHu (1i06e3Ho
npepoctasneHo HACA/EKA)

PucyHok 5. CneBa — koMnoHeHTbl criyTHUka ACE ¢ MHOroYyncieHHbIMY 4ETEKTOPaMu 4acTuL B LLEHTPE U
MarHUToMeTpamu, rNPUKPEenIEHHbIMU K COJTHEYHbIM naHenam (nobesHo npegoctasneHo NASA); cnpaBa —
XYAOXeCTBeHHadA UIIIOCTPaLUmnA CriyTHUKOB, Hablo4aroLLmnx 3@ KOCMUYECKOM orogoy Ha pa3Hbix opbuTax
(https://www.nesdis.noaa.gov/content/top-5-times-solar-activity-affected-earth)

PucyHok 6. Cnesa: MarnutomeTp (13 pabotsl Hrvoic and Newitt); cnpaBa — ¢oTo reomarHuTHou ob6cepBaTtopuu B
Ukanynte, KaHaga (nobe3Ho npegoctasneHo Mapkom Jlamotom)
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PucyHok 7. CneBa — kapTta obLyero cogepxxaHusa 3/1eKTPOHOB B MOHocepe Hag KaHagow, nonydyeHHas ¢ nomo-
wbto gaHHbix FTHCC (https://www.spaceweather.gc.ca/data-donnee/ionosphere/index-en.php); cnpaBa — kapta

ctaHymi cnexenna FTHCC (https://igs.org/network/).

¢ atmocdepon, HabnoaalT HENTPOHHbIE MOHUTOPDI
(~35 cTaHuMit) N 3TN HabnaeHUA UCNONb3YIOTCA B
MogZenax paguauuu Ha pasHblX BbICOTaxX.

MoHUTOpPUHI MoOHOChEPHON «NOroAbl» C 3eMJIN OCY-
LLeCTBNAETCA KaK aKTUBHbIMM, TaK M MaCCUBHbIMU METO-
hamMu ¢ nomMmoLbo npumMmepHo 80 MOHO30HAO0B, OKOJIO
40 promeTpoB 1 MHorouucneHHbix THCC-npnémHukos
no Bcemy mupy (okono 500). MoHochepHble «rnbpua-
Hble» n3MepeHnAa obecrneymBaioTcA Ha3eMHbIMU NpPU-
éMHukamu curHanos cnyTHukos MHCC (puc. 7).

CnepyeT NnogyepKHyTb, YTO OTCYTCTBME [OCTAaTOYHOIO
MOHWUTOPWHra in situ (T.e. U3 Kocmoca) 3a BO3HUKHOBE-
HMEeM U PacnpoCTPaHEHNEM COJIHEYHbIX BO3MYLLEHUN
ABnAeTcA NnpobsieMon, KoTopaA He ByaeT NoIHOCTbIO
pelweHa B 6nmxanwem 6yaywem. OgHako nporpecc

MOXET ObITb 4OCTUTHYT GlarogapA CKOOPAMHUPOBAH-
HOMY NMOAX0oAy K BbiABNEHUIO Npob6enos B HabnoaeHnAX
1 onpeneneHunto NPpMopUTETOB CKOOPAMHUPOBAaHHbIX
KOCMWYECKNX 3KCNeanLni.

AHanorn4Hoim 06pasom, Ha3eMHble cETU HabnoaeHUI,
HaxogALLMecA B BeAeHUN PasfinyHbIX OpraHn3aumim — ot
NpaBUTENLCTB A0 YHUBEPCUTETCKMX UCCIIEA0BATENbCKUX
rpynn — o6ecneyrBaloT orpaHUYEHHbIV reorpadryeckmn
oxBaT. Y HUX pa3Hble NPUOPUTETbI N BO3MOXHOCTU, U
B HacToALLEee BPeEMA UX YCUINA HE KOOPAUHMPYIOTCA B
pamkax equHOM CUCTEMbI KOCMUYECKOW NOroApl AfiA CBO-
eBpeMeHHOro NpeaocTaBneHnA HaaéXHbIX ONepaTUBHbIX
OaHHbIX BbICOKOro KavecTBa. 1A ycrnewHoro cMarvyeHns
BpeAHbIX BO3OENCTBUN KOCMMYECKOM Norogbl Heobxo-
OMMO NPUNOXUTb yCunua and obecnevyeHna JoCcTaTouHbIX
BO3MOXXHOCTEN AnAa HabnoaeHu Ha 3emrie U B KOCMOCE,

PucyHok 8. [loTpebHOCTM B HabatogeHNAxX 3@ KOCMUYECKOM MNorogou, NpeacTaBaeHHble B pamkax MIHCTpyMeHTa
OCKAP BMO (nhttps://space.oscar.wmo.int/applicationareas/view/space_weather).
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a TaKke BO3MOXHOCTEN AnA YUC/IEHHOro MOAENNpo-
BaHMA Kak caMuX ABNEHUN, TaK U UX TEXHONOMMYECKNX
Bo3gencTeuin. Macwitab aTux ycunui BbIXoguT 3a paMKkm
BO3MOXXHOCTEWN Kakor-nmbo oTaenbHOM cTpaHbl. [loaTtomy
3TOT BOMPOC pellaeTcA NyTEM CKOOPAUHMPOBAHHbIX
ycunuii nopg, pykosogctsom BMO (puc. 8).

Kak 1 B cnyyae HabntogeHui 3a cuctemon 3emMna, Takum
KaK HabnogeHuA 3a NOrofgon, KNMMMaToM U COCTaBOM
aTmocdepbl, KOCMUYECKUE N Ha3EMHbIE CUCTEMbI HabtO-
0eHNA 3a KOCMWUYeCKOM Norofown fyylle BCEro Koopau-
HMPOBAaTb, UCMONb3YA NPUHLUUNBLI VIHTerpupoBaHHOM
rnobanbHown cuctembl HabnoaeHun BMO (UFCHB).
EnmHoo6pasHan, rapaHTMpytoLas Ka4ecTBO NpoayKumna
HabnOeHNN 3a KOCMUYECKOW MOroaon AoXXHa ObiTb
cBOOOAHO M OTKPbLITO AOCTynHa anAa YneHoB n 6onee
Lnpokown aygmutopun Yepes MIHbopmaunoHHYo cuctemy
BMO (LCB) B cooTBeTcTBUM co cTaHgapTamu BMO.

O6cny>kmBaHue B 0651aCTU KOCMHUYECKOM
noroabl u BMO: nocnenoBaTenbHbIM
nporpecc Ha nyTh co3gaHusa Cny>x6bl
KOCMMUYECKOM norogbl

lNMepBoe npeackasaHme ABNEHNA KOCMUYECKON NOroapl
(T.e. nonApHoro cuAaHUA) 6bINO caenaHo B cepeanHe
1700-x ropos, kak npepactasneHo B pabote Kenpa. MNMepBbiin
NPOrHO3 BIMAHUA KOCMUYECKON MOrofbl Ha TEXHOJIOrUH,
cornacHo npeseHtauum I. Mengxopa B 2016 roay, 6bin
cBA3aH ¢ Tenerpacgom. OH 6b11 onybnukoBaH B 1879 roay
(korma uncno conHeuvHbIX MATEH Havano pacTu) B XypHane
Oo6uwecTBa TenerpadHbIX MHXEHEPOB U 3JIEKTPUKOB,
4yTO0ObI NpenynpeanTb TenerpacdHoe coobLecTBo O
BO3MOXHOM MOBbILLUEHUN FTEOMArHUTHON aKTUBHOCTMU
M cBA3aHHbIX C 3TMM Npobnemax B paboTe Tenerpada.

Hauvano perynapHomy NnporHo3mpoBaHUto yCNoBUI KOC-
Muyeckon norofpl 6b110 nonoxxeHo MexayHapoaHbIM
pagnoTtexHuveckum cotozom (URSI). OH npusHan, 4yto
N3MEeHeHNA B KOCMMUYECKOM cpefe OyayT BAUATb Ha
pagunocurHanbl, U NpeanoXuni nepeaaBaTb exenHes-
Hble pagumokocmuyeckune 6ionneteHn (URSlgrams).
MNepBana nepepgaya uHdbopmaummn o6 ycnoBmax pacnpo-
CTpaHeHuA paguocurHana coctoanacob B 1928 rogy c
AndeneBon GalHK.

B HacToAwee BpemAa ob6cnyxXunBaHue, cBA3aHHOE C
KOCMMYeckon norofon, npepoctasnaioT 20 LeHTpOB
KOCMMYECKOW Morofbl, pacrnojyloXXeHHbIX B pa3HbIX
ctpaHax. C 1962 roga MexnayHapopaHas cny»xba koc-
muyeckon cpenbl (ISES) cnyXuT kak ocHoBHaA «30H-
TUYHaA» opraHusaumA no Bonpocam obcny>XXnBaHus,
CBA3AaHHOro ¢ KOCMMUYECKOW MOronon, BbicTynan B
KayecTBe popyma anAa obmeHa faHHbIMU, O6MeHa u
CpaBHEHUA NMPOrHo3oB, 0b6cyXaeHnA noTpebHocTEN
nonb3oBaTeNen N onpeaeneHna caMblX BbICOKUX MPU-
OpuTETOB ANA yNyylweHna obcnyxmBaHua.

YuyunTbiBaA nnaHeTapHbIN MaclwiTab ABNEHUN KOCMUYe-
ckol noropApl, Heob6xoanma rnobanbHaA koopanHauums,
KoTopana 6yneT UrpaThb KJIOYEBYIO POJIb B MOBbILLEHUN
YCTOMYMBOCTU CTPaH K BO3AENCTBUIO KOCMUYECKOMN

norogbl. BMO — opgHa n3 HeMHOrMx opraHuM3auuin,
KoTopasa cnocobCcTBYeT onepaTuBHOMY rnobanbHOMY
coTpyaHuyecTsy. o cywectBy, OpraHmsauma nmeet
BO3MOXXHOCTb OpraHM30BaTh NpeaocTaBieHne CooTBeT-
CTBYIOLLEN MHDOPMALIMM O KOCMUYECKOI NOroe BCEM
YneHam BMO B pamkax HapaliumBaHuA noTeHumnana.

UcnonHutenbHbii coseT BMO (UC-60) oTmeTnn 3Hauu-
TeNbHOE BO34ENCTBME KOCMMUYECKOW NMOrofabl Ha Kpu-
TUYECKUN BaXKHYIO MHPPACTPYKTYpPY M BaxKHbie obnacTtu
OEeATeNbHOCTM YenoBeka U NpusHan noTeHunanbHble
npenmMyLLLecTBa COBMECTHbIX AeNCTBUI No obcnyxmBa-
HU1IO B 06/1aCTM METEOPOJIONMN U KOCMUYECKOW NOroabl
OnA onepaTMBHbIX Nnonb3oBaTenen. LWecTtHaguaTtbin
BcemupHbIn MeTeoponorudeckuin konrpecc (Kr-16)
npu3aHan Heob6XoANMOCTb CKOOPAMHUPOBAHHbIX YCUITUA
Ynenos BMO no 3awmte obuiectBa oT rnobanbHbIX
onacHocTen kocmuyeckon noroabl. B mae 2010 ropa
BMO yupeanna MexnporpaMmMHyto KOOPAUHALMOHHYIO
rpynny no kocmu4yeckow noroge (MKIKn), kotopas B
CBOIO o4epeab pa3paboTana nepBbil YHETbIPEXNETHUN
nnaH koopauHauun geatenbHoctn BMO B o6nactu
kocmu4veckon norogbl (1M Ha 2016-2019 roapbt).

B mae 2015 ropga CemHapguaTtbil BceMupHbIi meTeo-
ponoruyecknnn koHrpecc (Kr-17) cornacuncsa c tem,
yto BMO cnepyeTt KoopAnHUpPOBaTb MeXAyHapoa-
HbI ONepaTUBHbIA MOHUTOPUHI U MPOrHO3UPOBaHNe
KOCMMYECKOW NMorodbl AJ1A 3aWnTbl XU3HU NIOOEN,
MMYLLLECTBA N BaXKHbIX 06EKTOB MHGPACTPYKTYpbI, a
TakXXe AJ1A cMArYeHnsa BO34eNCTBMIN Ha S3KOHOMMUYECKYIO
peAtenbHocTb. B 2016 roay LllecTtbpecAT Bocbman
ceccua UcnonnutenbHoro coseTa (LNC-68) yTeepauna
YeTbipéxneTHun nnaH Ha 2016-2019 roabl 1 co3gaHune
Me>xnporpamMmmHou rpynmnbl No MHpopmMaunm, cuctemam
n obcnyxneaHuio B 0651aCTU KOCMUYECKOW noronbl
(MMNr-UCOKIM). O6HoBnEHHBIN Y1 Ha 2020-2023 rogb!
6bin yTBepxaéH Kr-18 8 2019 roay.

B cBA3K c pacTywen NoTpebHOCTbIO B YNy4YLIEHNN
ob6cnyXneBaHuA, CBA3aHHOIO C KOCMUYECKOW Moroaomn
W, chegoBaTeflbHO, B HAabNOAEHUAX 32 KOCMUYECKoMn
norogon, BMO Takxe paccmatpuBaeT noTpebHOCTb
B HabnogeHnAX 3a KOCMMYECKON NOrogon B HOBOM
EpnHoin nonutuke BMO B oTHOWeEHUN aaHHbIX. HoBasa
NONNTUKA CTaHET OCHOBOM A onpeneneHna 6a3oBbiX
HabnoaeHnin, HeobxoaMMbIX OnA o6CNy>XnBaHUA B
obnactn KocMuyeckom norogbl u 6yaet nogpobHoO
onucaHa B TexHuyeckom pernameHte BMO.

B HacToALee BpemAa BeaéTcA paboTa No UHTErpauumn
KOCMMYECKON Noroabl B OCHOBHYIO geAaTenbHocTb BMO
C uenblo co3aanma MnobanbHOM cny>X6bl KOCMUYECKOWN
noroApl. [nA aTOro KOCMUYeckmne n Ha3emHble CUCTEMbI
HabNaeHNA 3a KOCMMYECKOW Moroaon AoNXKHbl ObiTb
CKOOPAUHUPOBAaHbI C UCMOJIb3OBAaHNEM NMPUHLUMNOB
UITCHB n egnHoo6pa3Hon, kKa4yecTBEHHOM NPOAYKLUNMN
B 0o6nacTn KOCMUYECKON noroAbl, 4OCTYNHOW AgnA
YneHos yepes VCB.

