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Tpaso Ha ony6nuKoBaHIE B NIEYaTHOI, 3NEKTPOHHOI Wk KaKoii-60 HON thopMe Ha KaKoM-
nubo AsbiKe coxpakAercA 3a BMO. HebonbLuve Bbinepikin U3 cTaTeld, ony6nMKoBaHHbIX
8 bronnerese BMO, moryT BocnpoussoauTbeA 6e3 paspelueHus mpin YCIIOBUM YETHOrO
YKa3aHUA VICTOYHUKA B MOMHOM 06beme. HoppecroHAeHUM pefaKLMOHHOTO XapakTepa
11 3aMpOCb! B OTHOLLEHII 4ACTIYHOMO WA NONIHOTO 0Ny 6NVKOBaHIIA, BOCMIPOU3BEACHUA WK
TiepesoAa cTaTei CrieayeT HanpaenATb PEAAKTOpY.

060 , ynotpeb ie 8 b BMO, a TakHe u3nomeHe matepuana He
03HaYatoT BbIpakeHuA co cTopoHbl Cekperapuata BMO Kakoro 6bl To Hi 6bino MHeHUA
B OTHOLLIEHUV NPaBOBOr0 CTATYCA KaKOii-1M60 CTpaHbl, TEPPUTOPUK, FOPOAA WK paiioHa,

WM UX BNACTElA, @ TAKMe B OTHOLLEHUN AENMMUTALIMN 1X rpaHunl.

MHeHuA, BbIpaieHHbIe B CTaTbAX WN PEKNaMHbIX 06bABNEHNAX, 0ny6INKOBaHHbIX B
Bronnetene BMO, npunaanemar asTopam wiv peknamogatenam u He 06a3atensHo
oTpamatoT TouKy 3pexna BMO. YnomuHanue 0TAENbHbIX KOMNaHWii unin KaKoii-nubo
NPOJYKLMY B CTaTbAX U PEKNaMHbIX 00BABNEHUAX HE 03HAYAET, YTO OHIM 0A06DEHDI
unn pexomengosaibl BMO n 4To UM 0TAaeTcA npepnoyTeHue nepef APYrumMu
aHarnorMYHLIMM, HO He YNOMAHYTHIMU W HE NPOPEKNaMUPOBaHHEIMIN KOMNAHNAMM
N NPORYKUNed.
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B atom Homepe

YcTounBoe pasBuTHE BCENAET HaexAay Ha nydiiee byay-
wee anAa scex. IHdpopmauna o noroge, knnumaTe 1 BoAe,
KOTOpble ABMAIOTCA Ba*KHbIMU hakTopamu, 3aTparnsato-
LWMMU BCe cPepbl AEATENIbHOCTM YENIOBEKA, UMEET KIlt0-
YyeBOe 3HavyeHue ANA NPUHATUA pPeLleHUli B OTHOLLIEHMUN
yCTOWYMBOro pa3BuTuA. Tak, Hanpumep, MobanbHanA
pamMo4HaA OCHOBAa ANA KnMmMaTuveckoro obcnyuea-
HUA (panee — Pamo4yHaAa ocHoBa), KoTopaAa obecneuyun-
BaeT MexaHu3M AnA popMMpPOBaAHUA U UCMONb30BaHUA
KNIMMaTMYEeCKMX 3HAHUI, NPOAYKUUM U 06CnyXKuBaHUA,
NpUGMMN3NT Hac K JOCTUKEHMUIO YCTOWYNBOIo pa3BuTUA.

Homep oTKpbiBaeT cTaTbA, noceAweHHaAa 20-/ rogos-
wuHe co AHA ocHoBaHuA [1106anbHOV cucTembl HabIlo-
Aexnii 3a knumarom (TCHK), koTopaAa ABNAeTCA OAHUM
M3 ocHOBOMoONaratLwmx anemeHToB PaMoO4YHO OCHOBHI.
ABTOpbI, OrNAAbIBAaACh Hasal, paccKasbiBalOT O JOCTU-
»eHuax TCHK, koTtopan 6bina co3pgaHa B 1992 r., n oTme-
YaloT ee ycTpeMJieHHOCTb B 6yayliee M roTOBHOCTb
pelwaTb 3ajayn, BO3HUKaKLIME B CBA3M C OCYyLUECTBIe-
Hnem PamMou4HOI OCHOBBI.

TouHble n cBoeBpeMeHHble aHaJNIu3bl N NMPOrHo3bl

PamouHas ocHoBa npegycmaTpuBaeT NpefocTaBleHune
TOYHbIX U CBOEBPEMEHHbIX METEOPOSIOTUYECKMX U KNn-
MaTUYeCKNX aHanu3oB 1 NPOrHo3oB, KoTopble ByayT cno-
cobcTBOBATbL AanbHelWeMy NOBbILLEHUO 6e30MacHOCTH
1 61arococToAHUA YenoBeKa, YNy4lleHUo CPeACTB K ero
CYLLeCTBOBaHMIO, a TaKe COXPaHEHMUIo LeHHbIX Npupoa-
HbIX pecypcoB. Ba)KHOCTb Takol nHcopmaumum nog4yepKu-
BaeTCA B cTaTbe [IpeogoneHue «rocnenHesi Musin» ¢ rnomo-
b OIOBELYEHUA O CYPOBbIX AB/IEHUAX [1Orofbl Nocpes-
CTBOM MOOUIIbHOV Ter1eghOHHOV cBA3M. 30eCb pacKpbiBa-
eTCA NPaKTUYECKN acrnekT npefocTaBleHNA MeTeopo-
NOrMYecKoro u KnumaTudyeckoro obcnyxmeaHua depme-
pam u pbibakam B YraHae v roBOPUTCA O MOJIb3e TAKOro
o6CnyXMBaHWA, KOTOPAA NPOABNAETCA B CMAaCeHUN Yeno-
BEYECKMX KMU3HEl N yNy4lleHnN YCNOBUIA CYLLIECTBOBaHMA.

B ctatbe [lepcrnexktuBbl KaumaTunyeckoro obcerlyKuBa-
HUA [JEeATEe/IbHOCTY BOJOXO3AVICTBEHHOI0 CEeKTopa 0CO-
60e BHMMaHMe, B CBOIO ovepefdb, YAENAeTCA TOMY, Kak
MeTeopoiornyeckan u KnmmMmaTuyeckasa nHdpopmauma u
MPOrHO3bl UCMOJb3YOTCA B MPUHATUMN pPeLUeHnn Ha 6nu-
AWy M OONTOCPOYHYIO MEPCNEKTUBY, KacatoLlmnxcA
npenocTaBNeHUA HaCceeHNo YUNCTON NMUTbLEBO BOAbI U
CaAHUTAPHO-TUTMEHUYECKNX YCITYT.
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B 06eunx 3TMx cTaTbAX MOKasaHa LIEHHOCTb TOYHbIX MPO-
rHO30B A/1A Pa3fiMYHbIX COOOLLIECTB KOHEYHbIX NOSIb30BaTe-
new. B nocnepgHeli ctatbe aToro Homepa /llpegckazyemocTs
3a npegenamMuv JeTepPMUHNCTUYECKUX orpaHnyeHni bpaiaH
XOCKMHC noaBepraeT COMHEHMIO TPaAULIMOHHYHO KOHLIENLIMIO
0eTepPMUHUCTUYECKNX OrpaHUYeHnin, paccmaTpuBas BO3-
MOHOCTM onpeaeneHHon ycnewHoCcTU MPOrHO3npoBaHnA
BO BCEX BpeMEHHbIX MacluTabax oT YacoB A0 AECATUNETUNA.

BcemupHbIi MeTeoponioruyecknii feHb

Bonbluoin yectbto anA BMO cTano BbicTynneHne BO BpeMA
npasgHoBaHUA BceMUpHOro MeTeoponorniyeckoro aoHA B
eHeBe 23 mapTa no4veTHbix rocTtein, KaHga lOmkenne,
[eHepanbHoro aupektopa OpraHmnsaunm O6beanHEHHbIX
Hauwnit no npombiwneHHomy passutuio (KOHWUAO) n MaHa
Mysenna, MNpe3ngeHTa PpaHUy3CKOro mMmeTeoponoruye-
ckoro obulecTtBa. B aTom HoMepe onybnnkoBaHbl cTaTby,
NOAroTOBJIEHHbIE HA OCHOBE UX BbICTYMNIEHUN:

* UHuynatvsa YcToriynBasa sHepreTuka ANA BCeX v CMAr-
YeHne N3MeHeHuA Kaumarta,

L4 QBOHI'OI_IMFI Krimmara riofj BJiiaHuem JeATesSIbHOCTY YeJlI0BeKa.

Ha pasBopoTe HomMepa npeacTaBfieHbl poTorpadum ums
dunbma «OgHa nnaHeta. OgHa ynBunv3saymna», KOTopbli
6bI/1 TaKKe NoKkasaH BO BpeMA npasaHoBaHuA BcemupHoro
MEeTeopOonorniyecKoro gHA.

YcToumBoe pas3Butue

Bopa — 310 *M3Hb. HO, OHa MOET TaKXe M YHOCUTb XKU3HU.
CuTyauun, cBA3aHHaA c BOAOW, OT 3aCyX 10 HAaBOAHEHUN
TpebyeT NOCTOAHHOW 6GANTENbBHOCTU U MOHUTOpPUHra. B
cTaTtbe [1ATb Ba*KHeiLnx 371eMEHTOB NPorpamMmsbl rmgpo-
J10rM4ecKoro MOHUTOPYIHIra paccKkasbiBaeTCA O nepeno-
BbIX MeTOAAaX, OTPacneBbliX cTaHAapTaX M HOBbIX TEXHO-
NIOrMAX, KOTOopble NMpu3BaHbl ONTUMMU3NPOBATb NPOAYK-
TUBHOCTb U MaKCMMM3NPOBaTb 3P PEKTUBHOCTb B LIENAX
COXpPaHeHUA XN3HEHHO BaXXHbIX 3KocucTeM, obecrneve-
HMA 6e30MacHOCTY rpaXaaH U ycToMYMBOro pa3BuTuA.

be3 pMHaHCOBOW NOAAEPKKM U MHBECTULUMIA KNuMaTu4e-
CKoe 06CnyKUBaHME HE CMOKET CTaTb peasibHOCTbIO. YacTb
®oHpa 3erieHoro kaumara cnepyet WCMNonb3oBaThb ANA
copaencTBUA pasBUTUIO MHPACTPYKTYPbI U APYTUX MEXaHW3-
MOB MoAAEPXKKN MPUHATUA PELLEHUN, TAKUX Kak PamoyHanA
OCHOBA, a TaKXe AnA MOBbILUEHNA HAYYHO-TEXHUYECKUX
BO3MOXHOCTelW, 0ocobeHHO B pa3BUBAIOLLMXCA CTPaHax.
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[nobanbHaa cucTema HabnwaeHNi
3a Knumatom — 20-a ronoBLyMHa

CO AHA OCHOBAHWA

OaBupg N'yapuy' n Yunoam Yectepmeliep?

B anpene 2012 r. otmeuyanacb 20-A rogoBLIMHA CO OHA
yupemaeHua MNporpammbl Mnob6anbHoli cuctembl Habntoae-
HUI 3a KNMMIATOM, KOTopaA obecrneunBaeT NnpefocTaBieHne
AaHHbIX HabnoaeHu u HopMauuK, cnyXalimx OCHOBOM
LNA NPUHATUA peLLeHuiA No Bonpocam knumara. [nobansHanA
cuctema HabnoaeHW 3a KNIMMaToOM NOCTPOEHA Ha OCHOBE
CYLLECTBYHOLLMX OMepaTMBHbIX U HAay4HbIX cUCTeM Habnoae-
HUWA, yrpaBieHnA AaHHbIMMW 1 pacnpocTpaHeHuAa nHpopma-
umun. OHa 6asupyeTcA Ha KacatoLMXCA KNMMaTa KOMMOHEH-
Tax [mob6anbHol cuctembl HabnoaeHunii BMO, Mmob6anbHoi
cucTemMbl HabnogeHui 3a okeaHoM, MMobanbHO cucTeMbl
HabnoaeHN 3a MOBEPXHOCTbIO CYLUM U HA Pa3fNINYHbIX MPo-
rpamMmax, OCyLLeCTBALUNX MOHUTOPUHI JOMONHUTENbHbIX
KMOYEBBIX KOMMOHEHTOB KIIMMAaTUYECKOW CUCTEMbI, TaKUX
Kak aTMocdepHble cocTaBnawwmne. CnoHcopavim NCHK
asnAaoTcA BMO, MexnpaButenbcTBeHHaA okeaHorpaduye-
ckana komuceua (MOK) Opranusauun O6beamHeHHbIX Hauwnia
no Bornpocam obpasoBaHuA, Hayku u kynbeTypbl ((OHECKO),
Mporpamma Opranuzaumm O6beanHeHHbIX Hauuii no okpy-
*atowleli cpene (FKOHENM) n MexayHaponHbIii COBET Mo HayKe
(MCHC). OdmumanbHo 0 ee 0CHOBaHUM BrepBble 6b110 06b-
ABNEHO Ha nepBoM coBeljaHum O6beANHEHHOIrO Hay4YHO-
TexHunyeckoro komuteTa FCHK B Y{eHeBe B anpene 1992 roga.

B 1980-x n Havane 1990-x ronos 6bin pa3BepHYT pAf ro-
6anbHbIX Hay4YHO-UCCeAOoBaTEeNbCKUX UHULMATUB, YTOObI
NMOMOYb YYEHbIM JlyYLle NOHUMAaTb U MPOrHO3MPOBaTb pas-
NMYHbIE KNMMaTHYeckue AeneHmA. Ho Bckope yuyeHble oco-
3HalOT Hann4yMe cepbesHbliX NPobnemM, KacalLwnxca aaH-
HbIX AOJITOCPOYHbIX HABMOAEHWIA 38 KNIMMATOM, AAHHbIX,
KOTOpPblE UMEIOT KU3HEHHO BaXXHOE 3HaYeHue ANA MoHU-
MaHUWA N peLleHnA BONPOCOB, CBA3AHHbIX C U3MEHEHUEM
Knumata. 9Tu npobnembl 6biny 3aTPOHY Tl B [lepBom
poknage o6 oueHke MeKnpaBUTENbCTBEHHOW FPyMMbl
3KCMEepPTOB MO U3MEHEHUIO KnumaTa, ony6nMkoBaHHOM

' BbiBwwuii pupekTop CekpeTtapuata [CHK (noHb 2005 r. — uionb
2008 r.)

2 CrapLumii Hay4Hblii coTpyaHuk Cekpetapuata ICHK (go
31 nekabpa 2011 r. BKNIOUUTENBHO)

B 1990 r. [loMUMO 3aKMOYEHUI O COCTOAHUN KNUMaATU-
yeckoi cuctembl B goknage MIIr'3UK copepxutca cnepy-
lollee 3aABNEHNE, KacatoLleecA cUcTeMbl HabnoaeHWIA:

CucTemaTuyeckme oNrocpoYHble HabnoaeHNA 3a K-
MaTUYECKOM CUCTEMOI 3eMIN UMEIOT XKUSHEHHO BaX-
HO€ 3HaYyeHue ANA NOHMMaHUA ee eCTECTBEHHOW U3MEH-
YMBOCTM, cNocoBCTBYA BbIABEHUIO UBMEHEHWIA, NPO-
MCXOLALUNX B 3TOM CUCTEMeE noj BO3aelicTBUEM JeA-
TENbHOCTU YenoBeKa, n obecneuynBan BO3MOKHOCTHU
ONA napamMeTpur3aumnm KNoYeBbiX MPOLECCOB C Liefbto
MX UCMNONb30BaHWUA B MOLAENAX U ANA Bepudukauum
pe3ynbTaToB MOoAenupoBaHuA. PaclumpeHHblie Habnto-
OEHUA AMKTYIOT HEOOXOAMMOCTb CO3aHUA COOTBET-
CTBYIOLUMX KOMMMEKCHbIX rnobanbHbiX UHOpMaum-
OHHbIX 623 ¢ Uenbto 6bICTPOro 1 acppeKTUBHOIO pac-
NpPoCcTpaHeHUA U UCNOSNb30BaHUA AAHHbIX.

Kpome Toro, BropaAa BcemunpHaa kKnMmatuyeckasa KOH-
depeHumna (BKK-2) 8 1990 r. npeanoxunna BcemupHomy
METEOPONOrM4YEeCKOMY KOHIPECCY YKPENUTb KOMMOHEHTHI,
KacarLlmnecAa MOHUTOPUHIA KNMMaTa U Hay4HbIX UCCrie-
foBaHuWi B obnacTu kKnumaTta, B pamkax BcemupHoiw
KnumaTudeckolh nporpammsbl (BKI1). B cooTBeTcTBUM C
3TUM MpPENNOXKEeHNEM COBELLaHMe 3KCMepToB, NMPOXO-
nvBwee B AHBape 1991 r. B MeTeoponorvyeckom 6to0po
CoenvnHeHHoro KoponescTBa, pa3paboTano KoHUenuuto
M 0OCTUINO AOFOBOPEHHOCTEN OTHOCUTENBHO PUHAHCU-
poBaHuAa MobanbHON cucTeMbl HabnoaeHU 3a KNuma-
ToM. K Hauany 1992 r. noABuncA MeMopaHAym O B3au-
MOMOHUMAaHUN MeXAY NPeanoXeHHbIMU CMIOHCOpPaMu Mo
Bonpocy cosfnaHuAa MmobanbHoit cuctembl HabnoaeHUi 3a
knumaTtom. B wta6-kBaptupe BMO B XeHeBe 6bino co3-
naHo O6beanHeHHOe 60pPO Mo NaHUpoBaHMIO (No3gHee
nepenmeHoBaHHoe B CekpeTtapuat FCHK), 6bin yTBEPXK-
neH O6beanHeHHbI HayYHO-TeXHUYECKUIN KOMUTET (KOTOo-
pblii B KOHEYHOM UTOre ctan PykoBoaAwMM KOMUTETOM
no NCHK), a k cepeanHe 1995 r. 6bina 3aBeplueHa noa-
rotoBka komnnekcHoro nnaHa NCHK.
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mob6anbHaA cuctema HabnogeHWn 3a KNMMaToOM Noaaep-
MBaeT BCe acnekTbl BcemupHoli kKnumaTnyeckom npo-
rpammbl, ponb MIT3MK B oueHKe U3aMeHeHUA KnumaTa 1
ponb Pamo4Hoi koHBeHUnn OpraHumsaumm O6beanHeHHbIX
Hauwnit 06 nameHeHUn KNumaTa B QOPMUPOBAHUN MEK-
AYHapOAHOW NonNuTUKM B obnacTtu knumata. B ocobeH-
HOCTWU cucTemMa cosfaBanacb ansa Toro, 4tobbl obecne-
YymMBaTb HEMPEPbIBHbIE KOMMJIEKCHbIE KNIMMaTUYeCKne 1
CBA3aHHble C KNMMaTOM HabntogeHnAa ana:

® fanbHelNlero BblABEHNA UIBMEHEHNA KNumMaTa u onpe-
aeneHnAa ero NnpuyvnH;

® MoAennpoBaHUA U MPOrHO3MPOBAHMA COCTOAHUA KNN-
MaTUYECKOW CUCTEMDI;

® OLEHKWN NoCneacTBUMN N3SMEHEHUA N U3MEHYUBOCTU
Knumarta;

® MOHUTOPUHra 3pPEKTUBHOCTM NMpPoOrpamMm Mo CMAr-
YEHUIO UBMEHEHUA KNUMaTa;

® nopgaepxKm Mep no agantaumn K USMEeHeHuto Knnumarta,

® pasBUTUA KIMMATUYECKOTr0 MHPOPMaALUNOHHOTO 06cny-
KUBaAHUA;

® noanepHKn yCTOI7ILIVIBOF0 Pa3BUTUA HAa HaLUMOHaJNIbHOM
YPOBHE;

e ypnoenetBopeHua notpedbHocTeln PKUK OOH u apyrux
MeXOYHapOAHbIX KOHBEHUNIA U COrnalleHun.

Llenb Mporpammel TCHK 3akntovaeTtcA B ToMm, 4To6bl 06€e-
crieumBaTb KOMMIIEKCHYO MH(pOpMaLMIO O BCEN KnumaTu-
YecKol cucTeme, BKNOYaA MeXANCUNMNIIMHAPHBIA CNEKTP
(PU3NYECKNX, XUMUYECKUX U BUONOTMYECKNX MEPEMEH-
HbIX XapaKTEepPUCTUK, KacatloLmxca aTMocdepHbIX, OKea-
HUYECKUX N Ha3eMHbIX KOMIMOHEHTOB, a TaKXe rmgporo-
rMYECKOro M yrrnepoaHoro uuknos u kpuocdepbl. FTCHK
npegHasHaveHa, 4Tobbl yAOBNETBOPATb MOSHbIA CMEKTpP
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HaUWMOHalbHbIX U MeXAYHapOaAHbIX nOTpe6HOCTeVI B KnNnMma-
TUYECKNX N CBA3AHHbLIX C KITMMaToOM HaﬁJ'HO‘]eHI/IFlX Ha BCeX
YPOBHAX — FJ'IOGa.I'IbHOM, permoHanbHOM U HallMOHalTIbHOM.

Mporpamma NCHK 6yneTt ouumanbHo otmeyatb 20-t0
rofoBLNHY CO AHA OCHOBaHMA [MobanbHOW cucTembl
HabntoaeHui 3a KnumaTom B NATHULY 29 utoHA 2012 1. B
HeHeee Bo Bpema 64-in ceccumn VicnonHutenbHoro CoeeTa
BMO. lMNMpasgHoBaHne aT0ro cobbiTUA JACT BO3SMOXHOCTb
eLle pas BCNOMHUTb, Kak noAsunack MMobanbHaA cuctema
HabntoaeHui 3a KNMMaToM, NpoaHanM3npoBaTb pesysb-
TaTtbl, focTuUrHyTble MNMporpammoii TCHK 3a nepebie 20 net
ee CyLleCTBOBaHWA, U COCTaBUTb MilaHbl MO MCMOMb30-
BaHUO HOBbIX BO3MOMHOCTEWN U PELLEHUIO HOBbIX 3aAay.

PesynbTtaTthl,
BOCTUTHYTbIE K HacToALLeMY BpeMeHun

HecmoTpA Ha To, 4TO B ceTAx HabnogeHuii 3a KNIMMaToMm
ocTaeTcA elle MHOro npo6enoB U HEAOCTATKOB, B MepBble
ABa OECATUNETUA cyllecTBoBaHUA [MobanbHON cuctembl
HabntogeHul 3a KNMMaToM 6bif AOCTUTHYT PAA 3HAYUTESb-
HbIX pe3ynbTaToB. B 06nacTu HabnoaeHuin 3a atmocdepoi
Ha OCHOBE LUMPOKOW ceTu HabntoaeHnin BcemmpHoi cnyx6bi
noroabl 6b1nm cosaaHbl CeTb Npu3emMHbix HabnoaeHuii FTCHK
(CIMHI) n Asponoruyeckaa cetb [CHK (T'YAH). B cocTtaB
CIMHI n T'YAH BxoOAT cTaHUUK, OCYLLIECTBIAOLLNE BbICOKO-
KayecTBEHHble HabnoAeHNA B TeYEHNE ANUTENBHOIO Nepu-
ofla BpeMeHu, YTo 0coBeHHO aKTyanbHO ANA KIumaTuye-
CKux Lernel. [InA okasaHuA cofelicTBUA B MOAepHM3aUmumn
N/ViNN PEKOHCTPYKLMU CTaHUWUI, BXOAALMX B COCTaB 3TUX
ceteli, Cekpetapuat TCHK B 2001 r. co3gan mexaHuU3m
cotpyaHuyecTtBa NCHK. Vicnonb3ya aToT MexaHu3Mm, pas-
BUTble CTPaHbl MOTYT BHOCUTb BKJa[ B paspeLleHne npo-
61emM Ha NPUOPUTETHbLIX CTAHUUAX, HAXOAALIUXCA B pas-
BMBAlOLUNXCA CTpaHax. B pesynbraTte, B pamMKkax Uenesom
nporpamMmsbl no coeeplieHcTBoBaHuUto cuctembl FCHK Ha
CEerofHALWHUN AeHb pekoHCcTpympoBaHo 6onee 30 cTaHuwmin
CIHTI n 20 ctaHuwnint N'YAH 1 npenocTasneHo 25 rogoctan-
UMl paano3oHAOoBbIX HabntoaeHwui. Ewle ogHUM 3aMeTHbIM
pe3ynbLTaToM B 3TOV 0611acTu ABUICA BBOA B 9KCMyaTauuto

[lTepsoe cosewyarne O6veanHeHHOro
HayyHo-TexHnyeckoro komurera [CHE,
13-15 anpena 1992 r., Bcemupraa
Mereoponornyecxaa Opraxnsayns,
LIseiiyapna
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Cucrtema
HabnoaeHuin
3a NOBEPXHOCTb!

Cucrtema
HabnoaeHun
3a OKeaHOM

Cucrtema
HabnroaeHnn
3a atmoccepoi

FCHO
F’CH+ICA

QyHpamentansHaa Konyenyns npoextuposatnd [CHK 3arnwoyanacs 8 Tom,
410 0Ha BYAIET CTPOUTLEA KaK CHCTEMA CBAAHHBIX C KITUMATOM KOMITOHEHTOB
CYLUECTBYHOLNX CUCTEM HADMHOAEHMI.

OMOpPHOI ceTn asaposiormyecknx HabnoageHuin — OnopHoi
asponoruyeckoin cetn TCHK (TPYAH). 3ta ceTb npeacrtas-
nAeT coboi cuctemy HabnoAEHNN CMELLaHHOM O TUMNa, BKIHO-
YyanA, HapAAy C ornepaTMBHLIMU CTAHUMAMY a3POJSIOrMYECKNX
HabnoaeHnt, Hay4YHO-UccregoBaTeNbCKMe cTaHUMn u obe-
cneynBanA BbICOKOKAYECTBEHHbIE OMOPHbIE AaHHbIE MO NPOo-
cdunam atmocdepsbl.

3HauMMbIM MPUMEPOM NPOrpecca, AOCTUTHYTOro B 06nacTu
HabntoeHN 3a OKeaHOM, ABMAETCA co3aaHue rnobanbHoM
ceTu HblpAtowmx 6yes Apro. NnaH cuctembl Apro, npeano-
naraewuin pasmetleHmne 3000 HbipAtoLwmx 6yeBs, Obis BbINOS-
HeH B 2007 r., a B HacToALlee BpemA paboTtatoT 6onee 3500
6yeB, kKoTopble o6ecneumBaoT OOPMUPOBAHUE OJHOIO U3
KIHOYEBbIX MAaCCUBOB [JaHHbIX, MONyYaeMblX B pe3ynbTaTe
MOHUTOPUWHIra TeMnepaTypbl U CONIEHOCTM OKeaHa. C y4ye-
ToM cucTembl Apro 6bina nepenpoeKkTupoBaHa rnobans-
HaA ceTb 06pbiBHbIX 6aTuTEepMmorpados (OBT) ¢ Tem, 4TO6bI
NPOU3BOANTb U3MEPEHUA MO NMUHUAM, UMEIOLLMM 6OMbLLIYIO
NOBTOPAEMOCTb M BbICOKYH MNOTHOCTb.

B nononHeHve K LUMPOKOMY OXBaTy, KOTOpbI o6ecrneunBaeT
3Tu ceTu, 6bina pasBepHyTa rnobanbHaA cucTtema onop-
HbIX CTaHUWI, n3BecTHaA noa HassaHnem OkeaHCUTEC,
KoTopas o6ecneunBaeT Ha 60 cTaHUNAX M3MEPEHME OECAT-
KOB NMEpPEMEHHbIX NapamMeTpoB no Bcell rnybuHe okeaHa. B
LleNIoM, KONMMYEeCTBO OKeaHOrpaduiecKnx CBOAOK, Nony-
YaemblXx ¢ nniatopm HabnogeHu in situ, BbIPOCO NMpu-
6nusntenbHo ¢ 4,5 munnuoHoB B 1999 r. no 6onee yem
16 munnmnoHo B 2009 r. B coBoKynHoCTK 3TV nnaTdopMbl
obecneunBaloT cofepKaTenbHYO U B3aMMOCBA3AHHYHO
KapTuHy o6cTaHOBKM B MupoBOM oKeaHe.

Mocne noAsneHuna MobanbHo cuctemMbl HabnoaeHni 3a
KNMMaTOM CUCTEMbI HaBMIOAEHN 38 MOBEPXHOCTbIO CYLLIM
NPUMEHUTENBHO K KIMMaTy TaKe N0CTUIN Nporpecca,

XOTA MPOrpecc oKasasncA He TaKMM CTPEMUTENbHbIM,
KaK B Apyrux obnactax. K npumepam MOXKHO OTHECTHU
NoBbILWEHHbIE 06A3aTENBCTBA KOCMUYECKMUX areHTCTB No
BbIMYCKY hyHAAMEHTaNbHbIX KITMMAaTUYECKUX fJaHHbIX Ha
OCHOBE CYLUECTBYIOLMX CUCTEM, YTO NMPUBESIO K yryuLle-
HUO HanNU4nA rnobanbHbIX KOMMMEKTOB AaHHbIX, TaKUX
KaK OaHHble O pasmepax nnoLiajn, BbIKKEHHO MoXa-
pamu, o0 gone nornowaemMoi B npouecce QOTOCUHTE3A
aKTMBHOW pagnaummn, o NOYBEHHO-PACTUTENbHOM MNOKPOBE;
noebileHne adppeKTUBHOCTU paboTbl ceTu in situ anAa
MOHUTOPUHIa NeaHUKoOB; 6onee WMPOKUIN c60p AaHHbIX
0 BEYHOI Mep3noTe, 06yCcrnoBNeHHbI TEM, YTO BO BPEMA
MexnayHapoaHoro nonapHoro roga 2008/2009 aTum naH-
HbIM 6bIS10 YENeHO OCHOBHOE BHMMaHMUeE.

[MoMmumMo BKNnaja B COBEPLUEHCTBOBAHME KOHKPETHbIX
ceTeln HabntoaeHuii NMporpamma NCHK akTnBHO NpoABuna
cebA no pAfy ApYyrux HanpasfeHuit, cnocobCTBYA ynyuy-
LLUEHWNIO JONTOCPOYHbIX PALOB KNUMaATUYECKUX AAHHbIX.
BaxHbIM npumepom ABnAeTcA hopMynMpoBaHme NpUHLK-
noe kKnumatumyeckoro moHmtopuHra FCHK. CeronHa atu
npuHuunbsl obecrnevynBatoT OCHOBY AN1A MPOEKTMPOBaHMA
M 3KCNnyaTaumm KnuMmaTU4ecknx ceTel no BCemy Mupy,
BKJIOYAA KaK CUCTeMbl CMyTHUKOBbIX HabnoaeHnn, Tak
n cetn HabnopgeHui in situ. NMporpamma NCHK ycTtaHo-
Buna BaxHble cBA3n ¢ PKNK OOH, cTtaB B 31Ol opraHu-
3auuM aBTOPUTETHbIM pynopom coobllecTBa, 3aHMMa-
lowjerocAa KnumatTudecknumm HabnwgeHnamn. OHa pery-
NAPHO OoTYUTbIBaeTcA nepen BcnomoratenbHbiM opra-
HOM ANA KOHCYNbTUPOBAHUA MO Hay4YHbIM U TeXHUYe-
ckum acnektam PKUMK OOH, a KoHdepeHuua CtopoH
(KC) PKNK OOH vacTo obpawjaetcAa K Heil ¢ npocbboii
OUEHUTb COCTOAHME ceTel HabnaeHUn 3a KNUMaToMm
M OOMOXUTb O NPOrpecce B AOCTMMKEHUN HEOBXOANMBIX
ynyJweHuii. B atoii cBasu lMNMporpamma NCHK, nonb3ay-
ACb yCNyramMmu LUMPOKOM CETU 3KCNepToB, NoaroToBuna
B 1998 r. [Joknan 06 agekBaTtHoCTY r/106asIbHbIX CUCTEM
HabnogeHna 3a kaumarom v 8 2003 r. nononHuna ero
HoBbIMU faHHbIMU. 3aTeMm PKMK OOH o6paTtunachb K Hel
c npocb60il NOAroTOBUTb NMaH OCYLUECTBMEHMUA C y4e-
ToM noTtpebHocTel, chopmynupoBaHHbiXx B [loknage. B
2004 r. 6bin BnepBble nNoaroToBneH /1naH ocyLwjecrsrie-
HuA [nobanbHoU cucTembl HabrogeHus 3a KaumaTom
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Poamep Munk.| Puuapp Turnen

Pasmeryenne Heiparowyero ya Apro 8 [0wHom oxeane
(crieBa). 3arem oH MOKaMeETCA Ha I0BEPXHOCTY BO/bI,
YT00b! 13T6 CUHAJ O TOM, YTO OH PAGOTAET (cpasa).

B nogaepxky PKUK OOH, koTopbiit 6611 06HoBneH B 2010 1.
nocne Bbinycka B 2009 r. oTyeTa 0 Xoae ocyllecTBre-
HuA. PKMK OOH couna 3Tu JOKYMEHTbI O4YeHb Mnones-
HbiMK, 1 MNporpamma TCHK nnaHupyeT ux o6HOBNATH
Ha perynApHoOi OCHOBE OAWH pa3 B NATb UMM LLUECTb J1EeT.

Kpowme Toro, B 1999 r. PKMK OOH o6patunacs K [Nporpamme
'CHK c npocbk6oii opraHmsoBath [porpammy pernoHanbHbIX
NPaKTUYECKUX CEMMHAPOB, YTOObI BbIABUTH NEPBOOYEPEAHbIE
notpebHocTn B o6nactu cuctem HabnogeHuii B pasBuBa-
rowmnxcAa ctpaHax. Ata lNporpamma ocyllecTBrnAnach B
nepuoa ¢ 2000 no 2006 r., B pe3ynbraTe 4Yero Obinn pas-
paboTaHbl pernoHarnbHble NnaHbl gelicTeuin B 10 pernoHax
mupa. OfHaKo peanusauma npeanoXeHnii, NpeaycMoTpeH-
HbIX B MylaHaX, oKasanacb 6onee TpyaHbIM 4eNI0OM, YeM Noa-
roToBKa camMmux nnaHoB. HekoTopble NpeanoxeHna 6binm
peanu3oBaHbl, HO MHOrMe elle NPeACcTOUT peanusoBaThb.
B nonbiTKe oKkasaTb cogelicTBue adhpuKaHCKMM pPErMoHam
B ONnpefeneHnn UCTOYHUKOB (DMHAHCUPOBAHUA ANA OCY-
wectBneHna nnaHos Cekpetapuat FTCHK nomor 8 2006 .
opraHvMsoBaTb coBellaHue B mnonum, KOTopoe NpuBeno
K noAsrnenHuto MNporpammbl «Knumat gnAa uenen passutmA
B AdpurKke». JTa BaKHaA NporpamMma B HacToALLee BPEMA
HalereHa Ha To, YTobObl OKasaTb colencTBMEe B (PUHAHCHU-
poBaHuu notpebHocTe B obnactv cuctem HabnogeHui
B adppuKaHckux ctpaHax. [Mporpamma FCHK npoponxut
paboTaTb C APYrMMMU PpermoHamMm c Liefibio OKa3aHuA coaei-
CTBMA B MOOBUNM3aunm pecypcoB AnA YAOBEeTBOPEHUA nep-
BOOYepenHbIX NoTpebHOCTEN.