Cnucok nuTepaTtypbl 4OCTYMEH
B OHJIAaHOBOM pexunme


https://www.ursi.org/ursi_mission.php
https://www.ursi.org/ursi_mission.php
http://www.spaceweather.org/
http://www.spaceweather.org/
http://www.spaceweather.org/
http://www.spaceweather.org/
https://public.wmo.int/en/resources/bulletin/space-weather-extending-borders-beyond-earth
https://public.wmo.int/en/resources/bulletin/space-weather-extending-borders-beyond-earth
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Hu oamH YneH He ocTtancs 6e3
BHMMaHMs — HYactb 1: MHeHMe
Pa3BUBAIOLLIMXCA CTPaH B OTHOLLEHUM
obMeHa aaHHbiMU B obnacTtu

METEeOpPOJIOrmm

Arnéc Kumpkasu, MocrosiHHbIM npeactaButens O6beauHéHHoM Pecnybnuku TanzaHus npyu BMO u Tpetuit
Buue-npesmnaeHT BMO; Nayna KoHate, MocTosiHHbINM NpeacTaBuTens KoTt-a'MByap npr BMO u MpesuaeHT
PervonanbHoi accoumaumm | (Adppuka) BMO; ApoHa Hrapwm, MocTtosiHHbIM npeacTtaBuTtens OcTposoB
Kyka npu BMO; Apnu Naunr, MocTtosHHbIM npeacTtaBuTens Bputanckux Kapmnbekmx Tepputopuin npu

BMO v unen UcnonHutenbHoro coseta BMO

Onpepensaiowen xapakTepucTuKon MeTeopono-
rMmn ABNAETCA TO, YTO MO CYTU CBOEN OHA HOCUT
rnobanbHbIN XapakTep Kak ¢ Hay4YHOW, TaKk 1 ¢
onepaTUBHOM TOYKM 3PEHUA, O YEM FOBOPMUIIOCH
B NepBOW cTaTbe gaHHoro 6ionneteHa. lNMNoatomy
BCE CTpaHbl 3aMHTEPECcOBaHbl B COTPYAHMNYECTBE,
cbope n obmeHe gaHHbIMKU, Heo6XoQMMbIMU ANA
MOHWUTOPWHIa U NPOrHO3UPOBAaHUA NMOroAbl U KNn-
maTa. Bce cTpaHbl npu3HaloT 310 M B NpuHUUNe
cornacHbl ¢ 3TUM, OHaKO MeXAyHapoAHbI 0OMeH
OaHHbIMU MO-NpPeXXHeMy He yO0BNeTBopAeT NoTpeb-
HocTen, 0cOB6EHHO BO MHOIMX pa3BUBAalOLLLMXCA
cTpaHax. B gaHHOWM cTaTbe ocBeLaloTCA HEKOTOpPbIe
OCHOBHbIE MPUYNHbI TAKOW CUTYaLMn N MPUBOANTCA
MHEeHMe pa3BMBalOLLMXCA CTPaH KacaTeslbHO HOBOM
EpnHon nonntnkn BMO B oTHOLLIEHUN JaHHbIX U eé
0XUOAeMOM BAIMAHMN Ha pa3BUTME NOTEHLMaNa un
npepocTtaBneHne o6CcnyXmBaHNUA B 3TUX CTPaHax.

Ba>xHocTb o6bMeHa AaHHbIMMU
OJ151 Pa3BMBAIOLLMXCS CTPaH: NpobreMbl
u ceoeBpeMeHHocTb (Jayna KoHate)

lMocTOAHHBIN POCT YNCNa CTUXUNHBIX 6eACTBUNA, CBA-
3aHHbIX C KJIMMAaTOM, BO BCEM MUPE ABHO yKa3blBaeT
Ha HEOOXOAMMOCTb YKPENJIeHUA MeXayHapoaHOro
coTpygHun4ecTBa B 0651aCT cUCTEM M 06CNYy>XXMBaHUA,
KOTOpble MOMOraloT cnacaTb XWU3HU U 3alUULLAaTb
umyuiectso. Hanbonee BaxkHbIMM afieMEHTaMU ABNA-
IOTCA CUCTEMDbI, CO3[aHHble AJ1A Noly4YeHnA 1 obMeHa
JaHHbIMW HabnogeHnn, HeobxoauMbiMuU ANnA rnobanb-
HbIX YMCNIEHHbIX MOAeNen, KOTopble UCMOMb3YIOTCA
ONA Noanep>XKU MOHUTOPUHIa U NPOrHO3UpPOoBaHUA
cuctembl 3emnA. KoHevyHaA OTBETCTBEHHOCTb 3a NPO-
BeAeHune bakTnyecknx HabniogeHNn 1 3a HavanbHoe
3BEHO B KOMMYHWUKALMOHHOW Lenu obmeHa AaHHbIMU
NEeXUT Ha OTAEeNbHbIX FrOCYyAapcTBax — YJieHax u
Tepputopuax — YnenHax BMO. OpgHako, cornacHo

KoneeHuun, BMO HecéT oTBeTCTBEHHOCTb 3a BbIMOJI-
HeHue dyHaaMeHTalbHOW 3a4aun Mo KoopAnHaUUmM 1
COOENCTBMIO NPOEKTUPOBAHNIO, BBEOEHWIO B ENCTBNE
n akcnayaTaumm atnx cuctem. OCHOBHbIM UHCTPY-
MmeHToM BMO pna storo aBnAaioTcA eé nonutuka B
OTHOLLEHUW AaHHbIX (Hanpumep pesoniouma 40 (Kr-Xil))
N e€ TeXHUYecKuin pernameHT.

CerogHsa He Bce HeobxoaMMble AaHHble HabnoaeHUN
3a cuctemon 3eMnA AoCTynHbl g4NnAa cBob6ogHOro n
HeorpaHM4yeHHOro obmeHa BCEMU 3aUHTEPECOBAH-
HbIMW CTOPOHaMM U3-3a Pas3JInyHbIX OFrpaHUYeHU’

MHoromogesnbHbie ycpeaHEHHbIE MPOrHo3bl
rnpu3eMHoO TeMmnepaTtypbl M 0CaAKOB Ha NATUNETHNY
nepunon 2020-2024 roasl. LiBeTomM oTMe4YeHbl aHOMaanu
oTHocuTesnbHo nepuoga 1981-2010 ropgos AnAa
cpefHero 3Ha4yeHnA HECKOJIbKUX MeXAYHapOAHbIX
rMpPOrHo30B, Mo4roToBJIEHHbIX B KA4€CTBE BK/1af4a B
paboTty Bepyuyjero LueHTpa rogqoBoro/4ecATUIETHEro
nporHoaunpoBaHua knumata (BL-FAMNK)
(https://hadleyserver.metoffice.gov.uk/wmolc/).
[TpOrHO3bl UHULNMNPYIOTCA MOCPEACTBOM
Mncnosb3oBaHnA HabNIOAEHU U HAYNHAIOTCA

1 HoA6pA 2019 roga wnnum riocsae aTou Aatel (McToYyHuK:
MeTteoponoruyeckasa cnyxba BenukobputaHum)


https://hadleyserver.metoffice.gov.uk/wmolc/
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B JOCTyNne K AaHHbIM Ha HaUWOHaJIbHOM YpPOBHe.
Mpu NnonbITKe UCNPaBUTb 3Ty CUTYyaLUIO pa3BUBalo-
LMecA cTpaHbl CTaJIKMBAOTCA C TPEMA OCHOBHbIMU
npobnemamu:

® HN3KNIN YPOBEHb MHBECTULMI B ceTb Habnoe-
HWW, YTO MPMBOAUT K HU3KOW NMPOCTPAaHCTBEHHOMN
NAOTHOCTU HabnaEHWN;

® onaceHuMA No NoBoAy TOro, YTO CBOOOAHBLIN U
HeorpaHuU4eHHbIn 06MeH QaHHbIMU NPUBEOET
K NoTepe NOTEHLUMaNbHOro Aoxona, KOTopbli
B MPOTMBHOM cjlydae Mol Obl CTaTb BaXXHbIM
OOMOJIHUTENbHbIM UCTOYHUKOM (hMHAHCUPOBaHUA,
HanpuMep AnAa noanep>XXaHua ceTn HabnaeHun;

® HepoCTaTOYHOCTb PECYPCOB ANA HapalMBaHUA
YeNOBEYECKOro U MaTepuranbHOro noTeHumnana,
HeobxoaMMOoro AndA yny4dweHua npeaocTaBfieHna
KNMMaTn4ecKoro o6cny>xuBaHua ¢ fo6aBneHHON
CTOMMOCTbIO.

3™ NnpobnemMbl BO MHOrOM 0O bACHAIOTCA HU3KUM
YpOBHEM (pMHaHCOBbIX PECYPCOB, BblAENAEMbIX Mpa-
BUTENIbCTBAMU Pa3BUBAIOLLMXCA CTPAH Ha CUCTEMbI
HabnopgeHna n obmeHa gaHHbIMU.

MHorue 13 Hac B pa3BMBalOLWMXCcA CTpaHax BUAAT
npobneck Haaexabl B HoBon EgmnHon nonutuke BMO
B OTHOLUEHWN JaHHbIX, KOTOpaA NpeacTaBnAeT cobon
rnobanbHoe 06A3aTeNnbCTBO MO NOAAEPXKKE U YKpe-
naeHunto cBo60AHOIo N HEOrpPaHNYEeHHOTro obmMeHa
AaHHbiMu. OgHUM 13 NPUMEPOB ABNIAETCA MEXaHU3M,
peanunsyembii Yepe3 OoHp hUHaAHCMPOBaHNA CUCTe-
MaTunyecknx HabnmogeHnn (POCH), koTopbIn cTaHeT
Ba)KHbIM pbl4arom AfiAd Ookas3aHuWA TeXHU4Yeckon un
(rHaHcoBON NOAAEPXKU B peanv3aumm cBO60AHOro
M HEOrpaHM4YeHHOro obMeHa KJlo4YEBbIMMW OAHHbIMU
HabnoaeHnn. Mbl Hageemca, YTO HOBaA NONINTUKA B
OTHOLUEHMW AaHHbIX MO3BOJINT PeannM3oBaTb aHasno-
rMYHble MHULMATMBbI MO HapalLMBaHUIO NoTeHuMana
Mo BCEN Leno4vke co3fgaHnA CTOMMOCTU, BKIOYanA
cbop, 06paboTKy, apXnMBMPOBaAHME N NPOU3BOACTBO

OaHHbIX OJ1A KIMMaTUYeCcKoro 06¢Ny>XXMBaHWA U TEM
caMbIiM MOMOXET YKPENUTb YCTONYMBOCTb BCEX
3KOHOMMWYECKUX CEKTOPOB Pa3BUBAIOLLNXCA CTPaH.

MonHbIN, cBOOOAHDIN M OTKPbITHIN AOCTYMN K AAHHbIM,
Kak aTo onpegeneHo B EanHon nonutuke BMO B
OTHOLUEHMM AaHHbIX, MTOMOXET HaM ONTMMU3NPOBATb
Ka4yecTBO NPOAYKLUM U MAaKCMMU3NPOBATb BbIroAbl
Ana obuiecTBa B pasBuBatoLuxcA ctpaHax. [pobenbl
B HabntopgeHnAx 3a cuctemon 3emna Heob6xoanmMo
3anoNHUTb NYTEM paclMpeHnA B3aMMoadencTBun
mexay HMIC u coobuwectBamun napTHépoB. Takoe
B3anMopfencTeme NpUHeceT 60Jblly0 B3aUMHYIO
nonb3y. Takum ob6pa3om, TeCHOe rocyaapcTBeH-
HO-4YacTHOe NapTHEPCTBO UMeeT O0MbLLIOE 3HAaYEHME,
NMOCKOJIbKY OHO MOXET OTKPbITb HOBbIE BO3MOXHOCTU
B L,ernoyke co3gaHuA CTOUMMOCTU MOHUTOPUHIa u
NporHo3npoBaHua cuctembl 3emns. na cogencreuna
atomy BMO npusbiBaeT cBoux YneHoB NpUHATbL Nnu
CKOPPEKTMPOBaTb HEOOXOAMMOE 3aKOHO4ATENbCTBO
n co3pgaTtb 6usHec-mMmoLenu, NO3BoNAOLLME peanu-
30BaTb rocypapcTBEHHO-4aCTHOE NapTHEPCTBO,
Kak aTo npeaycmoTpeHo JKeHeBckon aeknapaunen
2019 ropa. [Ana sToro noTpebyloTcA LeneHanpas-
JIEHHbIE YCUITNA BCEX 3aUHTEPECOBAHHbIX CTOPOH C
TeM, 4ToObl NPUHATL y4acTue u nogaepxatb EgmHyio
nonutuky BMO B OTHOLWIEHWN JaHHbIX.

Ba>kHocTb 06paTHbIX MOTOKOB AaHHbIX
B Pa3sBUBaIOLLMECS] CTPaHbI
(Arnéc Knp>kasm)

PasBuBaloLmeca cTpaHbl, BKIoYasa HauMeHee pas-
BuTble cTpaHbl (HPC), paszBuBalowimeca cTpaHbi,
He umelowmne Bbixoga k mopto (PCHBM), manbie
OCTpPOBHble pa3BuBatoLwmeca rocygapctea (MOCPT)
N TepputTopun ABNAIOTCA OOHMMM M3 Hanbonee
YA3BUMbIX K NOCNeACTBMAM U3MEHEHUA KMmaTa.
3To cBA3aHO C pa3nnM4YHbiMK hakTopamu, BKoYan
reorpaduio, MecTornosioxeHune (B TPONUYECKUX u
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Cy6TPOMNUYECKNX 30HaX), OrpaHUYeHHbIE pecypcbl
N HU3KUIN afanTauuoHHbIi noTeHuman (Adejuwon
et al., 2000; UN, 2009; WHO, 2018; IOM, 2019).
MHormne ns aTux cTpaH yxe UcnbiTblBalOT Ha cebe
pacTywyo M3MEHYMBOCTb KiMmMmaTa 1 paspyLumn-
TeNbHble NOC/IEACTBUA €ro U3MeHeHUA, 0CO6EeHHO
B pe3yfibTaTe BCE 6osiee 4YacTblX aKCTpeManbHbIX
ABneHnn norogpl. Cutyauma ycyrybnAaetcA orpom-
HbiMU Npobenamun B MHDPACTPYKTYPHOM MOTEHLM-
ane B YyacTu HabnAEHUA U MOHUTOPUHIA NOroAbl,
06paboTKM OaHHbIX, NPOrHO3MPOBAHMA NOroapl 1
pacnpocTpaHeHUA METEOPOSIONMYECKUX OAHHbIX B
pa3BMBaloOLWMXCA CTPaHaXx, YTO OrpaHNUYMBaAET UX
cnocobHocTb ahHeKTMBHO NpeaocTaBnATbL Kayve-
CTBEHHOE METeOopONOrM4eckoe, KNMMaTnyeckoe u
rungponormyeckoe obcnyxusaHue. MHorme Takxe He
MMeIOT AO0CTaTOYHbIX PECYPCOB ANA Noadep>XXaHua
n obecneyeHna pyHKLMOHMPOBAHMA HEOOX0aMMON
nHdbpacTpykTypbl (WMO, 2021: Hydromet Gap Report).