6 | bronnerens BMO 61 (1) - 2012

Hasemnaa cranyna 8 Masarnane, Mexcuka (cnesa), n 3anyck
a3posornYecKoil CTaHYNN BO BPEMSA IPAKTNHECKOr0 CEMUHAPa
T'YAH no asponormn 8 Bungxyre, Hamunbua (cnpasa)

Wsmeperne nnotHocTy 7b[a B CHEWHOM LypGhe B 0671aCTH MUTaHNA NIEAHNKA

HakoHeu, Mporpamma NCHK mMoeT 6bITb ynoBneTBopeHa
TEeM, YTO OKasblBaeT COAENCTBMNE B Pa3BUTUM CMY THUKOBbIX
cucTeM HabnoaeHUn B MHTepecax KnumaTta. B TeuyeHue
20-neTHe ucTopun cyllecTBoBaHuA [MobanbHO CUCTEMBI
HabnoaeHW 3a KNMMaTOM OTMEYaeTCA NPAMOE U UHTEH-
cuBHOe B3ammogpelictene mexay Mporpammoint TCHK n
CryTHUKOBbIM coobuiecTBoM. OanH 3 Hanbonee BaKHbIX
pe3ynbTaToB 3TOr0 B3aMMOAENCTBUA COCTOUT B Pa3BUTUN
npoYHbix pabounx ceasei mexay MNMporpammon FTCHK n
KomuteTom no cnyTHMKOBbIM HabntogeHuam 3a 3emnen,
KOTOPbI ABNAETCA rMaBHbIM MEXAYHAPOAHbIM OPraHoOM
no KoopauHauuu HabnoaeHnn 3a 3emnei U3 Kocmoca.
Hanpumep, B8 2006 r. cnyTHUKOBbIE areHTCTBA MO JINHUM
KomuTteta no cnyTHMKOBbIM HabniogeHuAam 3a 3emnen
0TO3BaNuCb Ha Knumartuyeckmne notpebHoctn NCHK B
Takux obnactax, Kak atTmocdepa, OKeaHbl 1 MOBEPXHOCTb
cywu, ccoopmynupoBas 58 oTaenbHbIX 4eCTBUI, KOTO-
pble Heobxoaumo npeanpuHATb. Kpome Toro, Komurert
Mo CNyTHWKOBbIM HabnwogeHuam 3a 3emnel nonpo-
cun npoBecTu 6onee getanbHbIA aHanu3 notpebHocTeN

Cabpuna Cnaiix

M. Xénan/Yuusepcutet Liopuxa



B obnacTtu HabnogeHuin

3a KNMMAaToM M3 KocMoca.

Pesynbtatbl aHanusa 6binu

npenocTtaeneHbl B 2006 r. B

dopme, Tak Ha3blBaemMmoro,

[ononHeHnA No CNyTHUKOBbIM

Bornpocam kK lNnaHy ocyulectene-

HuA TCHK u ewe pa3 B 2011 r. nocne

BbiNycKka o6HoBneHHoro NnaHa ocyuwlecT-
BNEHUA.

By.qyu.wle BO3MOMXHOCTU N 3aaa4m

HecmoTpAa Ha 3Tu BaXHble pe3ynbTaTbl, QOCTUIHY-
Tble B nocneaHue 20 neT, No-NpexHemMy ocTaeTcA 3Ha-
YnTenbHOE Yncro noTpebHoCTel, KOTOPbIE HYXHO yaO-
BNETBOPUTb. OTO 0COBEHHO KacaeTcA pa3BMBaOLMXCA
CTpaH, rae HeKoTopble ceTu HabnoaeHNn yxyawunucs,
a He ynyyWwunucb, HecMoTpAa Ha ycunua [porpammebl
FCHK n apyrnx 3anHTepecoBaHHbIX CTOPOH.

Tak kak lNMporpamma N'CHK ycTtpemneHa B 6yayllee, B
LLeHTpe BHUMAHMA NOABNAETCA PAN HOBbIX Ba*KHbIX 3adau.
OKCNepTHbI cermMeHT BceMnpHO KNMMaTUYEeCKOW KOH-
depeHumn-3 8 2009 r. onpenenun MobanbHyto cuctemy
HabnoaeHnn 3a KNMMaTOM B Ka4YecTBe BaXKHelLero ane-
MeHTa HoBoWi [Mo6anbHOW paMo4YHO OCHOBbI ANA KNUMmaTu-
yeckoro o6cny»uBaHuA. B HOBOM KnnMmMaTnyeckom obcry-
UBAHUM UCMbITLIBAIOT MNOTPEOHOCTb KPYMHbIE NOJb30Ba-
TeNbCKNE CEKTOPbI, BKITHOYaA BOAHOE X03ANCTBO, CENIbCKOE
X03ANCTBO, 3JpaBOOXPaHEHUNE M OpraHbl No obecneyeHnto
roTOBHOCTU K 6€ACTBMAM U NTIUKBUAALUN UX MOCIEACTBUIA.
Mmo6anbHaA cuctemMa HabnAEHW 33 KMTUMATOM AOKHA
6bITb cNOocob6HOW yOOBNETBOPUTb NMOTPEOHOCTUN B 3TOM
HOBOM 0OCHYXMBaHUM HA rNo6anbHOM, permMoHanbHOM U
MeCTHOM ypoBHAX. Ha camom pgene achpeKkTUBHOCTb KNun-
MaTUYEeCKOro 0bNyUBaHUA, N0 KpaHel Mepe, YacTUYHO
6yneT 3aBUCETb OT 3a1€MCTBOBAHHbIX ceTell HabnoaeHun,
Ha OCHOBaHWUM KOTOPbLIX MocTpoeHa [MobanbHaA cuctema
HabnoageHnn 3a KNMMaToM.

Mporpamma NCHK ABnAeTCcA 0OAHUM U3 aKTUBHbIX y4acT-
HMKOB nMofaroToBKku lNnaHa ocyuwecTeBneHuna MobanbHol
pPaMOYHOI OCHOBbI ANA KNIMMaTUYEeCKOro 06CnyKnBaHuA.
BmecTe ¢ lenapTameHTOM HabnoaaTenbHbIX U MHGOP-
MauuoHHbIX cuctem BMO u gpyrumu opraHmuszaumamm
OOH v 3anHTEpecoBaHHbIMY CTOPOHaMV OHa OKasbliBaeT
copelicTBMe B NOAroTOBKE NpunoxeHua Kk MNnaHy, kaca-
touerocA KoMrnoHeHTa «HabnogeHnA N MOHUTOPUHT ».
Mpeanonaraetca, yto MNnaH ocyuwecTeneHna MMobanbHol
paMOYHOI OCHOBbI ANA KIIMMATUYECKOTo 06CNyKNBaAHMA 1
NPUNOXeHUA K HeMy 6yayT yTBep»aeHbl Ha BHeoyepeaHoli
ceccun KoHrpecca BMO B oktAb6pe 2012 ropa.

Momnmo HoBoOW I'IOTpe6HOCTVI B KNIMMaTUYeCKnUX Habno-
OEHUAX ANA NnoaaepPXKN pa3BnUTMA U UCMNOJ1b30BaHUA KITN-
MaTU4YeCKOoro O6CJ'Iy)KI/IBaHI/IF| NMMEETCA TaKXe n0Tpe6—
HOCTb B KITMUMATUYECKUX Ha6J'II'OL|eHI/IF|X anAa ynpaBlieHUA
KIMTMMaTU4YeCKUMUMN pncKkamMmm M agantTaunmn K UaMeHeHuro
Knnmara. HeOGXO,EII/IMbIM ycnosumem anAa 3d)(*)eKTVIBHOFO

yrnpaBneHna KNMMaTUYeCKUMM pUcKamMu ABNAETCA Hanu-
yne HagexHo MHopMaLmM 0 TOM, Kak permoHasnbHbli
KnumaTt 6yieT MeHATLCA B CE30HHOM U MEXrooBOM Bpe-
MEHHbIX MaclTabax UnM Kak OH M3MEHUTCA B JECATU-
neTHem n 6onee ANUTENbHbIX BpEMEHHbIX MacluTabax.
B 6nuxariwem 6yaywem MNporpammva NCHK nnanupyert
OpraHM30BaTb KPYMHbI MPaKTUYECKUN cEMUHAP, YTOObI
nydywe NoHATb NoTpebHocTU B o6nactn cuctem Habnto-
NeHWi ANA NoAAEPKKMN B MOArOTOBKE 3D PEKTUBHBLIX Mep
no agantauuu. B 6onee gonrocpoyHoli nepcnekTUBe oHa
6ynet paboTaTb, YTO6bl 06ecne4YnTb yaoOBIeTBOPEHUE
3TuX notpebHocCTEN.

Pe3toMupyA, MOXHO cKa3aTb, YTO MHOroe ObIy10 caenaHo
Mporpammoii FTCHK B nocnenHne 20 net anA noanep*ku
mob6anbHoW cuctembl HabnoaeHuii 3a knumatom. OgHako
no-npexHemy cTOUT 3agayva co3aaTb U obecneynTb
paboTy PyHKUMOHMPYIOLLEN B MONTHOM 06beMe CUCTEMbI
HabnoaeHui 3a KNMMaToM, KOTopasA MOMET Y10BIeTBOPUTb
noTpebHOCTb B KNMMATUYECKMUX HAOMOAeHUAX ANA uenen
HayKU, NONUTUKN, O0BCIYKMBAHUA U OLEHKN.
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[lpeononexne «nocnefHen Munn»

C MOMOLLIbI0 OMOBELLIEHNA 0 CYPOBbIX
ABNIEHNAX MOro/ibl NOCPE/iCTBOM
MobunbHOIi TenedoHHOIi CBA3N

[Inathopma sB3aumopencTemna

C Nonb30BaTenAMU B 4enCTBUN

ExerogHo B Ad)pm(e N3MEeH4YNBOCTb KJIuMaTa n CypoBblie
noroaHblie ycJsqioeuA noaeeprardT onacHOCTU N YHOCAT
WUJIN YHUYTOXAKOT AECATKUN TbICAY 4YeJioBe4YeCKUxX HMU3HEN
N UCTOYHUKOB CyLLleCTBOBaHMA. HeKOTOpOVI, ecnu He 60r5b-
Lemn, 4acTn aTux noTepb MOXHO 6b1510 Obl M36e)KaTb, ecnm
6bl HaceneHne NMeno CBOGBpeMeHHbIFI OOCTYyN K HafexHom
M NOKanunsoBaHHOM MeTeOpOJ’IOFVI‘-IeCKOVI I/IHdJOpMaLlVII/I.

Take MOXHO 6b1510 661 6051ee 3PPEKTMBHO MIIAHNPOBATH
MHOI1E BaXKHble BUJIbl XO3ANCTBEHHOW 1€ATENBHOCTY U MOBbI-
CUTb YPOBEHb MPOAOBONbLCTBEHHON 6e3onacHoOCTU, ecnu
6b1 ntoan 6bINK Haanexawum obpasom MHPOPMUPOBaAHbI O
CE30HHbIX KNMMMATUYECKMX NPOrHO3ax U MOTN NPEANPUHATL
cooTBeTCcTBYOLWME AelicTBMA. CenbCcKoe X03ANCTBO, Hanpwu-
Mep, Nnony4uno 6bl OrpoMHYH Nonb3y, ecnu 6ol y hepme-
poB 6bina ce3oHHaA UHpopmauua 06 ocagkax u Temnepa-
Type, KoTopaa nomorara 6bl UM MPUHUMAaTb PELLEHMA O TOM,
CeMeHa KaKu1X KyrnbTyp CEeATb, — B 3TOM CJly4ae Bbipocria Obl
YPOKaNHOCTb, @ BMECTE C POCTOM YPOXKANHOCTU YryYLIn-
nocb 6bl 3KOHOMUYECKOE MONOXKeHMe Bcero coobLiecTa.

3HauMTENbHbIE TEXHONOMMYECKUE YCMEeXy N aHanMTU4ecKne
[OCTUXEHMA B 0611acT! NMPOrHO3MPOBaHWA rnobanbHOro Knu-
MaTa 1 CypOBOW MOrofbl MPUBENU K NMOABMEHUIO HAaEXHOWN
METEOPOSIONMYECKOM N KNUMATUYECKON MHADOPMaLIMOHHOMN
npoaykumm n obcnyxunsaHuto. Ho B paserBatoLLMXcA cTpaHax,
roe Yyacto MHdopmMauma Hy»KHa 6onee BCEro, Nullb HEMHO-
rme MMerT AOCTYMN K BbICOKOKAYe€CTBEHHOW METeoposoru-
UYECKOWN 1 KNnuMmaTmnyeckom npoaykuum. B Tex cnyyasx, korna
WHdOPMaUMA OOCTYMHa, HET YBEPEHHOCTU B TOM, YTO OHa
nonageT K KOHEeYHbIM MOoJIb30BaTENAM, KOTOPbIE HYKAatoTCA
B Hel 6ornblUue BCEro M UCTOYHMKN CYLLIECTBOBAHUA KOTOPbIX
3aBUCAT OT 3TOoM MHopMauun. A ecnv OHa BCe e nonageT
K HUM, HET YBEPEHHOCTM B TOM, YTO MOJb30BATENM CMOryT
NMOHATb 3TY MHADOPMALIMIO U MPUHATb PELLEHNA Ha €€ OCHOBE.

BMO nocpenctsom cBoOel ceTU HaLMOHalbHbIX METEOPO-
NOrMYECKNX U rT’MAPONIOrMYeCcKnX cnyxo, paboTatolwmux no
BCEMY MUpYy, paboTaeT Hag TeM, YTOObl yNydLlUUTb CUTYa-
LIMIO, NbITAACh NPEoAoNeTb «NocneaHtoo Mmunox». Mpu noa-
nep»Ke npaeuTenbcTBa HopBernn n BcemupHoro 6aHka
BMO B pamkax NpoeKTa Mo OMOBELUEeHNI0 O CYPOBbIX
ABJNIEHNAX NOroAbl NOCPENCTBOM MOOUIbHOW TenedOoHHO’
CBA3U B OMbITHOM NOPAAKE NOBOAUT METEOPOSTIOrNMYECKYO
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M KIUMaTUYECKYIO MHOPMaUUo HENOCPEACTBEHHO A0
KOHEYHbIX MoNb30oBaTesNe B YraHae, Nofb3yAcb TEM, YTO B
CTpaHe LWMPOKO pacnpocTpaHeHbl MoOunbHble TernedoHbI.

OpueHTaumAa Ha obcnyxmnBaHue
depmepoB 1 pbibakoB

B nocnepnHee pecAatuneTtue B AdpurKke HabnrogancAa Hecrbl-
XaHHbI POCT B UCMOSb30BaHMM MOBUIbHbLIX TenedoHoB. Mo
naHHbiM MexayHapoaHoro coto3sa anektpocsasun (MCDJ), B
Adpuke Habntoaanca camblii 6bICTPbIV POCT PbiHKa MOBUSIb-
HOW TenedOHHOWN CBA3M, KOTOPbIA B NOCNeaHue NATb neT
poc B 2 pa3a 6bicTpee, YeM rnobanbHbIl peiIHOK. B cTpaHax
AdopurKM, pacnonoxeHHbIX K tory ot Caxapsbl, 9 ns 10 xuTte-
nen, UMerLWnNX 4OCTYN K TenedoHy, NoNb3ykTCA COTOBOM
TenedoHHOW cBA3blo. B YraHge 13 MUNNMOHOB YernoBek,
T.e. oKoso 38 % HaceneHuA, UMetT MOBUIbHbIV TeNedOoH.
M Tam 310 uncno npopomnkaeT pacTu.

OkcnepumeHTanbHble NnpoekTol BMO no onoBeLeHunto o
CYPOBbIX ABMIEHUAX MOroAbl NOCPEACTBOM MOOUNbHOM
CBA3U, pa3BepHyThble B YraHae, MMeKT iBa KOMIMOHEHTa.
OavH KOMMOHEHT OPUEHTUMPOBAH Ha PepMepoB, APYrou
Ha pblbakoB Ha o3epe Buktopua. O6a KomnoHeHTa noa-
YEepPKMBAIOT BAa*XHOCTb HEMPEPbIBHOrO B3auMoaencTBuA
MeXay NocTaBLMKaMu O06CNyXMBAHUA U KOHEYHbIMU
nonb3oBaTtenamMu. Ytobbl ob6cnynsaHme 6b1no akTyasnb-
HbIM, Heo6x0AMMO, 4TOOblI MOCTaBLUMK OOCNYyKUBAHUA
NMOHUMan peanbHble NOTPEOHOCTU NONb30BATENEN B KOH-
KPeTHOM MecTe 1 Oblfl YyBEPEH B TOM, YTO 3TU MOJSb30-
BaTeN NOHUMAOT METEOPOJIOFMYECKYO MHADOPMaUMIO,
KoTOopaA uwm 6yaeT HanpaBfeHa, U MOTYT €€ UCMONb30-
BaTb AA NPUHATUA NPaBUJIbHbIX PELUEHUN.

Ckopo nu nonaeT aoxab? BoT 4TO HaM HyXHO
3HaTb!

B okpyre Kacece, pacnonoxeHHOM B tOro-szanagHou
yacTuv YraHabl, Heaneko oT rpaHulbl ¢ [leMoKkpaTuiecKkom
Pecny6nukoit KoHro, noxab 06blYHO HA4YMHAET UATU B
nepvopa ¢ dpeBpanA nNo MapT, NpeBpaLlan Cyxyr Kpac-
HYO MOYBY B 3efeHyto annetn. Pepmepbl NnaHUpyOT
CBOW NaxOTHO-NMOCEBHbIe PaboTbl B COOTBETCTBUM C 3TUM
YCTAHOBUBLLUUMCA B TEYEHUE MHOTUX NIET BPEMEHHbIM
peX1MMoM BbinageHnAa ocagkoB. Ho 6biBalOT MU3MeEHeHUA.



HekoTopoe BpemsA Hasaj, B OAMH U3 AHEN B KOHLe MapTa,
korga butxmnbaHoxn Aonpac, pepmep ns Kacece, nocmo-
Tpen Ha HebO, TamM Mo-npexHemMy He OblfT0 HUKAKUX NMpu-
3HaKoB aoxnaA. B npeabinywne Hegenv o6naka HECKONbKO
pa3 noKpbiBanun Hebo, HO ynarno NNLWb HECKOMbKO Kanesb.
MecTHble dhepmepbl 6bi 06eCnoKoeHbl M NMOCTOAHHO 06pa-
Lanuch K HEMY 3a COBETOM, HO eMy Heuero 6bIno cKkasaTb.

ButxnbaHoxmn ABnAeTcA 0OWMHHBIM MHPOPMALMOHHbLIM
paboTHukom (Commuity Knowledge Worker) dooHna MpamuH,
opraHusauum, KoTopaAa NoMoraeT MeCTHbIM UHCTUTYTam
MUKpOKpeanToBaHuA paboTaTb 6onee adhPeKTUBHO U npe-
[OCTaBIAET HEUMYLLMM CMOAM HaceneHUA MHHOBAUMOHHbIE
peLleHnsa Ha 0CHOBE MOBUNbHON TerledPOHHOM CBA3U. Y Hero
eCTb CMapTdOH, BblAaHHbIN ooHAOM lPaMuH, C KOTOPOro OH
nonyyaeT AOCTYM K onpeaeneHHoOMY CNeKTPy LeHHOW MHAdop-
MauuKn, Kacarollenca cenbckoro xosalctea. Hanpumep,
cmapTdgoH obecneynBaeT AOCTYN K UHGOPMaLMN O MOKYM-
HbIX LieHax Ha Pa3fINYHYH CEeNbCKOXO3ANCTBEHHYO NPOAYK-
LIMIO Ha pa3HbIX pPbIHKaX, KOTOPYHO OH JOBOAUT A0 CBEAEHUA
MeCTHbIX hepmepoB, 4ToObl MOMOYb UM ONpeaennTb, Kyaa
BE3TW CBOW yporkai. ECTb Tak»Ke 4OCTYN K Apyrou npakTu-
YecKoWn nHopmaumnm, Tako Kak MHopMaumnA 0 TOM, Kak
60poTbCA C NOBpEXAEHNEM CENbCKOXO3ANCTBEHHbIX KYIb-
TYp, BbI3BaHHbIX 601€3HAMU N HACEKOMbIMU-BPEANTENAMMU.
lpynna poHpa NpamuH B Kamnane paboTaeT ¢ pasnnyHbiMu
napTHepamu, 4Tobbl NoaaepsnBaTb MHPOPMaLNIO, KOTO-
pyto nonyyaet ButxmbaHaxu B akTyanbHOM COCTOAHUN.

Takum obpasom, fpy3bA ButxubaHgxm, konneru-gpepmepsl,
NPUXOAUNM K HeMy, Koraa um Tpebosanocb 6onee noapob-
HaA UHOPMaUNA, YHEM OHU MOTTIN MONYYnUTb N3 cOBCTBEH-
HblX HabnOAeHN, Ha OCHOBE KOTOPOW MOXHO NPUHUMATb
peLLeHNs, KacatoLLmMecA X X03AncTB. butxnbaHakm ncnonb-
30BaJs CcBOI BosWeOHbI TenedoH, YTobbl OTBEYATb Ha UX
BOMpPOCbl. TeM camMbIiM OH BbICTynasn B KayecTBe MHAop-
MauUWOHHOr0 NocpeaHuKa, OTBETCTBEHHOMO 3a TO, YTOObI
nomoraTb Apyrum cdepmepam B ero obuiMHe, Mcrnonb3yA
MOOUNbHOE YCTPOMCTBO, BblAaHHOE eMy hoHAOM pamMuH.

Ho Bonpoc, KoTopbiii 3agaBanca emy Yaule Bcero: «Korna
noaeT AOXAb?», — HE Haxoaun otTeeTa. Ha aToT cambliii
BaXHblll BONpoC ero BoswebHbIli TenedoH He oTBevar.

Beopn B peiicTBMe MoaynA no onoBeLeHUro
tdhepmepoB 0 CYpOBbIX ABMIEHUAX MOroabl

Okono 90 % cenbckoro HaceneHuAa YraHabl XWBET 3a
CYeT HaTypasibHOIo CEeNbCKOro X03ANCTBa, KoTopoe 60/b-
Wen YyacTblo 3aBUCUT OT OCAAKOB, MO3TOMY HE TOJIbKO
ButxnbaHgxn n cbepmepnbl B ero obLmMHe 04eHb XOTAT
3HaTb, KaKylo MOroay v KNumMaT OXuaaTb B Criefytolwem
ce3oHe. YT06bl MOBLICUTbL YCTONUYNBOCTb K MEHAOLLMMCA
KIIMMaTUYECKUM YCNOBUAM U YINYULLUTb CBOE 9KOHOMM-
Yyeckoe MnosfoXxeHue, BceM cpepmepam B YraHae HYXHO
MMeTb AOCTYMN K TaKoW MHOpMaUUKM U yMeTb €€ UCMOSb-
30BaTb B NPOLECCE NMPUHATUA PeLUeHWIA.

C aTtoli uenbto B cpespane 2012 r. lenapTtamMeHT MeTeo-
ponoruun YraHabl B TECHOM COTPyAHUYecTBe ¢ (0OHOAOM
lpamnH n BMO BBen B nenctBmne cenlbCKOX03ANCTBEHHbIN

KOMMOHEHT 3KCNEePMMEHTaNbHOro NPOeKTa No ornoBeLLle-
HUWIO O CYPOBbIX ABNEHUAX NOroAbl NOCPeACTBOM MOOUNb-
HOW TenedoHHOM cBA3K. [TpOeKT HanpaBseH Ha ynyulle-
HVE CKBO3HOro npouecca B arpoOMeTeoposiorM4eckom
o6CcnyXnBaHUM M Ha JOBefEHNE CENbCKOXO3ANCTBEH-
HbIX peKOMeHAauunii, CocTaBNeHHbIX Ha ocHoBe 10-aHeB-
HbIX, MECAYHbIX M CE30HHbIX MPOrHO30B, B 60nbLUEe cTe-
rneHu HenocpeacTBeHHO Ao dhepmepoB oKkpyra Kacece ¢
MoMOLLb 0BLWMHHBIX NHPOPMALMOHHbBIX PaBOTHUKOB.

Ycnex npoeKkTa 3aBUCUT OT 3P DEKTUBHOMN ABYCTOPOHHEN
CBA3M MEXAY MOCTaBLUMKaMM OOCNYHKMBAHUA U KOHEY-
HbIMM Monb3oBaTenAmMu. Bo Bpemsa yue6HO-NpakTU4ecKoro
ceMunHapa, opraHmsoBaHHoro anA 21 o6LwmuHHOro nHogop-
MaumoHHoro paboTHuKa okpyra Kacece, 6bina obecne-
YeHa ngeanbHaA BO3MOXHOCTb ANA YNyYLIEHUA B3aUMO-
nelicTBUA MexAay AByMA rpynnamu. B xome cemuHapa
MeTeoposnor us [lenaptameHTa mMeTeoposiorum YraHabl
06bACHAN, KaK criegyeT UHTEPNPETUPOBaATb METEOPOSIO-
rMYECKYH, KIIMMaTUYECKYIO U CENIbCKOXO3ANCTBEHHYO
pekomMeHAaTenbHy MHpopMauuto, n 06LLMHHbIE MHAOP-
MauUWOHHble pabOTHUKM OTKPbITO 06CYKAanu, Kakne TUMbl
MHOPMaLMOHHOW NPOAYKUUM OHM XOoTenu 6bl nony4aTb
M KakaA npoaykuma 6oina 6bl Hanbornee NonesHon.

B nepsbIit pas butxmbaHmxm pasroBapuBan HENOCPEACTBEHHO
¢ meTeoponorom. OH nony4un noHATNe o paboTe MeTeopo-
NOroB 1 y3Han O pasnMYHbIX NapameTpax, KoTopble N3me-
PAIOT Ha METEOPONOrMYECKON cTaHUMK aapoapoma Kacece.

B pamkax doepmepcKoro KOMMNoOHEHTa NPOEKTa Mo ornoBeLLe-
HUIO O CYPOBbIX ABMEHMAX MNOroAbl NTOCPEACTBOM MOBUIbHOM
TenedoHHoW cBA3M B oKkpyre Kacece Takxe 6bina nybnupo-
BaHa MHMLMATUBA, KOTOPAA yKe YCMNeELLHO 3apeKkoMeHjoBana
cebAa B 3anagHoii Yyactn AdpuKkn, roe 06LUMHHBIM UHGOpP-
MauUMOHHbIM paboTHMKaM Obinn BblAaHbl NNacTMaccoBble
LOXAEMEPbI C TEM, UTOObl OHW Kak MeTeoposiorM Mornu
permcTpupoBaTh CYTOYHbIE OCAAKMN U yyacTBOBaTb B cbope
AaHHbIX. OBLUMHHBIX MHOPMALMOHHBLIX PaBOTHUKOB NpPO-
MHCTPYKTMPOBArM, Kak Nofb30BaTbCA AOXKAEMEPAMM U KakK
HanpaenATb UHOpPMauuto B lenapTaMeHT METEOPOSIOrUn
YraHabl ¢ X MOBUnbHbIX TenedgoHoB. [JaHHble, KOTOPbIE OHU
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cobepyT, MOBbLICAT KA4eCTBO METEOPOSIOrM4YEeCKON 1 Knuma-
TUYECKOM MHCpOPMALIMOHHO NPOoAYKUMK, KOTOPYH UM Harnpa-
BUT, B CBOIO o4epenb, [lenapTtaMmeHT MmeTeoponorum Yranabl.

NTakK, koga xe nonget goxab? O6LWMHHbIE MHOPMaLK-
OHHble paboTHMKM KaHcece nmony4yunu nepsblii CE30H-
HbI MPOTrHO3 N CENbCKOXO3ANCTBEHHbIE PEKOMEHAALNN
Ha nepBoi Hepgene mapTa 2012 r. Tenepb butxnbaHaxm
MOeT cKa3aTb CBOMM Konneram-depmepam, Korga,
BEpPOATHee BCEro, nouaeT AOXKAb.

OKcnepumeHTanbHbIN NpoekT B Kacece 6yneT ocyulecT-
BNATbCA A0 KoHUa 2012 r., nocne Yero oKuUaaeTcA, YTo OH

oxBaTUT Bonee LUMPOKUIA KPYT Y4aCTHUKOB Mo Bceli YraHae.

Pbibaku Ha o3epe Buktopusa

Osepo Buktopua AaenAeTcA camMmbiM 60NbLLUNM 03€pPOM B
Adbpuke, n ero nenAart mexay coboii KeHna, TaH3aHuA u
Yranga. O3epo ABNAETCA UCTOUYHUKOM CYLLECTBOBAaHWUA AnA
okosno 200 000 pbi6akos. J1oB pblbbl 06bIYHO OCYLLECTBIA-
€TCA C MaNleHbKMUX MeperpyeHHbIX AepeBAHHbIX NMOAOK.
O3epo Buktopua Takxke LUMPOKO UCMONb3yeTCA ANA TpaHC-
nopta u Toproenu. Ho 605bLWMHCTBO M3 TeX, KTO NOABMNAETCA
Ha 03epe, He YMelOT nfiaBaTb, @ CnacaTesibHble KUNEeTbl He
BCEraga MetoTcA B Hanuuun. B pesynbtaTte, BHe3anHble CUsb-
Hble BETpa, 06pasytoLme BbICOKME BOSHbI, KOTOPbIE MePEBO-
payMBatoT AEePEBAHHbIE NOAKN, ABNAIOTCA Ha 03epe Buktopua
npuymHoi cmepTtn okono 5 000 pbibakoB exxerogHo.

Takum obpa3om, akTyanbHasA, TOYHaA U NIErko AOCTYMNHasA
METEOPONOrMyeckan MHAOPMaUNA UMEET HKUHEHHO BaX-
HOE 3HaYeHue AnA MHOTUX NMofel, XUBYLLNX OKOJI0 03epa
1 3a cyeT o3epa. Vicnonb3oBaHne MobunbHbIX TENEOHOB
MOT0 6bl yyULINTb pacnpoCcTpaHeHWe LUTOPMOBbIX Npea-
yrpexaeHuii U NpeaoTBPaTUTb HEHYKHYIO MOTepto Yeno-
BEYECKMX ¥KU3Hel Ha o3epe Buktopua. Peibakm cmornm 6bl
npuHumaTb 6onee 060CHOBaHHbIE peLLeHMA 0 TOM, Koraa u
rae BECTY NOB pbibbl, ecnun 6bl OHU NoSyYanu MeTeoporso-
rMYECKYHO MHOPMAaUMIO U NPeRyNpPeXAEHUA Ha CBOU COTO-
Bble TenedoHbl. [Jaxe ecnu 6bl oHU yxe OblNn Ha 03epe
B TOT MOMEHT, Korga noctynuna nHgpopmauma, oHn 6bl
MOT/IV €€ UCMOSb30BaTb, YTOObI peELLNTb, CrieayeT Nim ocTa-
BaTbCA U HYXHO MUCKaTb ybexunile B 6e30nacHoli 30He.
MeTeoponorunyeckaa nHcopmauma nomorna 6bl cnacTtu
MHOTIUE XNU3HU U ynyymnna 6bl 9KOHOMUYECKOE MOoSoXKe-
HUe O6LLUMH, KMBYLLMX BOKPYr 03epa, rge MHorune pbibaku
ABNAOTCA €AMHCTBEHHBIMU KOPMUbLAMU 6OMbLLNX CEMEN.

HenaptameHT meTeoponorum Yrangol 1 BMO coBmecTHO
¢ komnaHuAamMmu Ericsson Communications 1 MTN Mobile n
HauroHanbHbIM MHCTUTYTOM MO cnaceHuto Ha o3epe BukTtopusa
BMae 2011 r. Hayanm B aKcnepMMeHTanbHOM NopAaKe Npeao-
CTaBNATb 06CNyXUBaHME NO OMOBELLEHNIO O CYPOBbIX ABME-
HUAX NOrofbl NOCPeACTBOM MOOUIbHON CBA3M AnA pbibakos
okpyra KanaHrana, KoTopblii HaxoAnTCA B HOro-3anagHom
yacTtu YraHgbl. C Toro BpemeHu TbicA4a pbi6akoB ¢ OCTPOBOB
Ccece 3aperucTtpupoBanach ass nonyyeHnsa 06CnyxnBaHua.

B xone akcneprMeHTanbHOro NpoeKkTa cneunanmsnpoBaH-
Hble MECTHbIE METEOPOSIOrNYECKNE MPOTrHO3bl EXXEAHEBHO
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HanpaenANNCb 3aperMcTpPMpoBaHHbIM pbibakam ¢ MOMOLLbIO
cucTeMbl nepeaayvn KopoTkux coobuwenunii (CMC). MNMporHos
npenoctaenAancA [lenaptamMeHTOM MeTeoOpOornm YraHabl,
KOTOPbIN TaKXe oTBe4YaeT 3a BbiMyCK NpeaynpexaeHuii o
CYpPOBbIX ABMEHUAX NMOrofAbl Ha OCTPOBHOW YacTu o3epa
BukTtopuAa. [lenaptameHT meTeoponiorum YraHabl CBA3bI-
BaetcA ¢ MTN Mobile ¢ nomouwbto npunoxxeHua, paspabo-
TaHHoro Ericsson Communications, koTopoe obecnevu-
BaeT BBOA NPOrHO30B B Haanexaluen popme 1 Mx AOCTaBKY
pbi6akam Ha ocTpoBax nocpeacteom nnatdopmbl CMC.

BakHoli YacTbto NPOEKTA MO OMOBELLEHUIO O CYPOBLIX ABIE-
HUAX Noroabl NOCPEACTBOM MOBUIbHON TeNedOHHO CBA3M
ABUNOCb CO3AaHUE BO3MOMHOCTMW ANA B3aMMOAencTBuA
MeXAy Yy4acTBYHOLMMM B MPOEKTE 06LIMHAMU U NOCTaB-
WwmKamm obcnymBaHuAa ¢ Tem, YtTobbl 06ecneunTb obpart-
HYt0 CBA3b. KntoyeByto ponb B 3TOM chirpan HaunoHanbHbIi
MHCTUTYT MO CnaceHuto Ha o3epe BuktopuAa, Tak Kak y
Hero 6bin 6oraTblil ONbIT B3auMoaencTeuA ¢ pbibonoseu-
Knmm obwmHamm. Nomumo HenpepbiBHOW 06paTHOM CBA3N
no BOMPOCY NMPUrofHOCTK OBCNYXMBAHUA K UCMNOMNb30Ba-
Huto, Obll0 NpoBeAeHO ABa onpoca ¢ TeM, YToObl nyulle
MOHATb, HAaCKOMbKO MPUrOAHO M NMONe3Ho obcnyuBaHue
AnA oBLLMH, a TaKXKe KaK ero MOXHO ynyuwmnTb B 6yayLiem.

Pbi6aku BbICOKO OLEHWUIIN TOYHYIO U CNEeunannu3npoBaHHyo
MHOpPMaLUO, KOTOPYHD OHWU MOJlyYatoT Ha MobBunbHble
TenedoHbl. O6cnyxuBaHMe NpegocTaBnAeTCcA Ha MecT-
HOM A3blKe NnyraHaa, n coobLleHnA NPOCTbl ANA NOHUMa-
HuA. Abybakap MyTtAba, pbibak ¢ ocTpoBa bybeke, nan
cneagyrowmin KommeHTapuii: «OnoBelleHne 0 CypoOBbIX
ABNEHUAX MOroAbl NocpencTBOM MOOUbHONW TenedoHHOM

Knap Baii3 ne Bet



CBA3M YNYYLIUIO HaLy XW3Hb BO MHOTUX OTHOLUEHUAX.
OHO oKasano Ham nomolyb, NpefocTaBnAA MHpopma-
LU0 0 MOTOAHbBIX YCNIOBUAX Ha 03epe, U cnocobcTBOBanNo
COKpaLleHM1Io Yncra HeCcHaCTHbIX Cly4yaeB».

«OnoBeLLeHre 0 CYypOBbIX ABMEHMAX MOroabl cenano o4eHb
nobpoe geno», — otmeTun Takxe Pobept Ccebanamy, pbibak
n Toproeel 13 okpyra Kananrana. OH noAcHun: «PaHblue
Mbl BbIXOAWUY Ha 03epo, He 3HaA, 6yaeT noroga MeHATbLCA
WK HET, @ Celiyac MHE HYHO TONbKO 3arnAHyTb YyTPOM B
cBoW TenedoH, U A 3HatO, KakaA byaeT noroaa B TeYeHME AHA,
M MOTY peLunTb, CTOUT MHE BbIXOAUTb Ha 03€PO UIIN HET».

JKcnepuMeHTanbHbIA NPOEKT NOKasa Hannyme o4eBu-
HOl MoTpebHOCTU U HEOBXOAMMOCTU B OOCNYKUBAHUN
Takoro popna B YraHpe.

Ynquemne npepocTaBieHNA KnnmMmatTndecKoro
n metTeoponornyecKkoro o6cnymm3a|-wm

[MpoeKT NoO OMOBELLUEHUID O CYPOBbIX ABNEHUAX MOronbl
rnocpeacTBoM MoBUINbHOM TenedOHHON CBA3U NMPOUCTEKaET
M3 pernoHasnbHbIX MHMLMATUB, TaKUX KaK AaBHO (OyHKUMO-
HUpyoLWMin Popym Nno OPMEHTUPOBOYHBIM NPOrHO3aM Kin-
marta anAa pavoHa bonbworo AdpukaHckoro Pora, KotTopbii
ABakAbl B rof BbiNMyCKaeT Ha OCHOBE KOHCEHCYCA CE30HHbI
OPUEHTUPOBOYHbIN NPOrHO3 KNumarTa, u [NpoeKT no nporHo-
3MPOBaHMIO CYPOBOW MOrofibl, KOTOPbIA HaNpaBfeH Ha YKpe-
nneHue noTeHumana HaumoHasnbHbIX METEOPOSIOrNYEeCKMX
cny»x6 B pervoHe U rnoBbilLieHNEe OBEPUA K CUHOMTMKAM B
OTHOLLEHUN NPOrHO3MPOBAHMA CYPOBbIX ABNEHWI NMOroabl.

MpoeKT No ONOBELLUEHUIO O CYPOBbLIX ABMIEHUAX MOroAabl
nocpeactTBoM MoOOGUNbHOW TenedOHHOW CBA3U TaKkKe

HanpasrieH Ha TO, YTOObI yNy4YlWNTb CETb METEOPOSIOrN-
yeckux HabnogeHut B YraHaoe anAa noafgepXKku npeno-
CTaBIeHUA BbICOKOKA4YeCTBEHHON MEeTEe0opPONorM4ecKkon un
KNMMaTU4YeCcKon MHOopMaUnoHHOM npoaykuun. Ana dep-
MEpPCKOI YacT! NpoeKTa B AOMONIHEHNE K CTaHUWUK, pas-
Mellaloulenca B HacToALlee BpeMA B asponopTy Kacece,
B oKpyre Kacece 6biniv BBeAeHbl B IENCTBUE ABE HOBbIE
MEeTEOpPOSIOrMyecKkmne cTaHUmm, Kotopble 6yayT MHTErpu-
pOBaHbl B HAUMOHAaNbHY CeTb HabnoaeHNA.

HabntogeHuA 3a TemnepaTypoi MOBEPXHOCTM 03epa UMeKT
ocoboe 3HavyeHue AnA NPOrHo3npoBaHMA CypOBOI Noroabl
B palloHe o3epa BukTtopuAa. PasHuua mexay temnepary-
POl MOBEPXHOCTM 03epa U TeMnepaTypor Ha MOBEPXHO-
CTV CYLUM, OKpYKatoLLel 03epo, NOPOKAAaeT KOHBEKTUB-
Hble METEOpPOSIornyeckue nNpouecchl, cnyxalme npu4in-
HOW rpo3, KOTopble BNEKYT 3a cob60oii 06unbHbIE 0OcCanKku u
cunbHble BeTpa. MeTeoponorunyeckoe 6topo CoeiHEHHOr O
KoponeBcTBa nomoraeT HanaguTb HabnogeHnA Ha o3epe
M noanepXuBaeT NMPOrHo3UCTOB B YraHae ¢ TeM, YToObI
YyNyYlWnTb NPOrHO3MpPOBaHMUE CYpPOBOI NOroabl.

B 10 Bpem~A, korga B AcdpurKke owlyLlaeTcA CUNbHENLWnia
HENOCTAaTOK METeopOosIorMyeckon nHopmaumu, peLle-
HMA Ha OCHOBE MOOMNbHOW TenedPOHHON CBA3M MOryT
6bITb pacnpocTpaHeHbl Ha Apyrve paoHbl KOHTUHEHTA.
O6cnyxnBaHne, NpeaocTaBnAeMoOe B paMKax MpoekTa
Mo OMOBELLEHUIO O CYPOBbIX ABMEHUAX NMOroabl Nocpen-
CTBOM MOOUbHOWN TenedOHHOW CBA3U, MPOEKTUPYETCA
Kak obcrnyxunBaHne, BOCNPOM3BOANMOE U MacLuTabupy-
emMoe anAa noboro coobuiecTBa, a TakXe aganTupyemoe
Takum obpasom, YToObl yOOBNETBOPATb NMpOYMe NoTped-
HOCTW Nonb3oBaTenel, B OTHOLIEHNN KOTOPbIX NMpoLecc
NPUHATUA PeLUeHni A 3aBUCUT OT NMOTroAabI.

[IpaKtndecknii ceMuHap mo 0MoBELIEHNID 0 CYPOBbIX ABMEHNAX 10r0fbl NOCPEACTBOM MOGUIIbHON TeneqhoHHol CBA3N, OpraHn30BaKHbIi B ghespane,
CrocobcTB0BAs B3aNMOACIICTBAND MEX/Y MOCTABLUNKAMU OBCITYHIBAHIA Nl KOHEYHbIMY 110/16308aTenamMu. O6e rpynisl Noy4unn NoHATIE 0 pabore n
WHQOPMALNOHHBIX MOTPEGHOCTAX APYr APYra.
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QoHp 3eneHoro KNUMara

Y10 npencraenaetr cobonn aTotr PoHA
M KaKoBbl ero uenu?

®doHA 3eNeHOoro Knumarta co3pfaeTcA Kak rnobanbHbli
KaHas, no KoTopomy norteyeTt 6onbliana YyacTb (PpUHAH-
COBbIX CPeACTB, BblAeNAeMbIX AJNA U3YyYEeHUA Knumara.
9710 mMexaHuU3M UeneBOro pacrnpeaeneHua AeHEeMHbIX
cpeacTtB B paamepe 100 munnuapaoe gonnapoe CLUA,
KOTOpble pa3BuTbie cTpaHbl 06A3ytoTcAa kK 2020 r. exe-
rogHo mMob6unusoBbIBaTh ANIA pa3BMBAOLWUXCA CTPaH.
HoBblli PoHA NpeaHa3HayeH anAa Toro, 4Tobbl yNpoCcTUTh
COBPEMEHHYIO CIOXHYI CeTb MEXaHW3MOB (DUHAHCU-
pOBaHWA 1 ABYCTOPOHHMUX COrnalleHunii, KoTopble npe-
[OCTaBMAT pa3BMBalOLWMMCA CTpaHaM MHBECTULNMN B
LenAax afganTauum K KIUMaTy U CHUXMKEHUA KOHLEeHTpa-
uui yrnepopa.

Llenn ®oHpa 3eneHoro Knumarta CocToAT B cnepywuwem:

CmAryeHue nocnencTeum

® YCTaHOBUTb YEeTKME LUeNnn 1 onepaTUBHbIA rpacouKk CHU-
MeHnA BbIOPOCOB aHTPOMOreHHbIX MAaPHUKOBbLIX ra3oB
C TeYeHNeM BPpeMeHU C TeM, YTOObl COXPaHUTb MOBbI-
weHune rnobanbHON cpeaHen TemnepaTypbl HA YPOBHE
HUXe ABYX rpafycos;

d nOOLLIpHTb y4dyacTue BCexX CTpaH B CHUMEHUUN 3TUX
BbI6DOCOB cornacHo o6A3aTtenbCcTBaM U BO3MOMXHO-
CTAM KaxXaomn CTpaHbl;

e OueHUTb Nporpecc B AOCTUMNEHUM LUENW Heponylie-
HUA NOBbILLEHUA TeMnepaTypbl 6onee yem Ha 2 °C, n
no 2015 ropga NnpoBecTu aHanus ¢ Tem, 4Tobbl onpe-
AenuTb, HeEo6X0AMMO NN YCTaHOBUTL Bolee KecTKkue
pamku B Byayulem. 3To npeanonaraet paccMmoTpe-
HUe uenu, npegycMaTpuBatoLLell NoBbILLEHNE TEMIe-
paTypbl He 6onee yem Ha 1,5 °C.

Mpo3payHocTb pelicTBU

e Ha mexayHapogHoM ypoBHe o6ecneuntb Npo3payHoOCTb
AelCTBUIA, NpeanpuHUMaeMbIX cTpaHaMu B OTHOLUEe-
HUM N3MEHEHUA KNMMaTa, a Takxke 06ecrneynTb CBOEB-
peMeHHbI i aHanus rnobanbHOro Nporpecca B 4OCTU-
KEHUM UeNN HeJONYyLLEHNA NOBbILLEHUA TeMMNepaTypbl
6onee yem Ha 2 °C.
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TexHonorua

® AKTMBM3MPOBATb pa3BUTUE N Mepefady aKosnorunye-
CKN YNCTOM TEXHONOIUN B NOAAEPHKKY AEATENbHOCTH,
CBA3aHHOW C M3MeHeHWeM KnumaTta, obecneymBan
NOCTaBKY 3TON TEXHOMOIMN B HYXHO€ MECTO B HYKHbI
MOMEHT ANA NoflyYeHna HamBbicLLero adpdpeKkTa B obna-
CTVW KaK aganTtauuun, Tak U1 CMArYeHnA NocneacTBui.

®PduHaHcupoBaHue

e MobunusoBaTb 1 NPefoCcTaBnATb B yBeIMYEHHOM Mac-
wTtabe PpMHaAHCOBbIE CPEACTBA B KPATKOCPOUYHOM MU
[ONrOCPOYHOM pexmmax, 4TO MO3BOJSIMT pas3BUBato-
WMMCA cTpaHaM npeanpuHnmaTh 6onee agpdekTus-
Hble NeNcTBUA;

e Cospatb ®oHA 3eNEeHOro KNumaTa ANA eXerogHoun
BbiNnaThl pa3smBatoWMMcA cTpaHam K 2020 r. peHex-
HbiXx cpeacTB B pasmepe 100 munnuapnos gonnapos
CLUA Broac 1emM, 4To6bl MOMOYb UM CMArYUTb U3MEHE-
HMEe KNMMaTa 1 afanTupoBaTbCA K ero NocneacTBUAM.

ApanTtauma

e [lomoratb 0CO6€HHO He 3alULLEeHHbIM XUTEeNAM nna-
HeTbl aanTUPOBaTbLCA K HeM36eXHbIM NMOCNeACTBUAM
M3MEHEHWA KNMMaTa, UCMNOoMb3yA CKOOPANHUPOBAHHbIN
noaxon K agantauuu.

Jleca

e (OxpaHATb fleca nnaHeTbl, KOTOPble ABNATCA OAHUM U3
OCHOBHbIX HakonuTenewn yrnepopa. NpaeutenbcTea npu-
HANW cornalleHne NpeanpuUHATbL KOHKPETHbIe AeCTBMUA
B OTHOLLUEHUMN NEeCOB B Pa3BMBaKOLLMXCA CTPaHaxX, KOTo-
pble NOMOryT NPOABUXKEHUIO Briepea B aToi obnactu.

HapawmnBaHune noteHumnana
e HapawmBaTb rrnobanbHbIli NoTeHUnarn, oco6eHHO B pas-
BUBAMOLLUUXCA CTPaHax, AnA pelweHua obLiei npobnemsl;

e Co3naTtb 9P PEKTMBHbBIE UHCTUTYTbl U CUCTEMbI, KOTO-
pble MOCny»aT rapaHTOM YCMNELWHOro BbIMOJIHEHUA
3TUX Uuenen.

PazButne ®oHpa 3eneHoOro KnumaTra

Ha KoHdepeHunun CtopoH (KC) B lypbaHe B nekabpe
2011 r. 194 CtopoHbl PamouHoi koHBeHUun OOH 06



nameHeHun knumata (PKMK OOH) poroeopunuce 06
oduumanbHoM OTKpbITUM PoOHAA 3eNeHOro Knmmara.
KC 2009 r. B KoneHrareHe cHayana 3aAaBuiia 0 roTOBHO-
CTW NpPefoCcTaBfATb pa3BMBAKOLWMMCA CTpaHaM (PUHAH-
cupoBaHue go 100 munnuappoe ponnapos CLUA B roa
¢ 2020 r. u nanee, 4To6bl MOMOYb UM cAefiaTb 3KOHO-
MWKY HU3KOYTNepoaHOM U afanTUpoBaTbCA K U3MeHe-
HUto KnumaTta. 3atem nocne KC 2010 r. B KaHKkyHe, Ha
KoTOopoW 6bINI0 NPUHATO pelleHne o Havyane paboTbl No
co3pgaHuto PoHpa 3eneHoro knumata, PKUK HasHauuna
«BpeMeHHbIi KOMUTeT» ANA BbINONIHEHUA 3TOW 3amayun.
BpemMeHHbIi KOMUTET NpY NMoAAepKe NMPUKOMaHAUPO-
BaHHbIX coTpyaHnkos OOH u apyrux mexayHaponOHbiX
yuYpexaeHuit akTuemsnposan paboTty no odunuymanbHoMy
oTKpbITUtO DoHAa 3eneHoro knumaTta B [lypbaHe.

BpemeHHbIN cekpeTapuat PoHaa 3eneHOro KnumaTa B
HacToALlee BpeMA NpUcTynun kK paboTe, a perMoHasnbHble
rpynnbl BEAYT NeperoBopbl 0 TOM, KTo 6yaeT npefcras-
nAatb ux B lNpaBneHun ®oHpa, B KoTopom 12 mecT npeny-
CMOTpPEHO ANA NpeacTaBuTeNel pasBMBalOLLUNXCA CTPaH U
12 — pnAa npeacTaBuTENEl PasBUTbIX CTPaH. BoiaBuxeHne
KaHaMpaTyp Ha uneHcTBO B [lpaBneHMM COCTOANOCH Ha
nepsom 3acenaHuu lNpaeneHuna, npoxoauewem ¢ 31 man
no 2 uwoHAa 2012 r. B XeHese (LLseiinapua).

CtpaHam-yneHam BMO
PEKOMEHAYEeTCA NofAepKaTh
DoHp 3eneHoro KnumaTta

Ha HoHtepenuun Pno+20

Ha KoHdepeHunn OOH no yctonynBomy pasBuTuto
(Pvo + 20), npoxoauswen 20-22 nioHa 2012 r. B
Pno-pe-Haneitpo, BMO HacToATENbHO PEKOMEH[O0-
Basla CBOMM CTpaHaM-4fneHaMm nogpaepxatb PoHA
3efIeHOro Knumara.

BMO npusHaeT BaXHOCTb YKPEreHUa Hay4Horo, Tex-
HUYECKOro U MHHOBALIMOHHOMO NMoTeHuMana cTpaH ans
NMOAdEPKM YCTONUMBOro passutmua. OgHaKko Heobxo-
AMMO AarnbHeilliee MHBECTUPOBAaHNE B COBEPLLEHCTBO-
BaHVe MHPPACTPYKTYPbl KaK Ha HALMOHANbHOM, TakK
N Ha pernoHanbHOM u/unu cybpermoHanbHOM ypPOB-
HAX ANA NPOW3BOACTBA HAaGMOAEHWN, YrpaBneHus u
06paboTKM AaHHbIX, a TaKe MOBbILIEHWA AeTanu-
3aLMmM NPOrHO30B KNumaTa, U 3TO JWllb HEMHOrue
obnacTtu, TpebytoLme BNOXeHNA MHBECTULINA.

doHA 3eneHoro KnumaTa AoJ1XKEeH UCMoNb30BaTbCA B
noaAaepKy Takoro passutuA I/IHdeaCprKTypbl n nomMo-
raTb pacwmnpATb HaAy4YHO-TEXHNYECKMNE BO3MOXHOCTHU
N ncnosnb3oBaHMe nepepayu TEXHOMNOrUM, 0co6€eHHO
B pa3BMBarOLLINXCA CTpPpaHaxX.

Kak 6ynet chmHaHcupoBatbca ®oHp?

durHaHCMpOBaHNe ABNAETCA OAHUM N3 OCHOBHbIX BOMPO-
coB. PakTnyeckun obbvem hMHaAHCUPOBAHMUA, KOTOPbIN
6ynet nocTtyneH yepe3 PoHA 3eNeHOro KnumaTta, noka
He onpepeneH. [lnAa nokpbiTMA 3aTpaT Ha BBoA PoHAa
B peiictBue Pecnybnuka Kopena, [aHuAa, LLBeiuapua u
lepmaHusa obelany NOMOLLb, BKNtOYasa pruHaHCMpoBaHUe
B pasmepe cBbile 55 MunnnoHoB eBpo B BUAE B3HOCOB.

Ha KC B [lyp6aHe He ynanocb nobutbcAa 06A3aTenbCcTB
OTHOCMUTENbHO YCTOMUYMBbIX (PUHAHCOBbIX B3HOCOB — [10J1-
rocpoyHoe oMHaHCHUpPOBaHKe MoKa elle paccMaTpuBaeTcA
B 06wWmx yeptax. CornaweHune, npuHatoe B lypbare, He
HaKnafblBaeT HUKaKMX 00A3aTENbCTB Ha PasBUTbIE CTPaHbI
OTHOCUTENbHO B3HOCOB B PMHaHcupoBaHue ®oHaa (OTuer
KoHcynbTaTUBHOWM FPynMbl BICOKOrO YPOBHA MO PUHAH-
CUPOBAHUIO KNNUMATUYECKUX UCCNEeqOoBaHNI).

PykoBoacTBO

MpaBneHne PoHpa 3eneHOro KnumaTta nocrie ero cos-
nanua 6ynet nogotyetHo KC PKVK OOH. B Hem OyayT
npeaycMoTpeHbl MecTa (MX KONMYEeCTBO eLle He onpefae-
neHo) anA HabnopaTenen oT YaCTHOTO CeKTopa U rpax-
paHcKkoro obuwlectsa. [1nA npoBepKy AEATENbHOCTU U OCY-
LeCTBNEHMA HE3ABUCUMOTO PYKOBOACTBA OyaeT co3aaH
noctoAHHbIA KomuteT PKMK OOH.

Kak nonyuutb goctyn
K PoHAYy 3eNeHoro Kaumarta?

Tak »e Kak u B crnyyae ¢ ApganTauuMoHHbiM dooHaoMm',
CTpaHbl-nony4yaTtenu 6yayT HasHayaTb HauMoOHanbHble
YMNOSIHOMOY€EHHbIE OpraHbl Af1A MPOBEPKM 1 MOATBEPKAEHUA
NpeanoXeHHbIX MPoeKToB. POHJ 3e51IeHOro KnnmaTta no3Bo-
NMT cTpaHaM-nony4vyaTenAM UMeTb AOCTYMN Yepes akKkpe-
ANTOBAHHbIE HALMOHANbHbIE YYPEXKAEHNA-UCTIONHUTENN, a
TaKXe Yepe3 MHOFOCTOPOHHME YUYPEKAEHUA-UCIONMHUTENN.
Takxe 6yneT co3gaH MexaHU3M YacTHOro cekTopa, bna-
rogapAa KOTopomMy (hMHaAaHCUPOBaAHME MOXKET NpefocTaB-
NATbCA HENOCPEACTBEHHO YaCTHOW KOMMaHUM.

BMO akkpeauToBaHa npu ApantaumoHHOM OHe B Kave-
CTBE MHOIFOCTOPOHHErO yUYpexaAeHNA-UCNONHNTENA B AeKa-
6pe 2010 r. 3Ta akkpeauTauma nossonAaet BMO npean-
naraTb NPOEKTbI MO aganTauMn oT UMeHU NPaBOMOYHbIX
CTpaH-4neHoB. [NpaBOMOYHbIMU ABMAKOTCA TaKMe CTPaHbI,
KOTOpble BKMtOYEHDbI B NepevyeHb «CTOpOHbl KoHBEHUMK,
He nepeuncneHHble B [1punoxenun 1».

UHgpopmaymna 3auMcTBOBaHa N3 OTYETOB M 3aABIIEHUI 110 JTNHUN
PKUK OOH www.unfccc.int u www.businessgreen.com.

' ApantauvoHHbli cpoHn cospaH CtopoHamy KnoTckoro npotokona
PKNMK OOH pgna duHaHCUMPOBAHWA KOHKPETHbLIX TMPOEKTOB W
nporpaMm rno ajanTauuu K USMEeHeHUAM KIvMaTa B pasBMBatoLLMXCA
cTpaHax, Aenaiowmxca CtopoHamu KuoTckoro npotokona. doHa
thmHaHcUpyeTcA 3a cyeT 06A3aTenbHbIX OTYMCIIEHNI B pasvepe 2 %
0T cepTUULMPOBAHHOIO COoKpaLleHuAa Bbibpocos (CCB), BBeaeHHoro
B obpalleHne [nA eATENbHOCTU MO MNPOEKTaM B paMKax MexaHu3ma
unctoro passutua (MYP), 1 s gpyrmx MCTOYHMKOB hMHAHCMPOBaHWUA.
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[loropa, Knumat 1 Bojia —
NBUKYLLLAA cMna Hawero byayLuero

Kaxpbiii rop 23 mapta otmeyvaetcAa BcemupHbiin meTeo-
ponoruyeckuii geHb B 03HaMeHOBaHWe BCTYMJIEHUA B CUIY
B 1950 r. KonBeHuun BMO, yupeauswein OpraHusaumio.
Tema BcemupHoro meteoponormnyeckoro aHA 2012 ropa:
lNoroga, knumart v Boga — ABWXYLLaA cusia Hallero oygy-
wero. OCHOBHOE BHUMaHME B paMKax 3TOl TeMbl yaena-
€TCA BaXKHOW POJIN METEOPONOIrMYECKOr0, KITIMMATUYECKOr0O
M rMaposiorMyeckoro obcnymneaHuA B o6ecneyeHun ycToim-
ynBoro 6yayLlero AnA Hac U NOCMeayoLWMX NOKOMEHWIA.

Kaxayto MUHYTY 1 KaxAablii AeHb HaluMOHarbHble METe0opO-
NIOrMYeCcKUe U rmaporiornyecKkme crny*6bl BO BCEM MUpPE OCY-
LLleCTBNAOT cOOp 1 aHanu3 faHHbIX O Norofe, KNMMare v BoAe,
npeobpasya UX B AOMOSHUTENbHYHO Creunanu3mpoBaHHYyHO
MHOPMaLIMIO, KOTOPaA CNYXUT ANA 3aLUNTbI }U3HU NIOAEN U
CPencTB K CYLLEeCTBOBaHMIO U UMeeT DyHAaMEHTalbHO BarK-
Hoe 3HayeHue AnA HacToAwero u 6yayulero 6narononyyua
Halero obulecTBa 1 Hallel nnaHeTbl. MimetoTcAa MHOrovmc-
NeHHble NpuUMepbl 3Toro. Halle NpogoBONbLCTBEHHOE U Ceflb-
CKOXO03ANCTBEHHOE NPOWN3BOACTBO [JOJKHbI COOTBETCTBOBATb
KNuMaTy permoHa v umeroLmMmMcA BoHbIM pecypcam. [AnA
NPOV3BOACTBEHHbIX MPOLIECCOB HEO6X0AMMO 1306unme Boabl
1 aHepruun. lopoaa Hy»aarTcA B YUCTOM BO3yXe U 3aLiuTe
oT 6ypb 1 HaBoAHEHUN. MexayHapoaHaA TOProBIiA U TYpU3Mm
3aBUCAT OT 6e3onacHbIX N 3O PEKTUBHBIX NEPEBO3OK.

®opym «BMO - yacTHblii cexTop»

B pamkax nmporpammbl BcemupHoro meteoponoru-
yeckoro gHA ytpom B BMO Hauyan cBoto paboTy nep-
Bbli hopym «BMO — yacTHbIli cekTop». [MobanbHaA
pamMo4YHaA OCHOBa ANA KNMMaTuyecKoro obcnyKuBa-
HMA AaeT OTNNYHYHO BO3MOXHOCTb YaCTHOMY CEKTOpPY
noslyyaTb Nonb3y oT 6osnee pasaHoo6pa3HOro 1 4OCTyM-
HOro KNMMaTU4YecKoro obcnyxmBaHuA 1 HopMaLun.
OHa TaKke npefnonaraeT BCECTOPOHHEE UCMONb30Ba-
HMEe OMbiTa U 3HAHWUI, HAaKOMMEHHbIX YAaCTHbIM CEKTO-
pom. Ha chopyme yeTbipe JoKNagymMka oT HacTHOMO Cek-
Topa obcyxpanu cBov NoTPEOBHOCTH B KMMMATUYECKOM
o6cnyxuneaHum. Popym obecneunn nnatdopmy A B3a-
umogenctTena mexay BMO n ocHOBHbIMYM opraHu3auum-
AMM YacTHoOro cekTopa. boina o6ecneveHa npAavan Be6-
TpaHcnAumA aToro cobbitua nsz BMO (Beb-TpaHcnAauuna
MMeeTCA Ha cante www.wmo.int/pages/prog/wcp/
WMO-PrivateSectorForum _ Webcastoff.html).
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Mbl nonaraemcsa Ha camble NOCnefHMe HaAeKHble MPOrHO3bI
norofbl BO BCEM, HauMHasA OT couUManbHOW AEATENbHOCTU
[0 NPUHATUA peLLeHniA, LleHa KOTOPbIX COCTaBMAET MHOrue
MUNNNOHbI gonnapos. B cooTBeTCTBUM C OAHUM 13 HefaB-
HUX UCCMefoBaHUin B pesynbTaTe U3MeHYMBOCTU noroabl
namMeHeHne o6bema akoHoMUu4veckoro npoussoactea CLLIA
cocTaBnAet go 485 mnpa gonnapos CLLUA B rog, 4To paBHo
npumepHo 3,4 NpoueHTa BarioBOro BHY TPEHHErO NPOAYKTa.

[HeATenbHOCTb YenoBeKka oKa3biBaeT Bce Oosbllee BO3-
IeincTBMe Ha Hally noroay, KnumMaT U BOAHble PecypcChl.
HaunoHanbHble METEOPONOrMYecKue U rmapoiornieckme
cnyx0bl B NepByt0 ovepeab NpeanpuHMMatoT yCunua ana
npoBefeHnA HabnOAeHWIA 3a 3TOW CIOXHOW B3auMOCBA-
3blo U ee NoHMMaHuA. Ceivac 6onee yem Korga-nmbo Ham
HeobxoauMbl Npoekunn byayuiero knumara. Ml mbl Hy»xaa-
eMCA B pacLUMPEHNUN HaLLINX 3HAHUIA OTHOCUTENbHO TOTO, K
yemy npuBenyT rnobanbHblie KNMMaTUYECKUE ABNEHUA Ha
pernoHanbHOM, HaUMOHAaNIbHOM UM JTOKaJIbHOM YPOBHAX.

370 nornyeckoe obocHoBaHue opMupyeT pyHAaMeHT
mo6anbHON paMOYHON OCHOBbI ANA KJIMMAaTUYECKOro
obcnyknBaHuA. ATa ganeko nayuaa nHMUnaTBa nomo-
eT cTpaHaMm — ocobeHHo Hanbornee yA3BUMbIM U3 HUX — B
yyeTe PUCKOB M UCMOMb30BAaHUM BbIFr0f, CBA3AHHbIX C
nm3MeHAmLwmmMcA knumatom. OHa NO3BONUT peanu3oBaTb
noTeHunan MuUIMapaoB AOMNapoB, UHBECTUPOBAHHbIX
B HabnoaeHUA 3a KNMMAaTOM, UCCIEA0BaHUA U CUCTEMbI
ynpaBneHuAa nHpopmaumen. YMeHbLLeHnEe ONacHOCTU
6enCTBUiA, pauMoHanbHOE NCMOMb30BaHNE BOAHbIX PECYpP-
COB, NpoJoOBOJibCTBEHHAA 6€30MacHOCTb U OXpaHa 340-
pOBbA ABNAKTCA €€ HaWBbICLUMMMK NPUOPUTETAMMN.

HauunoHanbHbIM MeTEOPONOrMYeCKUM U TMAPOSIOrMYECKIM
cny»6am HafnexuT cbirpaTb Ba*KHYK POJSib B TOM, YTOObI
rnoroga Knumat v Boga ABNANUCH ABUKYLLEN CUIIo Hallero
6yayLero nocpeacTsom MMobanbHOM paMoOYHO OCHOBbI ANA
KnMmaTr4eckoro o6cnyxuBaHma. 3Ta ponb Obina oTparkeHa B
pasnuYHbIX MePONPUATUAX, OpraHm3oBaHHbIX BMO no cnyyato
BcemupHoro meteoponorudeckoro gHA. Tpu nocnegyrome
CTaTbV OCHOBAaHbI Ha MPEACTaBMNEHHbIX B TOT IeHb Npe3eHTa-
umAx. ABTopamu nepBbIX ABYX CTaTel ABNAKTCA NpuUrnaLleH-
Hble AOKIaAuMKK, BbICTYMMBLUME HA odouLManbHOW LiepemMo-
Hum BMO, a aBTOp NnocneaHei ctaTtb y4acTBOBas B popyme
«BMO - yacTHbIli cekTop». Ha pasBopoTe BronneTteHsa Takxe
ony6nukoBaH pAg dooTorpaduii n3 punoma «OgHa nnaHeTa.
OpHa umBunusaumaA», cHAToro Masnom [depnBom, oparmeHT
KoToporo 6bin nokasaH Ha LepemoHun BMO.



Nununatuea Yeroiynsaa axepremxa
JU14 BCEX N CMArYeHne N3MeHeH!A

KJINMaTa

Kanpa lOmkenne'!, He6oiiwa HakmyeHosuy?, MopraH basunuax®, [xkeccuka [Qxesen*

B atom cTaTbe BKpaTLe paccmMmaTpyBaeTCA BOMPOC O TOM,
KaKylo Mosb3y MOMET NMPUHECTU ANA CMArYeHUA n3ameHe-
HUA KNUMaTa pocTmkeHue uenein inmumatnesl OpraHusauum
O6beavHeHHbIX Hauwnih Yeroriuneasa sHepretuka Ana scex. [Npu
3TOM aBTOpPbI CTaTbV ONMPAOTCA Ha Pe3ynbTaTbl aHANUTUYE-
CKoW paboTbl U cLeHapuuy, NPUBEAEHHbIE B FOTOBALLENCA K
BbINYCKY /7106a/1bHOVi OL{eHKe IHEPreTUYECKUX PecypcoB.’

OHepreTuka NUTaeT Nporpecc 4enoBevyecTBa BO BCEM: OT
co3faHnA paboynmx MecT 1O SKOHOMMUYECKON KOHKYPEHTO-
crnocobHOCTK, OT yKpenneHua 6e3onacHOCTV OO paclunpe-
HWA MPaB 1 BO3MOMXKHOCTEN XKEHLUUH. DHEPreTMKa ABNAETCA
KPYMHBIM MHTEFPUPYOLLMM (DaKTOPOM: OHa ABMAETCA KOM-
NMOHEHTOM BCEX OTPacnel U HAXOAUTCA B LEHTPE KITHOYEBbIX
uHTEpecoB Bcex cTpaH. CeroaHaA, Kak HAKoraa npexnae, Mupo-
BOMY coobulecTBy Heo6x0aMMOo o6ecneynTb, YTOObI BbIrofbl
OT COBPEMEHHO 3HEePreTMKM ObINK JOCTYMHbI BCEM U YTOObI
TEXHOMOrnM aHeprocHabeHrA ObINv MaKCUMarbHO YNCTBIMN
n adbdbekTuBHbIMU. [pexae Bcero aTo BONPOC cnpaBeanu-
BOCTU, MPaKTUYECKaA BaXXHOCTb KOTOporo TpebyeTt 6e30T-
naraTenbHOro peLLeHnaA, — 3TO NMOCYKNUMOo NobyaAnTENbHbLIM
MOTUBOM ANA pa3BepTbiBaHUA VIHMUmMaTuBbl feHepanbHoro
cekpetapAa OOH Ycrovunasa saHepreTvka Ad BCEX.