YuuTbiBana aTM 06CTOATENBCTBA, NOpa NPUHATbL Mepbl
Nno yKpenneHuio NoTeHUnana ana npegocraBneHna
METEOopPOJIOrM4YEeCcKOro 1 KNMMaTu4eckoro oocnyxmsa-
HUA B pa3BUBaIOLLMXCA CTPpaHaxX 1 TeM caMbiM MOMOYb
um acpdhekTUBHO aganTUPOBaTbCA K UBMEHEHUIO
KnumaTta. Heo6xoanmo npuHATb CPOYHbIe Mepbl AA
YKPEMNJIeHNA BCEN METEOPOJIONMYECKON LIEMOYKM CO3-
OaHnA CTOMMOCTM B pa3BuBatoLmxca ctpaHax (WMO,
2021: Hydromet Gap Report). B nogaepxky aToro
18-n BceMupHbI METEOPONTOrNYECKMIN KOHIpecc
npuHAn pesontoumto 34 o [nobanbHOM ONOPHOM CETU
HabnogeHun (TOCH), koTopana noTpebyeT oT YneHos
BMO BBecTu B AencTBnE MUHUMAabHOE KONTMYECTBO
Ha3eMHbIX CTaHUMN HabnogeHUN, ANA KOTOPbIX
MeXAyHapoaHbin o6MeH AaHHbIMM HabnaAeHUN
6yneTt ob6A3aTeNibHbIM. TO HEOOXOAUMbIN LWIar gnA
obecneyeHMA Toro, YtTobbl rnobGanbHble CUCTEMbI
YNCNIEHHOTO NporHo3npoBaHua noroabl (YI0M),
KOTOpble nexaT B OCHOBE BCEro MeTeopoJsiornye-
CKOTO M KNMMaTU4Yeckoro obcny>xmBaHusa, nonyyanm
oTBevalowmne TpeboBaHUAM OaHHble HabnoaeHnn
M3 BCEX YacTeln 3eMHOro Lwapa.

B «Ctpaternyeckom nnaHe BMO Ha 2020-2023 roabi»,
npuHAaTom B 2019 rofy, TakKe U3N0XEHO BUaeHue
Mupa, B KOTOpOM Bce YneHbl, 0cO6eHHO Hanbo-
nee yassumble, K 2030 rogy 6yoyT yCTOMYMBBLIMU
K NMOTPACEHUAM, CBA3aHHbIM C NOrofAomn, Kinma-
TOoM 1 Bogon. [lnAa peanusauynm 3TOro BUAEHUA
HEeo6X0ANMO pacLUMPUTb U YBENUYUTb AOCTYN BCEX
3aMHTEPECOBaHHbIX CTOPOH K BbICOKOKAaYeCTBEHHOMN
M YCOBEpPLUEHCTBOBAHHON METEOpPOIOrn4yeckon,
KIMMaTMYECKON M TMAPOJIOrMYECKON NMpoayKuum
n o6cnyxmBaHuo. TO NO3BONUT Nyylle NaaHu-
poBaTb Mepbl MO aganTauuy nog pyKkoBoACTBOM
npasuTenbcTBa N 6GyaeT cnocob6CcTBOBaTbL NPUHA-
TNIO OOOCHOBAHHbIX pPELIEHUN MO MOBbIWEHUIO
YCTOMYUBOCTU U NPOU3BOAUTENBHOCTUN BO BCEX
cekTopax akoHoMuku. Takum obpaszom BMO Takxe
NMOMOXEeT NMPaBUTEJNIbCTBY B AOCTMXEHUU Lenen
lMoBecTkn AHA B ob6nact ycToM4YMBOro pasButuA

Ha nepuopg ao 2030 roaa, Napwxckoro cornaweHna
PamoyHom koHBeHLUun OOH 06 nameHeHUn knumara
n CeHpanckom paMo4HOM NPorpamMmmMbl MO CHUXKEHUIO
pucka 6egcTteuin Ha 2015-2030 roabl (WMO, 2019:
Strategic Plan).

B CtpaTternyeckom nnaHe BMO Ha 2020-2023 roapl
onpegesieHbl NATb AONITOCPOYHbIX LiefIel 1 3a4aun no
YCTPaHEHUIO KOHKPETHbIX Npo6enos B NoTeHuMane
Nno BCEN METEOPOJSIOrMYECcKON LLeNnoYKe co3aaHmn
CTOUMOCTU:

i) ykpenneHue cuctem MeTeopOsIOrn4ecknx Habnio-
OEHUM N MOodeNnpoBaHUA NyTEM UCNONb3OBa-
HMA KOMMJIEKCHOrO Noaxona K MOHUTOPUHTY U
NPOrHO3MpPOBaHUIO CUCTEMbI 3eMns;

ii) onTMMMn3aumA AOCTYNHOCTY AaHHbIX, yrpaB/ieHns
OaHHbIMU U uX 06paboTkn NYTEM MHTErpaumnmn
OaHHbIX 0 cucteme 3eMiA U3 pas3nmyHbix obna-
CTew AnA yny4leHuna NporHo3os ([onrocpoyHan
uenb 2);

iii) 6bicTpas Nnepefaya HOBbIX Hay4YHbIX 3HaHWI AnA
onepaTUBHOIro UCMOJIb30BaHUA, YTO NO3BONNUT
YCOBEpPLUEHCTBOBATb METEOPOIOrn4eckoe, Knn-
MaTuyeckoe, rmaponornyeckoe N ceBA3aHHoe ¢
HUMK obcnyXXmnBaHue B 06N1acTu OKpy>KatloLLen
cpenbl;

iv) peweHne OCHOBHbIX Npobnem, cBA3aHHbIX
C NpepocTaBieHUEM 06CAYyXMBAHUA, MYTEM
NOBbILEHWA [OCTYMNHOCTU, CBOEBPEMEHHOCTH,
HagEXHOCTU U MPUMEHUMOCTU METEOPOJSIOTU-
yeckorn nHdbopmaumu.

LocTnxeHune aTux Lenen NOBbICUT Ka4ecTBO 0OCny-
XXUBAHUA M MOMOXeET obecneynTb JOCTYMHOCTb
BaXHeMNLLEen MeTEOPONOrMYECKON, KIMMaTUYECKOMN
n rmgponornyeckon nHbopmaumm n obcnyxxmBaHuaA
OJ1A BCeX 3aMHTEPECOBaHHbIX CTOPOH, BKITIOYaA NpaBu-
TenbCTBa, AesioBon cekTop U rpaxxaaH (WMO, 2019).

OcobeHHO BaXKHbIM 3TanoM CTaHET yKpenjeHune
MeXayHapoAHOro obmMeHa faHHbIMU B NOAOEPXKKY
co3naHua npogykTos YII ¢ BbicOkMM pa3peLLeHnem.
3T0 co3pacT ABYCTOPOHHMIA MNOTOK AaHHbIX MeXAay
OCHOBHbIMU rpynnamm 3anHTEPECOBaHHbIX CTOPOH: C
OIHOW CTOPOHbI, HALMOHaNbHbIE METEOPOJIOrNYecKme
n rmpgponorudeckue cnyxo6sl (HMIFC) n gpyrue nocras-
WKy (BkNoYaA KOCMMYECKNe areHTCTBa) AaHHbIX
HabnogeHnn, koTopble 6yayT NpefocTaBnATb AnA
obmeHa 6a30Bble AaHHble HabMAEHNN U KOTOPbIM
cnepyeT Taioke NPefocTaBnATb AnA 0OMeHa peKOMEH-
Jyemble JaHHble, C ApYyron CTOPOHbI, rnobanbHble
ueHTpbl YMM, koTopble 6ygyT ucnonb3oBaTb MNpe-
[OCTaBNEHHbIe AaHHble HaboAEeHNIN ONA PpacyETOB
Cc nomolubto rnobanbHbIX Moaenen, YTo No3BONUT
co34aTb KOMIMJIEKTbI flaHHbIX aHanu3a u NPorHo3u-
pPOBaHWA C BbICOKUM pa3peLleHnemM anada MeTeoposo-
rMYecKoro 1 KnmMmaTu4eckoro o6cny>XxXnBaHus.

C TOYKM 3peHunA pa3BMBaIOLLMXCA CTPaH, Mbl MPUBET-
CcTBYeM TOT (pakT, 4To HoBasa Egunnaa nonntuka BMO
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B OTHOLLUEHMW AaHHbIX NPU3bIBAaeT K TOMY, YTOObI
NpoAayKuma ¢ ucnosb3oBaHnem gaHHbix YIIM ¢ Bbico-
KM pa3speLleHnem npepocTaBnAnacb anA ooLuero
nofib3oBaHuA 1 6bina goctynHa sBcem YneHam BMO
Ha 6ecnnaTHOM U HeorpaHUYeHHOM OCHOoBe. ITO
OyaeT nofesHo AnA yNyudlweHNA NPOrHO30B 1 ApYrMx
BUAOB METEOPOSIOrMYECKOTO U KNNMaTUYECKOTO
obcnyxuBaHuA, NpeaocTaBNAeMOro 3aMHTepeco-
BaHHbIM cTOpPOHaM. [Mpoaykumna c Ncnosib30BaHUEM
CNYTHUKOBbIX AaHHbIX, NpegocTaBnAeMas KocMuye-
CKMMW areHTcTBammn, OyaeT nosesHa He TONIbKO AnA
yceoeHuna B mogenax Yl n B uccnegoBatenbcknx
uenfax, HO Takxe 1 gnda nogaepxxkn sepudunkaumnmn
MPOrHO30B HAa HaUWOHaNbHOM, PerMoHaNbHOM "
rno6anbHOM YPOBHAX.

Ewwé ogHM BOnNpocom, KOTopbii Heobxogumo 6yneT
paccMoTPETb NpM ONTUMN3ALMN LIENOYKM CO34aHunA
CTOMMOCTU, ABAAETCA pPacLlIMPeHEe BO3MOXXHOCTEN
pa3BMBalloOLMNXCA CTPaH ANA HENPEepPbIBHOrO MOHU-
TOPUHra Nx ckBO3HOMW CUCTEMbI MOLAFOTOBKU MpoO-
FHO30B. DTOr0 MOXHO AOCTUYb NYTEM pa3paboTku
M noaaep>XKu onepaTuUBHbIX CUCTEM Bepudunkaumm,
COCpPenoTOYEHHbIX HA KOHTPOJIe Ka4ecTBa AaHHbIX
n Bepudmnkaummn BbiIXogHblX AaHHbIX mogenen YIM,
MoNy4YeHHbIX HA OCHOBE KOMMNEKTOB AaHHbIX, Npe-
[OCTaBNIeHHbIX B pamMKkax obmeHa.

B nocnegHue rogbl NPOrHo3bl U NpeaynpeXxaeHua ¢
YYETOM BO3AENCTBUIN CTaN HOPMOW ANA NoALEepPXKN
NPWHATUA peLLeHn nonb3oBaTtenamn. OgHako HeKoTo-
pble 3N1EMEHTbI B MPeoCcTaBNEHMM MPOrHO30B C YH4ETOM
BO34ENCTBUMN NO-NpPEeXHEMY OCTaloTCcA CyObekTmB-
HbiMW. Bonee rny6okoe NoOHMMaHne 1 MogennMpoBaHme
0nacHoro ABJIEHUNA U ero NocneacTBun Heob6xoanMmMo
OnA Toro, YToObl 3aBEpPLUNTb «MOCNEAHIO MUIO»
B MOJIHOM METEOPOJSIOrMYECKON LiernoYvke co3gaHmna
CTOMMOCTWU, OTCIOAA U BaXXKHOCTb 06paTHbIX NOTOKOB
DaHHbIX B pa3BMBaloLMeca CTPaHbl.

OxBaT AaHHbIMM TegguTopvm MOCPT,
u B yacTHocTn ux MI3 (ApoHa Hrapm)

OxBaT gaHHbIMK HabNOOEHNN BO MHOMMX ManbixX
OCTPOBHbIX pa3BuBatoLumxca rocygapcteax (MOCPT),
0cob6eHHO B TUXOOKEaHCKOM PErMoHe, COBepLUEHHO
HeOoCTaTO4YHbIN U HEYKNIOHHO yxyawaeTtca. [laHHble
MOHUTOpPWUHra, cobpaHHble BMO, cBuaetenbcTBytoT
O TOM, 4YTO CMTyaL 1A B HEKOTOPbIX paioHax MOXeT
BCKOpPE AOCTMYb CTaguu, Korga Konm4ecTso Habio-
OeHn 6onblue He CMOXKET NoAnepPXMBaTh peasnbHoe
MeTeoponoruyeckoe obcny>XXxnsaHue.

TuxookeaHckne MOCPIT umeloT o4yeHb 6onblune
NCKNIOYNTENDbHbIE 3KOHOMUYeckue 30Hbl (M33),
KOTOpble B HEKOTOPbIX CillydaaX OXBaTblBalOT MUJI-
JINOHbI KBagpaTHbIX KNTOMETPOB, TO €CTb, 3TO
TeppuTopumn, no kotopbiM MOCPI" HecyT, noMmumo
npo4yero, oTBETCTBEHHOCTb 3a NpeaocTaB/ieHne
haHHbIX HabnmopeHun. 3t MOCPIT ctankusatoTca
C OrPOMHbIMU TPyOHOCTAMU Npu cbope AaHHbIX
B cBoux M3 v nopaepxxaHUu HagEXHbIX CUCTEM
cBA3U, HEOOX0OMMbIX ANA nepenayn gaHHbIX.