OTa nHnumaTtmBa ObiNa pasBepHyTa B Nepunoa, XxapakTepu-
3yeMblIl 3HAaUNTENbHOW 3KOHOMUYECKON HeonpeaeneHHo-
CTblO, BbICOKOW CTEMEHbIO HECMPABEANMBOCTU, pacTyLLeNn
yp6aHu3auuenn n Bbicokum yposHem 6e3paboTuubl cpeamn
Mornofexn. SToT Nepuoa XxapakTepuayeTcA TakkKe CKnaabl-
BalLMMCA eAUHCTBOM NOHUMAaHWUA TOrO, YTO ANA peLleHun
Takux rnobanbHbix Npobnem, Kak ycToluMBoe pasBuTue
1 N3MeHeHue knnumaTa, TpebyeTcA nencTBoBaTh COrnaco-
BaHHO. To, Kaknm 06pas3oM Mbl UCMOJb3YEM BO3MOMKHO-
CTV ANA co3AaHMA MaTepmanbHbix 6nar n paboyuunx mecrT,

" TeHepanbHblih gupekTop Oprannsaunm O6beanHeHHbIX Hauuni
no npombiwneHHoMy passutuio (FOHNJO).

2 3amecTuTenb auvpekTopa MexAyHapoAHOro MHCTUTYTa
npuknagHoro cuctemHoro aHanusa (MMACA) n npodeccop
BeHcKOro TexHONOrnMYeckoro yHuBepcuTeTa.

3 CneuuanbHblil cOBETHUK [eHepanbHoro aupektopa FOHNAO u
npurnaweHHbli Hay4YHblin coTpyaHuk MMACA.

4 Mnaawwi HayuHbi coTpyaHuk UNACA.

5 [7106anbHasA olyeHKa 3HepPreTnyecKkux pecypcos — B nanpasnerHmn
ycrosiumoro 6ygywero(Global Energy Assessment — Toward
a Sustainable Future), 2012 r., MexayHapoAHbIA UHCTUTYT
npuknagHoro cuctemHoro aHanusa (MNACA), JNlakceHbypr,
AscTtpua n Cambridge UP, Kem6pumx, CK n Heto-Mopk, wrat
Hbto-Mopk, CLLA. ISBN: 9781107005198.

onA paseutua obpasoBaHMA U MPOM3BOACTBA HAa MecTax,
ABUTCA KITOYOM K CEKpeTy Ntoboro paankanbHOro usmeHe-
HuA. [Nepexon Kk paaukanbHO APYroi U BCeoxBaTbiBalOLLEN
cucTeme aHeprocHabxeHuA — 3To Nnpobnema, anA pewe-
HUA KOTOPOW MOKeT noTpeboBaTbCA HE OAHO MOKOEHME.
B aToi1 cBA3M akoHOMMCT [depemu Pudkun ykasoisaet®
Ha MHOro4YUCIieHHble B3aMOCBA3aHHbIE KPU3MChI KakK Ha
MMMYNbC K HAaNMCaHUO «HOBOW 9KOHOMUYECKON caru».

OT1Betr OOH

B ocHoBe pocTueHua uenu NHuuwmaTtusbl Yetosiyusasa
aHepretTuka as14 scex kK 2030 r. NeXuUT BbIMOSTHEHUE Tpex
B3aMMOCBA3aHHbIX 3ajay:

1. O6ecneyeHne BceobLIEro JOCTyna K COBPEMEHHbIM
QHEepreTu4eCcKumM ycnyram

2. YaBoeHue TeMMNoB MNOBbILLEHNA 3HEPTroadPEKTUBHOCTHU

3. YaBoeHue fonv Bo306HOBNAEMbIX UCTOYHMKOB QHep-
ruv B obLiem nokasaTene MI/IpOBOVI QHEpPreTukn

37K Tpy 3aaaym B3aMMHO AOMOSHAKT Apyr Apyra. [NoBbilleHne
[OCTYMHOCTM OCHOBAaHHbIX Ha UCMOJb30BaHUN BO30OHOB-
NAEMbIX UICTOYHUKOB 9HEPrnn TEXHOMNOT A MO3BOSIAET OXBa-
TUTb COBPEMEHHbIM 3HEPro0OCNYKUBAHNEM CeNbCKUe paii-
OHbl, B KOTOPbIX COOPY*EHUe 06bIYHbIX NIMHUIA aNeKTpone-
pepady ABMAETCA HeNpMeMieMo JOPOroCTOALMM U Heuene-
coobpasHbiMm genom. bonee akoHOMMYHbIE NMpUBOPLI OCBE-
LEHWUA 1 Apyrue Buabl 060pynoBaHUA NOTPEBNAIOT MeHbLUE
3NIEKTPOIHEPTUM U TaKMM 06pasoM yMEHbLUAKT Konu4ye-
CTBO Heob6xoaAMMOro anA HUX anekTpuyectBa. B gpoeep-
LeHMe BCEero anbTepHaTUBHbINA NyTb, T.e. HEOrPaHUYEH-
HOE paclUMpeHne CErofAHALLHNX OCHOBAHHbIX Ha UCMOSb-
30BaHUM UCKOMNAEMOro TON/IMBa 3HEPreTUYECKUX CUCTEM,
npvBeaeT K TOMY, YTO JONTTOCPOYHbIE MHPACTPYKTYpPHbIE
o06A3aTenbCcTBa B OTHOLLEHUM rro6anbHOro Knumata 6yayT
3aLMKIIeHbl HA HEYCTONYMBOI AMHAMUKe BbIOPOCOB.

MocneactBua ana knumata MHMumnaTmBbI
YcToliynBaa saHepreTuka 44 BCex

HecmoTpA Ha TO, YTO CMArYEHNE U3MEHEHUI KNumaTa He
ABNAETCA OCHOBHOM TEMOI B paMKax ViHuumaTuBbl YeTosidmnBasa
sHepreTuka A4 BCEX, BbINOJIHEHME TPEX BbllleyKasaH-
HbIX 3afja4y corfiacyeTcA ¢ orpaHNYeHneM B ONITOCPOYHOM

6 Makinglt Magazine, Q1,2012.

bronnerens BMO 61 (1) - 2012 | 15



nepcrneKTyBe NoBbILLEHVA cpeaHei rnobanbHol TemMnepaTypbl
Ha BENIMYMHY, He NpeBbILLakoLLyto Ba rpaayca no Llenbcuto.
B noknape MexpayHapogHoOro aHepreTM4ecKoro areHTcTea
(M3A) lMepcrniextusbr muposori aHepretuku 2011 r. oTme-
YaeTcA, YTO CBOEBPEMEHHbIE MHBECTULMM B YCTONYNBYIO
3HEepreTuMKy oKynatoTcA: Kaxabli gonnap CLUA, BnoxeH-
Hbll B 3HepreTuyeckuii cektop go 2020 r., nacT BO3MOX-
HocTb nocne 2020 r. nsbexatb 3aTpaT B cymme 4,30 gonna-
poB CLLIA Ha KoMMneHcauurto NOBbILLIEHHbIX YPOBHE BbIGpO-
coB. Kpome Toro, o6ecneveHre gocTyna anAa Bcex XoTA bbl K
6a30BbIM YPOBHAM 3HEpProcHabeHnA nMmeeT MUHUMAaTbHbIE
nocneacTeuna AnA BbiI6pocos napHuMKosbix rasos (M) (puc. 1).

3apaun IHnunaTtuebl YcToliynBasa sHepreTuka A1 BCex nop-
OEPXUBAOT YPOBHU BbIOPOCOB, KOTOPblE CTabMNM3npytoT
rnobanbHyto TemnepaTypy. Ha puc. 2 u 3 nokasaHo 6yay-
LLlee 3HEePreTUKN Npu BbINOMHEHMM BCcex 3agad ViHnumnaTtmebl
YcroviyuBaa sHepretuka As14a Bcex. Mbl moxeM cpaBHUTb
TaKOW cueHapuii ¢ rMNoTeTUYECKMM CLEeHapuem pasBuTuA
cucTeMbl 3HEProCcHabeHUA, OCHOBAHHbIM Ha CEMOAHALLHUX
TEHAEHUMAX, a TaKXKe C LUecTbl cueHapuAMU, npeacTas-
NeHHbIMW B [7106a/1bHOV OL|eHKEe 3HEepPreTNyecKux pecypcos,
KOTOpble, MOMMMO TOrO, YTO NpefycMaTpmUBaloT BbIMOSHe-
Hue 3agay VIHuumaTuebl YcTosiyneasa sHepreTvka AiA BCeX,
NO3BOJIAIOT CTAabUNN3MPOBATb U3MEHEHWA KNMMaTa, OrpaHu-
YMBaA POCT TEMMEpPATypPbl HA BENIUYMHY, HE NMPEBbILLIAOLLYO
2 °C. ToToBALaACA K BbINyCKY [7106aibHaA oyeHKa 3Hepre-
TUYECKUX PecypCcoB ABNAETCA pe3ynbTaTOM KpyrHenero
MeXANCUMNINHAPHOIroO uccrnegoBaHna B obnactn cuctem
aHeprocHabxeHuA n nx 6yayuiero. AHanUTUYeCcKne mate-
pvanbl, NpeacTaBneHHble B [7100a71bHOV OLeHKe 3HepreTy-
YecKux pecypcos, MOMOratoT laTb KONMYECTBEHHYO OLIEHKY

7 KoHeu4Ho, 3TV NnokasaTenun MOryT BapbMpoBaTb B 3aBUCUMOCTH
OT MPUHATLIX YPOBHE NOTPebneHnA Ha AyLly HaceneHun.

no cueHapuio «3HepreTuka Ans Bcex»

nocneacTenii BbinonHeHua 3anad VinmumaTtuebl Yerosiyusas
SHepreTuka AsiA BCex, PasHooBpasHbIX BbIFOfl, CBA3AHHbIX
C MX BbIMOMIHEHMEM, U UX BKNada B CMArYeHne N3aMeHeHua
KnumaTa.®

B cooTBETCTBUM C UCXOAHBIM CLIEHapUeM NoTpebneHne aHep-
ropecypcos BbipacTeT npubnusntensHo Ha 50 %, a BbIGpochl
MI — npymepHo Ha 60 %. 3To NOTOMY, YTO UCXOAHBIN CLe-
Hapuii npeanonaraeT MHTEHCUBHOE MCMOSb30BaHUE NCKO-
naemMoro TonnuBea, T.e No CyTU NPUHUUNNANbHO OH HEe OTNN-
yaeTcA oT 6a3oBoro cueHapua Ha nepuog o 2030 r. BKItO-
yntenbHo 13 noknana (MJ3A) lNepcrneKkTvBbl MUpoOBOL sHEP-
retuky. Mo cueHapwuto VIHMumnaTuBbl Ycrovidyusasa aHepre-
TUKa /1717 BCEX KOHEeYHOE UCMONIb30BaHNe AHEPTrun B Nepunon
2010-2030 rr. yBenunuutca npumepHo Ha 10 %, B To BpemMA
KaK B COOTBETCTBUU C LLUECTbIO CLUEHAPUAMMU U3 [7106a/1bHOV
OLIEHKY 3HEPreTN4ecKux PecypcoB KOHeYHoe noTpebneHne
3HEepruv BelpacTeT 3a 9TOT Nepuog MmeHee Yem Ha 2 %.° B To
e BpeMsA BbI6pochl No cueHaputo Huunatueel Ycetoridnsasa
SHEpreTyKa [/19 BCex 0OCTatTCA HEM3MEHHbIMU, TOrAa KakK rno
cueHapuAamM [MobanbHOM OLeHKN 9HEPreTUHYECKUX PECYPCOB
OHM coKkpallatotcA Ha 16-35 %. VMismeHeHuA, npeaycma-
TpuBaemble No cueHaputo ViHnunaTtumebl YcroriduBasa sHep-
reTvKa A/1d BCex, BelyT K COKPaLLeHUNto CBA3AHHbIX C NoTpe-
6neHnem aHeprum Bbiopocos Ha 30 % (puc. 3).

8 DT cueHapum CKOHLEHTPUPOBaHbI Ha aHanmae TpaHcdopmaumin
CUCTEeMbl 9HepProcHabKeHunAa, nu NO3TOMY Apyrue ABUXKYLIME
(haKToOpPbl UBMEHEHWI, TAKUE, KAK POCT YNCIIEHHOCTM HaceneHunAa
M pOCT BanoBOro BHyTpeHHero npoaykTa (BBI), oguHakoBbl AnA
Bcex wecTun cueHapues. Hacenenne k 2030 roay BeipacTeT Ha
20 % (npumepHo Ha 1,3 mnH yenosek), a BBIN — Ha 80 %.

9  OT0 0YeHb CKPOMHbIE NMOKa3aTENW, MO CPABHEHUIO C MPUMEPHO
50-NpOLUEHTHbIM COKpaLleHMEM, KOTOPOE MOMXHO MONYyYUTb,
yNpoLEeHHO NpuMeHuB 3agaum ViHmumaTtmebl K AelicTBytoLWen
cucteme (Npy NPoOYMX paBHbIX YCNOBUAX).

[lononHuTenbHoe aHepronoTpebnexHune
no cueHapuio «AHepreTuka Ans Bcex»

Pucynor 1 - [ononunrensHoe
anepronoipebnenne n soibpocs: £0,, no
cuenapnto M3IA «3neprernra A4 Beex» B
cpasHeHun co cyexnapnem «Hosaa nomntnka»
(M34, 2011 r.)

Pucyror 2 - Honeuroe
aHepronotpetnexne n BoIGpocs!
= [ no cuenapnam n3 [nobansHoi
OLEHKI HEPIETHYECKIX PECYPCOB
(cuHme JHIN) B CPABHEHNN
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CokpalyeHue B Bbibpocax NI B pe3ynbTaTe BbIMOJIHEHUA
3apay VlHuunaTtuebl YcroviynBaa sHepreTuka A1 BCeX
BHOCWT 3HaAYUTENbHbIN BKNaa B ctabunusauunto npodpuna
TemMnepaTypbl U BEPOATHY cTabunusauunio KnmmaTa Ha
YPOBHe, NpefycMaTpuMBatoLLEeM NOBbILLIEHWE FITo6anbHOM
TemnepaTypbl He 6onee yem Ha 2,0 °C.

Ha puc. 4 nokasaH oauWH 13 cueHapueB U3 [7106asbHo
OL|eHKY IHEPreTUYeCcK X pecypcoB, KOTOPbIN NpegycMmaTpu-
BaeT BbIiNoSIHeHUe 3afay VIHunaTtusbl YceToriyneasa sHepre-
TuKa 114 Bcex. CerMmeHT CBETNO-CEeporo LiBeTa Ha OCHOBHOM
rpadomke rnokasbiBaeT LEHTPasribHYO posib aHeproaddek-
TUBHOCTWU KakK B COKpalleHuu noTpebneHnsa, Tak n B pac-
LWNPEHMN UCMNONb30BaHNA BO306GHOBAEMbIX UCTOYHUKOB
3Hepruun. Tem cambIiM UNKOCTPUPYETCA, KakuMm obpasom
«HeraBaTTbl» UM CIKOHOMJIIEHHOE KONMMYECTBO 3HEepruun
UrpatT PoJib OAHOMO M3 Ba*KHENLLNX Pbl4aroB B BbIMOJHe-
Huun 3apayv lHnunatusel YcToliynsaa aHepreTuka 414 BCEX.
Mmetoimeca Ha pblHKe TEXHONOMMU MO3BOMAOT YABOUTb
[0M0 BO306GHOBNAEMbIX UCTOYHUKOB 3HEPIMU, HO TOSNbKO
€CNu CcerofiHALHNEe TeMnbl NOBbILEHNA 3Heproadekx-
TMBHOCTU ByayT pesko yBenuuveHbl. Ha puc. 4 nokasaHbl
TaKXe NCTOPUYECKUE NEPEMEHDI, KOTOPbIE NEPEeXun Mup.
Bo-nepBbix, NpoMbILLNIEHHAA PEBOMOUMA, KOr4a Ha CMeEHY
noLaanHbIM cunam NpULLINM MaLuuHbl, U, BO-BTOPbIX, 3roxa
amBepcuuKaumnm, Koraa YNCro dHepPreTUMYeCKUX TeEXHONO-
M MHOTOKPAaTHO YBENMNYUIIOCH B pe3ynbTaTe BbIPOCLUEro
3HepronoTpebneHnA B CBA3U C MOABMIEHUEM 3NIEKTPUYE-
CKOW NTaMMOYKK, ABUraTeNA BHYTPEHHENO CropaHuA, camMo-
neToB 1 coBceM HepaBHO IHTepHeTa.

BbinonHeHue 3apay ViHuuuvaTtusbl YcroriynBasa sHepre-
TUKa [/1A BCeX NMPUHECET BbiroAbl B coumanbHoin obna-
CTW, a TakXke B 06nacTu 34paBOOXpPaHEHUA, OKpYHKato-
wen cpeabl, 3KOHOMUKNU N 6e3onacHocTu. ObecneyeHne
BceobLlero gocTyna K aHepreTMyeckum ycnyram éyner

crnocobcTBOBaTb pa3BuTuto GeaHenweln YactTm Mupa u
pe3Ko COKpaTUT HeraTuBHble BO3AEWCTBMA Ha 340pO-
Bb€, CBA3aHHbIE C TPAAULNOHHBIMMW hOpMaMmn SHEProno-
TpebneHnA B pasBUBaOLLUNXCA CTpaHax. YKasaHHble Tpu
3agayv cnocobCcTBYOT NPEAOTBPALLEHUIO UBMEHEHUA KIN-
MaTa U COKpaLleHUto 3arpA3HEeHNA BO3yXa Ha MecTax.
HakoHeu, KapaMHanbHble U3MEHEHWA B CEKTOPE IKOO-
FMYECKUN YNCTOW IHEPIEeTUKN, KOTOPbIE NMpefycMaTpuBa-
I0OTCA B paMKax 3agad ViHnnunaTtuebl YcroriyneaA sHepre-
TUKa /1A BCeX, UMEeIOT NoTeHuman AnA nognepKu rmo-
6anbHO SKOHOMWKM NOCpeacTBOM 06ecrneyeHnA IKOHO-
MUYECKOro pocTa U co3gaHuAa paboymx MecT B ObICTPO
pacTyLnx oTpaciAX NPOMbILUIIEHHOCTHU.

BamHbi rop,

leHepanbHaa Accambnea OOH npoBosrnacuna (pesonto-
uma 67/151) 2012 ron MexayHapogHbIM rogom ycToidm-
BOJi 3HepreTuku 4719 BCex, TeEM caMbiM BrepBble 0TBOAA
3HEepreTuke UeHTpanbHOEe MECTO B MHOFOCTOPOHHEM
npouecce. ATo NpefoCcTaBfAeT, MOMUMO NPOYEro, BO3-
MOHOCTb COBMECTHO UCMOJSIb30BaTb MOJESNN, KOTOPbIEe
paboTatloT, MacwTabupyemMbl U MOTYT NOMOYb 3aMONTHUTb
npo6ernbl B cErogHAWHEM (DMHAHCUPOBAHUM UMU NOTEH-
umane. ATo TaKKe WaHC obecneynTb COXpaHeHne Nnosnu-
TUYECKOro UMNYyNbCa, CKOHLUEHTPUPOBAHHOMO B HAaCTOA-
Lee BpemMa Ha 3Tol o6nactu. Mbl fonKHbI caenaTb 3Ha-
YnTenbHO H0orblUe, YeM NMPOCTO CIierka KOCHYTbCA NpPo-
611emMbl, KOTOpaA OKa3biBAeT rNyb60OKOe BIIMAHME HA HKU3Hb
BCEX Hac. DTO O3Ha4yaeT, YTO AOJIKHbI BbITb TBEpAbIE
06A3aTenbCTBa Pa3fMyHbIX 3aMHTEPECOBAaHHbIX CTOPOH,
XOpOLLO NpoAyMaHHble 1IENCTBMA Ha YPOBHE CTpaH, cre-
umanbHo pa3paboTaHHbIi HA6op MexaHN3MOM PUHAHCU-
poBaHWUA Y PUHAHCOBbIX UHCTPYMEHTOB Y METO[bI, YTOObI
oTcnexuBaTtb xof pabot. [inA Havyana 3anauTe Ha Www.
sustainableenergyforall.org u npucoegnHANTECh K HaM.
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MoTtosbicTaBka — «0gHa nnaHeta. OpHa unsunn3auna»

dunom Nasna [epusa

310 ®utenu Acdpuronun, Henana, KupmnbaTtn, bpasmnuu, kKaHaackol Tepputopum HyHaByT n baHrnapew. Nx
CBA3bIBAET TO, YTO OHW KUBYT Ha OAHOWN NMMaHeTe U NpUHaAnexaT K OAHOW UMBUNU3aumMn. Y KaKaoro us HUX CBOWM
HENoBTOPMMbIN 06pas *KU3HW, OCHOBAHHbLIN Ha OMbITE CYLLECTBOBAHUA B PA3HbIX KJIMMATUYECKUX 30HaX MNaHETHI,
6yab TO aKBaTopManbHasA, NonysacyLlunnBada, MyCCOHHaA, rOpHaA, OKeaHU4YecKaa uiu nonApHasa 3oHa. B dunbme
«OpHa nnaHeta. OgHa uMBUNM3aUnMA» paccMaTpUBalOTCA COBPEMEHHbIE YCIIOBUA XU3HN 3TUX NMOAEN — CenbCKoe
X03ANCTBO, NMPOAOBONbCTBME, BOAHbIE Pecypchbl U KNUMAT, — a Takxke obcyxpaetcAa ux byayuiee c yyetom
MeHALwerocAa knumaTta. CtaBku BbicOKU. Kak Mbl MoxeM obecneunmBaTb AOCTYN K MPOAOBOSIbLCTBUIO, 3alyMLiaA
KIIMMaT N 9KOCUCTEMBbI?

Yepes 40 neT HaceneHne nnaHeTbl YBENUYUTCA Ha 2 mMunnuappa, Npu 3TOM KAumMaTuyeckume ycrnoBuA 6biCcTpo
MEHAITCA. Y KaXaoro repoA hpunbmMa ecTb CBOA TOYKA 3PEHMA N CBOM OTBET Ha BOMPOC: KakaA UMBUNN3aunA Ham
HYXHa?

www.gaelderive.fr




JBONOLNA KNUMAaTa NoJ BANAHNEM
NeATeJ/IbHOCTKN YeJi0BEKa

an Kyszend!

Mone3HoO BCMOMHUTb, YTO y4YeHble rOBOPAT 00 3BOJIO-
UMM KNMmaTta noa BAUAHUEM MOBbILLEHHOI 0 NAPHUKOBOIO
achbcpekTa, 06yCNOBIIEHHOrO AEATENbHOCTbLIO YeJlOBeKa.
B aTo cBA3M A HanoOMHIO BbIBOAbI YeTBEPTOro Aoknaaa
MeKnpaBUTEeNbCTBEHHONW TPYMMbl 9KCNEPTOB MO U3Me-
HeHuto knumaTta (MI3UK), onybnukosaHHoro B 2007 .
(A04), n CneunanbHoro goknaaa 06 akcTpemMarnbHbIX ABNE-
HuAx (CO3B)%. BoiBoabl, NpeAcTaBlieHHbIe B pe3toMe AnA
nonMTUKOB cneunanbHoro goknaga MIr3MK nop HasBa-
HUEM «YrIpaBreHNe pUucKkamm IKCTPEeMaribHbIX ABIeHU U
OefcTBUi 4714 COACVCTBUA afgantaymum K U3MeHEeHU K-
marta», 6binn ogobpeHbl BecHo 2011 r.; oHM ocobeHHo
aKTyalbHbl B KOHTEKCTE Hallero cUMnosmyma.

YeTeepThin noknag MI3NK nontBep:aoaeT HeKOTOpbie
WCTUHbI, KacalLlmMecA U3MEHEHMA KNumMmaTa, OagHaKo B
HEM BHOBb ACHO OTMEYEHO, YTO eLle OCTAalTCA BOMNPOCHI,
M 4TO cepbe3Hble HeEOMNpPeaeneHHOCTN XapaKTepHbl AnA
MHOIMX acreKkToB KnumaTa.

[MepBog, B 4eM Mbl MOeM ObITb YBEPEHbI, COCTOUT B TOM,
4YTo cocTaB aTMocdepbl, 6€3ycnoBHO, NOABEPraeTCA BO3-
nencTeuo feAtenbHocty Yenoseka. C 1750 r. konnyecTBo
MeTaHa B BO3ayXe Bo3pocsio B 2,5 pa3a, rnaBHbIM 06pa3om 3a
CUET MHTEHCUPMKaLMM CENbCKOro X03ANCTBA U KUBOTHOBOA-
cTBa. Vicnonb3oBaHue nckonaemMbix BUAOB TOMIMBA B COYETA-
HUK ¢ 06e3neceHnem ABNAETCA B 3HAUUTENBHOIN Mepe Npuin-
HOW HabnogaemMoro yBenuyeH A yrineKkncroro rasa, Konmye-
CTBO KOTOPOro C Havarna MHaycTpuanbHOW 3pbl (MPUMeEpPHO ¢
1750 r.) n go 2012 r. Bospocno Ha 40 %, Npu 3TOM UCNONb-
30BaHUE MCKOMaeMbIX BUAOB TOM/MBA B COMETAHWUM C Pa3BU-
TMEM CEeNnbCKOro X03AiCTBa U 3eMneaenua NpuBerno K yee-
NMYEHN0 OKMcK asoTa noytn Ha 20 %. Mornowas nHdpa-
KpacHoe M3ny4yeHue, 3TW rasbl YBENMYMBAIOT MapPHUKOBLIN
ahpheKT, KOTopbIl TaKKe ycyrybnaeTca Hanuumem Opyrux
KOMMOHEHTOB, TaKUX, KaKk 030H U xnopdTopyrrepoabl. Het

" WccneposaTtenb, JlabopaTtopuA nccnenosaHuii knumarta u

okpyxatoweii cpeabl (LSCE/IPSL, CEA Saclay, 91191, Gif-sur-
Yvette, France) n MNpe3unaeHT PpaHLy3CKOro MeTEOPONOrMYECKOro
oblecTBa.

2 CneuuanbHbil goknag MexnpaBuTenbCTBEHHON rpynnbl
9KCMNEPTOB MO U3MEHEHUIO KNUMaTa «YnpaBrneHue puckamm
3KCTPEMarbHbIX ABMeHWI 1 6ecTBUIA ANA coaeicTBMA agantaumm
K uameHeHuto knumata (CO3B)».
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COMHEHWA B aHTPOMOreHHOM MPOUCXOMKAEHUN HaBMoaaeMbIX
M3MEHEHWI, KOTopble YOeanTenbHO NOATBEPKAEHbI JOKYMEH-
TanbHbIMM JOKa3aTernbCTBaMM (BOAAHON Nap TakMe ABNAETCA
NapHUKOBbIM ra3oM, HO Ha €ro KOHLIEHTPaLuio B aTMocdepe
He OKa3blBaeT NPAMOE BMUAHME NEATENbHOCTb YeroBeKa).

Opyrow BeiBoa 104 TakKe HEOCNOPUM: «MOTEMNSIEHNE KIU-
MaTUYECKOW CUCTEMbI HE BbI3bIBAET COMHEHUN». 3a UCKITHO-
yeHnem 1996 r., Kaxablli rog — B nepuoa mexay 1995 un
2007 rr. — 6bin Tennee, Yem noboli gpyroit 6onee Yem 3a
140 net. 310 rnobanbHOE NMoTenseHne NPON30LLSIO B Ba
aTana: nepsbiii Habnmoganca ¢ 1910 npo 1945 ropa, a BTO-
povi Hauyanca B 1976 roagy. C Tex nop TemnepaTtypa nosbl-
Lwanacb CO CKOpPOCTbIO, B TPU pasa MpeBbIlLatoLLen CKo-
pOCTb, 3apPErMCTPUPOBAHHYIO B OCTanbHble roabl XX Beka.
Crabunusauua, HabnopaswanAcA B nocnegHue 10 neT, He
JaeT noBofda AnA paccMoTpeHua npobnemsbl rnobanbHOro
notenneHna 3aHoBo — 2010 rog 661N caMbiM TeMNNbIM 3a
BClO Mctoputo HabnwogeHuir, n xota B 2011 r. Temnepa-
Typa crierka cHmsunacb, 3To 6bis1I0 BbI3BaHO BCEro fnllb
3HaYNTENbHOW akTUBM3auuel AsneHnA Jla-HuHbA (puc. 1).
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Pucyror 1 — Anomannn rio6ansHoi npn3emHoil Temneparypsl
(ornocurensro 1961-1990 rr.) 3a nepnog 1950-2011 rr.; rogsi,
B Ha4ase KoTopbIX HabJIlOAanocs yMepeHHoe Niin NHTEHCHBHOE
Asnenne J1a-HuHba, 0TpareHsl n OTMEYEHb! CHHIUM LBETOM



MHorue Habntogaemble ABNEHUA, TaKUe, Kak NoTenneHne
OKeaHCKUX BO[, MOBbILLUEHME coAep}KaHA BOAAHOIO napa
B aTMocdpepe, YCKOpeHHOEe TaAHMe 60NbLUMHCTBA FOPHbIX
NeHUKOB, MOBbILLIEHME YPOBHA MOPA TaKXKe 3a CYET TaAHUA
MaTepuKoBOro nbja B l[peHnaHany n 3anagHoi AHTapKTUKe,
a TaKXKe COoKpalleHue MaKcumarbHOW NioLwaam CHEXHOMo
nokposa B CeBepHOM MosnyLapum u MUHUMAnNbHON Mo-
waam neposoro nokposa B CesepHom JlejoBUTOM OKeaHe,
OAHO3HAYHO NMOATBEPKAAIOT, YTO 3EMIIA CTAHOBUTCA TEMNIEE.

370 OBOWHOE yTBEPKOEHWE — YBENUYEHME MAaPHUKOBOIO
adppeKTa 1 peanbHOCTb rNo6anbHOro NOTENNEHNA — He Nof-
pasymeBaeT NpUYNHHO-CIeACTBEHHOW cBA3N. YToObI yCTa-
HOBUTb CBA3b MeXAay rnobanbHbIM NOTENNEHWEM U AeA-
TENbHOCTbLIO YENOBEKA, Mbl AOIMKHbI pa3nnyaTb U3MeEHEHMWA
KnumaTa, 06ycrnoBreHHble eCTECTBEHHBIMU MPUYMHAMMU,
KOTOpble BCerga cyLlecTsoBanu u Bcerga 6yayT cyLLecTBO-
BaTb, U UBMEHEHUA, BO3MOXHO, BbI3BaHHbIE AEATENBHOCTLIO
yenoseka. VIameHunu nu mbl yxe knumat 3emnn? MIINK
n3y4vaeT 3TOT BOMPOC, U OTBET HA HEMO YTOYHAETCA C Kax-
[bIM HOBbIM JOKI1aJOM B COOTBETCTBMM C NOATBEPKAEHNEM
rno6anbHOro notensneHuA n 6narogapa ny4ywemy noHuma-
HUIO ero Npu4YMH B Hay4yHoM coobulecTBe. Hukakon cBAsn
He ObII0 YCTaHOBIIEHO B NMEPBOM [AOKsane, ony6nnKoBaH-
Hom B 1990 r., ogHako B 1995 r. BnepBble 6bISIO BbICKa-
3aHO cnepfytollee NpearofioKeHme: «pAg 3NEeMEHTOB YKa-
3bIBalOT HAa 3aMETHOE BNUAHME AEATENbHOCTM YenoBeKa Ha
rnobanbHblii KNUMaT». JTa oueHKa Oblna NoATBEPXKAEHA B
2007 r.: «Becbma BepoATHO, YTO B BONbLUMHCTBE Clly4aes

HabntoaeHHoe noBbileHWe rnobanbHoON cpeaHen Temnepa-
Typbl ¢ cepeanHbl XX BeKa CBA3aHO C HabNOAEHHbIM yBe-
NIMYEHMEM KOHLIEHTPAUWUI aHTPOMOreHHbIX MAapHUKOBbIX
rasoB». HekoTopasa HeonpeneneHHOCTb M0 3TOMY BOMpPOCY
ocTtaetcA. OfHaKo y MeTeopOosiorMyecKkoro Hay4Horo coob-
LLlecTBa HET COMHEHWIA B TOM, YTO Mbl, 6€3yCNOBHO, XKUBEM B
MUpe, rAe AEATENIbHOCTb YENOBEKA YKE U3MEHUNa Knumar.

[pyron dakKT, He BbI3bIBalOLLNA COMHEHUA, COCTOUT B TOM,
4yTO KNUMaT ByneT NpoaonXKaTb CTAHOBUTLCA Tennee. He npe-
YMEHbLLAA BAUAHWA APYTUX COEANHEHUN, Mbl HE MOXEM He
3aMeTUTb, YTO paaMaUMOHHbIi 6anaHc 3eMiiM B OCHOBHOM
3aBuCmT OT BbIGPOCOB yrnekucnoro rasa (CO,). Momumo Toro,
YTO YIrNEKUCTbIV ra3 ABMAETCA OCHOBHOW MPUYMHON MOBbI-
LLIEHHOr0 NapHUKOBOro adhpekTa, OH OCTaeTcA B aTMocdepe
B T€YEeHMe ANUTENbHOIro BpEMEHU. JKOHOMWUCTbI Npeano-
KUNW pasnuyHble 6yayLive cueHapum, Kotopble Byay T yunTbl-
BaTb BCE MAPHUKOBbLIE ra3bl U a3P030J1M CEPbI, OT/INYAOLLK-
€CA HeraTMBHbIM pagMauMoHHbIM Bo3aelicTeruem. K 2100 .,
COrNlacHoO cueHapwuio, NpeaycMaTpuBaroLlemMy camMmble HU3-
Kne BblOpOChI, cpeaHee MoTenneHne CoCTaBUT NMPUMEPHO
1,8 °C; no cueHaputo cambix BbICOKUX BbIBpOCOB 3Ta undpa
Bo3pacTteT go 4 °C. YTo KacaeTcA KOHKPETHOr0 3KOHOMMU-
YeCKOro cLueHapuA, 30eCb MMEITCA 3HaYMTEeSbHbIE HEOMpe-
[OefieHHOCTU U3-3a Hallero rnoka elle orpaHu4YeHHoro 3Ha-
HUA ornpefeneHHbIX KNMMaTU4YecKkux rnpoueccos. [MoaTtomy
B CLIEHApPUM caMbiX BbICOKMX BbIOPOCOB cpeaHee noTenne-
Hue Konebnetca mexay 2,4 n 6,4 °C, Torga Kak Becb auna-
nasoH nporHosa BapbupyeT B npeaenax ot 1,1 no 6,4 °C.

[mapomeTeoponornyeckan MHopmaLuA: NHCTPYMEHT COLMANbHO-

3KOHOMWYECKOro passuTna?

B wrta6-kBaptnpe BMO 21 1 22 mapta ®paHuUy3cKkoe METEOPOSOrn-
YyecKoe 06L1ecTBO NPOBENO ABYXAHEBHbIN MeXAyHapOAHbIN CMMMO-
3MyM nopa HasBaHuem «lMapomeTeoposniormyeckana uHpopmauua:
WHCTPYMEHT COLUMNaNbHO-3KOHOMWYECKOTO pa3BUTUA»

B nocnegHux nccnepoBaHnAX NOAYEPKUBANOCh, YTO TMAPOMETEOPOIIO-
rmyeckana MHOPMaLMA MOXKET MPUHECTU COLMANbHO-3KOHOMUYECKYHO
NnoJsib3y W BbIroAbl C TOYKM 3peHNA 6€30MacHOCTU U KaYeCcTBa XKU3HU. ITO
cnpaBeanvBo AfA NMPOMBbILUIEHHO PasBUTbIX, @ TaKKe ANA pa3BUBato-
LLMXCA U BHOBb BO3HMKLUMX cTpaH. OaHaKo NMporHo3bl Norofbl U ruapo-
nornyecKkaa MHgopMaLuuA, XOTA U ABMAOTCA YacTbiO MOBCEOHEBHOW
KU3HU B MPOMBILLSIEHHbIX CTPaHax, Kak MpaBurio, B Pa3BMBatOLLMXCA
CTpaHax OTCYTCTBYIOT. Takum o6pasom, MHBECTUPOBAHUE B rMApOMe-
TEOPOSIOrMYecKnin cekTop 6bilo Obl XOpPOLIMM CNoco6oM YCKOpPEHUA
9KOHOMMYECKOrO Pa3BUTMA U POCTA U CHUMKEHWUA YPOBHA 6EOHOCTU.

Ha atom cumnosnyme cobpanucb 3KCMEPTbl U ONMEpaTUBHbIE PYKOBO-
avTenu anAa obcyxaeHna PUHAHCOBbBIX U TEXHUYECKUX NoTpebHOoCTel B
0611acTu NOArOTOBKN KaYeCTBEHHOM rMAPOMETEOPOSIOrMYECKOMN MHADOP-
Mauumu (HabnogeHMA U NPOrHO3bl) U OLIEHKM COLManIbHO-3KOHOMUYECKUX
BbIFOA OT MPEAOCTaBMAEMOro 06CNyKUBaAHWA B PasfMYHbIX CEKTopax
9KOHOMWKW, TaKWX, Kak 30paBOOXPaHEHME, YMpaBNeHUe pUcKamu,
CTpaxoBaHWe, NPOMbILLIEHHOCTb, 3HEPreTMKa, CeNbCKoe X03ACTBO. B
Npes3eHTaUuAX TaKKe paccMaTpuBannCb PeLleHnsa U BO3MOXHOCTY AnA
pasBUTUA YCTONYMBOIO rMAPOMETEOPOSIONMYECKOr0 06CTYKUBAHUA.
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XoTA Mbl 3HaeMm, 4To rnobanbHoe noTensieHne HemsbexHo,
Mbl MOKa €eLie MHOroe He NMOHMMAaeM OTHOCUTENbHO TOro,
Kak 310 npowmsongeT. MHOrme acnekTbl OCTatOTCA HEACHbBIMU:
pOJsib a3p030J1eil, pernoHarnbHbIe XapaKTePUCTUKN U3MEHEHUA
M UBMEHYMBOCTU KNMMaTa, YacToTa 3KCTPEMarbHbIX ABME-
HWI, Ba)*XHOCTb NMOAbEMA YPOBHA MOPA, ONACHOCTb HEU3-
BECTHbIX KNMMaTUYECKNX ABNEHUN, a TaKKe B3anMOAencTene
Mexay 61MoreoxXnmMmnyecKkUMm UMKNnamm u usMeHeHneM Knu-
maTa. OgHako, no mHeHnto MIT3VK, nepcneKkTrBHbIE OLIEHKU
OTHOCUTENbHO APYIrUX KNMMaTUYECKUX NepeMeHHbIX ABMA-
IOTCA HaAEXHbIMU: YBENTMYEeHNEe 0CaAKOB Ha BbICOKUX LLUMPO-
TaxXx U NX yMeHblLUeHne B cyb6Tponmkax, U3aMeHeHnA BEeTPO-
BbIX XapaKTePUCTMK, BO3MOKHAA UHTeHCHUdUKaLmMA Tponu-
YECKUX LIMKITOHOB, BOJIHbI TEMNA, CUSIbHbIE O AW, COKpaLle-
HWe noLaan CHEXHOro MOKPOBa M MOPCKOro Nbaa, Heobpa-
TUMbIA NOABbEM YPOBHA MOPA ... — BOT TO, KaK OyneT BbirnAa-
[OeTb Halla nnaHeTa B KOHLe TeKYLLEero Beka 1 ganee, ecnv
Mbl He 03aboTumcA aTumu npobnemamu. K 2100 r. ypoBeHb
MOPA MOKeT noaHATbeA Ha 60 cm m 6onee.

MHoXecTBeHHble BO3OEWCTBUA 3TUX U3MEHEHUI BynyT
pacTu C NOBbILLEHUEM TeMMepaTypbl, TaKXe Kak byneT
pacTu M 4YUCIO IKCTPEeMarnbHbIX ABMEHWUN, YTO NpuBe-
oeT K yBenudeHuto yulepba. lNepBble BbiBOAbI AOKNada
CO3b, rmaBHOEe BHUMAaHME B KOTOPOM YAENAETCA 9KCTpe-
MarnbHbIM ABIIEHUAM, OCHOBbIBAOTCA Ha HabnoaeHuaXx,
nposoaumbix ¢ 1950 ropa. Mo gaHHbIM 3TUX Habntoae-
HU MOHO cliefnaTb NPeArnosioKeHne, XO0TA U C OrpaHu-
YEHHOI CTerneHbl yBEPEHHOCTU, 06 M3MeHeHuUn onpe-
LeneHHbIX 3KCTpeMarnbHbIX 3HavyeHUn. Tak, B rnobanb-
HOM MacwTabe YMCcno XONnoAHbIX AHEN N HOYEN YMEHb-
WIMNOCb, TOrgda Kak 4YMcno TennblX OHEeN N HoYen yBe-
NUYUNOCh, U B 3aBUCUMOCTU OT pernoHa Habnopganoch
6onblie BOMH Tenna, 6onblue cunbHbiX 3acyx 1 6onbLue
cry4yaeB CUNbHbIX OOAEBbIX 0cajKkoB. bonee Toro, no
gaHHbIM goknana CA3b, ecTb ocHOBaHUA nonaraTb, YTO
HEKOTOpble U3 3TUX U3MEHEHMUI 06YCNOBNEHbI AEATENb-
HOCTbIO YeflOBEKa.
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3HauMTenbHaA YacTb AOKNafa noceBALlleHa 6yayLumm TeH-
OEeHUMAM B 3KCTpEMarbHbIX KNMMaTUYECKMNX ABMEHUAX C
y4eTOM pasfnyHbiX cueHapues BbibpocoB. Tak, mogenu
NMPOrHO3UPYIOT 3aMETHOE MOBbILWEHWE IKCTPEMAIbHbIX
TemnepaTtyp, NPMBOAALLEE K YBETMYEHUIO NPOAOMKUTENb-
HOCTW, YacTOTbl U/MNN MHTEHCUBHOCTW BONH Tenna. Kak
NMOKa3aHOo Ha puUC. 2, 9KCTPEMAIbHO *KapKUi AEHb, KOTO-
pblii Korga-To nosTopAncA pa3 B 20 net, 6yneT NOBTOPATLCA
KaXk[ble Ba rofia C HaCTOALLEro BpeMeHu U 10 KOHLla BeKa
(cueHapuun A1B u A2). K Tomy BpeMeHM YacToTa 06unbHbIX
0CafKoB UK AoMA 06X AOKAEBBIX OCAAKOB B 0OUITbHbIX
ocajKax, BEpPOATHO, BOo3pacTeT B 60NbLUMHCTBE PErMOHOB,
Torga Kak B Apyrux palioHax u B ornpeaefnieHHble CE30HbI
3acyxa cTaHeT 6onee cunbHON BCEACTBUE YMEHbLLUEHUA
obbemMa ocaAKoOB U/MNW yCUNEHUA 3BanoTpaHcnupauun.
Bo3MOXKHO, TakKe NOBbICUTCA MaKCcUManbHaA CpefHAA
CKOPOCTb BETPA, CBA3AHHAA C TPOMMUYECKUMM LUUKITOHAMMU.

HNoknap CA3B He NocBALLEH UCKMIOUYMTENbHO HaboaeHUAM
M NepcrneKkTUBHbIM OLEHKaM, CBA3aHHbIM C 3KCTpPemMalb-
HbIMU KNMMMaTUYECKUMU ABMeHMAMU. B Hem Takxe pac-
CMaTpPUBAETCA UX BNNAHME Ha OTPACsN, TECHO CBA3aHHbIE C
KNMMaToOM, TaKue, KaK BO[Hble PECYPChbl, CENbCKOE X03AM-
CTBO M MPOU3BOACTBO MNPOAYKTOB MUTAHWA, NECHOE XO03Ai-
CTBO, 3lpaBOOXPaHeEHNE U TYPU3M, a TaKKe paccmaTtpuBa-
toTCA noTepu nNpu 6e4CTBUAX, BbI3BaHHbIE 3TUMU IKCTPE-
ManbHbIMU ABNEeHUAMU. U, HakoHel, B IoKNnaae yrnoMmuHa-
I0TCA MHOrMe cTpaTeruy agantauum K rno6anbHomMy noTe-
MAEHUIO U PaCCMaTPMUBAOTCA PUCKU, CBA3AHHbIE C KNMa-
TUYECKUMU IKCTPEMarbHbIMU ABNEHMAMU U 6eACTBUAMU.

B 3akntouyeHune xotenocb 6bl OTMETUTDL, YTO cnpaBnATbCA
C onacHOCTAMWU, Bbl3BaHHbIMMU rnob6anbHbIM noTenne-
HMUWemM U CBA3aHHbIMU C HUM 3KCTpeMalibHbIMU ABJIEHU-
AMMW, OOJIKHO ObITb Nnerye, MOCKOJIbKY Mbl CMOX€eM caep-
KaTb 6y,uyu.tee notenneHune 3a cHeT NPUHATUA cMmenon
rno6anbHom cTparterum, 4yTOObl B3ATb noa KOHTPOJIb, a
3aTeéM CHU3NTb Bbl6pOCbI MapHUKOBbLIX ra3os.
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KnumaTtuyeckrme mofenv nporHo3vpyroT NOBbILLEHME
YaCTOTbI }KapKUX OHEeN Ha npoTAxeHun XXI| BeKka

Pucyror 2 — Bo mHorux peruoxax
VIHTEPBAT MEMLY HEOBbIYHO
TEMIbIMU JHAMY, HAGTIHOAABLINMICA
pa3z B 20 ner, byner coxpaiyarsca



[lepcnekTnBLI KNUMATNYECKOr 0
0bcnymmnBaHnA 1eATENbHOCTH

BOJ10X03AICTBEHHOr 0 CeKTopa'

Kcasbe MaTpepobep?

AxkBadep — MexayHaponHana chepepaumna 4YaCTHbIX KOM-
naHuit BopocHabxeHnA n kKaHanusauum — npeacTaBnAeT
YyacTHble KOMMaHWU, OKa3bliBaloLwue ycnyru rno Bojo-
CHabMXeHno M caHUTapHO-TUrMeHnYeckne ycnyru nop
PYKOBOACTBOM OpPraHoOB rocypapcTBeHHoW BnacTtu. Ee
YneHbl — MECTHbIE U MeXAYHapOoAHble KOMMaHMK pasHblX
MacwTaboB — paboTtatoT B 40 cTpaHax. bonblwunHcTBO
nofe, NofyYvarLmx Boay OT YaCTHbIX KOMMaHWM’, YNoJHO-
MOUYEHHbIX U KOHTPONMUPYEMbIX OpraHamMm rocyapcTBeH-
HOW BNacTu, NONy4yarT 3Ty ycnyry ot uneHos Akeaden.
HeKkoTopble U3 HUX exeaHeBHO cHabKalT BOAOW U Npe-
[OCTaBMAKT CAHUTAPHO-TUTMEHNYECKUE YCITYT U HECKOSb-
KUM TbiCAYaM Ntoaei, opyrne — coTHAM TbICAY, a Tpe-
TbW — MUNNMOHAM U Aaxe AeCATKaM MUIITMOHOB.

YneHbl AkBaden npenocTaBnAKT YCNyru no LeHTpanu-
30BaHHOMY MUTLEBOMY BOJAOCHAbXEHWU U caHMTapHO-
rMrMeHNYecKne ycrnyrm B COOTBETCTBUM C KOHTPAKTaMu ”
NMLUEH3MAMU B paMKax napTHEPCTBa MexAay rocynapCTBEH-
HbIM 1 YacTHbIM cekTopamu. OHM 1eNCTBYHOT MO NMOPYYEHUIO
1 NoJ KOHTPOJIEM OpPraHOB rocyAapCTBEHHO BracTu. MNpowe
roBOpHA, YaCTHbIE KOMMaHNW ABNAOTCA MHCTPYMEHTOM, KOTO-
pblIli ICNOSb3YOT OpraHbl FOCYAapCTBEHHOW BNacTy ANA OCy-
LLIeCTBMEHUA NONUTUKN B 06nacTy BOAHbIX PecypcoB. Taknum
ob6pa3som, uneHbl AkBadPen ABNAIOTCA MHCTPYMEHTOM AJ1A OCY-
LLIeCTBEHNA rOCYAapCTBEHHOW NONUTUKK. VIX nonoxeHune He
YHUKanbHo. MHorve MecTHble, HaUuMOHanbHbIE Y PErMOHarb-
Hble OpraHbl BflacTy 4O6unMcb co3naHUA NapTHEPCTB MeXay
YacTHbIM U rocyaapcTBeHHbIM cekTopamu (YIT) ana opra-
HU3aUUM N/MNn 3KCMyaTalumm KpyrHbIX NMPOEKTOB. JTO ABMA-
eTcA 0OLEeNPUHATON NPaKTUKOW, HaNnpuMep B 3HepreTuye-
CKOM CEKTOpE A51A CHabKeHNA HaceneHnA aNeKTPUYECTBOM.

[mobanbHana 3apavya AkBadepn cocTouT B TOM, 4YTOObI yCTa-
HOBUTb CBA3b MEXKAY YaCTHbIMMW KOMMaHUAMM BOAOCHabxe-
HUA, MEXAYHapPOAHbIMU 06LLIECTBEHHBIMUN YyUpEKAEHUAMM
M OpraHn3aumMAMM rpaxkaaHckoro obujectea. [nAa goctmxe-
HuA aTol uenun Akeaden nosuumoHnpoBana cebAa B Kaye-
CTBE KaHana CBA3U MeXAay NoCcTaBLMKaMM YCIyT YaCTHbIX

' CTaTbA NOArOTOBMEHA HA OCHOBe NMpe3eHTaUUN Ha opyme
«BMO - 4yacTHbIl CeKTOop», OpraHM30BaHHOM MO Clly4yato
BcemupHoro meteoponoruyeckoro gHA-2012 B XeHeBe.

2 KcaBbe MaTpepobep, 3KOHOMUCT U MHKEHEP, ABMANCA CTapLUNM
KOHCYNbTAaHTOM MO BOMpocam BofoOCHabXeHWA B rpynne
crneumnanucToB B 06racTu BoaHbIX pecypcoe AkBaden.

KOMMaHuii BOAOCHA6XEHWNA 1 KaHaNn3aumm n MexayHapoa-
HbIMW TPYMNMamMmn 3aMHTEPECOBAHHbIX NUL U COAENCTBO-
Basia 06MeHy OMbITOM U 3HAHUAMWU MeXAYy ABYMA 3TUMM
coobulectBamun. Yactb 910l paboTbl NOCBALLEHA pasbAC-
HEHMIO Pa3NNYHbIX POPM Mofenen y4acTUA YaCcTHOIO CEK-
Topa, AOCTYMHbIX ANA OPraHOB rOCYAAapPCTBEHHOW BNacTu.

AkBa®epn 6bina akkpeauToBaHa EBponelickoli Komuc-
cueli EBponeickoro coto3a 1 AKOHOMUYECKUM U COUU-
anbHbiM coBeTom OOH.

PaboTa obwiecTBeHHbIX cnyx6 BogocHabxeHuA

Y4yacTme 4aCcTHOro cekTopa B NpefocTaBfiEHUN yCcnyr
MYHULMMNANbHOIO LEHTPaNn30BaHHOIrO BOAOCHA0XeHWA n
CaHUTaAPHO-TUIMeHMNYECKMX ycnyr oxBaTbiBaeT MeHee 10 %
HaceneHuA Mupa, ecnm paccMaTpuBaTb NULWb oduuUmnanb-
Hble goroBopeHHocT. OHAKO 3HaUYUTENbHbIV N0 pasMepy
HeoduUManbHbIi YacTHOMPEANPUHUMATENBCKUIA CEKTOP
BO3HMK B pa3BMBAOLLMXCA CTPAHaXx, rae ycnyru ueHtpanu-
30BaHHOro BOJOCHabXeHUA He NPeAoCTaBNATCA UNKU He
nocTynHbl. Hanpumep, no umerowmmcea gaHHeim, oo 40 %
ropoackoro HaceneHnAa ApPuKM nony4yaroT Bogy oT Heodu-
LUManbHbIX MENKMX NOCTaBLUMKOB YCITyT N0 BOAOCHAbKeHUIo.

l[ocynapcTBeHHbIE M YaCTHbIE MOCTAaBLLMKWN YCIYT M0 BOJO-
CHabKeHNto CTanKMBatoTCA C OAUHAKOBLIMU (DYHKLIMOHATb-
HbIMW, TEXHUYECKUMU, SKOHOMUYECKUMMU N PUHAHCOBbLIMM
OrpaHNYeHUAMU HE3ABUCMMO OT TOTO, rae OoHU paboTatoT.
Cnenyet nmeTb B BMay, uto nuwb 10 % «rony6oit Boabl»,
notpebnaemMoii® BO BCEM MUpe, PaCXOQyeTCA Ha LieHTpa-
NM30BaHHOE BOJIOCHAOKEHNEe N CAHUTaPHO-TUTMEeHNYEeCcKne
ycnyru. OcHOBHaA f0A NPUXOANTCA Ha CeNbCKOoe X03Al-
ctBo — 70 % oT obwero o6bema.

MeTeoponornyeckue gaHHble — TpeboBaHuA,
ob6ycnoBneHHble BpeMEHHbIMW CPpOKamMu

KomnaHuu BogocHabXeHnA U KOMMYyHarnbHble Cny*6bl, a
TaK»Ke opraHbl FOCyfapCTBEHHON BNACTU U KOHTPONUPYIHO-
LMe opraHbl HYKAatTCA B METEOPOJIOrN4YeCcKom nHpopma-
LIMM 1 faHHbIX A51A BbINONIHEHWA CBOEN 3aaayum no obecneve-
HUWIO HaceneHMA AOCTAaTOYHO Ka4YeCTBEHHbIMW yCIyraMu rno
BOJOCHa6XEHNIO U CAaHUTAPHO-TUTMEHNYECKMMU YCIyramu.

3 BoponoTpebnexue, 3a60p BOAbI UMW UCMONb30BAaHUE FPYHTOBbBIX
BOA — 3TO NpoLecc B3ATUA BOAbI U3 KAKOTro-nmbo MCTOYHUKA Ha
BPEMEHHOW NN NOCTOAHHOM OCHOBE.
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- HauunoHanbHble YneHbl
w

Ynens Arsa®esg

B cekTopax BogocHabeHuA U CAaHUTapHO-TUrMeHNYeCKoro
obcnyxuBaHuA Heobxoanmaa UHOPMaUNA pasnMyHa u
3aBUCUT OT BPEMEHHbIX CPOKOB.

ﬂﬂﬂ cpenHero n KOpPoOTKOro cpoka — ropg, Ce3oH, Hepena,
OEHb UMK flaXe B peaJZibHOM BPpeEMEHU — NHTEepPEeChbl N COOT-
BeTCTBYyrOLlNE I'IOTpe6HOCTI/I B METeOopOoJiorm4eCKnx aaH-
HbIX Pa3finYHbl:

e [opa/ce3oH: MeTeoponoruyeckue gaHHbie He06X0ANMBI
AnA npoueccoB popMmMpoBaHUA GloxKeTa 1, YTO elle
6osiee BaXKHO, AJ1A aHanM3a M3MeHeHUsa 4oXoaoB. OHu

CsA3aHHbIe C NpefnoKeHnem
hakTOpbI, BANAOLINE HA
MYHULUNanbHOE BOAOCHA0KeHne

® |IHdpacTpyKTypHaA NOUTUKA: MITOTUHbI, Nepebpo-
CKa CTOKa, BO3MOMXHOCTW ANA aKKYMYIALUN BOAbI

® KoHKypeHUuA B cchepe BOAOMNONb30BaHWA: AOMOI-
HUTENbHbIE pa3peLleHnA Ha OTBOA BOAblI MOTyT
UCTOLUNTb BOJOHOCHbIN CNoOM

e 3arpAsHeHue BOAOHOCHOrO COA/MCTOYHUKOB:
AHTPOMNOreHHbI€ MPOMbILLUIIEHHbIE WU CEJIbCKO-
X03ANCTBEHHbIE 3arpA3HUTENN

e Pexnm pacrnpefeneHusa ocafikoB BIMAET Ha BOAO-
HOCHbI/ CNOW/FPYHTOBbIE BOAbl, TOBEPXHOCTHbIE
BOAbl, TEMMNEPATYPY, UBMEHEHUE KNUMaTa

® [IpOHMKHOBEHMWE COMW, BbI3BAHHOE MOABEMOM
YPOBHA MOPA U/UNN NCTOLLIEHMEM MECTHOIo BOAO-
HOCHOrO CMoA 13-3a Ype3mMepHOro BoaonoTpedbneHns

e [lonuTtmnka B 0611acTu N1aHUPOBAHUA FOPOACKOr0
X03ANCTBA U FOPOACKOM 3aCTPONKN: OCYyLUEHne
3a60/104EHHbIX TEPPUTOPUIN, YCKOPEHNE CTOKa
[OXAEBOW BOAbl, CHUXeHue obbema normnosHe-
HMA 3aMacoB rPYHTOBbIX BOJA

e JKonoruvyeckue orpaHm4veHuA.
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CTpaHbl, B KOTOPbIX HAXOAATCA
KOPMopaTuBHbIE YNeHbl

TaKkKe Heob6XxoAuMbl OANA NPOrHO3NUPOBAHUA YPOBHA
BOJJOHOCHOIO CJl0A, TPYHTOBbIX BOA U MOBEPXHOCT-
HbIX BOA W ANA NpefocTaBfeHnA nonesHon nHpopma-
UMM ANA perynMpoBaHMA BOOAOXPAaHUULL C MPECHOM
HEeOoYMLLEeHHON BOAOW HA CE30HHON OCHOBE.

HepnenAa/neHb: MNoroga — ocagku n temnepaTtypa — oka-
3blBaeT MOMEHTANIbHOE BO3ENCTBNE HA CNPOC Ha BOAY.
|_|p0FH03bI QKCTpeMaribHbIX OCafAKOB BaHbl ANA nna-
HUpOBaHMUA NOTeHUMNanbHbIX ﬂOCﬂeﬂCTBVIVI Ha ropoga-
CKUX KaHaln3auMOHHbIX CeTAX U OANA OUEeHKUN pUuckKa
noKanbHOro HaBoAHeHMA. NpPOrHo3bl 3aMOPO3KOB U
oTTenenen MCNONb3YKTCA ANIA NOATOTOBKK onepaTtuBs-
HbIX HA3€MHbIX Frpynmn, KOTOpble AOJT¥HbI 6y;:|yT YyCTpa-
HUTb OCHOBHbIE pa3pbiBbl B pacnpenenMTeanoﬁ ceTn,
KOTOpPblE MOMET Bbi3BaTb TakaA noroja. Takas I/IH(*)Op—
MauunA BaXHa anA 1oro, 4yTOObI npeaBunaeTb NoTeHUM-
alibHble I'Ip061'leMbI N nydvwie noaArotoBUTbCA K HUM.

PeanbHoe BpemAa: Cuctembl Tuna SCADA (Hansop-
Hbl/i KOHTPOMNb U MOSyYeHUe AaHHbIX)* B HacToALlee
BpeMA Bce 6onblue NPUMEHAKTCA KPYMNHbIMU FrOpoa-
CKMMUK cnyx6amu BofocHabKeHnA 1 KaHanusauum anA
ynpaBrieHA ApeHa)HbIMU ceTAMU. TN CUCTEMBbI NPO-
BOAAT TOYHbIA MOHUTOPUHI CUMbHbIX OCAAKOB 3a CYeT
NPAMOro 4ocTyna K UHdopmMaLmm, Noy4YeHHOo’ ¢ NoOMo-
LLblO METEOPOSIOrMYeCKOro pagmonokaTopa n3 MecTHoMm
MeTeopONIorMyecKon opraHusaumm unu MeTeoponoru-
yeckoro 6topo. SCADA copeictByeT 6ornee ahpeKTuB-
HOMY YMNpaBfeHUO PUCKaMM, CBA3AHHLIMU C NaBoAKamMu,

YUnenbl AkBad®ep paspabotanu cpeactaa tuna SCADA. B kadecTse
npuMepa MOXHO NpMUBECTU NporpamMmmHoe obecneveHne RAMSES,
paspaboTaHHOe KomnaHuel Suez Environment, koTopoe ncrnonbs3syerca
ANA yNpaBfeHna ropoacKor apeHaxHol ceTblo B bopao, ®paHuuma
(cm. http://www.lyonnaise-des-eaux.fr/collectivites/enjeux-leau-et-
lassai-nissement/optimiser-gerer-anticiper), n nono6Hoe cpeacTso,
paspaboTaHHoe chupmolii Veolia Water — Kruger, o6ecneumsatoLlee
KOHTPOJIIb B peasibHOM BPEMEHM C MOMOLLbIO METEOPOSIOrMYECKOro
panapa (cm. web.sbe.hw.ac.uk/staffprofiles/bdgsa/temp/12th%20
ICUD/PDF/PAP005239.pdf n web.sbe.hw.ac.uk/staffprofiles/ bdgsa/
temp/12th% 20ICUD/PDF/PAPO05541.pdf).



W KOHTPOIIO 3arpA3HeHnA NyTem npeaocTaBrneHns 3abna-
rOBPEMEHHbIX MPEAYNPEKAEHUA 1 OMOBELLUEHUA TPax-
paHckoro obulecTsa 06 onacHOCTUM, MO3BOMAA OCYLLECT-
BNATb 6onee adppeKTUBHOE perynnpoBaHne 1 onTMmMu-
3aUuMto 3anacoB BOAbl U MHUUMMPYA paboTbl Ha MecTe.
BonbwunHcTBo cuctem SCADA BKMOYAOT rMAPOTEXHU-
YecKoe MoJenvpoBaHNE JPEHAXKHbIX CEeTeN.

CbanaHcupoBaHue cripoca v npeanoxeHus
Ha Gonee ANUTENbHbIX BPpeMEHHbIX O0TPe3Kax

[NpenBuaeHne pasBUTUA CUTyauUM Ha OOSITOCPOUHYHO Mep-
CMEeKTMBY — YMEHMe aHanM3upoBaTb AaHHble U MPOrHo3bl B
o6CcTaHOBKe HeonpeneneHHOCTM — Heob6xoaMmo AnA Haane-
*Kallero niaHMpoBaHUA MHBECTUUNIA B BOOOXO3ANCTBEHHbIN
CEKTOp, YUNTbIBaA AONrOBEYHOCTb 6a30BOro 060pynoBaHuA n
COOPYEHUIN N COOTBETCTBYHOLLIME NEPBOHAYarbHbIE 3aTPaTbl.

Mpwu nnaHupoBaHue Ha cpok 6onee 10 neT KOMNaHUW BOJO-
CcHabeHnA 1 opraHbl FOCYJapCTBEHHONW BNAcTU AOMKHbI
ObITb YBEPEHbI B TOM, YTO CMPOC Ha NUTbEBYO BOAY Ha
TEeppUTOPUM, KOTOPYHO OHU O06GCYKMBAIOT, YAOBNETBOPA-
eTcA 3a c4yeT 060pyAOBAHUNA U COOPYKEHUIN, UMEIOLLMXCA
B X PACNOPAKEHUN: CKBAXKMH, BOLOOYMUCTHbBIX CTaHLUIA 1
CUCTEM pacrnpeaennTenbHbIX BOAONPOBOAHbLIX TPy6. 3TOT
npoLuecc N3BecTeH Kak cbanaHcUpoBaHme NpeanoXeHua n
Crpoca, ¥ OH B paBHOI CTENEHN pPacnpoCTpaHAETCA U Ha
YyCNyru KaHannsaumoHHbIX cuctem. C6anaHCMpPOBAHHOCTb
cnpoca u NpeanoXeHnsa, KOTopaAa AOCTUIHYTa B 6ONbLUNH-
CTBE PasBUTbIX CTpaH, HEOOXOAMMO NMOCTOAHHO MoABEp-
raTb NepeoueHKe B HEMPepbIBHO MEHAIOLENCA OKpYHKa-
toLeit 06CTaHOBKE, Ha KOTOPYO, MOMUMO MPOYEro, OKa-
3bIBAOT BIIMAHME SKOHOMMUYECKME U TEXHUYECKME U3ME-
HEHWA, CBA3aHHbIE CO CMTPOCOM, U IKONIOTUYECKNE U NPU-
POAOOXPaHHbIE USMEHEHWA, CBA3AHHbIE C NPEANOKEHUEM.

Hanpumep, Ha 06beM BOAHbBIX PECYPCOB, UMEILLMXCA ANA
obecrneyeHnA HaceneHUA NMTbEBOWN BOAOW, MOXET OKasbl-
BaTb BIIMAHME 3arpA3HEHME UCMOJNIb3yeMblIX BOAOHOCHbIX
cnoes. YacTu4HoO 3arpA3HEHNE MOXKET ObITb BbI3BAaHO AeA-
TENbHOCTbIO YeNIOBEKA, HAaNpumMep NPOMBbILLTIEHHOW Mnn
CenbCKOX03ANCTBEHHOW AeATenbHOCTbI0. Heobxoanumo ocy-
LEeCTBMNATb MOHUTOPUHI TaKoro 3arpA3HEHUA C MOMEHTa
ero obHapyxeHuA. 3arpAsHeHne MoXKeT TakKe OblTb 06y-
CIOBMIEHO M3MEHEHUEM KNMmaTa, Hanpumep NPOHUKHO-
BEHWEM CONKM B pesynbTaTe NogbemMa ypOBHA MOpPA U/unu
MCTOLLEHNEM MECTHOIO BOJOHOCHOIO CIOA U3-3a Ype3Mep-
Horo BogonoTpebneHuAa. B moaenax, ncnonb3yembix AnA
NPUHATUA peLLIeHNI BOJOX03ANCTBEHHBIMU U KOHTPONUPYHO-
LUMMW OpraHamMu, BCE yKa3aHHble NapamMmeTpbl y4TeHbl. OHu
nomMorarT opraHam, perfnaMmeHTUPYLWNUM pacnpeaeneHne
BO[bl, MPVHMMAaTb PELLEHMA HA OCHOBE Hay4HbIX MPOrHO308B
ob6bemMa BOAHbIX PeCypCcoB, KOTOPbI 6yaeT nocTyneH anA
MCNOMb30BaHUA B HOPMalbHbIX U 3KCTPeMarbHbIX YyCIlo-
BUAX C y4€TOM BCEX BO3MOMHbIX BUAOB BOAONOTPeLneHunA.

[JokymeHTanbHO 060CHOBAHHbIA N XOPOLLUO OTPErynMpo-
BaHHbI/ BOAOXO3ANCTBEHHbIA CEKTOP AHIMUN ACHO AEMOH-
CTPUPYET MOJb3y, KOTOPYI MOXHO MONYy4nUTb, €CIM YYeCcTb
hbaKTopbl, BNUAIOLLME HA KPMBbIE MPEASIOKEHNA N CMPOCa,
1 nNpuBecTn paboTy B COOTBETCTBUM C 3TUMM haKTOPaMMU.
locypapcTBeHHble opraHbl ONTUMMW3NUPOBANN MHBECTULUM
M MUHMMU3NPOBANM pacxoabl, 06ecrneynB 0AMHAKOBbI Xon
KPMBbIX CNpoca 1 NpeanoxeHua. VInBecTuumm nnaHnpytoTca
C MCMNoJIb30BaHMEM HaMMeHee 3aTpaTHbIX BAPMAHTOB, Npea-
naraembiX C TOYKM 3peHuA NMbo npeanoxexHua, nnbo cnpoca.

CsA3aHHble CO cnpocom
hakTopbI, BNUAKLLME HA
MYHULUNanbHOe BOAOCHabKeHne

e [loTpebrneHne Ha AyLwy HaceneHuA

e JlocTyn K BoAe (MOAKMOYEHUE K CETU MYHMULU-
nanbHOro LLeHTPanM30BaHHOro BOAOCHA6XeHUA)

® OdheKTnBHOCTb paboTbl ceTn BoaoCcHabxeHunA
(NMpoTeykn, coctoAHMe 06OpyAOBaAHUA U T.4.) U
3O PEKTUBHOCTb PAabOTbl CAHTEXHUKN

e KocBeHHble haKTopbl, Takue, Kak obpasoBaHue,
cTunb NnoTpebneHnA, Bo3aencTene coobLueHnin B
CMW o HepocTaTKe BOAbI

® [lonnTuKka B 06/1acTu FOPOACKOro pa3BUTUA: NNOT-
HOCTb HaceneHuA, gemorpadguyeckme TeHAeH-
umun, ypbaHmsaumAa, NoOBTOPHOE NCMOMb30BaHWe
BOAbl, CHOpP AOKAEBOro CTOKA

® Tapwudbl/ueHa Ha BOAY, B TOM YuCIe YCNYr KaHa-
NN3aUNOHHbBIX CUCTEM, MfaTa 3a KOTOPble YacTo
BK/0YAEeTCA B CYET 3a BogonoTpebneHune

* TemnepaTtypa

e Pexum pacnpeneneHva 0CaaKkoB, HanpumMep crnpoc
Ha BOAY AJ1A MOMBA CafloB BbILLE B CYXYH nNorogy

MoaroTtoBka «[1naHoB UcNonb30BaHMA BOAHbIX PECYPCOB»
n obecneyeHne «CHanaHCMPOBAHHOCTU MPEASOXKEeHNA U
cnpoca» ABNATCA 06A3aTeNbHbIMY NpoLeccamMmu AnA YacT-
HbIX BOAOXO3AWCTBEHHbIX KOMMaHWnin B AHrnum n Yanbsce. Vx
noaroToBka obycnosneHa TpeboBaHNAMMN Kak AreHTCcTBa Nno
OXpaHe OKpYy»KatoLLel cpefibl, Tak 1 YNpaBneHus rno perynu-
poBaHuto BogocHabxeHuA. Vx Takxe Heobxoanumo o6HOBNATL
Ha perynApHO OCHOBE, NpeaycMaTpyBaA rapaHTMPOBaHHOE
BoJOCHabeHue B TeueHue nocneayowmnx 25 net. Tapudbl
Ha BOAy NepecMaTpuBalOTCA Kaxkable 5 eT B COOTBETCTBUU
C pe3ynbTatamMy KOMMIEKCHOMO pernamMeHTaumoHHOro npo-
Liecca, BKIo4atoLLero noarotoeky «leproanyeckoro o63opa»
cutyaunn. inAa oueHkn cbanaHCMpoBaHHOCTU Mpennoxe-
HWA U CNpoca UCMONb3YHTCA YETKNE U ieTallbHble MeToAO-
norun. OUeHKY MOXHO KOPPEKTMPOBATbL B COOTBETCTBUM C
pamMkamu, paspaboTaHHbIMY CEKTOPOM CcornacHo Tpebosa-
HUAM KOHTPONMPYOLUX OPraHoB, YUYNTbiBaA pasHble dak-
TOpbI, TAKUE, KaK Hanm4une pe3epBHbIX MOLLHOCTEN, BO3MOM-
HOCTb BbIXx0Aa CUCTEM U3 CTPOA U T.A.