OTcyTcTBME OaHHbIX HabAlOOEeHUA B 3TUX pano-
HaX BbI3blBaeT CEPbE3HYI0 03a60YEHHOCTb — U
He Tonbko B camux MOCPI, rope oHoO oka3sbiBaeT
3HauYUTENIbHOE HEeraTMBHOE BIMAHNE Ha KavyeCcTBO
BbIXOAHbIX AAaHHbIX MOAENen, UCNonb3yembix A
aHajM3a KiimmaTta U NPorHo3MpoBaHMA Norogbl.
3710 Takxe ABNAeTCA NpeaMeToM 03abo4YeHHOCTH
BCEro MMPOBOro coobLiecTBa, NOCKOJIbKY NOBCe-
MECTHO BNMAET Ha Ka4eCTBO AaHHbIX MOHUTOPUWHra
M NMPOrHO3npoBaHuA.

Ona MOCPT copepxaHne HMI'C gaxe ¢ goctatoyHo
6a30BbIM YPOBHEM BO3MOXXHOCTEN AJ1A NpefocTaBie-
HMA 06cNy>XXKMBaHUA ABNAETCA CEPbE3HbIM 3KOHOMMU-
yecknm 6pemeHeM. PakTUHECKN B HEKOTOPbIX O4YEHb
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MaNleHbKUX 1 cnabblXx OCTPOBHbIX FrocyfapcTBax
nopnaepxmneatb HMIC Tonbko 3a CHET MECTHbIX
pecypcoB HEBO3MOXHO. ITa cuTyauua ycyrybnaerca
Tem, 4yto mHorne MOCPI noaBepXeHbl Lenomy
pagy 6encTeMin, cBA3AHHbLIX C NPUPOAHLIMU ABJE-
HUAMM, TAKUMU KaK LlyHaMu, TPOMUYECKNE LIUKIIOHDI,
HaBogHeHuA u ap. B nocnenHem goknage (P11, O16)
MexnpaBuTenbCTBEHHOW rPynMnbl 3KCNEepPTOB Mo
nameHeHuto knumata (MIMIUK) ykasbiBaeTca, 4To
3TW yrpo3bl He yMeHbLuaTcA B 6ypyLiem.

Tpwu nHnumaTuesl, npeanpuHAaTole BMO, npegna-
ratoT BO3MOXHOCTb BOCMOJIHUTb 3TU HEAOCTATKMU
ana MOCPI n Tem cambiM pelinTb HEKOTOpble U3
OCHOBHbIX BOMPOCOB, NOAHATbLIX B Nporpamme «[yTb
Camoan» (http://www.un.org/ga/search/view_doc.
asp?symbol=A/RES/69/15&Lang=E). MNepBbIn BONpoc
cBA3aH ¢ nobanbHOM ONOpHON ceTblo Habnoae-
Hun (FTOCH), koTopaAa NOMOXET yNnyylWwunUTb Kaye-
CTBO [aHHbIX MOHUTOPMWHIa U NPOrHO3MpoBaHUA
B MOCPT n nx 133. Btopown Bonpoc — ato ®oHA
¢unHaHcMpoBaHuMA cucTeMaTuyecknx HabnogeHun
(ODCH), koTopbIn 6ypeT okasbiBaTb HEOOXOAUMYIO
nopnep>xxky MOCPTI, 4To6bl OHM MOrIN peanu3oBaTb
cson Bknag B FOCH n ynpaenate nm. Tpetuin Bonpoc
oTHOocuUTCA K HoBo EqnHon nonutuke BMO B oTHO-
LWEHUM OaHHbIX, KOTOpaA NO3BOAUT Bcem YneHam
B MOJIHOM Mepe BOCMONb30BaTbCA YKa3aHHbIMU
BO3MOXHOCTAMMU.

EaovHasn nonutka BMO B oTHOLLEHMH
OAHHDbIX KaK MHCTPYMEHT obMeHa
OaHHbIMK AN151 pa3BuBatoLmxcs YneHoB
(Apnun Jlamnr)

EnvHaa nonntuka BMO B oTHOLLEHUU OaHHbIX 0b6e-
LWaeT NPUHECTN OFPOMHYIO NMOJIb3y pa3BMBatloLLMMCA
Ynenam. PasBuBatowmeca cTpaHbl yxe cenyac bec-
naaTHO nosy4aloT ropas3go 60blle AaHHbIX, YEM

NnpegocTaBnAlT, — AaHHbIX, COOP KOTOPbIX OHWU He
cmornu 6bl obecnevntb camu. Ha camom gene sTo
kacaeTtca Bcex YneHos BMO, paxke cambix 6oraTbix,
NOCKOJIbKY HM OANH YNeH He MOXKET CaMOCTOATESIbHO
cobpaTb Bce AaHHble, HeoO6XxoaNMble ANIA MOHUTOPUHIa
M NporHo3npoBaHuAa. Bece BbIMIpbIBalOT, KOrga AaHHble
HaxopgAaTcA B o6LLeM LOCTyre 1 TeM caMbiM CTAHOBATCA
OOCTYMHbIMW AN YMHbIX U CKITOHHbIX K HOBAaTOPCTBY
JII04en N opraH1sauum No BCEMY MUPY, KOTOpble
MOTIyT 3KCNEPMMEHTUPOBATbL C HAMU U pa3pabaTbiBaTb
yAny4LleHHble crocobbl X UCMonb3oBaHWA. Hanpumep,
cBOOOOHO [OCTYMHblE AaHHble rNobanbHOro peaHa-
JIN3a 1 BbIXOAHble JaHHble rnobanbHbIX KnumMaTun4e-
CKUX Mogenen aanvm BO3MOXHOCTb pa3BuBaloLLMMCA
CTpaHaM € 9HOEMMNYECKUMM TPAHCMUCCUBHbIMU 3a060-
JIeBaHMAMM COOTHECTU onpeaenEHHbIE YCIOBUA OKPY-
>aloLLen cpefbl C PUCKOM BO3HUKHOBEHUA 3NNOEMNN,
4YTO NO3BOJINIIO NMPUHMMaTb 6onee 060CHOBaHHbIE
peweHnAa B obnactn obLecTBEHHOro 34paBooxpa-
HeHuA. O630p COOTBETCTBYIOLLNX NCCieaoBaH gnA
Adpukn moxHo HanTu B paboTax (Githeko et al., 2014;
Thomson et al., 2018). 3Ta npobnema HanNpAMylo He
KacaeTcA pa3BUTbIX CTPaH, KOTopble NpeaoCcTaBnAlOT
OaHHble rnobanbHOro peaHanamsa v MOgenMpoBaHusa, 1
NMO3TOMY OHU BpAL N cTanu 6bl M3y4aTb U pa3BNBaTb
3Ty KOHKPETHY0 061acTb MPUMEHEHUA CBOUX AaHHbIX.

Kapunbcknin 6accenH, ABNAOLWMNCA OAHUM U3 Hanbo-
Jlee NoABEPXXEHHbIX ONAacHbIM ABIEHUAM PErMOHOB
MWUpPa, Y>XXEe UCMbITbIBAET MOBbILLIEHUE MPU3EMHbIX
TemnepaTyp v YA3BMM OJ1A HEraTUBHbIX NOCNEeACTBUN
n3MeHeHnA knumata. dbhdekTUBHOE CHUXEHME
pucka 6egcTBMM M aganTauua K KnumaTy TpebyioT
MHTerpaumm AaHHbIX U3 pasHbIX CTPaH N pasnnyHbIX
CekTopoB, 4YTo obycnoenuBaeT HeOOGXOAUMOCTb
NONMNTMKM B OTHOLUIEHUN AaHHbIX, obecne4ynBato-
wen apdekTUBHbIN 0OMEH JaHHbIMU. 3TU cO06-
pa>keHuA Mocny>XXuiav UMNynbcoM AJiA NPpoBeaeHUA
ceccuun nop HaseBaHumem «Hanuume paHHbIX OnA
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addekTMBHOro popmMmMpoBaHMA NOAUTUKNA U NpU-
HATUA peweHnn» Ha 11-m coBewaHnm Kapmnbckoro
coobuectea (KAPUKOM), accoummpoBaHHbIX y4pex-
aeHun n cuctembl OOH, cocTtoaBwemcA 20-21 utona
2021 ropa. Ha cosewaHnmn Kapnbckaa meteoposoru-
yeckana opraHusauma (KMO), cneuynanuamnpoBaHHoe
yupexaeHne KAPUKOM, otmetnna pons BMO B
KoopAuHauMm obmMeHa AaHHbIMU Ha rio6anbHOM
YPOBHE 1 NMofyvyepkHyna oOGLWEeCTBEHHYIO NOJb3y
nonutnkn BMO, npoaeMOoHCTPUPOBaHHYIO Ha Npo-
TAXEHUN MHOruMx gecAtunetun. flocygapcteam —
uneHam KAPUKOM — HanomHunu o npenmyLiecTsax
nonutnku obmeHa gaHHbimu BMO, koTopana nogaep-
XnBaeT MHorue cektopbl. Ocoboe 3HavYeHne MMeeT
06MeH JaHHbIMU B PEXMME peasibHOro BpeMeHU anA
obecneyeHna 6e3o0nacHOCTY NepeBO30K BO3AYLLUHbIM
N MOPCKUM TPaHCMOPTOM, YTO MMEET KPUTUYECKM
BaXKHOe 3Ha4yeHue ANnA Typuama, ABnAloLerocs
OCHOBHOW 3KOHOMMYECKOW ABUXXYLLEN CUNON MHOTUX
MaJiblX OCTPOBHbIX Pa3BMBAIOLNXCA FrOCYyAapcTs
(MOCPT) B Kapu6ckom 1 TuxookeaHCKOM pervoHax.

Bbino nokasaHo, YTO AaHHble U3 pa3BuBalOLWMXCA
CTpaH TPOMUYECKOW 30Hbl UMEIOT KPUTUYECKU BaX-
Hoe 3HadyeHue anAa obecnevyeHnA apHeKTUBHO-
cTu rnobanbHbIX Moaenen nNorofbl U NOBbILLEHUA
YCMEeLWHOCTU NMPOrHo30B B CPEOHUX WINpOTax, rae
pacnonoXxeHo 60NbLWMHCTBO ro6anbHbIX LEHTPOB
Y. Hanpumep, nonoxunTtenoHoe BnuAHne 6onb-
Lero KosM4yecTsa pagmo3oH[0BbIX HabnoaeHun
Hag 3anagHon Adpukon pacnpocTpaHuIocb Ha
CEeBEPO-BOCTOK M OKa3aJio MoJIOXUTENbHOE BNUA-
HMe Ha TOYHOCTb NpOorHo3a noroAbl Hag EBponon
(Faccini et al., 2009; Agusti-Panareda et al., 2010).
Kpome Toro, HabniogeHua c nomoLlbto copacbiBae-
MOro 30HAa B TPONNYECKOW 30HEe BOCTOYHOM YacTu
Tuxoro okeaHa ¢ HeJOCTAaTOYHbIM KOJIMYECTBOM
HabnOeEHN MO3BOJIMAN YNYYWNTb rnobanbHble
nporHo3bl (Solomon and Compo, 2016). lNMoatomy
CYLLECTBYIOT CTUMYJIbl AjiA Toro, 4tobbl MOCPT npe-
[OCTaBNANM faHHble HabNOAEHWIN 1 B CBOIO o4epeb
noJslyyanu BbIXOAHble AaHHble rnobanbHbiX Mogenemn
ON1A MOMOLWM B NPUHATUM pPELUEHUN N pPa3BUTUN
ob6uwectBa. EgnHasa nonutnka BMO B oTHOLWEHUN
JaHHbIX ABNAeTCA cpencTBom, obecneymBatowmMm
0OMEH 3TUMU KPUTUYECKM Ba>KHbIMU AAHHbIMW.

UccnepoBaTtenu B pa3BmBatoLMXcA CTpaHax TakKe
nosny4yatoT noJib3y oT cBoO60AHOro o6MeHa fAaHHbIMMK
B pamkax EanHon nonutmnkn BMO B oTHOWweEHUM
OaHHbIX. Hanpumep, nccnegoBaHuA U3MEHYMBOCTU U
N3MeHeHWA KNMMaTa OCHOBaHbl Ha flaHHbIX, KOTopble
YneHbl BMO cB0o60AHO NpeaocTaBAAOT UCCNeno-
BaTtenAM. pynna knuMaTuyecknx uccnepoBaHum
YHusepcuteta Bect-UHgnn B MoHe, Hanpumep,
BO3rnaBwuia uccrieqoBaHuA, NokasasLUmMe, YTO NOoBbI-
LeHune cpenHen rnobanbHom TemnepaTypbl Ha 1,5 °C
ABNAETCA NepesloMHbIM MOMEHTOM B MNjlaHe BO34eN-
cTeuA knumaTta Ha Kapubekun 6accenH (Taylor et al.,
2018). 3Tn pesynbTaTbl NOMornu cpopmmpoBaTb
NOHMMaHWe YA3BMMOCTU K UBMEHEHMIO KNMMaTa Ha

HaUWOHaNbHOM, PEFMOHaNbHOM U MEXAYHAPOLHOM
YPOBHAX 1 onpeagenmnu nonntmnky KoHdepeHunmn
CtopoH Pamo4Hon koHBeHUun OOH 06 nameHeHmnn
knumaTta (PKMK OOH) n MexayHapogHoi rpynnbl
3KCcnepToB No nameHeHuto knumata (MIFIUK), cno-
CcoBCTBYA YKpenaeHnio nNo3nuunini passBmnBaloLmxca
CTpaH.

LleHHOCTb JaHHbIX 3aKJ1l04aeTCA B UX UCMOJIb30BaHUN
anAa npuHATnA 6onee ahHeKTUBHbIX peLleHUI, YTo
CTaHOBUTCA BO3MOXHbIM, KOrga AaHHble AOCTYIHbI
B hbopMe, COOTBETCTBYIOLEN NHOANBUAYAJIbHbIM
CpoKaM MpUHATMA peleHnn. na 6onbwnHCTBA
MOCPT Kapubckoro 6acceitHa NAOTHOCTb UX CETEN
HabnogeHusa 3a NOBEPXHOCTbIO CYLUN COOTBET-
ctByeT TpeboBaHmam NOCH, n oHN B OCHOBHOM
Hy>KAaaloTcA B noanepxke ona obecnevyeHns nepe-
[a4un gaHHbIX B rnobanbHble LueHTpbl. Ana MOCPI
Kapunbckoro 6acceiHa Ype3BblHalHO BaXXHO UMETb
60nbLLe MOPCKUX HabNOAEHUIA, NPOAYKLNN N BUL,OB
o6cny>XuBaHuA, 1 0CoBEHHO OCYLLLECTBNATL Bonee
3 EeKTUBHDBIN MOHUTOPUHT TPOMUYECKNX LIUKITIOHOB,
noanepXmneaTtb «ronybyto SKOHOMUKY» N BHOCUTb
Bknapg B [lecATuneTne Hayk o6 okeaHe B MHTepecax
yctonumeoro passutua OOH. EcTb Hagexaa, 4To
Takue nHnumatusbl, kak ®OCH, 6yayT cnocobcTBO-
BaTb Pa3BEPTbIBAHMIO U YCTOWYMBOCTM MOPCKUX
HabnopeHnn gna Kapnbeknx MOCPT.

PesioMe

[nAa pelieHnAa MHOro4YncneHHbIx Nnpobnem pa3BuBa-
towmnxca YneHos BMO u copelicTBmA peannsauum
Crtpaterunyeckoro nnaHa BMO yny4duweHne mexay-
HapoAHOro o6MeHa faHHbIMU O cucTeMe 3eMiisA, Kak
ykasaHo B EguHon nonutuke BMO B oTHOLWEHUN
naHHbIX (pesonouma 1 (Kr-BHeou.(2021)), asnaeTca
KpanHe HeobxoaMMbIM MepBbiM Warom. Peanunsaumsa
3TOM NONNTUKN 06nerymT gocTyn K npoaykuunm Y
C BbICOKMM paspelleHrneM U APYrMM BbIXO4HbIM
DaHHbIM mopgenen, yto nomoxetT HMIC pa3BuBato-
LLIMXCA CTPaH NpefoCcTaBNATb BbICOKOKAYECTBEHHOE
n 6onee aphekTUBHOE 06CNyXMBaHNE. ITo obCny-
XuBaHue 6ygeT cnocobcTBOBaTHL NPUHATUIO 6Gonee
9(pPeKTUBHbIX pelieHnin Ha 6naro HbIHELWHEro u
OynyLwmx nokKoneHnNn.

Cnucok nutepaTypbl AOCTYMEH
B OHJTANHOBOM peXume


https://public.wmo.int/en/resources/bulletin/no-member-left-behind-part-1-developing-country-perspective-data-exchange
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Hu oauH YneH He ocTtancs 6e3
BHMMaHUA — Hactb 2: MHeHus
NAPTHEPOB MO Pa3BUTUIO
OTHOCUTE/IbHO NPEOA0NEHMUS
Npo6neM, KacatoLLIUXCSl YCTOMUMBOCTH
ceten HabnrooeHUM M obMeHa
OAHHbIMU — YCBOEHHbIE YPOKM

JNlopena Cantamapus u Jlapc Nutep Punwonraapa, Cekpetapuat BMO; [I>koH XapauHr,
pykoBoauTenb CekpetapuaTta MHUMUpMaTHBbl «KnumaTuueckme pucku u cuctema 3abnaroBpemMeHHbIX
npeaynpexaenuiy (KPC3M); Beng>xamuH JTappokeTT, perMoHanbHbIM TEXHUYECKMIM COBETHMUK
rpynnbl MIPOOH no Bonpocam npupoabl, KNuMaTta U SHEPreTUKH; Moxem 3oatenud, pykosoamTtesnb
rpynnbl KIMMaTUUYECKOro 06CNy>KMBaHUs M HapawmBaHus noteHumana HayuHoro otaena Mporpammebl

OOH no okpyxatowen cpene (FOHEM)

3a nocnepHwe gBa AECATUIETUA areHTCTBa Mo
pa3BUTUID' NHBECTUPOBANN COTHU MUINIMOHOB
nonnapos CLUA B npoekTbl, HanpaBfeHHble Ha
ynyyLleHne ceTern MeTeoposiIorMyecknx HabnogeHun
B pas3BuBalowmxcA cTpaHax. Mx uenbio 6bi10 n
OCTaéTCA OKa3aHue NoMOoLLM TeM pa3BMBalOLLIMMCA
cTpaHaMm, KOTOpble HE MOTYT BbIMONHUTbL 06A3a-
TenbcTBa no obecnevyeHmio GYHKLMOHUPOBAHUA U
noaaep>aHnA CBONX HaUMOHaNbHbIX ceTen Habnio-
OeHnn n obMeHa faHHbIMMW Ha PErynAPHON OCHOBE.
MeTeoponoruyeckoe, rugponornyeckoe n Knmma-
Tuyeckoe o6cny>KnBaHme 3aBUCUT OT YCTONYMBOM,
CKOOPAVHUPOBAHHOW BCEMUPHON cucTeMbl cbopa
OaHHbIX HabnoaeHN B pexxMme peanbHOro BpeMeHu
n o6meHa nmu, n sce YneHol BMO o06A3aHbl BHOCUTB
CBOW BKNag B 3TOT o6MeH. HeBblnonHeHne aTux
ob6Aa3aTenbcTB Kakum-nn6o YneHom OpraHusauymm
oTpuLaTeNbHO cKa3bIBaAETCA Ha Ka4yecTBe NPOAyKLNK
MOHWUTOPUWHIa U NPOrHO3UpPOBaHMNA MOroAbl U KNu-
MaTa Kak Ha MECTHOM, TakK 1 Ha rnobanbHOM ypOBHe.

CoxpaHsatolasaca HexBaTka NoTeHUnana npmsena K
pOCTY Yncna npoekToB MO PasBUTUIO, HaNpPaBIEHHbIX
Ha yKpenneHue ceTen MeTeoposornyeckmx Habnio-
aeHun. OgHako pe3ysibTaTbl YacTO OKa3blBalOTCA
HeonTUManbHbiMU. B paHHON cTaTbe ocBeLllaloTCcA
HEKOTOpPbIE N3 OCHOBHbIX MPUYMH, MO KOTOPbIM CETU
HabnogeHUn, noanep>XXMBaemMble areHTCTBaMmu rno

pa3BUTUIO, HaCTO HE MOTYT MONYYUTb MOCTOAHHYIO
noAAepXKy B pasBMBalOLWMXCA CTpaHax, u npen-
JlaraeTcA HECKOJIbKO MPUMEPOB NMyTEN yNy4lleHunA
NoAneP>XKN.

HepocTtaTok HazeMHbIX HabnogeHMM —
noctosiHHas mobanbHas npobnema

HecmMoTpA Ha TO, YTO B TEYEHME HECKOJIbKMX OECATU-
JIETUI OCYLLLECTBAANNCD 3HAYUTESNIbHbIE MHBECTULMN
B YKpenjieHne MeTeoposiorM4eckoro cektopa B
pa3BMBalOLMXCA CTPpaHaxX, MHOrMe panoHbl 3eMHOIo
wapa no-npexHemy ganeku oT Lefn, COCTOALLEN B
obecneyeHnn HeENPePbIBHOIO, HAAEXHOr0 MeXAyHa-
ponHoro o6meHa gaHHbIMU Ha3eMHbIX Hab o AeHUN
B peXUMe peanbHoOro BpemeHun. Ha pucyHke 1 noka-
3aH MeXayHapoaHbIi 0OMeH AaHHbIMU HabnoaeHUN
in situ 3a NPN3eMHbIM OaBNEHNEM — KJTIOYEBOW BXOA-
HOW NepemMeHHON anA YNCNEHHOIro MoOAENMPOBaHUA
cuctemMbl 3eMSiA — MO COCTOAHMUIO Ha 9 ceHTAGPA
2021 roga. Cutyauusa Taxeénan, ocobeHHO B paioHaXx,
rae ctaHuuu HabnogeHna nokasaHbl YEPHbIM LIBETOM
(0o6bMeH gaHHbIMM HabNOOEHWIA He NPOU3BOAUTCA),
KpacHbIM LIBETOM (3Mun3oanyecknin oGMeH gaHHbIMU
HabnoaeHU) nnm BoobLLE CAULLKOM Masno CTaHLMUN.
Mano Toro, 4To B 3TMX panoHax 6ygeT npakTuyeckm
HEBO3MOXHO MPenoCcTaBAATb BbICOKOKAYECTBEHHYIO

1 [JaHHaA cTaTbA B 3HAa4YUTENIbHOMW CTEMEHU ONMPAaeTCA Ha NPOXOAALLMIN 3KCNEPTHYIO OLEHKY OTHET «CTpaTernyeckana KOHUeNUMA:
MnaHupoBaHue fecTBMi ANA YCTONYMBOro pa3BUTUA CETE METeOoPOJIOrMYEecKNX U rTMAPOJIOrMYecknx HabntogeHni B passmsa-
lowmxcA cTpaHax». ABTopsl: LlupkyHoB, 'panimc, Pogxxepc, Bapnu, LLlymanH, Jan ¢c yyactvem NFMO, 2021 r., noaroToBieHHbIN

B pamMkKaxX MHULMATUBHOIO NpoekTa BCGMI/IpHOFO 6aHka.
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PucyHok 1. [laHHble HabnogeHni 3a Npu3eMHbIM AaBJeHNEM, MoJyYeHHble rnobanbHbiMuy yeHTpamu YI1r
9 ceHTAGPA 2021 roga (Ucto4Huk: Cuctema MOHUTOPUHIa kaqdecTBa gaHHbix UFTCHB)

NPOrHOCTUYECKYIO NPOAYKLUIO, Taikoke ByaeT TpyaHO
OLEHUTb, HACKOJIbKO XOPOLLUM MPOrHO3bl, MOCKONbKY
HeT HabnaeHUN, NO KOTOPbIM UX MOXHO BepuduLuu-
poBaTb. CnyTHMKOBbIE HabIOAEHUA MOTYT MOMOYb
obecneynTb peannucTuyHoe MogeNibHoe Npeacrasre-
HVe KpynHomacwTabHom aTMochepHON AUHAMNKK
B BEPXHUX cnoAx atmocdepbl, HO He MOryT ObITb
MCcnonb30BaHbl AnA Bepudunkaumm nporHo3os npu-
3eMHowm noropbl. bes o6MeHa faHHbIMU NPU3EMHbIX
HabnogeHW ocTanbHaA 4YacTb METEOPONOrMYECKON
LLenoYyKun cosaaHna ctonmocTu (cMm. ctatbio 1, puc. 1)
He MMeeT JOCTaTOYHbIX OCHOBAHMUN.

B Teuenne pecAatunetun coobuiectso BMO 6bino
06ecnoKoeHO HeloCcTaTKOM HabnogeHn B pa3Bu-
BaloOLLUXCA CcTpaHax, n 6bly10 NPeanpPUHATO MHOTO
NonbITOK pelwnTb 3Ty npobnemy. OgHako, HecMoTpA
Ha ycunua, npoben B faHHbIX BO MHOIMX MecTax
pacTéTt. Hanpumep, Konnu4ecTBo pagmo30HA0BbIX
HabnogeHnn Hag Adpukon, NnpegocTaBnAEMbIX
onAa rnobanbHbIX MOAENEN, COKPATUIOCh MPUMEPHO
Ha 50% B nepuop ¢ 2015 no Ha4vano 2020 ropga.
MoyemMy 3Ha4YUTENbHbIE MUHBECTULMM B CUCTEMbI
HabniogeHN He NpuBenn K yBennyeHutio obmeHa
JaHHbIMW HabNOOEHNN?

OTcyTcTBMe mMobanbHOro noaxoana

B 3HauuTenbHoOW cTeneHm HeJOCTaToOK pesysbTa-
TOB MOXHO OOBbACHUTb OTCYTCTBUEM r/100a/1IbHOIMO
nogxoga. lNpoekTbl N0 pa3BUTUIO, KaK NMpaBuno,
OPMEHTUPOBAaHbI Ha OOHY CTpPaHy, N MO3TOMY BCAKNI

pas, Korga B Takne NpoeKTbl BKIIOYaeTCA KOMMNOHEHT
cucTeMbl HabnaeHUN, OHW ByolyT OPMEHTUPOBAHDI
Ha HauMOHanbHYyO MH(PACTPYKTYpy AnA Habnoae-
Hun. OgHako nencTeuA, HeobxoauMble ANA Co3aaHunA
dbyHKUMOHMpYyOWero obmMmeHa gaHHbIMU, peaKko
HOCAT YNCTO HaUMOHanbHbIN XxapakTep. HaoboporT,
OHUV NpeanonaralT COTPYAHUYECTBO C CUCTEMAMMU
W opraHusaumAmMmu, paboTtaoWwmmMn 3a npegenamm
CTpaHbl, HaNpPUMep ¢ permoHanbHbIMU y3naMu Tene-
cBA3W, rnobanbHbIMU LeHTPamMm HHOPMaLMOHHOMN
cUCTEMbl U pernoHanbHbiMu LeHTpamu UICHB, a
MHOrga v UHBECTMLMU B 3TN CUCTEMbI M OpraHM3aumin.
[MosTomy NpoekTbl B OQHOW CTPaHe B LIeJIOM HE MOTyT
pewaTb BONpPocbl 06MeHa JaHHbIMM.

lNMockonbky gaHHble HabnoaeHU, 06MeH KOTOPbIMU
He OCYLLEeCTBNAETCA, OKa3blBalOT HE3HAUYUTENbHOE
BNIMAHME Ha NMPOrHO3UpOBaHWe, 3TO NPUBOAUT K
OTCYTCTBMIO CTUMYNa AfA HaLuWOHaNbHbIX METEO-
ponornyeckux u rugponormyeckux cny>oé (HMIrC)
noanep>XuBaTtb U aKCnayaTUpoBaTb ceTu Habnoae-
HWUM nocne 3aBepLUEHUA NPOEKTOB U NpekpaLleHnsa
noanep>XKu.