MeTopgonoruyeckue pPaMKu B MoMHOM mMepe npegycmart-
puBaroT d)aKTOpbl, o6ycn05neHHble N3IMEeHEeHNneM Knu-
MaTa, U aloT pekomMmeHgauunnm OTHOCUTENbHO npolecca
OUEeHKN, y4nTbiBaA BOBMOXHOCTb HOPMaJibHbIX N 3KCTpPE-
MalbHbIX ycn03|/||7| N PUCK HEAQOCTaTKa BOAbl.

3akntoyeHune

Ona obcny»uBaHUA 1 aKcNyaTaumMm cMctemMm BogocHab-
KeHnA HeobXoaANMMO TECHOE COTPYAHMYECTBO C MOCTaB-
LIMKaM/U MeTEeOpPOSIorMyecKko nHcpopmaumm Ha MecT-
HOM, pernoHanbHoOM U rnobanbHOM ypoBHAX. AkBa®dep
cunTaeT, 4To BMO HagnexuT cbirpaTb Ba*KHYl0 pofib B
MOBbILUEHUWN YPOBHA YCNYr, KOTOPblE KOMMaHUM BOJO-
CHabXeHuA 1 KaHanusauuy OKasblBalOT HACENEHUO B
KPaTKOCPOYHOU 1 AONTOCPOYHON NEPCNEKTUBE.
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[1ATb BamHeALLINX 3N1EeMEHTOB
nporpaMmbl rTMaponornyecroro

MOHWTOPWHIa

CtioapT XeMunToH'

Bopa ABnAeTCcA NpupoOAHbIM KanuTanom pacTylLlero Hace-
neHuA 3eMHoro wapa. O6cnyxunBaHue, npegocTaBnae-
MoOe Ha OCHOBe Hallero npupoaHoOro Kanutana, — 3TO
Bantota XXI| Beka. PacnpegeneHne konuyecTtsa noBepx-
HOCTHbIX BOJ BO BDEMEHU U MPOCTPAHCTBE, a TaKKe pas-
nu4yune 3TUX BOA MO KA4yecTBY OMNPenenAlT TO, Kak Mbl
6ynem npoekTUpoBaThb U co3aaBaTh MHPPACTPYKTYpPY ANA
3HEPreTUKN, CENbCKOro Xo3AlcTBa, A06bIYM MONe3HbIX
MCKOMaeMblX, TPAHCMOPTa U MPOMbILLUIIEHHbBIX CEKTOPOB.

OpHako BoAga MOXKET TaKKe M YHOCUTb KU3HU. 3acyxu u
HaBOAHEHWA ABMAIOTCA TaKMMMK yrpo3amMu, KOTopblie Tpe-
6yHOT NOCTOAHHON 6ANTENBHOCTU. XapaKTep 3eMI1ernonb30-
BaHWA U U3MEHEHWNE KNMMaTa OKasblBalOT BIIMAHUE HA HaLLU
BO3MOXHOCTM NPeAcKasbiBaTb HABOAHEHUA, pa3pabaTbiBaTb
nnaHbl Ha cryyali 3acyX v noanepXunBaTb KU3HECTOCOOHbIE
3KocucTeMbIl. Pecypcbl YMCTON NUTHLEBOI BOAbI U BCE 3KO-
CUCTEMbI 3aBUCAT OT HEMPEPDIBHbIX YCNEXOB B MOHUMaHUN
MMERLLMXCA BOAHbIX PECYPCOB U YCUINUIA NO UX 3aLyuTe.

Ha camom pgene TpyaHoO NepeoueHnTb BaXXHOCTb Hanmyua,
HaeXHOCTU U TOYHOCTU AAHHbIX, MOJNTYYEHHbIX B PE3YTIib-
TaTte MoHuTOpuHra Boa. CerofHA onanasoH ceTeli rmuapo-
MEeTPMYECKOro MOHUTOPUHIa BapbupyeTcA oT Habnoae-
HUI cunamu gobpoBornbLeB Ha HeboNbLWKUx Bogocbopax
0O NpOorpamMm KOHTMHeHTanbHoro macwTtaba. B coBokyn-
HOCTU OHW COCTAaBMAKT OCHOBY ANA Nobbix OeACTBUMA,
npeanpuHMMaeMblX B MOAAEPHKKY MNOME3HOro NCMOJb30-
BaHWA BOA U ANA MUHUMM3ALMUN Yrpo3 OT BOAbI.

B HacToALWwen paboTe, NnpeaHasHavYeHHOW AnA nuy, oTee-
YalLWmMX 3a yrnpaBrieHue BOAHbIMU pecypcamMu, KpaTKko
OMUCHIBAOTCA NATb BaXXHEWLUUX 3NTEMEHTOB NPOrpaMmbl
r’MApPONOrM4ecKoro MOHUTOPUHTa:

1) Cuctema mMeHeaXXMeHTa KavyecTBa

2) NMpoekTupoBaHue ceTun

3) TexHonorua

4) O6yuyeHune
5) YnpaBneHue gaHHbIMU

MoecenHeBHana paboTa rMAPONOroB, OCYLIECTBAAKLWMNX
rMaopPOMeTPUYECKUE N3MEPEHUA HA PEeKaX, CYLLeCTBEHHO
M3MeHUNach Jae Nno CPpaBHEHUIO C TEM, YTO Obifio fecATb
net Hasaa. HacTtano Bpema paccMoTpeTb, Kak aTu uame-
HEHWA BNUAIOT Ha PaboTy KOMMEKCHOW cucTemsl cbopa
M Ny6nMKaumMy HagexHbIX U AOCTOBEPHbIX AaHHbIX. B
HacToAllel paboTe NpeAcTaBfieH NOAX0A K TMAPOMETPU-
YECKOMY MOHUTOPUHIY, OCHOBaHHbIM Ha MPUHUMME «HaK-
nyydLen npakTukuny». TakaAa NpakTrKa NOSIHOCTbIO MacLuTa-
6upyeTca nod nobble pasmepbl CETU Y MOMKET NMOBbICUTb
YPOBEHb HaNn4nA, HaAeXHOCTN N TOYHOCTU BCEX TMAPO-
NOrMYECKUX MHDOPMAaLMOHHbIX PECYPCOB.

1 Cucrtema meHeaXMeHTa KayecTBa

Cuctema mMeHedKMeHTa KayecTBa BK/OYaeT Habop CTaH-
[ApTHbLIX OMepaTWBHbLIX Npoueayp AnA yrnpasBfieHUa npo-
ueccamMy NMPOU3BOACTBA [aHHbIX C Lefiblo obecnevyeHuns
OAHOPOAHOCTU U O6LLENPU3HAHHOCTU KayecTBa AaHHbIX.
[nAa kaxpaom nporpamMmMbl MOHUTOPUHIa HEOBXOANMO YETKO
onpenennTb UENn B OTHOWEHUM 1) KayecTBa JaHHbIX,

1 AccouunpoBaHnHbliii akcnepT Komuccum BMO no rugponorum; .' F‘h
KoopauHaTop KaHagckoro rugpomerpudeckoro komuteta (TC 113) |
no cBA3AM ¢ MexayHapoHow opraHm3aumei no cTaHgapTM3aunm;
Mpe3ngeHT o6beanmHeHua rugponoros CeBepHon AMepVIKVIT—-
OCYLLeCTBAALWNX FMAPOMETPUYECKNEe N3IMEPEHNA Ha peKa
(NASH);

Crapwwii rugponor komnaHum Aquatic Informatics.
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2) obcny»mBaHuA n 3) 6e30-
NMacHOCTU, KOTOPblE TECHO
CBA3aHbl ¢ NoTpebHOCTAMU

KOHEYHbIX Mofb30BaTENEN.
Cuctema mMeHegXMeHTa
KayecTBa obecneumBaeTt
npasuna, HanpasnAto-
LWNE N KOHTPONUpPYHo-
LUne pasBUTME OpraHu-
3auMuM Ha NyTU K AOCTK-
KEHMIO Leneli, Kacato-
LIMXCA MeHeaXMeHTa
KayecTBa.

ﬂpM OLeHKe co3paHuA
CUCTEMbl MeHeaXMEeHTa
KavyecTBa JNnua, oTBe4vato-
Lmne 3a yrnpasieHune BOagHbIMU
pecypcamMu, OOJIXHblI MPUHMMaTb BO BHUMa-

HUe npunHuun «ﬂpVIFOLIHOCTb AnA ncnosib3oBaHMA Mo
HasHa4YeHunr». Hanpwvlep, AaHHble, NpuroaHble AnAa Toro,
4yT0oObl OTAATH pacnopAaXeHune 06 9BaKyauun HaceneHmA B
nonwe, MOryT 6bITb He npurogHbiMn AnNA NPOBEPKU rmno-
Te3bl O HaNU4Ynn TpeHaa. KoHeuHble nonb3oBaTenun gaHHbIX
pa3BuBakOT AOBEPUTESIbHbIE OTHOLLEHNA C NOCTaBLWMKaMUn
AaHHbIX Ha OCHOBE yBEpPEHHOCTMU B TOM, 4YTO Lesin, Kaca-
rowmneca MmeHegxMeHTa Ka4yectBa B OTHOLWLEHNUN KayecTBa
OaHHbIX, Oﬁcﬂy)KI/lBaHI/IH n 6e3onacHocCTH, OOCTUTHYTbI C
y4yeToM NpuUrogHoOCTU K NCNOJIb30OBaHUKO MO Ha3HaA4YeHUIO.

Llenn, kacarowmeca KayecTsa

KayecTBO — 970 pes3ynbTaT NpoueccoB HabnoaeHUA n
npoussoacTBa MHGoOpMaumn. ATn npoueccbl Heobxo-
AMMO NMPOBOAUTb B XM3Hb, obecrneunBana chopmanbHoe
cobnioaeHne 3aUKCMPOBaAHHbIX AOKYMEHTANIbHO CTaH-
OapTHbIX onepaTuBHbIX Npoueayp. imeetcA HeCKOMbKO
oTpacneBblX UCTOYHUKOB ANIA NONYyYEHUA TMAPOMETPU-
YEeCKMX CTaHAApPTOB, BKOYaA:

® 0TYeTbl 0 TEXHUYECKUX NpuemMax n metogax, onybnu-
KoBaHHble leonoruyeckoii cnyx6oi CLLUA (IFC CLUA);

e oT4yeThbl 0 TexHU4eckux npuemax 'C CLUA ana nccne-
[OBaHWA BOAHbIX PECYPCOB;

® NOKYMEHTbl TexXHu4eckux komutetoB 113 un 147
MexayHapoaHow opraHunsaumu no ctaHgaptusauum (MCO);

e ny6nukaumm BMO, noarotoBrneHHble B paMKax Tema-
Tuyeckon obnactn «CTpyKTypa MeHeaXMeHTa Kaye-
ctBa — ruaponoruna» (Ne 49 «TexHUYeCKuii pernameHT.
Towm lll. Tupponorua», nsganme 2006 r., ny6nukauma
Ne 168 «PykoBOACTBO MO rMaposIOrMYecKon npak-
TUKe», 6-e n3gaHue n pasnnyHble HacTaBNEHWUA, BKITIO-
Yyas BTopoe n3paHue HacTaBneHWA No n3aMepeHuto pac-
xona Boabl). (Bce aTn nybnukaumm moxHo 6ecnnaTtHo
3arpy3utb ¢ Web-caita BMO.)

OpuvieHTaumA Ha TEXHUYECKNE CTaHJapTbl, MPUHATbIE Ha
MeXAyHapoAHOM ypoBHe, o6ecneymMBaeT OCHOBY AnA
B3aUMHOI COMOCTAaBUMMOCTM AaHHbIX. [JaHHble, noaro-
TOBJIEHHbIE pPasHbIMW OpraHuM3aunAmMu (MNK paxe pas-
HbIMW FMAPONOraMu OQHOM OpraHu3aunmn), 4OMKHbl 6bITh
O4VHAKOBO TOYHbI U AOCTOBEPHbI. ATO O03HAayaeT, 4To,
ecnu 6bl rMgposioramM NpPULLIOCh HE3AaBUCUMO NPOBOANTD

M3MepeHUA HAa OAHOM U TOM e BOAOMEPHOM MOCTY, TO
nosflyyeHHble B pe3ynbraTe rmaporpadbl cToka 6biun bl
OY€eHb MOXOXM N HE UMENUN CUCTEMATUYECKUX OLNBOOK.

Llenu, kacarowmeca obcnyxusaHuA

Llenn, kacatwmrecAa obcnyxunBaHua, HanpaBfieHbl Ha
ob6ecnevyeHne MOMHOTbI AaHHbIX (ANA OaHHbIX YPOBHEM
obecneyeHnAa KayecTBa NpW pPas3fnUYHbIX BPEMEHHbIX
MHTepBanax 3afep»Kun nocre nposeaeHnA HabnoaeHnn).
NcTopuyecku rugpomeTpuyeckme gaHHble nybnunkosa-
JNIMCb eXeronHo B popme 0606LEHHbBIX CYTOYHbIX 3HaYe-
HUIA U CTAaTUCTUKM IKCTPEMAnbHbIX 3HayeHuii. CerogHaA
OCHOBHOE BHUMaHUWe yaenAeTcA HeNpepbIiBHOM Ny6bnuKka-
UMM B peanbHOM BPEMEHMU JaHHbIX, COAEPKALUNX 3HaYe-
HUA eANHUYHbIX M3MepeHuii. CoBpeMeHHOE rmapomMeTpu-
yecKkoe 06CnyXKUBaHUE JOIMKHO NpegycMaTpuBaTh BO3-
MOXHOCTb AN1A YAOBNETBOPEHUA PACcTyLUUX 3aNpPOCOB B
OTHOLUEHMWM HAOEKHOCTU U CBOEBPEMEHHOCTU AAHHbIX.

Henaemble uenu, Kacatowmecs 06CJ'Iy>KMBaHMFI, MOryT
6bITb AOCTUTHYTbl NyTEM obecneyeHun c6anchmp03aH-
HOCTU MexXAay crneayrwnMm acnektamMmum:

® YKOMMNIEKTOBAHME NePCOHaNom (Hanpumep AnA MUHU-
MM3aLUnM BpEMEHU pearnpoBaHnA Npu Beixoae npunbo-
pPOB 13 CTPOA);

® TexXHUYecKMe xapakKTepucTukn obopynoBaHuAa (T.e.
HageXHocTb npubopos);

® yrnpaBrieHne }KU3HEeHHbIM LUMKIToM o60pyaoBaHua (T.e.
npouenypbl KaNMOPOBKU U KOHTPOA);

® 30 eKTUBHOCTb NPON3BOACTBA AAHHbIX (T.€. aBTOMa-
TUYEeCKOoe yBeAOMJIEHME, aBTOMATUYECKAA KOPPEKTU-
pOBKa M aBToMaTuyeckaa nybnukauma);

e obpaTHaA CBA3b C NPOLECCOM NPOM3BOACTBA AaHHbIX
(T.€. JOCTaTOYHbIN 06beM MeTaaaHHbIX ANA MOAAEPKKN
HenpepbIBHOIO yny4lleHuA npouecca).

TaKke pacTyT ouaaHuA, YTO AaHHble ByayT AONyCKaTb BO3-
MOXHOCTb OTKPbITOro 0bHapy»eHWA, NOMCKa U JocTyna.
CornacoBaHHble cTaHAapTbl ANA hyHKUMOHANbHO COBMECTU-
MOCTU AaHHbIX obecneunBatoTcA OTKPbITbIM FEONPOCTPaH-
CTBEHHbIM KOHcopunymoM. Hanpumep, ctaHaapT Boga ML2.0
npeaycmatpueaeT o6MeH 1) BpeMeHHbIMU pAfAMM TOYEYHbIX
[aHHbIX, 2) npolweawnmmn 06paboTKy BENNYMHAMM, TAKUMMU,
KaK MporHosbl 1 0606LeHnA, 3) cooTBETCTBYHOLLEN MHopMma-
LMelt 0 NyHKTax MOHUTOPWHIa, npolefypax u conyTcTBytO-
wmux dpakTopax. Pabotana B pamkax OTKpbITOro reonpocTpaH-
CTBEHHOIO KOHCOpPLUUYMa, NUua, oTBeYaroLme 3a ynpasneHue
BOAHbIMU pecypcamu, obecrneumnBatoT, YTobbl faHHblE Habto-
LOEHUI NPefoCTaBMANUCL B KOHTEKCTE HYXKHOIO OXBaTa U C
y4eToM Heob6X0AMMbIX 0COBEHHOCTEN.

Llenu, kacarowmeca 6esonacHocTM

MMaopomeTpuryeckme aaHHbIE YPE3BbIYAHO BaXKHbl, U ANA
TOro, YToObl UX MONYYUTb, HEOOXOAMMbI KanuTanbHble
BIIOKEHUA, 3aTpaTbl HA NOArOTOBKY KalpOB M 3KCNya-
TaunoHHble pacxopabl. Llenu, Kacatowumeca 6esonacHo-
CTWU, HanpaB/ieHbl Ha TO, YTO6bl 3aWNTUTb BIIOMKEHHbIE
CpencTBa Ha MPOTAMKEHUMN }KUBHEHHOTO CPOKa AaHHbIX. B
YCIIOBMAX XOPOLLUO OT/aX»eHHOro yrnpaBreHUA JaHHbIMU
LEHHOCTb 1aHHbIX C TEYEHUEM BPEMEHM MOBbILLAETCA.
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Ho nto6aa nHcdopmauma, nonyyeHHaA B NpoLUsiblie nepuoabl,
noABep»KeHa npeHebpexnTenbHOMY OTHOLLEHWIO, MOTEPAM
N YHUUTOMXEHMIO. TEXHONOMMYECKIME JOCTUMKEHNA MOTYT MpU-
BECTU K Ae3vHTerpauny pAaoB AaHHbIX U HECOBMECTUMO-
cTn chopmatoB. [MpeeMCcTBEHHOCTb MeXAYy COBPEMEHHbIMM
cucTeMamu 1 UICTOPUYECKUMYM apxmBamu criegyeT obecne-
YMBaTb C AOMKHbIM BHUMaHWEM U cTapaHuem. MpuHUMnbI
[CHK B obnacTu MmoHUTOpUHra Knumata obecreymBatoT
pPAL HaUMy4LUX NMPaKkTUK MO COXPAHEHUIO LIENTIOCTHOCTYU
AAHHbBIX MPU yNpaBfeHUy BPEMEHHbIMWU pPAAAaMMU AaHHbIX.
B yacTHOCTU, 0AMH M3 NPUHUMNOB CHOPMYNMPOBAH Cle-
ayowmm obpasom: «ogpobHasa MHopMauma n nctopua
MECTHbIX ycrnoBuii, npubopos, npoueayp paboTbl, anro-
PUTMOB M APYrMX DaKTOPOB, OTHOCALLMXCA K UHTepnpe-
Tauumu faHHbIX (T.e. MeTafjaHHble), AOMKHA AOKYMEHTUPO-
BaTbCA U XPAaHUTbCA TaK e TLaTeNbHO, Kak camMu laHHbIE».

Haunyuwue npakTukm paboTbl ¢ gaHHbIMK 06ecneynBatoT
1) HafeKHYo 3aNUTY JaHHbIX U X 6e30nacHoe XpaHeHue,
2) nonHOTY MeTafaHHbIX, 3) AOCTYNHOCTb AOKYMEHTaLun
AnA BHeceHUA NobblX U3MeEHEeHW B MeTOAbl, KOTopble
noTeHUManbHO MOTYT BAIMATbL HAa LLENTOCTHOCTb AAHHbIX.

OpueHTaumA Ha pe3ynbTaThbl

OpHo geno — 4eTKo choOpMynMPOBaTh KenaemMble Lenu,
KacaroLymeca kavyecTBa AaHHbIX, obcnyxmBaHmA n 6e3onac-
HocTn. OfHaKo cucTeMa MeHeOMeHTa KavyecTBa TaKKe
LOOMKHa YAOCTOBEPATb, YTO MPOAYKUUA YLOBNETBOPAET
noTpebHOCTU KOHEYHbIX Nonb3oBaTtesnen. Jllob6oe OTKNoHe-
HWE OT OXMAAeMbIX Pe3ynbTaTOB LOMKHO NpeaycmMaTpu-
BaTb 06paTHyto CBA3b, 06ecrneymBan LMKI HEMPEPbLIBHOIO
coBepLleHcTBOBaHMA. [ToTpeBbHOCTU KOHEYHbIX NOJfb30Ba-
Tenen MEHAKOTCA C TeYeHMEM BPEMEHHU, MOITOMY CUCTEMA
MeHeXMEHTa KayecTBa AOSMKHA 6biTb afanTUBHOW.

lMpoBepKa OOCTUMKEHUA Lenei, KacatoLwmxcA KayecTBa,
npeacTtaBnAeT coboli AByXCTyrneH4aTbI npoLecc. KoHTponb
KayecTBa — 3TO CUCTEMA MOCTOAHHbLIX U €4MHO0OPa3HbIX
npoBepok AnA obecrneyeHnA UENOCTHOCTU, MOJIHOTHI U
COOTBETCTBMA YCTAHOBMEHHbIM TUMOBLIM OMNEPATUBHBIM
npoueanypam. ObecrneyeHre KavyecTBa — 3TO CUCTEMA HE3a-
BMCUMbIX KOHTPOJMbHbIX NPOLeaAyp ANA NPOBEPKU AOCTHU-
KEHUA Uenei, KacatloLmnxcA KayecTBa AaHHbIX.

BonbLUIMHCTBO HAaUMOHaNbHBIX TMAPOMETPUYECKUX CNYHKO
pa3paboTanu cBO CUCTEMY MEHEAXMEHTA KayecTBa,
OQHAKO HEKOTOpPbIE NMPEANoYMTaOT NONYUYUTb CepTUdU-
Kauuto B cooTBeTcTBMUM co cTaHgapTtom MCO 9000.

2 NMpoekTupoBaHue cetn

MpoeKkTupoBaHMe CeTU — 3TO HEMPEPbIBHbIN NPOLIECC, MPEANO-
nararoLLmii cosfaHne HOBbIX CTaHLMI U NpepbiBaHWe paboTsbl
CYLLIECTBYIOLLMX CTaHLIMIA B COOTBETCTBMU C NMOABMAOLLIMMUCA
npuoputTeTamMum 1 HanMumem (OUHAHCOBBLIX CPEACTB. TUM
npoueccom Heob6xoaMMo ynpaBnATb, OCYLeCTBNAA BblOO-
pOYHOE COKpalleHue 1 OAHOBpPEeMeHHO obecneynBas BO3-
MOHOCTW ANnA pocTa, YTobbl 3anonHUTL Npoberbl B Habno-
nexvAax. O6HOBEHME NMPOEKTUPOBAHUA CETH, MO CYLLECTBY,
ABnAeTcA Nnpobnemoi otbopa. 3agaya 3aKkt04aeTCA B TOM,
4YTOObI HAWTK 30M0TYHO CEpPeanHY MeXay LenAMM, KacaroLum-
MWCA MTMAPOMETPUYECKOr0 MOHUTOPUHIa, U Lienecoobpas-
HbIM BbIGOPOM MECT ANA 9TOr0 MOHUTOPUHTa.
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OT60p ABNEeHUN, NpeacTaBNAOLWNX NUHTEPEC

Kak 6yneT ncnonb3oBatbcA nHopmauma? MNpouecc npo-
€KTMPOBaHMWA CeTU CNIeAyeT HauMHaThb, AepKa B yMe KOHeu-
Hyto uenb. PacnonoxeHune NyHKTOB HabMtOgeHUA 1 BBEPX,
1 BHM3 MO TEYEHUIO OT gamb 1 Bogo3abopHbIX COOPYHKEHWNI
uenecoobpasHo, HO CNYXUT LOCTUMHEHUIO Pa3HbIX LENen:
pacnosioKeHre BBEPX MO TEYEHWIO CIYXKUT ANA UHTErpaunm
BCEr0 NpoLiecca CToKa Ha Boaocbope, C KOTOPOro 3TOT CTOK
CTEKAEeT, B TO BPEMA KaK PacrosioKeHne BHU3 MO TEYEHUIO
Mo3BOSIAET NONYUYNTb NOAPOOHYO MHOPMaLUNIO O TOM, YTO
NPOUCXOAUT B MPUHUMAIOLLNX BOAHBLIX U 6EPErOBbIX 9KOCU-
ctemax. [MyHKT HabnogeHMA pacnosioKeH XopoLUlo Toraa,
Korga Kone6aHue BenMYMHbI CTOKA YYBCTBUTENbHO K BO3-
OENCTBUIO ABNEHMA, NPeACTaBNAOLLEero uHTepec.

B 3aBMcUMOCTY OT LUeneli MOHUTOPUHIa ONpeenAtoT, Kakue
napameTpbl 6ygeT namepAaTb ceTb. Ecnu uenb 3akntova-
eTcA B TOM, YTo6bl 06ecrneynTb BbinosiHeHNe TpeboBaHuiA
pernameHTUpyrLWNX OpraHoB UK NONy4YnTb cTaTUCTUYE-
CKMe [aHHble ANA MHXEHEePHO-TEXHUYECKOro NPOeKTUpo-
BaHWA, TO BO3MOXHO €ANHCTBEHHbIN NapamMeTp, KOTOpPbIi
HYXHO U3MepATb, — 3TO BennyuHa ctoka. OgHako, ecnu
Luenb COCTOUT B TOM, 4TOObl MOHATL Npoueccbl POPMUPO-
BaHMA CTOKa, paspaboTaTb MONMTUKY B obracTtu ynpas-
NEeHnA BOAHbIMW pecypcamMu Unu npoBecTu KanmbpoBKy
NPOrHOCTUYECKMX MoJenel, Toraga npy nNpoekTUpoBaHnn
ceTu crnefyeT yunmTbiBaTb BCE COOTBETCTBYHOLLME KOMMO-
HEHTbl BOAHOIO LUMKNa, BKoYanA 3anacbl (Hanpumep, rpyH-
TOBblE BO[bl, CHEXHbI/A MOKPOB U YPOBEHb BOAbl 03€p) U
NoToK (Hanpumep, TemMmnepaTtypa, UCNapeHne U 0CaaKu).
N3amepeHne HeKOTOpbIX NapamMeTpoB (Hanpumep HaHOCOB
M KavyecTBa BOJibl) AONKHO ObITb COBMELLEHO C U3MEPEHMEM
pacxopna, ecnu TpebytoTcA aaHHble 06 06beme 3arpAsHe-
HUI. HeoTbemnemoli YacTbio npoLecca NPoOeKTUPOBaHUA
ceTun ABMNAETCA IOPUCAUKUNOHHOE COTPYAHNYECTBO, KOTO-
poe obecrneumnBaeT 3hPEeKTUBHbIA CKOOPANHUPOBAHHbIM
NoAXOA K OCYLLECTBIIEHMIO MOHUTOPUHIa Ha Bogoc6ope.

O160p rmaponaHgwadTa

anI NMPOEKTUpoOBaHUN YCI'IeLIJHOI7I ceTn rmgpomeTpun4yecKkoro
MOHUTOPWUHIa HeobXxoaMMOo TaKKe npoaHanm3npoBaTb, KaKk OTO-

6paTb BapyaTUBHOCTb B MPOCTPAHCTBE TaK, YTOObl MOXHO ObIio
3(h(hEKTUBHO KOHTPONMPOBATEL BapUATUBHOCTb BO BPEMEHW.
LOJKHO OTpaXKaTb reopr3nYeCcKyo KOMIMIEKC-

HOCTb naHawadgTa. YTobbl cooT-

). MOJIOMEHUIO O TOM, YTO JaHHbIE

4 MacwTabupyembl U pernpe-

; NMocTbl AOMMKHbI pacrnona-
ratbcA Tak, 4Tobbl OXBa-

\- HOCTb CTaHUWN B pervoHe
/ 3aBUCUT OT YPOBHA TEPMUMOCTHU

Opyrymu crnoBamu, pasmeLLeHre BOAOMEPHbIX MOCTOB
BETCTBOBATb UCXOAHOMY MNpen-

@ 3€HTaTUBHbI, BOJOMEPHbIE

TbiBaTb BECb MacLUTab reo-

HakoHeu, agekBaTHaA NnoT-

K pucky. PekomeHgaumm oTHO-

cum3nyecKon BapnaTUBHO-
cTv Bogocbopa.

CUTENbHO NMOTHOCTY CTaHUWUI B

pernoHanbHoM MmacLutabe MmoryT



B PykoBoacTtee no rugponoruveckoit npaktuke BMO pekomeHayeTcAa cnenytoLllan N0THOCTb CTaHUWIA:

Il 300
TN 1,875
(HRVERE ARV 1,875
JITHIEIN 7,000

IR RN T 2,750
DRRERRPRTER TR ER RO 9 20,000 stosunarsvan naomacrs

6bITb HealeKBaTHbIMM AJ1A TOro, YTOObI B MOMHOM Mepe oxa-
paKTepun3oBaTb Yrpo3bl OT HABOAHEHWI U obecneunTb
MeTOANYEeCKOe PYKOBOACTBO MO yNpaBfieHnto BOAOCHa6-
KEHMEeM B NloKanbHOM MacluTabe. YpoBeHb TePNMMOCTH
K PUCKY YacTo 0COBEHHO BbICOK B pa3BMBalOLLMXCA CTPa-
HaxX, YTO MPMBOAUT K MOCTOAHHOW HeobxoaMmocTh pea-
rMpoBaTb Ha KPU3UCHbIE CUTYaLMK, CBA3aHHbIE C BOJOWA,
BMECTO Toro, 4tobbl NpegynpexaaTb UX.

Bbibop mMecTa gnAa pasmeLieHnA cTaHUUin

[Mocne Toro, Kak Uenu MOHUTOPUHIa U KpUTEpUnN reoonsn-
YeCKOW penpeseHTaTMBHOCTY ONpPeAENeHbl, MOXHO BbI6paTb
KOHKPETHbIN y4aCTOK PeKu ANA OCYLIECTBIIEHNA MOHUTO-
puHra. XenatenbHo pa3mMellaTb CTaHUMM B MecTax, roe
1) ogHOpoAHOE, NOCTENEHHO MEHAOLLIEECA TeveHne, 2) Heo-
poroi gocTyn K ctaHumn, 3) ctabunbHblie reodunsnyeckmne
XapaKTEPUCTUKUN ANA ONMOPHbIX TOYEK BEPTUKANBHOIO KOH-
TPOJIA U PYC/IOBOr0 KOHTPOJIbHOTO ceveHunA, 4) 6esonac-
Hble YCNOBMWA ANA TMAPOMETPUYECKUX U3MEPEHUNA.

Llenn MOHMTOPMHIra YacTo orpaHuymMBatoT BblibOp MecTa
C HebnaronpuATHLIMU YCNOBUAMM ANA MOHUTOPUHra.
HecooTBeTcTBME MEKAY MECTHLIMU YCIIOBUAMU U TEX-
HOMoruen, KoTopyto LenecoobpasHo NCMOIb30BaTb, NPU-
BOAWUT K HU3KOMY KayecTBY AaHHbIX U BbICOKMM Tpebo-
BaHUAM K TEXHMYECKOMY O6CNyXUBaHWIO KaK B none-
BbIX, TaK M B OPUCHBbIX yCnoBuAX. MimetoTcA TexHono-
KN, KOTOPblE MOTYT CMArYUTL NM060K KOMNPOMUCC, Ha
KOTOpbI HE06X0AMMO MATKU NPK BbiIBOpe MecTa, HO Hau-
60nee HafleXXHble U JOCTYMHbIE MO LEHE PELLUEHMA MOMXKHO
NporHo3mpoBaThb Npu BbIBOpPe XOpoLLero MecTa.

Bbl60p MeCTa BJIMAET Ha clefyrLwne nokasartenu:

e obecnevyeHne COXPaHHOCTU AaHHbIX (T.e. cTaHUMA, pas-
MeLleHHanA B NpaBuUibHO BbIBpaHHOM MecTe, AOJTKHaA
obecneynBaTb AaHHble ANA 6yayLLUNX NOKONEHWNA);

® KayeCTBO [JaHHbIX (T.e. COOTBETCTBME OCHOBOMOMAra-
OLWUM OpueHTUpam);

® penpes3eHTaTUBHOCTb AaHHbLIX (T.e. MPUMEHUMOCTb K
MecTaM, He OXBa4YeHHbIM U3MEPEHUAMN);

® 3KcnnyaTauMOHHblIE pacxoAbl (HanpuMep, pacxoabl Ha
obecneyeHne fOCTyMNa K MeCTy pasmeLleHnA CTaHuuum);

® pUCK, CBA3aHHbIN C OTBETCTBEHHOCTbIO (T.e. 6e3onac-
Hble yCNnoBuA Tpyaa u/unm 6e3onacHOCTb HaceneHua);

e BblbOp MeTOAMUK (Hanpumep, UCNOJIb30BaHUE KPUBOWA
pacxooB UNMN MeToAa «MHAEKC—CKOPOCTb»);

® pUCK, CBA3aHHbI/ C HafeXHOCTb (Hanpumep, noa-
BEPXKEHHOCTb aKkTaM BaHaanuMsma).