Cnuwkom y3knin noaxop NpenATCTBYET peannsaunm
apyrux Tunos npoekToB. [lpoekTbl «nocnegHen
MUNU» (Hanpumep cucteMbl 3abnaroBpemMeHHbIX
npeaynpexneHnin) B 3Ha4YMTeNIbHOW CTEMNEeHMU
3aBUCAT OT NCMNOJIb30BaHUA AaHHbIX rNobanbHbIX
Mogaenen. B To BpemMA Kak ICNONHNTENN NPOEKTOB
XOPOLUO MOHMMAIOT BaXXHOCTb 3TUX AaHHbIX, POJib
MeCTHbIX HabnoaeHnn B rnobanbHbIX Mogenax
O6bIYHO OHM MOHUMAIOT HEAOCTAaTOYHO XOPOLLO.
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Bcraeka 1. Paznuune mexxay cetsimmn HabnogeHn M 06MeHOM AaHHbIMKM HabnoAeHUM

[MpoekT pa3BuUTUA ceTn rmgpomeTeoposiormyeckux HabnogeHun B8 Manasu:

Mpu nopgaepxke Mporpammbl pazsutua OOH (MPOOH) B Manasu 6Gbina co3gaHa nonHoueHHanA cetb M3 50 coBpe-
MEHHbIX aBTOMaTM4YeCcKUX MeTeoposiornyeckux crtaHuum (AMC). YctaHoBka Gbina 3aBepweHa B 2019 rogy, v no
pe3ynbTaTaM UTOrOBOW OLLEHKM MPOEKT Obll MpU3HaH yCrneLwHbIM, T.e. BCe CTaHuun paboTtanu n nposoannu Habno-
deHuA. OgHako HayvanbHbIA aHanu3 npobenos B no6anbHoM onopHou cetn HabnogeHun (TOCH), npoBenéHHbIN
BMO B 2020 rogy, nokasas, 4TO N1LLb 3NN304ANYECKM TONbKO C OAHOM cTaHuMn B ManaBu nocTynatoT gaHHble ana
MexayHapogHoro obmeHa, a c cetu AMC Takue gaHHble He nocTynatoT Boobuwe. BMO B cotpygHuyectse ¢ [TPOOH
npoBeJia BHYTPEHHIOO OLIEHKY CUTYyaLuK, B pedysibTaTe KOTOpOoU Gbin caenaH BbiBog, YTO, «X0TA 060pynoBaHue Ha
MecTax QYHKLMOHUPYET U MOCbIIaeT AaHHble Ha HauWOHanbHble CEPBEPDI, CYLLECTBYET TeXHUYeckaa npobnema,
KOTOpanA No-npexHemy NpenAaTcTBYET NOAKIIOYEHMIO 3TUX AaHHbIX K PEFMOHAJNIbHbIM U FNo6GanbHbIM CEpPBEPaM,
pa3meLéHHbiM B BMO». Mocne panbHenwero paccnegosaHua BMO, HavaBweroca B 2021 roay, 6b110 yCTaHOBNEHO,
4yTOo B LeHTpanbHoM oduce HMIC HeT gaHHbIx HabnoaeHun ¢ cetn AMC, 4To B cBA3Y C HapalLMBaHMEM HaLMOHasb-
HOro NoTeHunana n 61 AXETHbIX OFrpaHNYEHU MeXAYHapOAHbIN 0OMEH AaHHbIMW HE OCYLLEeCTBAANCA, YTO CETb
He MOXET NPeaocTaBNATb AaHHble B cTaHgapTHOM ¢opmaTte gaHHbix BMO (BUFR) n 4To TenekoMmMyHUKaLMOHHbIE
BO3MOXHOCTW He O0TBeYaloT TpeboBaHUAM.

Mpoekt KPC3I1 B 3anagHon Adpuke:

B 2020 rogy naTtb cTpaH 3anagHon Adpuku (BypkuHa-®aco, Manu, Hurep, Toro u Yag) npoBenu oueHKy cBoen
MHppacTPyKTypbl ANA HabnoAEHWUA U CUCTEM YNpaBneHna faHHbIMWU. TN YCUNuA, ABAAOLLMECA YaCTblO MHOroneT-
HUX PervoHanbHbIX UHBECTULUN B paMKaxX uHUUMaTuBbl «KnumaTtnueckne pucku n cuctema 3a6naroBpeMeHHbIX
npeaynpexaeHnn» (KPC3M)?, 6b1nn npeanpuHATbI, YTOObI pacluMpuUTb AOCTYMN CTPaH K OCHOBHbIM AaHHbIM, HE006-
XOAMMbIM AA NPOrHO3MpoBaHWA U MHGPOPMaLMKM O pUCKax C Lienblo Bbinycka 3 heKTUBHbIX 3ab6naroBpeMeHHbIX
npegynpexaeHnn.

OueHka nokasana, 4To B MNATK cTpaHax nmeetca 341 cTaHumMA HaGNOAEHWUI ¢ AaTYMKaMK AaBJIEHUA, HO TOJIbKO
60 (17 %) 3aperncTpupoBaHbl B 6a3e AaHHbIX 0 cTaHUMAX «MIHCTpyMeHTa aHanm3a n 0630pa BO3MOXHOCTEN CUCTEM
HaGnoaeHnn Ha 3eMHon nosepxHocTu» (OCKAP/MoBepxHocTb) BMO. 3To orpaHnynBaeT mexayHapoaHbii o6MeH
OaHHbIMM U1, cnefoBaTeslbHO, KA4eCTBO MMEIOLLENCA B CTpaHax NMPOrHocTUYeckon npoaykumun. Husknin yposeHb
BKJ1aJa B MeXAyHapoaHbin o6MeH 06yc/noBneH NCTOPUYECKUMU (haKTOpaMu: MHOrMe CTaHuun 6b1n co3fdaHbl B
OCHOBHOM /1A NPenoCcTaBieHNAa AaHHbIX C Lefibio NMPOrHO3UpOoBaHMA NPOAOBONIbCTBEHHOW HECTAaOUNbLHOCTH, U
NO3TOMY He CBA3aHbl C APYrMMWU PErMoHanbHbiMK U rnobanbHbiMU cucTteMamMu. B kayecTBe npo6nem Takxe Gbinm
Ha3BaHbl NOTEHLUManN 1 obecrneyeHne pecypcamu.

MAaTb cTpaH NpucTynunm K pewweHuto aTon npobnembl. Mepbl BkloYaloT pa3paboTky NnaHOB TEXHUYECKOro o6cny-
XKMBaHUA MHGPaACTPYKTYpbl AnA HabnogeHun, o6HoBIeHMe MeTagaHHbIX B 6a3e gaHHbix OCKAP n nogkntoveHne
cTaHuun k nHdopmaunoHHon cucteme BMO (UCB); aToT npouecc Tenepb ynpoliaeTtca 6narogapa nNogknio4eHuo
yepe3 UHTepHeT. B BypkuHa-®aco 6b1in AOCTUTHYThI CYLLECTBEHHbIE M3MeHeHUA. Ha pucyHke HuKe nokasaHo CoCcTo-
AHMe [0 U MoCJie B OTHOLLIEHMW KONMYeCcTBa CTaHL M, 3apernctpupoBaHHbix B 6ase gaHHbix OCKAP/IoBepxHOCTb B
BypkuHa-®aco B nepuopg ¢ anpena no asryct 2021 roga. 3Tn ycunua paclumnpatoTca, YTobbl 0XBaTUTb Bee 24 CTpaHbl
3anagHou n LleHTpanbHon Adpukm, onvpadck Ha 3 heKTUBHYIO MOAEIb YCTONYNBOrO coTpyaHuyectsa tOr-tOr npu
drHaHcoBon nogaepxke co ctopoHbl KPC3I.

KonunuyecTBo HazeMHbIX cTaHUuIiA (CMHME TOYKK), 3aperucTpupoBaHHbIX B 6a3e AaHHbIX «IHCTpyMeHTa aHanusa un
0630pa BO3MOXKHOCTE cuctem HabnogeHna» (OCKAP) BMO go u nocne npoektra CREWS

KPC3I — ato mexaHu3M duHaHCUpoBaHUA ANA yKpenneHna paboTalowmx ¢ y4€TOM BO3AENCTBUN U OPUEHTUPOBAHHbIX
Ha NoTpeGHOCTU Niogen cuctem 3abnarospeMeHHbIx npegynpexaeHnn B HPC n MOCPT. Tekywun noptdenb coctaBnaeT
75 mnH gonnapoB CLUA. NpoekTbl ocyLecTBAAOTCA NOA PYKOBOACTBOM CTPaH M perMoHasNibHbIX MHCTUTYTOB NpuW onepa-
TuUBHOM nopaepxke BcemupHoro 6aHka, BMO n YnpasneHna OOH no cHuxeHuio pucka 6eacteuin. ABctpanua, PuHnaHguAa,
®paHuma, l'epmanna, Hupepnanabl, Jliokcem6ypr, LLBeruapua n BenvkobputaHua BHOCAT B3HOChI B Lleneson ¢oHA.
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Kputuyeckn BaxkHanA CBA3b MeXAy Hann4inem MecT-
HbIX HaBNMIOAEHUN N Ka4eCTBOM BbIXOAHbIX AaHHbIX
MoJenen Ha MmecTax o6bIYHO He MPU3HAETCA, Kak n
Ba>XkHOCTb HabntogeHun anAa sepndukaymmm NporHo-
30B. Kpome Toro, gaHHble HabnogeHun, Hanbonee
BaXXHble ANA NPOrHo3a norogbl B HE60NbLIMX CTPa-
Hax, 4acTo MOCTynaloT 13-3a rpaHuubl. [NpoekTsbl,
OpPWEHTUPOBAHHbIE Ha MNOCNEAHIO MUITIO B OAHON
cTpaHe, 06bIYHO He cornacoBaHbl C aHanorny-
HbIMW MPOEKTaMu B COCeQHUX CTpaHax, a BBOJ B
nencrteme cetn HabnogeHUNn B ogHOM cTpaHe 6e3
Kakon-nMbo rapaHTUM, YTO OKpYyXalolime CTpaHbl
chenatoT TO Xe camoe, ckopee Bcero, byneTt umetb
OrpaHuUYeHHylo LLeHHOCTb. besycnewHocTb nonbi-
TOK, NpeAnpuUHMMaemMbiX B HacToALlee BpeMA OnA
peweHnAa NnpobnemMbl OTCYTCTBUA MEXAYHapPOL4HOMN
KoopauHauum geATenbHOCTU B obnactu cucrtem
HabniogeHun, kpanHe HeraTMBHO ckasanacb Ha
HaIMYMKN pagno3oHA0BbIX HabNAEHNN, 0COBEHHO
B Adpuke.

OTcyTcTBME HagneXkalmx nokasarenem
ycnexa

XoTAa HepgocTaToOK HabngeHUN B pasBuBatoLLnMxcA
CTpaHax NpU3HaETCA 1 4acTo YNOMUHaeTCcA B 060CHO-
BaHMAX NPOEKTOB M MPOEKTHOW JOKYMEHTaLum, Npo-
6nema HegocTaTka HabnaeHUN 4YacTo OLWNOOYHO
MHTepnpeTupyeTcaA Kak Nnpobriema HefoOCTaTOYHOIO
KoNnm4yecTBa cTaHUMN HabnoageHua (Bctaska 1).
OpHako, nockonbKy 06MeH gaHHbIMU HabNoAEHWI
ABNAETCA KOHEYHOWN Lenblo, NokasaTenun ycnexa
ON1A NPOEKTOB, Kacalwmxca cucteMm HabnogeHun,
DOJIKHbI ObITb ONpeneneHbl B COOTBETCTBUM C 3TUM,
a He NCXodA U3 YCTaHOBKU M 3KCMNlyaTauum CTaHUnm
Ha MecTax.

OTcyTcTBUE CTPYKTYPHbIX
npeobpazoBaHUiM

ABTomMaTuyeckme meteoctaHuun (AMC) paccma-
TpMBalOTCA JOHOPAMM U OPraHM3aunAMU-UCroNHU-
TEeNAMU Kak COBpPEeMeEHHble, BbICOKO3(deKTNBHbIE
M HeJoporune cpeacTBa NMpeaocTaBsieHUA MeTeo-
pONOrMvecknx AaHHbIX MPU3EeMHbIX HabnogeHWNn,
O[HaKO B pa3BMBAIOLLNXCA CTPaHaX OHWU 4acTo He
noJsiyyatoT Wwupokoro pacnpoctpaHenma. HMIC B
pasBuMBaloOLLMXCA CTpaHax NpPo4oKaloT nonaraTtbeA
Ha HabnogeHNA BPy4YHYIO, KOTOpble NPOBOAATCA
nogbmn-HabniogaTenamMmn U pesynbTaTbl KOTOPbIX
nepepgalTCcA ycTapeBwWMMmU cnocobamm cBA3U
naxe nocrne yctaHoBku ceten AMC. 3gecb nme-
IOTCA NPUYNHDBI CTPYKTYPHOIO XapakTepa, a Takxke
WHCTUTYLUMOHaNbHble 6apbepbl, KOTOPble HENErko
npeononeTb, UCMOJNb3yA NOAX0Abl, OPNEHTUPOBAH-
Hble Ha KPaTKOCPO4Hble MPOEKTbI.

OTcyTcTBME CKOOPAMHUPOBAHHOIO
M KOMIM/IEKCHOIO NOAXO0Aa K peanusaumm

MocToAHHO BO3HMKaloWanA npobnema, ¢ KOTOPOWN
CTaNKMBalOTCA MHOrMe pasBuBatrowmeca YneHol,
3akJ/o4aeTcA B TOM, YTO HECKOJIbKO MapTHEPOB MO
pa3BMUTMIO HE3ABUCUMO APYr OT gpyra nbitTatoTcA
pewnTb Npobnemy OTCYTCTBYIOLWMX HabnogeHumn
C NOMOLLbIO OTAENIbHbBIX MPOEKTOB B CBOEN CTPaHe.
Mo aTon NnpuynHe MHOrMe pa3BMBaloLLMECA CTPaHbl
OKa3blBalOTCA C pa3HOPOOHbIMMK ceTAMU Habnoae-
HUK, ONVpPaOWMMUNCA Ha MOALEPXKKY MOCTaBLLNKOB
M3 pa3HbIX CTPaH-4OHOPOB, NMPeAoCTaBNALWNMN
OaHHble B pa3nnyHbiX cCOBCTBEHHbIX dopmaTax,
Tpebylowmnmmn nHOMBUAYyanbHbiX PE3€pPBOB 3anya-
CcTen N T. 4. Takme cuctemMbl TPyLHO NOALeEPXNBaATb
naxe gna HMI'C B pa3BuTbIX cCTpaHax.

Eweé opHa npobnema koopauHauMm cBA3aHa C
HefoCTaTOYHbIM NpusHaHuem poau HMIC B mex-
ayHapogHom obmeHe aaHHbimu. HMITC BbicTynatoT B
KayecTBe HaLMOHAaNbHOTIO y3/a B MeXAyHapo4HOM
obmMeHe faHHbIMW HabNloAEeHUN B COOTBETCTBUN C
npasunamu n npaktnkon BMO. OgHako B HEKOTOPbIX
cnyyanax opraHmM3aumunu-ucnoNHUTENU Npu3HaBanm
Kputndeckm BaxHyto ponb HMIC B o6meHe aaH-
HbIMM TOJIbKO MOCJIEe TOr0, Kak BCE pecypcbl NpoekTa
OblNM M3pacxopoBaHbl — 3aKynJieHO U YCTaHOB-
neHo obopygoBaHMe, HO AaHHble He MOoCTynasnu.
Ona HMI'C 6bina npepgycmoTpeHa HegocTaTo4Han
WHCTUTYLUMOHaNbHanA, TexHn4yeckaa n ruHaHcoBanA
nogaep>ka. 3To NpuBeno K OTCYTCTBUIO CTUMYJIOB,
M B pe3ysibTaTe 06MeH JaHHbIMU HabnloOEHU He
ocyLecTBAAncA.

OTcyTcTBME peannucTMUHOM Moaenm
$dUHaHCcHMpoBaHMs NnogpbiBaeT
YCTOMUYUBOCTb

B pasBuBatoLmxca cTpaHax, B HaCTHOCTU B MasbIX
OCTPOBHbIX pa3BuBatoLmxca rocyaapcreax (MOCPT)
N HanmeHee pa3BUTbIX cTpaHax (HPC), oTcyTcTBUE
HabnAeHN 4acTo TECHO CBA3AHO C OTCYTCTBUEM
BO3MOXHOCTUN (DMHAHCUPOBAHUA HEOOXOANMBbIX
ceTen HabnwogeHnn. Ha pucyHke 2 nokasaHa ropu-
30HTaJibHaA MJNOTHOCTb HaLMOHaJIbHbIX CETEN
HaGnoaeHun (neeaA kapTa), a TakxXe OOCTYMHble
¢rHaHcoBbIE pecypchbl, U3MepAeMble MOCPEACTBOM
BaJIOBOro BHyTpeHHero npogykta (BBIM) Ha km?
nnowanu (npaeaAa naHenb); 66NbWAaA Nnowaab
NoBepXHOCTU nogpasymeBaeT 6onee WNpPoOKNin
cnekTp HabnogeHnn. Mockonbky MOCPT vacTo
UMEIOT UCKITIOYUTENbHbIE 9KOHOMUYECKNE 30Hbl
(M33), koTOpbIE BO MHOIO pa3 NpeBbILAIOT MoLaab
nx cywwu, pacyétol gna MOCPI npoBoaunuce ¢
y4yéTtom kak M33, Tak n nnowaan cywwn. PasHnua
B «MNJlaTéxecnocobHocTu» mexay 6oratbiMm u



80

Tom 70 (2) — 2021 .

PucyHok 2. CnocobHOCTb NnaTuTb B COMNOCTaBAEHUN CO CITOCOOHOCTbIO NMPOBOANTb HAaONIO[EHWUA: JIeBaA NaHes b —
MJI0THOCTb HabIlO[EeHUI Mo cTpaHam (cTpaHbl, 0603Ha4Y€HHbIE KPaCHbIM LiBETOM, He COOTBETCTBYIOT TpeboBa-
HuAM); npaBaa naHenb — HaunoHanbHbivi BBI/km? nnowanmn,; 6onee TéMHble UBETa — CUHUN U (PUOSETOBbIN —
roKa3biBalOT MEHbLLEE KOJIMYECTBO PECYPCOB Ha eanHuyy naowagu (UctouyHnk: BMO, 2021).

6eHbIMY cCTpaHaMM NMopasuTenbHa: camble 6oraTtbie
cTpaHbl 3apabaTtbiBaloT 605ee 4eM B MUJINIMOH pa3s
6onblue geHer Ha 1 Km?, 4em camble 6efHble CTpaHbl.
HexBaTka MeCTHbIX pecypcoB NPUBOAUT K HEXBATKeE
HabnloAeHUN, O YEM CBUOETENIbCTBYET CXOLCTBO
MeXAy NeBOW U NpaBOn KapTaMu Ha pUCYHKe 2.

B 3aknioyeHue cnegyet OTMETUTD, YTO KOMMepYeckme
noaxoAbl K NMONy4YeHUIO 4OXO40B AJ1A NOKPbITKA
pacxonoB Ha onpenefnéHHble rocygapcTBEHHbIE
YCNYIr 3a4acTylo KpanHe C/I0OXHO COBMECTUTb C
HeobXxoaMMOCTbIO CBOOOAHOIO N HEOTPAHNYEHHOTO
MeXayHapoAHOro obmMeHa gaHHbIMU HabNOAEHWNA.
M3-3a ponu HabnogeHn B Havane Lenoyku co3ga-
HWA CTOMMOCTU N MEXAYHAPOAHbIX cornawieHuimn ob
o6MmeHe JaHHbIMW HaUMOHa bHbIM NPaBUTENbLCTBAM
TPyOHO MOHETM3NpPOBAaTb JaHHble HabnAeHUN, N
MHOXECTBO 3KOHOMWYECKMUX aHaNn30B nokKasanu,
YTO 3TO CUJIbHO OrpaHnymnno 6bl NCNONb30BaAHME U,
cnefnoBaTenbHO, BAUAHME AaHHbIxXS. Tem He MeHee
B CBOEM CTPEMJIEHUN MONYYUTb AOXO0[M, HEKOTO-
pble HauWOHanbHble NPaBUTENbCTBA MbiTAlOTCA

3 CM.npumepbl 1 CCbUIKM O NPENMYLLLECTBAX MNOJINTUKM OTKPbI-
TbIX OaHHbIX: i) [TocToAHHBIN NpeacTaBuTeNnb BeHrpuun npu
BMO, npencTtaBuBuni Ha KoHdepeHumn No AaHHbIM goknag
0 TOM, KakK 1 NoYemy ero cTpaHa nepeLuna K UCnosib3oBa-
HUIO MONNTUKM OTKPbITbIX AaHHbIX: https://meetings.wmo.
int/WMO-Data-Conference/Documents/06_Konelia%20
Radics_RK_WMODataConference.pdf; ii) Ha cemnHape no
noarotoBke koHdepeHunn BMO no gaHHbIM Gblnun nepe-
YUCNEHbl MPENMYLLECTBA MONIMTUKN OTKPBITbIX AAHHbIX B
pamkax nporpammbl «KonepHuk» 1 NpegocTaBieHa ccbinka
Ha nexalin B OCHOBE 3TOW MOJIMTUKN 3KOHOMUYECKMUIA
aHanu3: https://meetings.wmo.int/WMO-Data-Conference/
Publishinglmages/SitePages/Preparatory%20Workshops/
Copernicus%20Data%20Policy%20Benefits%20for%20
Environmental%20Services.pdf; iii) UIcnonbzosaHue noga-
X008, NPefyCcMaTpPUBaIOLLMX OTKPbITbIN AOCTYMN K AAHHbIM,
Mpynnon no HabniogeHuio 3a 3eMnén N nuccrnegoBaTesib-
ckuMm coobuecTBom: https:/meetings.wmo.int/WMO-Data-
Conference/Publishinglmages/SitePages/Preparatory%20
Workshops/Robert%20Chen_Open%20Data%20Access%20
Approaches?%20in%20GEO0%20and%20the%20Research%20
Community.pdf.

orpaHun4uTb cBoboay ceonx HMIC B o6meHe gaH-
HbIMU, BKNtoYaAa HabnoaeHuA.

HoBbIM MexaHu3M noaaepIKKu ceTem
HabntogeHW B pa3BUBAtOLLMXCS]
ctpaHax — ®oHAa, dHMHaAHCHMpPOBaHMs
cmcteMaTnueckmx HabnroaeHm (PPOCH)

Bo MHOrumx yactaAx mupa, gaxe npu 6onee coBepLUeH-
HOM yrpaBneHun n metogax paboTbl, ManoBepPoOATHO,
YTO CTPaHbl CMOTYT CaMOCTOATENbHO NOAAEPXKNBATb
M aKcnnyaTMpoBaTb OoTBevawowme TpeboBaHUAM
ceTu HabnoaeHun (cM. BcTasky 2). lNpusHaBas 3To,
MupoBoe coobliecTso noa pykosoactsom BMO,
MPOOH wn OHET, a Takxe napTHEPOB Mo AnbAHCY
OnA pa3BuTnA B 06nacTn ruipomMeTeoposiornm cos-
0AéT HOBbIN MexaHu3m puHaHcupoBaHua — QoHp,
(bUHaHCMPOBAHNA CMCTEMATUYECKUX HabnoaeHn
(ODDCH).

OOCH — 310 cneunanbHbIA MeXaHU3M, KOTOPbIN
OyneT npenocTaBNATb AOJIrOCPOYHbIE cybcnanm n
TexHU4Yeckyio nomoub npeunmyuiecteeHHo MOCPT
n HPC, ytobbl 06ecneynTb yCTOMYNBOE COOTBET-
cTBMe TpeboBaHuAam [NobanbHOM OMOpPHOMW ceTu
HabnogeHun (FTOBCH — cm. ctaTtbio 11). ®OCH
OyneT i) npumeHATb rnobanbHbIN NOAX0A4 C MNOCTo-
AHHbIM OCYLLECTBNIEHNEM MeXAyHapoaHOro obmeHa
JaHHbIMU B KayecTBe MHOMKaTopa ycrnexa; ii) obe-
cneymBaTb AONTOCPOYHOE PDUHAHCMpPOBaHUE OnA
OOCTMXXEHMA YCTONYMBBIX pe3ynbTaToB B ob6nactu
obmeHa faHHbIMY; iii) NoBbIWaTb YPOBEHb TEXHU-
YecKon KOMMNETEHL MU NOCPEACTBOM KOHCYIbTauum,
NpUMEHEeHNA onepaTMBHOIO onbiTa Hanbonee nepe-
OOBbIX HALMOHAIbHbIX METEOPONOrNYECKMX CNYXKO
no Bcemy Mupy; iv) acddekTUBHO NCMoNb30BaTb
3HaHWA U pecypcbl NapTHEPOB.

ODCH 6yneT CKOHUEHTPUPOBAH UCKIIOYNTENBHO
Ha Ha4yanbHOW 4aCTU METEOPONOTNYECKON LIeNOYKM
CO3[aHuMA CTOMMOCTM (CM. cTaTbio 2), paboTad npu
3TOM B MapTHEPCTBE C APYrMMN OpraHu3aunaMm no
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https://meetings.wmo.int/WMO-Data-Conference/PublishingImages/SitePages/Preparatory%20Workshops/Robert%20Chen_Open%20Data%20Access%20Approaches%20in%20GEO%20and%20the%20Research%20Community.pdf
https://meetings.wmo.int/WMO-Data-Conference/PublishingImages/SitePages/Preparatory%20Workshops/Robert%20Chen_Open%20Data%20Access%20Approaches%20in%20GEO%20and%20the%20Research%20Community.pdf
https://meetings.wmo.int/WMO-Data-Conference/PublishingImages/SitePages/Preparatory%20Workshops/Robert%20Chen_Open%20Data%20Access%20Approaches%20in%20GEO%20and%20the%20Research%20Community.pdf
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pas3BUTUIO, KOTOPbIE CKOHLEHTPUPOBaHbI Ha APYrnx
3BEHbAX LEeno4ku, 4To6bl NoMoYb obecneynTb B
KOHEYHOM MTOre BOMJOLWEHUE CBOUX NHBECTU-
LUA B BbIrOoAbl ANIA KOHEYHbIX NONb30BaTeNen.
®unHaHcupoBaHue 3a cHET ODDOCH 6yaeT BKIIOYEHO B
6onee KpyrnHble NPOEKTbI N0 rmapomeTeoponorun/
KnMmaTy. 3To o6ecneyumnT JanbHENLLYIO NOAAEPXKKY
CTpaH B pa3BuTUM noTeHumana anAa sapdekTus-
HOro UCMONb30BaHUA YNyYLLIEHHbIX MPOrHO30B

U KNIMMaTU4eckom NpoaykKuum ¢ uenblo cospna-
HUA NMpeumMyLWecTB ANA aganTtauun u pasBuTuA
YCTONYNBOCTN.

OOCH 6yneT cTPyKTYpUpOBaH Kak «KOaNNLMOHHbIN
¢oHpg OOH». BMO, Mporpamma passutmua OOH
(MPOOH) n Mporpamma OOH no okpyxatowien
cpegne (FOHEM) ctaHyT coyyupeguTenamm doHaa, a
ynpasnatb cpeacteamm ®OCH 6ypeT YnpasneHue

BcTaBka 2. YHukanbHble npo6nembl, CBA3aHHbIE ¢ 06ecneYyeHneM yCTONYNBOCTH
ceten Ha6noaeHua B TuxookeaHckux MOCPIT — nporpamma IOHEN/3K®

B HoA6Gpe 2020 ropga 3enéHbin knumatuydeckmii hoHg (3KD) yreepaun nporpammy KOHEMN gna natu Tuxo-
okeaHcknx MOCPT: OctposoB Kyka, Huys, Manay, Pecny6nukn Mapwannosbl Octposa (PMO) n Tysany,
obuien ctoumocTbio 49,9 mnH gonnapos CLUA. MHnumaTmBa noagep>XuBaeT pa3BuTUE KOMIMIEKCHOTO
obcny>XmMBaHWA KNMMaTU4eckon n okeaHorpaduyeckon nHdbopmaumven, OpueHTUPOBAHHOIO Ha NOTPEOHOCTU
Nogen rmapomMeTeoposiorMyeckoro 06Cny>XXnBaHmaA U cMcTem 3abnaroBpeMeHHbIX NpeaynpeXXaeHii 0 MHOFMX
OnacHbIX ABAEHUAX. ITU NATb CTPaH Oblnv BbiGpaHbl B KAYeCTBE CTPaH AA NepBOHaYaibHbIX CUTYaLMOHHbIX
uccnenoBaHum ¢ Lenbto aHanusa npobenos B FOCH B aTux ctpaHax. Llenn 6yayT AOCTUIrHYTbI C MOMOLLbIO
YeTbIPEX B3aMMOCBA3aHHbIX KOMMOHEHTOB: i) ycToM4YnBana MoAesib paboumx NPOLECCOB ANA NPefoCcTaBNeHMA
KIIMMaTUYECKOTO Y TMAPOMETEOPOJIOrMYECKOro obcny>XnBaHua u obecriedeHna 3abnaroBpeMeHHbIX Npeay-
npexaeHun; ii) ycuneHne HabniogeHun, oteevatrowmx TpebosanHmam FOCH, n nporHo3npoBaHUe ¢ y4€TOM
BO34eNCTBUM; iii) MOBbILLEHME FOTOBHOCTU, BO3MOXHOCTEN pearupoBaHUA U YCTOMYMBOCTU COOBLLECTB K
KJIMMaTUYECKNM pUcKam, BKtoYaa GUHaHCUpOBaHMe Ha OCHOBE NPOrHO30B; iV) pacLUMpEHNE PErMoHanbHOro
COTPYAHMYECTBA M yrnpaBiieHMA 3HaHUAMU ANA KINMaTUYeckoro ob6cny>KnsaHus.