(nnowaas 8 KM? B pacyete Ha 0fHy CTaHUNt)

Korpa cTonbko noctaBneHo Ha KapTy, HEo6xoauMo npose-
CTW TLWaTENbHOE UCCNEeAOBaHNE, MPEXKAE YEM KaK-TO MEHATb
pasmepbl ceTu. K coxkaneHuto, nuua, oTBevaroLyme 3a ynpas-
neHune BOAHbIMU pecypcamMu, YacTo OKasbIBatOTCA Noj AaBne-
HUEM PYKOBOACTBA, KOTOPOE BbIHYKAAET UX PACLUMPUTb UMK
COKpaTUTb CETb B CPOYHOM MOPALKE (Hanpumep, Npou3BecTr
M3MeHeHuA 00 KoHua huHaHcoBOro roaa). Takum obpasom,
MHOTIO BaKHbIX PeELUEeHU NMPUHNMaEeTCA B creLlke. B kave-
CTBe NepefoBOi MPaKTUKU NPOEKTUPOBAHUE CETU OOIIKHO
6bITb HENpepbIBHbIM NpoueccoM, obecrneyvrBas roTOBHOCTb
K MpaBuibHOMY BbIOOPY B CPOYHOM MOPALKE.

3 TexHonoruma

CeronHa BbI6Op Haunyyllen TEXHONOrMK ANA Kakon-nnéo
[laHHOW MecTHOCTM Bonee cnoxeH, Yem Koraa-nnbo. [axe
BblIbUpaA NPOCTON faTYMK AaBNEHUA, TMAPONOr AOMKEH
YUUTbIBaTb TUM (Hanpumep, Nbe3031EKTPUYECKUIA, EMKOCT-
HbIi, UHOYKTUBHbINA, MOTEHUMOMETPUYECKN, C Konebnto-
LencA CTPYHON, C UMIIMHAPOM, MMEIOLLUMM OCEBOE nepe-
MelleHue, Unu TEH30MeTPUYEeCcKUin) n merton
pa3smeLleHnsa (Hanpumep, 6ap-
60TaXKHbI, BEHTUIMPYEMDbIN
MM KOMMEHCUPOBAaHHbIN).
OnAa Kaxpo KombuHauum
3TUX TEXHONOMUI cyLle-
CTBYyeT MHOXECTBO Mpo-
nssoauTenen n BUAOB
nNpoayKUMUK, N Kax-
bl BUO UMEEeT TeXHU-
Yyeckme cneumdmkauymm,
KOTOpble MOTyT onpepe-
NATbLCA UHTEPBANIOM 3Haye-
HUI NOTrPEeLLUHOCTEN, rncTe-
pe3ncom, pa3peLLeHnem, YyB-
CTBUTENBHOCTbLIO U MOCTOAH-
HOWN BpEMEHMN.

OnepaTopbl rMgpoMeTpuye-
CKOW CEeTU AOSI¥Hbl YYUTbIBATb
HECKOJbKO AOMOMHUTENbHbIX (DAaKTOPOB:

e TpeboBaHMA K HAEXHOCTU — NPUEMMIEMOE CpeaHee
BpemMA mexay cboAamu.

® To4yHOCTb paboynx HaCTPOEK — Harnpumep, MUHUMarbHOEe
paccToAHME MEXAY AAaTYMKOM U M3MEepPAEMOIl MoBepPX-
HOCTbIO ANA HEKOTOPbIX aKYCTUYECKUX NPOhUIOMETPOB
Honnepa anAa namepenua teverHna (AMNAT) moxeT ObITb
CNMUWKOM 60MbLNM, YTOObI MPaBUITbHO N3MEPUTbL pac-
XO0[4 NpY HEKOTOPbIX KOHPUIrypauuax pycna.
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e CTOMMOCTb AOCTYMNa K CTaHUMW — AnA oTAaneHHbIX MecT
[OMOJTHUTENbHbIE U3AEPKKU, CBA3AHHbIE C aKYCTUYECKUMU
[OMNSIEPOBCKMMM U3MepuTenAmMm ckopocTtu notoka (AANC),
ANA UCNONb30BaHUA C MOAESbIO MHAEKC—CKOPOCTb MOXHO
Nerko BO3MEeCTUTb 3a CYET COKpaLLEeHNA KonmyecTBa noce-
LLIeHMIA CTaHUWUI, pacnosioKeHHbIX B 3TUX MecTax.

® JlokanbHble haKTOPbl — MIHTEHCUBHbI NEPEHOC OTIO-
EHWUN, UBETEHMNE BOAbI U PEYHON Ned Cny»KaTt npeno-
CTepexeHnem OT pa3MelleHUA [OPOrocToALen Tex-
HONOrMW ANA NOABOAHbIX HabNMoAeHNN.

e YyBCTBUTENbHOCTb Y TOYHOCTb NPMOOPOB — HAXOAATCA
BO B3aMMOCBA3M C KOJIMYECTBOM BPEMEHU U YCUIUIA,
3aTpayvyeHHbIX Ha nocneaytoLlyto 06paboTKy AaHHbIX.

e (QO6yu4yeHMe 1 03HAKOMIIEHUE — OrpaHMYeHmne pa3Hoobpa-
31A NPOAYKUUM, UCMONb3yeMOW B PEFMOHE, MOXET CylLLle-
CTBEHHO CHU3UTb KaK CBA3aHHYO C 00y4YeHUeM HarpysKy,
TaK U BEPOATHOCTb OLIJVI60K, BbI3BaHHbIX HEJOCTATO4-
HbIM O3HAaKOMMEHNEM C KOHKPETHbIM YCTPOWCTBOM.

MonHaa cToMMoOCTb BrlageHusa

K cdhakTopam, okasbiBalOLWMM BIIMAHWE HA MOJTHYIO CTOU-
MOCTb Blafl€HUA TEXHONOrMel, OTHOCATCA NepBOHaYasb-
Hble KanuTanbHble 3aTpaTbl; TPeb0BaHWA K MOBEPKE B More-
BbIX YCJTOBMAX U K YacTOTe 06CNyKNBAHWUA; BHEMMAHOBbIE
MOCELLEHUNA C LIENBbIO PEMOHTA UMW 3aMEHbI; BDEMA U YCU-
1A, 3aTpayYeHHble Ha BHECEHUE MOMPaBOK B AAHHbIE U UX
nocnenywLyto o6paboTKy; AaHHble, NOTEPAHHbIE M3-3a
c60A gaTyMKa; KONMMYECTBO AAHHbIX, KAYECTBO KOTOPbIX
NMOHW3UNOCH BCIIEACTBME BICOKOW CTENEHN HEONPEAENEH-
HOCTM; pecypchbl (Hanpumep, CKaTbIl ras u/unn NCTOYHUK
nutaHua). Cymma, COKOHOMJIEHHAA B MOMEHT MOKYIMKH,
MOeT OblTb C NIErKOCTbIO MPEBbILLIEHA B CBA3U C Pacxo-
JaMK Mo 3KCMyaTaumum U TEXHUYECKOMY 0OCIYKUBAHUIO.

Mpwn aTOM cyLLecTByeT u Hegoporoe o60pynoBaHUe A1A MOHU-
TopuHra. Hanprumep, Npy MOHUTOPUHIE Ha ONMAacHOM y4acTKe
(cka»eM, BO BpeMA MHTEHCUBHOIO BCKPbITUA PEYHOI0 Nbaa)
Heo6XoanMO NOMYyYMTb Kak MOXHO 60r5blUe IaHHbIX, Npexae
yeM JaTYMK HeMUHyeMo 6yaeT NoTepAH U BbIAET U3 CTPOA.
PasHuua B CTOMMOCTY AaTYNKOB AOXOAUT 10 NOpALdKa Benu-
UMHbl. BMmecTe ¢ Hegoporumu gaTunKamMmm NOABUNACH KOHLEM-
LA «CEeTb B KAYeCTBE laTuMKa», KOraa Ha BOAOMEPHOM MOCTY
MOTyT ObITb pasmMeLleHbl HECKOJbKO Pe3epBHbIX AaT4YMKOB. B
HEKOTOPbIX CIy4anAx LenecoobpasHo NCMNonb30BaTb CPeJHEE
3HauYeHne 3TUX HE3ABUCUMbIX, 1aXe eCIIN U HETOYHbIX U3Me-
PEeHUIA, 1 TaKKe Mosy4YnTb BeNMYMHY COBOKYIMHOW Heonpeae-
NEHHOCTU. JTa KOHLUENUMA TaKKe NnpuroaHa anAa pasmelle-
HUA MHOIMX HEAOPOIrnX AAaTYNKOB Ha BbIOOPOYHbIX yYacTKax
B MacluTabe CryTHMUKOBbIX CUCTEM HabnogeHus.

B KOHTEKCTe NMOSIHOW CTOMMOCTW BrafeHUA TENeKoM-
MYHWKALUNOHHbIEe TEXHONOrMK NMpeanaratT 3Ha4YnUTeNb-
HOe MOBbILIeHNEe HAaOeXHOCTU AaHHbIX, OCTUraeMoe B
pe3ynbTaTe MOHUTOPUHIa paboTocnocobHOCTM cTaHUUN
B peanbHOM MaclwwTabe BpeMeHU, a TaKKe ylyJdlleHue
BPEMEHHOTr 0 pernamMmeHTa rmapoMeTPUIYEcKMX U3MepeHunii.

4 O6yueHune

owmnbkamu, TpyaHee Bcero obHapyxuTb 1 Ucrpa-

BUTb Npu nocrneaytouweli obpaboTke

faHHbix. O6y4yeHune no3BonAeT

6bicTpee npuobpeTaTb Npo-

cdeccnmoHanbHble KavyecTBa

M OOHOBPEMEHHO cnocob-

CTBYeT YMEHbLUEHUIO

NOBTOPAEMOCTU COBeEp-

waemMblx owwnbok. B

HacToALlee BpemMA 06y-

yeHne 6onee BaxKHO, YeM

korga-nmbo, MOCKONbKY B

nnaHe gemorpadum BO MHO-

rmMx opraHvsaumAx, 3aHu-

MatoLNXCA MOHUTOPUHIOM,

€CTb [1Be APKO BbIpa*keHHble

rpynnbl: HOBble PaboOTHUKN 1

COTPYAHWKN NPeAneHCNOHHOro

BO3pacTa, YTO co3faeT HacyLu-

HYl NoTpebHOCTb KOMMNEHCMpoBaTb yTpaTy OnbiTa
nyTemM COBepLUEHCTBOBAHUA 3HAHWUN.

Y1066l 3chhbekTUBHO paboTaTb, r’MAPONOrK, OCyLUECT-
BNAKOLWME TMAPOMETPUYECKME U3MEPEHUA HA peKax,
LOJ¥HbI XOPOLWO pa3bmMpaTbCA BO MHOIMX AUCLUUMNIIUHAX.
M3amepeHne BogHOro NoToKka ABNAETCA CNOXHOW obna-
CTbO MPUMEHEHUA HAYYHO-TEXHUYECKUX MPUHLUMOB.
[nAa npuHATMA peweHnn B 3TO obnacTu n AnA MHTep-
npetaumn gaHHbiX TpebytoTcA 6as3oBble 3HaHMA B obna-
CTW PU3NKK, XUMUK, BUONOrUK, TMAPONOrK, TrMAPOANHA-
MUKW, reoMopdonorum pek, MaTeMaTuK1 U CTaTUCTUKMN.

Kpome Toro, yctaHoBKa 1 aKkcnnyatauusa obopynosaHua
ANA TMAPOMETPUYECKOrOo MOHUTOPUHIa TpebyeT HaBbIKOB
B o6nacTu BOAOMNPOBOAHbLIX PaboT, 3NEKTPONPOBOAKNA U
nporpamMmmupoBaHua. lmapomMeTpuieckne smMepeHus Tpe-
6ytOT KBaNMMUUNPOBAHHO MHTepNpeTaLun NPOTOKONOB
KOHTPOJIA KayecTBa C TOUYKM 3peHusA Bbibopa u npumMeHe-
HUA METOAOSIONNIA C Y4eTOM KOHKPETHbIX YCIOBUIA, B KOTO-
pbIX MPOM3BOAUNUCH M3MePEHUA. [MapPONIor, OCyLLEeCTBNA-
WM TMAPOMETPUYECKUE N3MEPEHUA HA PeKaX, [OTKeH
NPUHUMAaTb peLleHnsA, YToObl OrpaHMYnTb HebnaronpuAaT-
HOe BJIMAHME OKpyKatollen cpeabl n obecneunTb 6e30-
NMacHOCTb KaK OTAEeNbHbIX NI0AEeN, Tak 1 Bcero obLiecTsa.

XOTA BO3MOXHOCTY AnA 06y4eHnA orpaHnyeHbl, HEKOTOPbIe
HaluMOHaNbHble FTMApOMeTpUYECKMe cnyxbbl (Hanpumep,
l[eonornyeckana cnyx6a CLLUA) npeanaratoT Kypcbl anA
LIMpoKo obwecTBeHHOCTU. MMocTaBLUMKM annapaTHbIX U
NporpaMMHbIX CPEACTB TaKXKe NPeaoCTaBAT KpaTKkMe
KypcCbl N0 MeETOAAM Fr'MAPOMETPUYECKUX U3MEPEHUIA.

MHBecTnumum B ob6yyeHne NoBbILLAOT KAY€CTBO AaHHbIX,
NPOV3BOAUTENBHOCTb U HAAEXKHOCTb U3MEPEHUN U
6e3onacHocTb. O6yyeHne B 061acT rMapoMeTprUYeCKuX
M3MepeHUIi AOMKHO BbITb HEMPEPbIBHLIM, YTOObLI HE OTCTaTb
OT NepeaoBbIX METOANUK, UCMOMb3YEMbIX B OTHOLUEHUM
HOBbIX W MOABMAOLWNXCA TEXHONOWIA.

5 YnpaBneHue gaHHbIMU

HvKakve MHBECTUUUN B TEXHOMOINUIO HE MOFYT KOMMEH-
cupoBaTb HM3KOe KavyecTBO cbopa M 06paboTKN AaHHbIX.
MorpewHocTn, 06ycnoBreHHble MPOU3BOACTBEHHbBIMU
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CoBepLUeHCTBOBaHME NPOrpaMm rMaporormMyecKoro MoHm-
TOPMHra 4acTo CKOHUEHTPMPOBAHO Ha TEXHoNorunax cbopa
[aHHbIX B MONEBbIX YCMOBMAX. YacTo UrHopmpyeTca To,



Kakum o6pas3om ocyLLecTBAETCA ynpaBrieHne AaHHbIMU
nocne ux cbopa. lmaoponornyeckne gaHHble HOCAT KOM-
NMeKCcHbIN xapakTep. Maponoru, ocyLecTenAOLLME TMAPO-
MeTpUYECKME UBMEPEHUA HA PEKAX, HECYT OTBETCTBEH-
HOCTb 3a XpaHeHue, NPOBEPKY AOCTOBEPHOCTM, aHaNMU3 n
oT4eT 06 OrPOMHOM KOJIMYECTBE MMAPOSIOMMYECKMX AaHHbIX.

Y1006bl YOOBNETBOPATH pacTyLlme noTpebHOCTN ruapo-
NOroB ¥ NMOAAEPKMBAThH CYLUECTBYOLME CTaHOApThl B
obnacTu ynpaBreHUA rMaposiorMiyeckoi nHdopmaumnen,
UMETCA Cneunanm3npoBaHHble CUCTEMbI yrpaBreHua
rmMaponorMyeckumm aaHHbiMmu. YT1obbl 4OBUTBCA BbICO-
KOro KayecTtBa U 3O PEKTUBHOCTUN TMAPONOrMYECKOro
MOHUTOPUHra, Heobxoanumo nporpammHoe obecneve-
HWe, co3AaHHOEe crneumnanbHO ANA TMAPOOroB.

HPOBepﬂeMble 1 000CHOBaHHblIe AaHHble

Kak o6cy»paanoch Bbille, CUCTEMA MeHeIKMeHTa KayecTea
yCTaHaBMMBaeT YPOBEHb [JOBEPUA K MPOLEccy MNpousBoa-
CTBa faHHbIX. BaxHana ponb cucTembl yrpasneHua JaHHbIMK
cocTouT B obecrnevyeHnr 060CHOBAHHOCTU AaHHbIX 3@ CYET
NpeaocTaBeHns JoKasaTenbcTs 00 X COOTBETCTBUM CUCTEME
MEHEeIMEeHTa KavyecTBa. DTO 03HaYaeT, YTo CUCTEMaA yrpaB-
MEeHUA AaHHbIMMW [OSKHA XPaHUTb BCKO UCTOPUIO AaHHbIX, a
MMEHHO: KTO YTO CAenarsn, KOraa, Kak u nodemy.

B kauecTBe 0gHOro 13 nepenoBbiXx MeToaoB HeobpaboTaH-
Hble laHHble CnefyeT COXPaHATb HEeMOBPEXAEHHbIMU, BCE
M3MEHEHMA AOMKHbl PErMCTPMPOBATLCA, U AOMKHA ObITb
BO3MOXHOCTb X OTMEHUTb, ecnu Heobxoanmo. ITo 3Ha-
YUT, YTO [aHHble MOXHO «MNepemMoTaTb Hasafg» U TOYHO
nokasaTb, Kakue pelakTOPCKKe 1 NpoYmne npasku, ogobpu-
TesnbHble U NpoyMe 3amMedaHuA Obinn caenaHbl B TOT UK
MHOIN MOMEHT BpeMeHU. ATO 0COOEHHO BaXHO Npu «aAnHa-
MUYECKOM» OMNyBIIMKOBAHMM AAHHbLIX C UCMONb30BaHMEM
Web-cTpaHnuu unn Web-cepBUcoB B OTnM4YMe OT «CTaTu-
YeCKUX» AOKYMeHTOB. onHasa uctopua (KTo 4To caenarn,
Koraa, rae, Kak 1 noyemy) obecrneymBaet BO3MOXHOCTb AnA
KOHTPOJIA KayecTBa CO CTOPOHbI NoJib3oBaTenei n Hagsopa
3a obecrneyeHMemM KauecTBa CO CTOPOHbI KOHTPONUPYOLLIMX
opraHoB. 3Ta UCTOPUA NMOATBEPKAAET BTOPYIO MOJIOBUHY
OeBM3a, KacalllerocA MeHemMeHTa KadecTBa: «[oBopwu
TO, YTO Aenaelub, Aenai To, YTO FrOBOPULLIb».

ueHTpaﬂI/I3OBaHHbIe N AOCTYMNHblIe AaHHbIE

lvpponoru gonmxHbl ymeTb paboTaTb CO MHOFMMMW BUAaMu
JaHHbIX BO BCEX TUnax cpopmaTtoB, Hanpumep: nabopa-
TOpHble gaHHble B Excel, BpemeHHble pAaabl B CSV, gaH-
Hble U3MepPEeHWiAi B NporpaMMHoOM o6ecnevyeHnn NocTas-
LWKMKa annapaTHbIX CPEACTB U CTaHUMOHHbIE AAHHble B
'MC. B KayecTBe 0gHOro u3 NepenoBbiX MeTOAOB BCe
9TV JaHHble U BCNOMOraTesfbHble MeTafaHHble creayeT
KOHCONIMAMPOBAaTb U OCYLUECTBMATL YNpaBleHue umu
KaK MacCCUBOM Ha[eXHbIX W COrfacoBaHHbIX AAHHbIX.
Hanbonee ontumanbHble peweHuA B aTo obnactu obe-
crneyaT BO3MOMXHOCTb ANA PENALUMOHHbIX 3aMPOCOB K 3TOMY
MacCUBY AaHHbIX. [ogkntovyeHne Takol 6a3bl AAHHbIX K
Web-cepBucam 6yneTt o3HavaTb, YTO AaHHble U MeTa-
AaHHble 4OCTYMHbI U3 Nto6ol ToUkN 1 B ntoboe BpemA.

JaHHble B peanbHOM BpemMeHU N aBToMaTun3auuma

CoBpemMeHHaA cucTemMa rMgpoMeTPUYECKOro MOHUTO-
PUHra NpefoCcTaBnAET AaHHbIe B AMHAMUYECKOM PEXMME B

peanbHoM BpemMeHu. B ugeans-
HOM cryvae Hauny4live
[laHHble AOCTYMHbI MOCTO-
AHHO U MOryT 6bITb Npe-
[OCTaBreHbl C UCMNOSb-
30BaHMEM MexayHapoa-
HbIX CTaHAAPTOB (DYHK-
LUMOHanbHON COBMECTM-
MOCTU. ITO 3HAYUT, 4YTO
KOHEeYHble nonb3oBaTenu
nony4aT BbIroAy, Kak
TONbKO NOABATCA HOBbIE
naHHble, 6yneTt nponsse-
neHa cunbTpauma owu-
604HbIX 3HAYEHUI, ByayT
BHECEeHbl UcnpasfneHuns,
CKOPPEKTUPOBaHbl KpuBble
pacxofoB UMM BHECEHbl MOMPaBKU Ha KX
OTKMOHeHue. Hannydwmne peleHna Takke obecneyn-
BalOT KOHEYHbIX NoNb3oBaTenei MHpopMaTUBHLIMU MeTa-
OaHHBIMUW O KayecTBe U cTaTyce AaHHbIX. [laHHble MoryT
6bITb NPOdMNLTPOBaAHbI Ha OCHOBE COCTOAHMA AAHHbIX B
cucteMe MeHe[MeHTa KavecTBa. [laHHble apXMBHOTO
KayecTBa YeTKO MAEHTUUUUPYIOTCA U 3awularoTca oT
pfanbHenwero pefjakTupoBaHuA.

ABTOMaTU3NpPOBaHHbIE yBeAOMIeHNA obecrnevynsatoT
CBOEBpPEMEHHbIe NpeaynpexaeHnsa o rMaponorniecKknx
ABNEHUAX U NpeaynpexaatoT r’MAPONoros 0 Heucnpas-
HOCTAX MNU NokasaTenAx paboTocnocobHOCTU CTaH-
UMK, KoTopble TpebyT HEMEANIEHHOr0 BMeLlaTenbCTBa.
AnNropuTMbl aBTOMaTU3MPOBAHHON NMPaBKWN AaHHbIX NPO-
BEPAIOT HEBEPHbIE 3HAYEHUA M UCTMPABMAKDT NOCTOAHHbIE
N/MNn NPOrHo3npyemMble NOrpeLlHoCTU B peanbHOM Bpe-
MeHU. DTO yCcTpaHAET HEKOTOpPble N3 Hanbonee obpeme-
HUTENbHbIX U MOBTOPAIOLLMXCA 3a4ay, NO3BOMNAA FMAPO-
nory, ocyLlecTBAAKOLWEMY TMAPOMETPUYECKUE N3MeEpPEe-
HUA Ha peKax, COCPeAOTO4YUTLCA Ha UHTepnpeTaumnoH-
HOM aHanuse AaHHbIX C NoTeHuuanbHol fobaBneHHOow
CTOMMOCTbIO. ABTOMAaTU3UPOBaHHbIE CO00LEeHNA Npeao-
CTaBNAT MHPOPMALMOHHYIO NPOAYKLUMIO, MOArOTOBEH-
HYIO Ha OCHOBE [1aHHbIX C MOTeHUManbHo fob6aBneHHow
CTOMMOCTbIO, cneunanucTam B 06n1acTv BOAHbIX pecyp-
COB U NuUUaM, NPUHUMAIOLWMM PELLUEHUA, HA perynap-
HO OCHOBE W B CBA3M C NPOU30LIEALLNM ABNIEHNEM.

HapexHble KpuBble pacxoaa

Haunyuywive pelweHna anAa paspaboTKu 1 NPOBEPKM HaOEX-
HOCTW KPMBbIX pacxofja CTPOATCA Ha OocHoBe 6a30BbIX
rMApPOTEXHUYECKUX MPUHLUMMNOB. [InA npouecca KanubpoBKu
BaXKeH MOJIHbI KOMMNMEKT MHopmaunm, cobpaHHoOn B
pe3ynbraTte HabnoaeHWA, a HE TONbKO KOOPAUHATBI X U
Yy U3MepeHui pacxoaa. ATOT KOMMJEKT BKI0oYaeT hoTo-
rpadumn yyacTka, AaHHbIE O MOMepPeYHbIX CEYEHUAX, None-
Bbl€ 3aMucK, JaHHbIE O KaYeCTBE UBMEPEHUIN, AaHHbIE 06
YCNOBUAX KOHTPONA, flaHHblEe O pacxoae 3a npeablgyLime
rofbl U BpeMeHHble pAAbl AaHHbIX HabnoaeHWi 3a ypoB-
HeMm. [Moka3aHo, YTO MeHee TPyAOEeMKUM 1 6oree TOYHbIM
ABMIAETCA MCMONb30BaHMe noaxona, npegnonaratoLlero
NMOCTPOEHNE KPUBOIN HA OCHOBE (PaKTUYECKUX OaHHbIX,
a He NOCTOAHHAA «MOrOHA» 3@ TEM, YTOObI MONYYNUTb KPU-
BYO C MOMOLLbIO CTaTUCTUYECKUX METOAOB PEFPECCUMN.
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lMpn ncnonb3oBaHUM COBPEMEHHBIX CUCTEM FTMAPOMETPU-
YEeCKOro MOHUTOPUHIra MoJernu NofyyYeHnA pacxoaa Kanum-
6pytoTCA C Y4EeTOM rmapaBiniyecKnx HayyHO-TEXHUYECKMX
NPUHUMNOB, NMeXalnx B ux ocHose. lNonyyeH cnepyto-
Wnii pesynbraT:

® MOBbILLIEHME YPOBHA JOBEPUA K 9KCTpanonauuu (B npe-
genax U3BeCcTHOU KOHMuUrypauum pycna);

e 6Goflee BbiCOKAA COrNacoBaHHOCTb pPe3ynbTaToB (T.e.
pasnuyHble TMAPONOrN HE3aBUCUMO APYr OT Apyra
Nnony4vatoT CX0Xue pe3ynbraTthl);

® MoBbllWEHNEe 06OCHOBAHHOCTU pe3ynbTaToB (T.e. Napa-
MeTpbl KDUBOI pacxofia NoOMOratT OrpaHUYnTb Bapu-
aHTbl ANA ONTUMAsIbHOIO PELUEHUA).

YacTo Heob6xoanMMo cornacoBaTb YCNOBUA HEYCTOWYMBOIO
KOHTPOJIbHOIO pycria ¢ nonpasKkamMu K MOAENN YPOBEHb—
pacxoa. Hanbonee ontumanbHble pelieHnsa anA paboTbl
C nornpaBKamMu Ha HEYCTOWYMBOCTb BKITHOYAIOT NMPOBEPKY
M MHTeprnpeTaunto nosesBbiX HabnoaeHuin, NoCcTpoeHne
rpacdvka oCTaTKOB M BM3yanusauuto BPEMEHHbIX PAQOB.

Buayanusauua, KOppeKTUpoBKa U pasMeTKa AaHHbIX

CoBpeMeHHan Bu3yarnbHaAa UHTeprnpeTaunsa u aHanus aaH-
HbIX He06X0AMMbI ANA TOro, YToObl ONpeaennTb NorpeLl-
HOCTU, KOTOpPble Henb3A 0O6HapYXUTb aBTOMATUYECKMU.
CoBpeMeHHble rpadyuyeckme cpeacTea B cucTeMax yrnpas-
NeHnA gaHHbIMKM o6neryatT KannbpoBKY BPeMEHHbIX
PAOOB AAHHbIX C UCMOSb30BaHNEM MOMNEBbIX HABNIOAEHWIA,
MoJTy4YeHHbIX Ha onopHoM BogomepHoMm nocTty. Ocobbie
NMpaBKM MOTFyT BHOCUTbCA ANA KOPPEKTUPOBKU MHOTUX
pacrnpocTpaHeHHbIX, YaCcTO MOBTOPAOLWIMXCA OWNOOK,
TUMNUYHbBIX ANA TEXHOMOMUIA, UCNONMb3yeMbIX ANA TMAPO-
MeTPUYECKOro MOHUTOPUHra. [inA oueHku 6onee npo-
OOMKUTENbHbBIX MPOMYCKOB laHHbIX, @ TaKXe ANA nepu-
0[0B BO3AENCTBUA NbJia Heobxoanmbl 6011ee COBpEMEH-
Hble MeToabl. Heo6XxoaMMbI LUMPOKME U BCECTOPOHHUE
BO3MOHOCTU ANA TOro, 4To6bl KOMMEHTMPOBATbL NPO-
n3BefeHHble AeNcTBUA, 10OaBNATbL OTMETYUKM ABMEHUN
M YPOBHM KayecTBa U U3MEHATb CTaTyC AaHHbIX.

OT1yeTbl M ux Nyb6nukauma

Jlydwme cucTembl ynpaBrieHUA AaHHbIMU NpegycMaTpu-
BalOT HEMPEPbIBHOE MPEAOCTABIEHME OTYETHbBIX AAHHbIX C
NMOMOLLIbIO OPMEHTUPOBAHHbIX Ha NMOJb30BaTerNA WabroHOoB,
KOTOpble MOXHO afanTupoBaTb, YTOObI MPUBECTU B COOT-
BETCTBME C TPaAULUMOHHbIMUK oTyeTamu. OT4YeTbl HOBOIO
NMOKONEHUA MOTryT ObITb pa3paboTaHbl C HYNA UMK NyTem
mMoandmKkaumm wabnoHOB AnA NOArOTOBKM OTYETOB, COOT-
BETCTBYHLINX OTpacfieBbiM cTaHaapTam. [laHHble AnA
BKJTHOYEHWA B OTYETbI MOKHO (hUSNbTPOBATh B COOTBETCTBMM
CO CTaTyCOM B CUCTEME MEHE[XKMEHTA KayecTBa C TeM,
4TOObl OTYETHI C AAHHBIMU APXUBHOIO Ka4yecTBa MOXKHO
6b1510 6bICTPO NMPenocTaBUTb ANA 0Obl4HOW NyO6NMKauuu.
Hoctyn k Web-cepBrcam gnaet BO3MOXHOCTb ony6riMKoBa-
HWA AaHHbIX B AUHAMUYECKOM PEXUME Ha OCHOBE (DUILTPOB
MeTaZlaHHbIX C UCMOJIb30BaHUEM OTPAaC/EBbIX CTAHAAPTOB.

CoBpemMeHHble NMporpamMmMbl FrMAPOJIOrMYECKOro
MOHMTOPUHra

HaunHana ¢ 4yeTko onpepeneHHbIX uenenm B OoTHoOLlE-
HUN KayecTBa rmaponorn4ecknx OaHHbIX U 3aKaH4YuBana
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CBOEBpPEMEHHON nybnukaumnei HagexHon nHhopmauuu,
NATb BaXHEWLINX 3NeMEeHTOB, NPeACTaBleHHbIX B 3TOM
paboTe, ABNATCA COBEPLUIEHHO HEOOXOAMMbBIMY ANA
nto6boil coBpeMeHHOI nporpaMmbl FrMAPOMETPUYECKOTO
MOHUTOpUuHra. lNepenoBblie MeToAbl, OTpacneBble CTaH-
[apTbl U TEXHONOMMU TMAPOMETPUYECKOTO MOHUTOPUHTA
npeTepnenu cyLlecTBeHHble U3MEHEHUA 3a nocneaHee
pecATunetue. B pesynbTaTe 3TMX M3MeEHEHW NoABNAETCA
HOBaA «HOPMa», 1 NPULLNO BpeMA NepecMoTpeTb rmapo-
MeTpuyecKne NnporpamMmmbl, YTO6bl MOBLICUTbL JOCTYMHOCTb,
HaeXHOCTb N TOYHOCTb FMAPONOrN4YEeCcCKMX NHopMaLumn-
OHHbIX PECYpCOB.

M3ameHeHunA, Nnpon3BeeHHbIe C LeNbo ONTMMMU3auum Npo-
OYKTUBHOCTU M MaKcumMm3aumm adopeKTUBHOCTU B obna-
CTV NpeaocTaBNeHNA BaXXHOW rMaponormyeckoi nHeop-
MaUWOHHOW Npoaykuumn n obcnyuBaHua, obecneyat
yCMNeLwHy peann3auunio MerarnpoekToB, COXpaHeHue
KMN3HEHHO BaXKHbIX 3KOCMCTEM U 6e30MacHOCTb rpa-
paH. Ycnexu B obnactm obecnevyeHnA PyHKUMOHaNb-
HOW COBMECTUMOCTU U JOCTYMHOCTU FMAPONOrMYecKmx
[aHHbIX Noanep»KaT NPUHATUE HAa OCHOBE haKTUYeCKOou
MHopMaUuun peLleHnin No rmaponornyeckmum npobne-
MaM, MacluTab KOTopbliX BECbMa LUMPOK — OT NMPOEKTU-
poOBaHMA BOAONPOMNYCKHbIX Tpy6 A0 BbipaboTKM rnobarb-
HOW NONMUTUKK B 06N1acTy OKpyKatoLlen cpeabl, KoTopan
B KOHEYHOM cyeTe cfienaeT Hawy nnaHeTty 6onee yno6-
HOW ANA NPOMUBAHUA rPAAYLLUNX MOKONEHWUNA.
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[lpenckasyemocTb 3a npefenamm
NeTepMUHNCTUYECKNX OrpaHNyeHnit

BpaitaH XocKuHc!

TpaAUUMOHHAA KOHUENUMWA AeTePMUHUCTUYECKNX orpa-
HU4YEHU NoaBepraeTcA COMHEHUIO NyTeM paccmMmoTpe-
HUA BO3MOXHOCTU OornpeAesieHHOW yCneLwwHOCTU NPOrHo-
3MpoOBaHNA BO BCEX BpeMeHHbIX MacLwuTtabax oT 4acoB A0
necatunetuin. O6cyXaeHne NOCTPOEHO B pamMKax Mpo-
671eMbl HEMPEPbIBHOTO NMPOrHO3UPOBAHUA MOTO/Abl U KIN-
maTa. OCHOBHOE BHUMAaHWE yOeNieHO ABNEHUAM, KOTO-
pble pa3BUBaAOTCA B UCKOMbIX BpeMEHHbIX Maclutabax, un
npeackasyeMoCTU 3TUX ABNEHUN, a TaKkKe CMeLLleHUAM,
KOTOpble MOABNATCA NpPU NMporHosnpoBaHum B 6onee
ONUTEeNbHbIX BPEMEHHbIX MacliTabax.

Kak mMoxeT nmeTb MecTo NnpeAacka3yemMocTb
3a npepenamm aeTepMUHNCTUYECKUX
orpaHu4yeHuin?