Coset 3K® u HesaBucumana TexHuYeckada KOHCYNbTaTMBHAA rpynna no oueHKe NporpaMMbl COYNU, YTO
cooTtBeTcTBMe TpeboBaHnam FOCH ABnAeTcA MHHOBALUWOHHBLIM NOAXOAOM, KOTOPbIM yCUAuBaeT npeasa-
raemble MPeMMYLLECTBA MPOrpaMmbl, U OTMETUIIN Npobnembl obecrnevyeHna yCTONYMBOCTU Npeasiaraemblx

ceTen B CTpaHax, BbIMOJIHAKLWAUX NMporpaMmmy.

Byny4un TuxookeaHckumu MOCPT, 3Ty cTpaHbl CTaNKNBAOTCA C YHUKaJIbHbIMUK NpobnemamMu B obecnevyeHnn
YCTOMYMBOCTU CBOUX CETEN rMOPOMETEOPONOrNYecKnX HabntoaeHin. HolHelwHe oXuaaHua, 4To Kaxaan
CcTpaHa [oJI)XHA NpefocTaBUTb pecypcbl ANA YCTONYMBOro hyHKLMOHUPOBAHNA N NOAAEpPXaHUA CeTn
HabnoAeHUN Ha CBOe TeppuTopmuK (BKIlOHYaA okeaHCKUe 30Hbl), ABNAIOTCA HEBLIMOJHUMbIMU ANA TUXOO-
keaHcknx MOCPI ¢ HM3KMM YpOBHEM 40X0A0B, HE6OJIbLLONM MNJIOLWAAbIO CyLIM U OOLUMPHBIMU OKEaHCKUMMU
3oHamu. Hanpumep, nnowanpb cywm Pecny6nunku Mapwannosbl Octposa (PMO) (181 km?) cocTaBnaeT Bcero
0,009 % eé N33 (2131000 km?). Hebonbline pasmepsbl, yAanéHHOCTb U N30JIMPOBAHHOCTb CTPaH cO34alT
3HauYMTeNbHble TPYAHOCTU AJ1A TPAHCNOPTHOM JlorncTukn. CTommocTb noe3nok, GUHaHCOBbIX OnepaLun n
obLern oeAaTenbHOCTM B TUXOOKEAHCKOM PEernoHe CpaBHUTENbHO Bbllle, YeM B APYrux YacTax Mupa. CeAsb
C BHELUHUMU OCTPOBaMU TakxXe MOXET OblTb JOPOron U HEHaAEXHON. ITO B CBOIO ovYepenb NPUBOAUT K
yBeNIMYeHnIo 3aTpaT Ha KaxA0M 3aTane MHBECTMPOBaHWA, aKcnlyaTaumm, o6cny>XnBaHua U 3aMeHbl CceTu.

Kpome Toro, ycnosusa okpyatoLen cpeabl (T.e. BbICOKME TEMMNEPATYPbl, BbICOKAA BAAa>XXHOCTb U CONEHbIE
BETPbI) B XXapKMX TPOMMYECKUX paioHaX, TaknX Kak lo>XHadA YacTb TUXOro okeaHa, 4acto He6naronpuATHbI
OJ1A METEOPOJIOrMYECKUX 4aTYNKOB M aBTOMaTM4eCcKoro o60pynoBaHMA — HEJ0POrne MeTeocTaHLUMmM 4acTo
BbIXOAAT U3 CTPOA B TeyeHue 12 mecAueB. 3To TpebyeT ycTaHOBKM 60Jiee CNOXHOF0 U HaAEXHOro o6opy-
poBaHuA gnA obecneyvyeHmA oTNnaXeHHoW paboTbl B TEYEHME OAJIMTENIbHOrO BpEMEHMW Npu OrpaHUYeHHOM
TEXHNYECKOM 0OCNYy>XXMBaHUK, 4TO 6osiee 3KOHOMUYHO B 4OJITOCPOYHOWN NepcnekTuee, Ho TpebyeTt 6onee

3Ha4YUTEeNIbHbIX NepBOHa4aJibHbIX 3aTpar.

HapyweHus u yuiep6, BbiaBaHHble BCE 60siee 4acTbIMU UJIN UHTEHCUBHbIMU 3KCTPEMAJIbHbIMU ABIIEHUAMU
norofHbl, 06yCcNOB/IEHHBIMU U3MEHEHUEM KJIMaTa, eLé 60MblLue NPenATCTBYIOT YCTOMYMBOM OEATENIbHOCTM.
OpHako 6e3 cuctemaTuveckmx HabnogeHun in situ Ha WNPOKO pa3bpocaHHbIX OTAANEHHbIX OCTPOBax
HEBO3MOXHO NMOATBEPAUTb LOCTOBEPHOCTb MECTHbIX MPOrHo30oB, a TuxookeaHckne MOCPI He moryT
CBOEBPEMEHHO MPUHATb MEPbI MO CHUXEHUIO 3KCTPEMasnbHbIX BO3AENCTBUN KilMMaTa.
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OOH no Bonpocam ueneBbiXx GOHAOB C yHacTUEM
HECKOJIbKUX MNapTHEPOB.

Y ®@®OCH ecTb 4é€TKO cchopMynnpoBaHHasa Teopus
nameHeHun. NMogaepxka ®OCH 6yneT npepocTas-
NATbCA B TPM NocnefoBaTeNbHbIX 3Tana, npu 3Tom
pe3ynbTaTbl 4O/KHbI ObITb HaLLeNEeHbl Ha AOCTUXe-
HWe ycTon4mBoro cootseTcTBuA TpeboBaHuam FOCH.
370 B cBOIO Oo4Yepenb 6yaeT cnocobCTBOBATb AOCTU-
>KEHMIO KOHEYHOW Lenm — yCcuneHuto agantaumm K
KNIMMaTy 1 NOBbILLEHUIO YCTONYMBOCTU NOCPEACTBOM
yJlyYlleHMA NPOrHo30B Norofabl, cuctem 3abnaro-
BPEMEHHbIX NpeaynpexaeHnin n KnMmaTu4eckoro
nHbOpPMaLMOHHOro 06cny>XnBaHuA, UMeLLNX Kpu-
TUYECKM Ba>KHOE 3HaYEeHUe AJ1A CrnaceHua XXN3HEN u
COAENCTBNA SKOHOMMYECKOMY npouBeTaHuio. Tpu
atana nogaep>xku ®OCH Bkno4aloT:

e JOT1an obecneyeHUA roTOBHOCTU — cTpaHbl-6e-
Heduumapbl — MOCPT, HPC n gpyrue ctpaHbl,
MMeloLme nNpaBo Ha nojlydyeHne oduumnanbHon
nomow B uenax passutua (OlP) cmoryT nony-
YUTb JOCTYN K aHAJIUTUHECKOM U KOHCYJIbTaTUBHOM
nomMoLwu, NpenocTaBifseMon HauMoHanbHbIMN
MeTeoposiornyeckummu cnyxbamm B KayecTBe
3KCMEepPTHbIX COBETHUKOB, AJ1A OnpeaeneHuns npo-
6enoB B TOCH n pa3paboTku HauMoHaNbHOro
nnaHa Bknaga B FOCH.

¢ WuBectnuymonHbii atan — MOCPI n HPC nonyvat
WHBECTULMOHHbIE CybCcnamMn n KOHCYNIbTaTUBHYIO
noaAaepxkKy AJsifd co34aHuA ceTu CTaHUUN N yKpe-
MJIEHNA YEeNI0BEYEeCKOro M MHCTUTYLIMOHANIbHOIO
noteHunana anAa obecrnevyeHnsa coOTBETCTBMUA
FOCH.

e 3JTan obecne4vyeHusa coorBetctBua — MOCPI
n HPC nony4aTt cy6bcuanm, opueHTUpoOBaHHbIE
Ha OOCTMXEeHNe KOHKPETHbIX pe3yfibTaToB, AnA
noaAdepXXKn pacxogoB Ha aKcnjyaTauuio u Tex-
HM4yeckoe o6cny>XXnBaHMe CTaHUNIA, OTBEYAIOLLNX
TpeboeaHuamM FOCH B yacTn o6mMeHa gaHHbIMU.

ODCH 6yneT ocyLecTBNATLCA B TeYeHNE TPEX Nepu-
0OJl0B, paccynTaHHbIX Ha 10 NeT, ¢ LeNblo AOCTUXEHNA
ycTonymeoro cootBetctemAa TpebosaHuam FOCH
Bcemn MOCPI n HPC n npepocTaBneHna TexHu-
yeckon nomowwm no NOCH Bcem paseuBatowmmcAa
ctpaHam. OOCH 6ygnet topuamnyeckn opopmieH ana
dyHKUMOHMPOBAHMA Mo 06LWUM pPyKOBOACTBOM
YnpasneHua OOH no Bonpocam ueneBbix GoOHO0B C
y4YacTneM HECKOJNbKMX NapTHEPOB K KOHLY OKTAGpPA
2021 roga. O cosgaHum OOCH 6ypeTt o6bABNEHO
Ha 26-n ceccun KoHdepeHuun CtopoH (KC26)

PamouHom koHBeHLUun OOH 06 nsmeHeHuu knumaTa
Ha MeponpUATUN BbICOKOTO YPOBHA COBMECTHO C
nepBoHa4vanbHbIMU MHBECTOpamu. [pegnonaraeTcs,
4yt0 ODOCH Ha4yHET PYHKUMOHMPOBATb K cepeanHe
2022 ropa.

[nAa pocTnxeHna ycTon4mBoro cooTBeTcTeuA Tpebo-
BaHuAM [OCH un, cnepoBaTtenbHO, YCTOMYMBOIO YNyY-
LeHnA MeXayHapoaHoro obmeHa gaHHbIMU Habnio-
neHun notpebyloTcA 3HAYUTENbHbIE MHBECTULUN,
yKpenneHue noteHumana n JONrocpoyHble pecypcbl
OnA sKcnayaTtauMm n TeXHNYeckoro ob6cny>XxnBaHuma
BO MHOTuUX cTpaHax. Ytobbl ycTpaHnTb npobensbl B
FOCH, konunyectBo HabnoaeHnn 8 MOCPIr n HPC
OOJIXXHO ObITb YBENIMYEHO ANA Ha3eMHbIX CTaHLUN
B 28 pa3 no cpaBHEHMIO C TEKYLLUUM YPOBHEM 1 ANA
asponormn4eckmx ctaHuum B 12 pas. [ina ckopenwero
OOCTUXXEHMA 3TON aMOULMO3HOM Lenu TpebytoTeA
¢dopcrpoBaHHbIe U LeneHanpaBieHHble MeXAyHa-
pogHble yeunua. POCH obecneunTt yoosneTBopeHne
3TOM HacyLwHow noTpebHoCTN.

PesioMe

Bce YneHbl BMO rny6oko 3auHTepecoBaHbl B MeXay-
HapogHOM OOMeHE AaHHbIMMW, OOHAKO CTPYKTYPHbIE,
noaINTUYeckme n pHaHCOBbIE OrPaHNYEHNA B HACTO-
Allee BpeMA He MO3BONAOT HEKOTOPbIM YneHam ns
pa3BUBAIOLLNXCA CTPaH NOJIHOCTbIO BbINOJIHUTL CBOU
obAzaTenbcTBa B pamkax KoHseHumn BMO. HoBan
EnvHana nonutuka BMO B oTHOLWLEHWW AiaHHbIX U CBA-
3aHHbIE C HEM NMHNLMATUBLI, Takue Kak TpeboBaHunA
FOCH n ®®CH, patot BoamoxxHocTb BMO, napTHéEpam
no Bonpocam pasBuTvAa n YneHam AnbAaHca gnA
pa3BuUTUA B 061acTu rMapomMeTeoposiormm NnoMoyb
pasBuBaloLMMcA YneHam B peLueHnn aTux BONpPocoB
Ko Bceobuwen Bbiroge. 3To NpPUBEAET K pe3KoOMy
yBennyeHnio o6bEMa faHHbIX HabnogeHun, KoTo-
pbIMK O6MEHMBAOTCA HA MeXXAYHAPOAHOM YPOBHE, a
3HAYMT, U K 3HAYNTENTbHOMY YJTyYLLEHWUIO NONTYYEHHOMN
C NomMoLblo MoAenen NPoayKLunn, NCNOJb3yemMomn
ONA MOHUTOPUHIa u NpPorHo3upoBaHuAa. B HoBou
NoNMTUKE TakXke BrepsBble YETKO chOopMynmpoBaH
MPWHLMXM, COrJlacHO KOTOPOMY pa3BuBaloLWMMcA
YneHam B 0OMeH Ha ux HabnogeHnAa AonXeH 6biTb
npenoctaBneH cBO6OAHbIM N HEOTPAHNYEHHbIN
DOCTYn K NpoaykKunun, nony4eHHOMW ¢ NOMOLLbIO
Mogenen Ha OCHOBe NX HabogeHNN. 3To NOMOXEeT
YAYyYLWNTb BO3MOXHOCTM OJ1A npenocTaBieHuA
ycnyr Bcemn YneHamun BMO Bo Bcex obnacTax
MOHMWTOPMHIra 1 NPOrHO3UPOBAHUA CUCTEMbI 3eMIIA.
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