HasBaHne cTaTbu OTparkaeT KarKylleecA NpoTuBopeyme
MeXAay TeM, YTO MPOrHO3MPOBaHWE BCE Yalle MbiTatTcA
OCyLeCTBUTb Ha MecCALbl, CE30HbI 1 B Bonee ANUTENbHbIX
BpeMeHHbIX MacwTabax, u KoHUuenuuel, npeanonaraw-
Lel, YTo cocTtoAHUe aTMocdepbl, B CyUHOCTW, HEBOS3-
MOHO MnpefckasaTb Ha nepuon 6onee AByx Hepenb. JTa
KOHUenuuA npoyvHo 6asmMpyeTcA Ha TEOPETUYECKUX Npen-
MONOMEHUAX U BO3HUKIA Ha ocHoBe paboTbl Lorenz (1969).
YyBCTBUTENBHOCTb HayalbHbIX YCNOBUIA, KOTOPYO JTopeHu
06HapyXun 1 pa3sui B TEOPUM XaoCa, 0O3HAYAET, YTO HEU3-
6erHble OLIMOKM, MpUCYyLLME HavasribHbIM YCITOBUAM, AOJTKHbI
B KOHEYHOM UTOre OKasaTb BMMAHME Ha NPOrHO3MpPOBaHMe
aTMocdepHbIX MOTOKOB BO BCEX BPEMEHHbIX MacLuTabax.
O6ycnoBneHHble HaNMMuYMeM TypOyneHTHOCTY apryMeHThl,
OCHOBaHHbIe Ha HabnaaeMOM OTHOCUTENbHO MEANEHHOM
YMEHbLUEHUM MOTOKa 3HEPIrUM NPU pacCMOTPEHUN MEHEE
ONUTENbHBIX BPEMEHHbIX MacliTaboB NPOrHO3MpPOBaHUA,
npeanonaratT HensbexHy HeonpeaeneHHOCTb NPU NMpo-
rHO3MPOBAHUN HA HEMPOLAOIIKUTENbHbIE CPOKU, KOTOPaA
BNIMAET Ha MPOrHO3MpoBaHUe Ha Bce Gonee AnNUTENbHble
CPOKU TakK, YTO BCE BPEMeEHHble MaclTabbl oTparkatoT
HeonpeaeneHHOCTb B KOHEYHOM MPOMEKYTKE BPEMEHM.
JKCNepuMeHTbl C UCNofb30BaHMeM rrobanbHbiX Moaenei
NPOrHO31POBaHKWA C BbICOKMM pa3peLleHeM NpeanonaratoT,

" WHcTUTyT MP3HTIMaA MO MCCMNEeaoBaHUIO U3MEHEHUA KnumaTta
npu Mimnepckom Konneaxe JloHaoHa, hakynbTeT MeTeoposiorum
YHusepcuteta PeguHra

4YTO [ABE Hefenu ABMAKTCA KpallHMM nNpeaenom AeTepmMu-
HUCTMYECKOro NMPOrHO3MPOBAHUA AaXKe ANA caMblX Kpynm-
HOMacLITabHbIX aTMOCKEpPHbIX CUCTEM.

OpHako MMeTCA NPU3HAKM TOro, YTO NPOrHO3MpPOBaHMeE
HEKOTOPbIX ABMEHUN U CTPYKTYpP MOKa3blBaeT HaAeXHble
pe3ynbTaTbl 3a NpeaenamMm 0XXnaaemMbiX BpeMeHHbIX PaMOK
Ha OCHOBE apryMeHTOB, 00YCIIOBEHHbIX Hanu4Mem xaoca
1 TypbyneHTHOoCcTU. Kaxable 26 MecAUEB Un OKOS0 3TOro
3KBaTOpMasbHble BETPbI B CTpaTOCdepe MeHAIOT Hanpasre-
HUWe c 3anaja Ha BOCTOK U o6paTHO. Bnokupytowime aHTu-
LMKITOHbI B CPEAHUX LUMPOTaX UMEKT TEHAEHUMNIO coXpa-
HATbCA C HEBONbLIMMU U3MEHEHUAMU B CTPYKTYpE B Teye-
HME MHOTMX CTaHAAPTHbIX XXU3HEHHbIX LMKIIOB CUHOMTUYE-
CKMX obnacTei NMOHMKEHHOTO U MOBbLILLEHHOIO AAaBEHMA.
B Takmx cnyvaax gMHamMmuka atMmocdepbl UrpaeTt peLuato-
LY pOSib B TOM, YTO6bI pacluMpuTb NOTeHUMarnbHbIe NMpe-
[enbl NpeackasyemMocTy ee NoBeAeHns, a He HaobopoT.

KoHuenuuAa neTepMMUHUCTUYECKOTO NPOrHO3UPOBaHMUA
OCHOBaHa Ha CMHONTUYECKOM MPOrHO3UPOBaHUU MOroAbI
B CpeAHMX WMpoTax u npearnonaraeTt YeTkoe onpepaene-
HMe aTMOCEepHOro NOToOKa CUMHONTUYECKOro MmacLuTaba.
Hwukorpga He Nnpeagnonaranochk, YTO MOMHO TOYHO NpeAckKa-
3aTb KOHBEKTUBHbIWN NMBEHb: B MPOrHO3e Takux ABMEHUN
BCerga npucyTCTBOBAIO NOHATUE BEPOATHOCTU. B nocnep-
HVe rofbl MOABUIIOCb OCO3HaHME TOro, YTO MPOrHO3bl BO
BCEX BPeMEHHbIX MacluTabax goKHbl 6bITb BEPOATHOCT-
HbiMU. Bbinn paspaboTaHbl cucTeMbl aHcambneBoro npo-
rHO3MpPOBAHMA Ha OCHOBE HECKOJIbKUX MPOrOoHOB Mpo-
rHOCTMYECKOW MOoAeNnn ¢ pasHbIMW Ha4YarbHbIMU YCITOBU-
AMU B Npeaenax ownboK aHanusa gaHHbIX HabntoaeHui.
HeunsbexHblii hakTop cny4YaiHOCTU B OTOOparkeHumn npo-
LlecCOoB NoAceToYHoro macwTtaba (MeHbLle Wwara ceTku)
MMUTUPYETCA NyTeM AO6aBNEHMA CTaTUCTUYECKOIO WyMa
(Hanpumep, Slingo and Palmer, 2011). MNMpwu nporHosnpo-
BaHuM B 6onee ANUTENbHbIX BPEMEHHbIX MacluTabax npu
0TOOpa*KeHun NpoLieccoB NOACETOYHOro MacLTaba Hauu-
HalT UCMOMb30BaTbh Bapuaunum napamMeTpoB.

Takue MeToabl MOXHO MPUMEHATb MPU NPOrHO3UPOBaHUN
BO BCEX BPeMeHHbIX MaclwTabax c Lenbto onpegeneHuns
pasnuyarLMXCcA NPOABMEHUI ABMEHNA, Ppa3BUBaOLLErocs
B UCKOMOM BpeMeHHOM MacluTtabe, U cTaTUCTUYECKUX
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XapaKTepPUCTUK ABNEHUA B MEHEE AJIMTENbHbIX MacLUTa-
6ax. B TeyeHue MHOruMx net, npoweawnx nocre HoBa-
Topckux uccnegosaHuit Charney & Shukla (1981), Takxe
NMOKasblBaeTCA, YTO YCIIOBUA B HEKOTOPbIX BHELUHUX MO
OTHOLLUEHUO K aTMocdepe KOMMOHEHTax B3aumMopaen-
CTBYIOLLEN cUCTeMbl 3eMu, TakUX, Kak TemnepaTtypa
NOBEPXHOCTM MOPA B TPOMNUKAX UMW BNAXHOCTb MOYBbI
Yy 3eMHOI MOBEPXHOCTU, MOryT pasBMBaTbCA MEANEHHO
unu npeackasyembiM o6pasom. CriegoBaTenbHO, OHU CMO-
COOHbI NPMBECTU K CMELLEHUIO B MOCNeaytoLlem nosege-
HUK aTMocdepbl U Takum obpa3om 06ecrneyunTb OCHOBY
ONA onpeaeneHHoro noTeHumana anAa nporHo3MpoBaHuUA.
Kone6aHnA CONMHEYHOW aKTUBHOCTU U U3BEPKEHMUA BYII-
KaHOB ABMATCA JEVNCTBUTENBHO BHELIHMMMU MO OTHOLLE-
HUIO K B3aUMOOENCTBYOLWEN cucteme u moryT obecne-
YMTb BO3MOXHbI NOTEHUMan AnA NporHo3npoBaHuA, XoTA
N3BEPKEHUA ByJIKaHa B Nepuoj NporHosa MoryT MOHU-
3UTb YCMELWHOCTb NPOrHO3MPOBaHUA.

OcHOBHOE BHMMaHME B AaHHOW CTaTbe COCPEaoTOYEHO
Ha ABJIEHNAX, Pa3BUTNE KOTOPbIX B UCKOMOM BPEMEHHOM
mMacwTabe gaeT Hagexay Ha onpeaesieHHbIn NoTeHUnan
ONA nporHosnpoBaHuA. [NoBegeHne atmocdepbl 3a4acTyto
MOMeT BbIMAAETb KaK LWyM, HO Hac UHTepPecylT TUMo-
Bble BapuaHTbl NoBeaeHusA, T.e. My3blka. Ob6cyxaeHune
MOCTPOEHO B pamMKax npobrembl HENpPepbIBHOrO Mpo-
rHO3MpPOBaHWA Moroabl U KimMmaTta, oTobparkeHHOW Ha
puc. 1. NoTeHUManbHO NpeacKkasyeMble ABIEHUA NPounC-
XO[AT BO BCEX BPEMEHHbIX MacliTabax. Kaxkabli BpemMeH-
HoW MacliTab pa3BMBaeTCA B KOHTEKCTe pa3BuTuA 6onee
NMPOAO/MKUTENbHbIX BPEMEHHbIX MacwwTaboB 1 AeicTBU-
TenbHO BHELLUHUX YCJIOBUI, KOTOPbIe MOIyT OKa3aTb BNMU-
AHWEe Ha pa3BuTue. PasBuBatowmeca B MeHee ANUTESNb-
HOM BpPeMeHHOM MacluTabe ABMEHUA, KOTOPbIE HEMb3A
ABHO 0TOOpPA3UTb, MOryT HAXOAUTbLCA YaCTUYHO «B pab-
CKOM MOJIOXKEHNU» MO OTHOLLEHUIO K 6onee ANUTeNbHbIM
MaclwTabam, Kak 06LMe 30Hbl KOHBEKLUUM MO OTHOLLEHUIO
K poHTY. B aTOM cny4yae acnekTbl nx o6paTHOl CBA3U
c 6onee onuTenbHbIMU MacLiTabamu MOryT 6bITb TOYHO

CyLIJa BJIAKHOCTb 3

onpepaesneHbl 3TUMKU 6onee ANUTEeNbHbIMU MacliTabamu.
OHU TaKkxe MoryT 6bITb «CBOOOAHBIMWY, KAK ME@CTOIMOJI0-
EeHMe N XxapaKTep OTAeNbHbIX KOHBEKTUBHbIX IUBHEN. B
3TOM cry4yae noTpebyoTcA CTaTUCTUYECKME SNTEMEHTHI.

Kak nokaszaHo Ha puc. 1, oxBaT M CNOXHOCTb MOAeNu
cucteMbl 3emnu, HeobxoanMble ANA NPOrHO3UPOBAHUA,
3aBUCAT OT BPEMEHHOro mMacwTtaba NpoOrHO3nMpoBaHMA.
Momumo cdumsnyeckonm atmocdepsbl, cTeneHb AeTannsauuu,
B KOTOPOI OKeaH, cyla, XumMmua atmocdepsbl 1 rneaAaHble
LNTbI JOJKHbI ObITb ABHO BKITHOYEHbI B MPOrHOCTUYECKYO
cuctemy, 6ygeT 3aBUCETb OT MCKOMOIO BPEMEHHOr O
MacwTaba. NoHnmaHue 1 ynyJlieHHoe MOAENUpPoOBaHme n
NPOrHO3MpoBaHVe B O4JHOM BPEMEHHOM MacLuTabe MoxKeT
ob6ecneynTb UEHHYO NOAAEPKKY ANA NMPOrHO3MPOBaHUA
B 6onee NpoagomKMUTENbHbIX BPEMEHHbIX MacliTabax.
Hanpumep, yny4weHve B NpOrHO3MpPoOBaHUM OTAENbHbIX
6noKMpylOLWNX ABMEHUN, OOCTUTHYTOE B NMocleaHue
roabl, LOMKHO MOMOYb YNYYLINTb MOAENUPOBaHUE UX
4acTOTbl MU XapaKTEPUCTUK Ha NpoTAKeHun XX BeKa C
NOMOLLbIO MOJeEerel KnumaTa 1, criefoBaTenbHo, 06aBUTb
HaleXHOCTU MNEepPCrNeKTUBHbIM OUEHKaAM M3MEHEHUI B
6noknpyrWwmnx AneHnAax B kKoHue XXI Beka.

Mpumepbl NoTeHUMaNbHOW YCMNELHOCTH
NPOrHO3UPOBaHWUA B LUMPOKOM AUanasoHe
BpeMeHHbIX MmacLiTaboB

1 peHb — [JoCcTUrHYTbl XOpoluMe pe3ynbTaTbl B paspa-
60TKE CMCTEM MPOrHO3UPOBAHMWA Ha MEpPBbIA AEHb C
Mcnonb3oBaHUeM mopgenen c paspewweHnem 1 Km, Bno-
EHHbIX B permoHanbHble unu rnobanbHbie Moaenu.
Hanpumep, Meteoponoruyeckoe 6topo CK Bnoxuno
Mopaenb ¢ paspeweHnem 1,5 KM, oxBaTbiBalOLWyo Tep-
putoputo CoeauHeHHoro KoponescTtea BennkobputaHum
n CeBepHoi VMipnaHaoun, B pasfinyHble YneHbl aHcambne-
BOW cuUCTeMbl NPOrHo3npoBaHuA, 6asupytollenca Ha
MOJEenu ¢ paspelleHnem 24 KM, ¢ LeNbio NPOrHO3npo-
BaHWA BbiNaJeHNA 3KCTPEeMarbHbIX JTOKaNnbHbIX Ocaf-
KoB B okTAGpe 2008 ropma. Cuctema c 6onee HU3KUM

neaAHble LWNTb| =———————>
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0KeaH CKUH-COM | BEPXHUA CNOi,  _BCA Tonwa
pernoHanbHblii rnobanbHblii
aTMOCd]epa YEUBEHI: !EOBEHI:
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PponT! LluknoHbl MHO0 JHCO TOK
KoHBeKTuBHbIE CAK ABK
CUCTEMbI briokupytowwe KOK

ABNEeHNA

Pucyror 1 - lTpobrema HenpepsIBHOro nporHo3upoBaHNa norofs! u KIMMara. BpemenHsie MacLutalbl ToKasaHsl BAOb OCH, PACoNoMerHoil B yeHTpe. llog ocso
PUBE/IEHbI ABIIEHNA, KOTOPbIE MPOVCXOAAT B PASIINYHBIX BPEMEHHbIX MACLUTabax. Haz 0csto NOKAa3aHbI KOMITOHEHTs! CHCTeMbI SeMH, KOTOPbIE A0 HbI BbiTs
TIPEACTABIIEHbI, Ul CTEMEHb AETATN3ALNN UX TIPEACTABIEHNA. [/18 BREMEHHbIX MACLUTA00B Crpasa oT CTPESIKY MOryT MoTpe60BaTsCA Aame 607I6e MOTHbIE CBEAEHNA,
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Yenexu B obnact MOAETINPOBaHNA U HEMPEPbIBHOIO POrHO3NPOBaHNA

paspelleHVeM BblAaeT pasnnyHble MecTa MPOXOXAEHMNA
dpoHTa, a cuctema c 6onee BbICOKMM paspelleHnem
CBUAETEeNbLCTBYET O TOM, YTO BbiMageHne o4eHb 06unb-
HbIX OCafKOB crieflyeT OupaaTb rae-To B npeaenax pau-
OHa, 06yCcnoBneHHOro PPOHTOM, BblAaHHbIM CUCTEMOM C
6onee HU3KUM paspelleHnemM. Tekyllasa 3agava COCTOUT
B TOM, 4T0Obl paspaboTaTb aHcaMbnb C BbICOKMM pa3spe-
LWEeHNEM, KOTOPbI CMOXKeT 06ecrneynTb None3Hblli MOTEH-
uman AnA NPorHo3MpoBaHWA 3TOTO U APYIrUX ABNEHUNA.

1 Hepena — B nocnepHue 30 neT gocTurHyT 60mbLUON Npo-
rpecc B MPOrHO3MpoOBaHMUM B CUHONTUMYECKOM MacliTabe
Ha cpeaHuX WnpoTax, 06yCrnoBNEHHbIN COBEPLUEHCTBO-
BaHWEM Mofjernei NporHo3npoBaHWA U CUCTEM aHanusa
JaHHbIX HAabNOAEHUI N HaYanbHbIX AaHHbIX. B Tponukax
NOTEHUMANbHO MOXHO MPOrHO3MPOBaTb ABMEHUA, KOTO-
pble B HacTOALLEe BPeMA HEAOCTAaTOYHO OTPaeHbl B NPO-
rHocTUYecKux moaenAax. Hanpumep, Ha OCHOBE AaHHbIX
6b1110 BbIABMEHO, YTO 3KBATOPUarbHble BOMHbI B coveTa-
HUW C KOHBEKLME NMEIT TUMOBYIO CTPYKTYpPY, OCYLLEeCT-
BNAIOT CNa)KeHHOe ABWMKEHWE N Pa3BMBAlOTCA KaK pas B
oAHOHeaeNbHOM BpeMeHHOM MacluTabe.

OT 1 Hepenu po 1 mecAua — MNoyTy BCe YneHbl aHcambrne-
BOW CUCTEMbI MPOrHO3MPOBaHUA ANOHCKOro MeTeoponoru-
YECKOro areHTCTBa, MHMLMaNn3MpoBaHHOW B cepeanHe feKa-
6pAa 2010 ropa, NokasbiBany 04eHb CUITbHOE MOXOSoAaHne
B nepuopa ¢ KoHua nekabpa 2010 roga no Havana AHBapA
2011 rona BKNOYNTENBHO, KOTOPOE MMENO MECTO HAa CAMOM
nene. HaBogHeHuA B ceBepo-3anagHoi yactu [MakucTaHa
6b11M BbI3BaHbl PAAOM CUITbHbLIX [1OXAEN B Nepuoa c utonA
[0 Hayana aBrycTa. Kaxablil cnyyai cunbHbIX ocafkoB Obin
CNpoOrHo3upoBaH ¢ 3abnarospemMeHHocTbio 6onee 10 aHen

|

cucTtemoli aHcambneBoro nporHosuposaHua EBponerickoro
LleHTpa cpeAHeCcpOYHbIX NPOrHo30B norofbl. [oTeHunan anA
NpPorHo3MpoBaHuA B 060mx cnyyaax bbin 0b6ycrnosneH AByMA
ABNIEHUAMMU: pacnpocTpaHeHnem BosfiH Poccbu 1 Hannunem
6n10KupytoLLero aHTMUMKIOHa. B cnyyvae ¢ noxonogaHvem
BOJIHA MPUCYTCTBOBAsa B Ha4yasibHbIX YCIIOBMAX U pacnpo-
cTpaHAnach BAOJSb CyHTPONMYECKOro CTPYMHOro NoToKa
npexnae, YeM AOCTUYb pailoHa ANoHuK. 3aecb BOMHa Mpo-
TAHYNacb No WMpOoTe 1 paspyLumnacb, 06pasya 6rnokupyto-
WA @aHTULMKIOH, KOTOPbIV CYLLIECTBOBAS NPOAOIKUTENIbHOE
BpemA. B cnyyae ¢ HaBogHeHUAMYN KaxAablii pas NpuUYnMHOn
0ocafKoB ABMANachk NoxO6WHa BOMHbI, KOTOpPaA pacnpocTpa-
HAnacb oT CoeanHeHHoro KoponescTBa BAOMb 30HbI 3anaf-
HbIX BETPOB A0 CEBEPHOW YacTu GrIOKMpPYHOLLIEro LUMKIOHA
Hap Poccueit, KoTopblli Bbi3Ban 3aecb BONHY Tenna. Ocaakm
BblMaaanu, Korga nox6uHa gocturana paioHa BXoAa Cuib-
HOro CTpPyWHOIro TeveHuA okono NakuctaHa.

B 060ux cnyyaAx BHOBb UMEHHO NMpeAcKazyemMoe pasButmne
ABNeHnA o6ycnoBnNMBaeT NoTeHUnan anA nporHo3MpoBaHuA.
AHanormyHbiMm obpasom pas3BuTue KonebaHuAa MagneHa—
Dxynuana (MXKO) naet HagexAay Ha 3HAYUTENbHbIA MOTEH-
uman anAa nporHo3nMpoBaHWA B TPOMMYECKOWN 30HE U B 0601X
nonywapuax. OgHaKo 3TOT NOTeHLMan noka elle He peanu-
30BaH MO NpUYMHE orpaHnyeHnin B moaenvposanun MXO.

OT 1 MmecAua 00 ce30HOB — XOPOLLUO U3BECTHOE ABJIEHUE
Anb-HuHbo/ KOxHoe konebaHue (AHCO) — aTo ABNeHue,
o0ycnoBneHHoe B3aMMOCBA3AaHHbIMU 3BOJTIOLMOHHbLIMMU
npoueccamMy B TPOMUYECKOWN YacTu TUXOro oKkeaHa U B
aTMocdepe. ITO ABNEHME CNYXKUT OCHOBOI ANA yCneLw-
HOro NMPOrHO3UMPOBaHWA B CE30HHOM BPEMEHHOM Mac-
wTabe B TpoNMKax v B 60NbLUEN UM MeHbLUel CTeneHn B
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palioHaX BbICOKMX WMpPOT. BeTpbl, 06ycrnosneHHble MO,
Ba*kHbl AnA passutuAa AHCO, n noatomy 6onee Ka4ecTBEH-
Hoe mopenupoBaHne MO moxeT NpuBecTU K NoBbILLE-
HUIO ycnewHocTn B nporHosmpoBaHum IHCO. Tak e
obHapgeunsatoule, Ho 6onee pacnnbiBYaTO, YEM B Cllyyae
¢ QHCO, BbIrNALAT BO3MOXHOCTU ANA NPOrHO3UPOBaHUA
CeBepoaTnaHTtunyeckoro konebanua (CAK). Otmeuanuncob
(baKTopbl, YKa3biBaloLMe Ha BO3MOKHOCTb MPOrHO3NPO-
BaHuA 6narogapA B3aMmMoaencTBUIo co cTtpatocdepoi, a
nosaHee — 6rarogapA BAVAHUIO Nibfla B apKTUYECKMUX MOPAX
M cHeXHoro nokpoea B Asuun. Bnuanne CAK B atmocdepe
Ha noasexallyto NOBEPXHOCTb OKeaHa NOHATHO, o6paTHoe
BNIMAHME, KOTOPOE MOXET MOMOYb B 06ecneyeHnm NoTeH-
uMana anA NporHo3MpoBaHWA, MeHee MOHATHO.

HekoTopble aKcTpeMarnbHble CE30Hbl, TaKMe, KaKk NeTHAA
BonHa Tenna B EBpone B 2003 rogy u xonogHaa 3uma
2009/2010 rr., He 6bINK NpefAcKkasaHbl, HO PAL UMEtD-
LWMXCA B HacToALLlee BPEMA PETPOCMNEKTUBHbIX NPOrHO-
30B BbIMMAQAT obHagexuBatLwe. XoTA peanbHOW npo-
BepKoli 6yaeT nporHosvMpoBaHue 6yayLimx akcTpemarb-
HbIX CE30HOB.

OT 1 rona po 1 gecatunerua — Papg ABNeHuin, KOTopble
MMEIT NOYTU HEM3MEHHbI XapaKTep B CE30HHOM BPEMEH-
HoM mMaclwTabe U B 9TOM BpeMeHHOM MacLuTabe ABMAKTCA
noTeHUManbHO NMpefackasyemMbiMu, MoryT 6bITb Npeacka-
3yeMbl 1 B 6onee AnuTenbHbIX BpeMeHHbIX MacluTtabax B
CBA3M C TEM, YTO Pa3BMBAOTCA OHU MeASEHHO, MNOTEHUM-
anbHO npeackasyembiM obpazom. HAO oTnuyaeTtca onpe-
[AerieHHbIM NOCTOAHCTBOM B 39TUX ANMUTESNbHbLIX BPEMEHHbIX
MacwTabax. CTpaTocdepa Tak»Ke nogaaeTcA NPorHo3npo-
BaHWIO B MacluTabe HECKOMbKUX NeT 1 Aaxke AeCATUNETUA B
CBA3U C MOCTOAHHbLIM XapaKTePOM M3MEHEHWI B ee COCTaBe.
MoppatoLiaAcA NPOrHO3MPOBAHUIO COJNTHEYHAA aKTUBHOCTb
6narogapA ee BO3AENCTBUIO Ha YJIbTPAKOPOTKOBOTHOBYHO
paavaumio, KoTopaa rnormoLlaeTcA cTpaTocdepomn, Bepo-
ATHO, BNMMAET Ha TemMnepaTypy cTpatocdepbl. Bce 6onblue
CBUAETENLCTB TOr0, YTO TaKMe U3MeHeHMA B cTpaTocdepe
MOTYT OKasblBaTb BINAHME HA CTAaTUCTUKY Moroasbi.

Bbinu npoaeMoHCcTpMpoBaHbl BO3MOXHOCTMW ASA MPOrHO-
3MpPOBaHNA TeMNepaTypbl BEPXHETO CNOA CEBEPHOI YacTn
ATnaHTM4YecKoro okeaHa. B uenom, kak rosopunocs BbiLLe,
elwle He NOHATHO, Nogpa3yMeBaeT N 3TO KaKyto-nnbo
npeackasyemocTtb atmocdepbl. OgHako TemnepaTypa
BEPXHEro crioA OKeaHa OKa3sblBaeT CUJIbHOE BIMAHWE Ha
TPOMUYECKUE LUMKIOHbI, 1 BblNTO0 MOKasaHo, YTO UMelTCA
BO3MOMHOCTM ANA MPOrHO3UPOBaHNA MOBTOPAEMOCTM TPO-
NMUYECKNX LUMKITIOHOB B CEBEPHOM YacTu ATNaHTUYECKOrO
OKeaHa B cpeaHeM 3a 5-neTHuil nepuog.

Ot 1 pecatuneTtua o 1 ctonetTna — B 3TMX BpEMEHHbIX Mac-
wtabax TeHAeHUMA, 06ycnoBneHHasA pacTyLMmMmmn Beibpocamm
NMapHUKOBbIX ra30B, CTAHOBUTCA BaXXHOW 1 fomxKHa obecne-
UNTb NOTEHUMan AnA NporHosmpoBaHuAa. [lo nocnegHero Bpe-
MEHM OCHOBHOE BHUMaHMe 6bIfI0 COCPEAOTOYEHO Ha U3Me-
HEHUAX B cpeaHMX o6bemax BbIBpOCOB, HO ceiyac Bce 6onb-
LM MHTEPEC NPOABIAETCA K BO3MOXHOMY BO3ENCTBMIO Ha
Takue Belun, Kak bnokupytowme asneHma unu IHCO, unun
Ha peXnmbl U3MEHYMBOCTU, Takune, kak CAK. 1o Bo3peit-
CTBME MOMET NPOABMATLCA B UISMEHAIOLLENCA UHTEHCUBHO-
CTV UV MOBTOPAEMOCTMU, UINN B UBMEHAIOLLENCA CTPYKTYpE.

36 | bronnerens BMO 61 (1) - 2012

B BpemeHHOM MmacluTabe B Heckonbko aecAaTuneTuii B CAK
HabnogaeTcA U3MEHEHWE, N eCTb ABNEHNA, TaKUE, KaK aTnaH-
TU4eckoe BHyTpuBeKoBoe KonebaHue (ABK) n TuxookeaH-
cKoe pecATunetHee KonebaHne (TAK), pa3BuTue KoTopbix
NPOUCXOAMUT B 3TUX BPEMEHHbIX MacluTabax. CerogHALLHNE
MoZenu MoryT BOCNPOU3BECTU CTPYKTYPbI U X 3BOSIOLMIO,
KOoTOopble 06nafatT HEKOTOPbIM CXOACTBOM C HabntoaeH-
HbiMn ABK n TOK. Korgpa Takue BocnpousBegeHuA ynyu-
waTtcA u noseaeHne CAK 6ynet 6onee rny6boKo MOHATO,
MOMHO HafeATbCA, YTO TaKMe ABNEHUA ABATCA UCTOYHMU-
KOM onpeaeneHHbIX BO3MOXKHOCTEN ANA NPOrHO3MPOBaHMWA.
YT06bl 3TO peannsoBaTb, He0O6XoAUMbI Haanexawme aaH-
Hble HabnaeHWI N UX aHanNu3, a Takxe npoueaypbl MHALK-
anusauuun. B npownom aTu ABMEeHNA BOCNPUHUMATIUCh KakK
LWYM, KOTOpPbIV ieflaeT HEACHbIM CUIHan U3MEHEHUA Knn-
maTa. B 6yayuiem oHM CTaHYT OCHOBHbIM KOMMOHEHTOM
NepcrneKkTUBHbLIX OLIEHOK Ha NPeacToALMe AeCATUNETUA.

3akntounTenbHble 3amMeyaHuA

Mpeanochkinku, KoTopbie obecrneynBatoT 6onee ANUTENb-
Hble BpeMeHHble MacLuTabbl U BHELLHWE YCNIOBUA, U ABNe-
HWA, KOTOPbIE MPOUCXOAAT B Ka)X[A0M Ainarna3oHe BPeMeH-
HbIX MacLITaboB 1 paccMaTpPUBAOTCA B paMKax npobnemsl
HenpepbIBHOIO MPOrHO3MPOBAHWA NOroAbl U KNMMaTa, aatT
HaaeXxay Ha onpeaeneHHbIn noTeHuMan AnAa NPorHo3npo-
BaHMWA BO BCeX BpeMeHHbIX MacwTabax. PeanbHana nones-
HOCTb 3TOro NoTeHuunana He 6yaeT NOHATHA ANA MHOTUX
BpeMeHHbIX MaclwiTabos, Noka He 6yayT NpoBeaeHbl COOT-
BETCTBYHOLLNE Hay4YHble UCCIeA0BaHNA 1N He B6yayT OCBOEHbI
MeTOoAbl NCMOMb30BaHNA NPEeACKasaHN ANA KOHKPETHbIX
npUMeHeHui. A gymato, YTo BaXKHENLLMI aCNEeKT Hay4YHOoro
noaxoda AOJIKEH 3aKovaTbCA B TOM, YTOObl BHUMAHME
B 6onbLueli cTeneHun 6biNo CKOHUEHTPUPOBAHO Ha M3y4e-
HUWN ABNEHUIA N UX PA3BUTUA, T.€. HA MOUCKE 1 BOCNPUATUMN
MY3bIKM Cpeaun LymMa NorofgHo-KNnMMaTU4YeCcKol CUCTEMBbI.
3apaya OnA Hallel HayKu OrpomMHanA, HO U BbIrodbl AnNA
obuiecTBa MOryT ObITb KONlOCCalbHbIMW.

BblpameHme nMPM3HaTeJsIbHOCTU

A 6bl xoTen nobnaronapute BMO u ee leHepanbHoro cekpertaps
Mwuwena ¥appo 3a npurnaweHue BbiICTYnUTb ¢ nekuymeir MMO
2011 ropa. A ¢ NpU3HATENBbHOCTbD OTMEYal OYEeHb MOJIe3HbI
BKNaa MHOrux Konner, Bkntoyana Aragnwa LLykny, Tuma Manmepa,
Oxynuto Cnunro, Tuma BynuHrca, Aasupa Crtpayca, PobepTo
Byussy, Malika bnekbepHa, Hainxena Pobeptca, Anpama Ckeiidpa,
PosaHa CaTtToHa, [J»koHa Po6coHa n lyra CmuTa. lNMonHana BepcuA
Hay4YHOW cTaTbu Ha OCHOBe 3TOW Nnekuun 6yneTt onybnukoBaHa B
eXeKkBapTanbHOM XypHane KoponeBcKOro MeTeoponormiyeckoro
obuwecTBa nof Ha3BaHneM «[IpeackasyemMocTb M Nnpobrnema Henpe-
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Peknama B brosnerene BMO

Bronnetexs BMO, ocHoBHoii Tupaik koToporo coctaenAet 6500 aKaemMnnApoB 1 KOTOpbIN LMPOKO pacnpocTpaHAETCA BO BCEM MUPE Ha YeTbipex A3biKax (aHrnuiickom,
thpaHuy3CcKoM, pyCCKOM 11 CAHCKOM), ABNAGTCA MAEaNbHbIM CPEACTBOM PeKNnambl o BCEM BONpOCcaMm, NPeACTaBNALLMM UHTEPEC ANIA METEoposoros, MiAPoNoros,

a TaKHe yyeHblX, paboTarowmx B cmerHbIx 06nacTax. Momumo ero pacnpocTpaHeHUA Cpean MEeTEOPONOriyeckiX 1 ruAPOMETE0PONOrYECKIX CIyKD BCeX CTpaH-
uneHos BMO, bronnetetb HanpaenAeTcA B cnymbbl TeX HEMHOUX CTPaH, KoTopbie ewe He npucoeamHnuch K OpraHuaaumn. OH Takme HanpaenAeTCA B paannyHble
NpaBUTENbCTBEHHBIE YYPEHIEHINA, YHUBEPCUTETI, HayuHble 00LIecTBa, a TaKHe LWNPOKOMY Kpyry APYriX COOTBETCTBYHOLUMX OPraHOB i MHAMBUAYaNbHBIM MOAMMCYMKAM.

PacueHkn 3a nybnukaunio peknambl — B LBEiLAPCKUX thpaHKax

Monnaa cTpaxuua — 4200 we. dp.
MonosuHa cTpaHuubl — 1800 we.thp.

MpuBeneHbl pacueHKkn 3a nybnuKaumio NoNHOLBETHOI peknambl. PacueHKI AnA pasBuBaoLMXcA CTpaH NpeaocTaBnAwTeA no 3anpocy. [InA nonyyenna bonee
noapo6Hoii nHchopmauwu cnepyeT obpalaTbeA K NOMOLLHUKY pefakTopa, bulletin@wmo.int

SMP Pyranometers

Measuring solar radiation is the key to finding
optimal locations, helping investment decisions,
maximising operating efficiency, scheduling
maintenance, monitoring performance and
improve technology.

Newly designed for the measurement of solar
radiation with optimal system integration are
the Smart SMP Pyranometers. With enhanced
performance by digital processing, RS-485 with
MODBUS® protocol, amplified analogue output
and extremely low power consumption.

www.kippzonen.com/smartpyranometers
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