MABA 1. OBLLLIME MONTOXXEHUA

1.1 HAB/TIOAEHVE 3A KPUOCDEPOM

Kpurocdepa B COBOKYNHOCTU ONUCbIBAaET KOMMOHEHTbI CUCTEMbI 3eMJ14, 3a4acTylo coepxaliune
BO/Y B 3aMep3LUeM COCTOSIHUW; K HUM OTHOCATCA TBEPAble 0CaAKW, CHET, TeAHUKN 1 ieasiHble
Wwanku, neasiHble WnTh, WenbdoBble NeAHUKU, alc6eprn, MOPCKON, 03€PHbIN U pevHOM

nej, MHOTO/IETHAS Mep3/10Ta U CE30HHO-Mep3/bli FPyHT. O4HAaKo MHOTO/IETHAA Mep3a10Ta
MOXET 6bITb «CyXOW», MO3TOMY K Kprocdepe Takxke OTHOCUTCS 060 NPUPOAHbLI MaTepuan

B 3aMOPOXEHHOM COCTOsSIHMU. Kpnocdepa coCTOUT U3 31EMEHTOB, KOTOPble HAaXOAATCS Ha
NOBEPXHOCTU 3EMJIN UM NOJA Hell NGO KOTOPbIE N3MEPSIOTCS Ha MOBEPXHOCTM, Kak B C/lyvae
TBEPAbIX 0CaAKOB, 3a UCKJIIOYEeHNEM NeasiHbix 061akoB. Kpnocdepa HOcUT rnobasibHbli
XapakTep U CyLLeCcTBYeT He TO/IbKO B APKTMKe, AHTapKTUKE U FTOPHbIX PErMOHax, HO 1 Ha
pa3nYHbIX LLMPOTax MPUMeEpPHO B cTa cTpaHax. OHa npeacrasniset co6ol oanH 13 Hanbonee
Nnone3HbIX UHAMKATOPOB U3MEHEHUS KanMara, ocTaBasCb, O4HaKo, OAHOW N3 CaMblX
Hensy4YeHHbIx ob1acTein cuctembl 3ems. YnydweHne MOHUTOPUHTa kpnocdepbl U MHTErpauuns
Takoro MOHUTOPUHIa KpavHe BaXkHbl A/151 MOJIHOM OLLEeHKW, MPOrHO3MPOBaHMA U ajanTaunm K
M3MEHYMBOCTN U U3BMEHEHUIO K/IMMaTa.

1.2 CUCTEMbI HABJ/IIOAEHUSA 3A KPUOCDEPOM

BMO B coTpyaHuyecTBe C APYrMMM HaLMOHAbHBIMU U MEXAYHapOAHbIMM OPraHaMm u
opraHusaumnsMmn, NCNoJsb3ys CBOU r1o6asbHble BOSMOXHOCTW B 061aCTn HabnoaeHUi 1
Tenecsasun, cnocobHa obecnevmBaTb KOMMAEKCHYO, AJOCTOBEPHYIO U HENPEPbIBHYIO OLEHKY
cocTosHuA Kpmnocdepsbl B pamkax [nobanbHon cnyxbbl kpuocdepsbl (FCK). Cuctema npusemHbIx
HabntoaeHnn NCK cuntaetcs KOMNOHEHTOM VIHTerpupoBaHHOW rnob6anbHOM CUCTEMBI
HabnoaeHnn BMO (UTCHB), koTopbii OpUEHTUPOBaH Ha kpruocdepy 1 BHOCUT BK1aA B
lno6anbHyto cucteMy HabnogeHuii 3a knnmatom (FTCHK) n Mob6anbHyto cuctemy cnctem
HabntoaeHnn 3a 3emnein (TEOCC). MobanbHas cnyxba kprocdepbl cNocob6CTBYyET CO34aHUI0
BbICOKOLLUMPOTHbIX M anbMUACKMX CTaHLMI C NpOBeAEHNEM CPAaBHUTEIbHbIX U3MEPEHUI
K/H0YeBbIX MepeMeHHbIX, 0CO6EHHO MHOTOJIeTHEN MeP3/10Thl MU CHEXHOIO NOKPOBA, TakUM
obpasom ykpennsas ponb [CHK n no6anbHoM cnctembl HabAOAEHUI 3@ MOBEPXHOCTbIO CYLUN
(FCHIMNC), 3aHMMatoLWwWmMxca BONpocamMmm MHOFOIeETHEN MepP3/10Thl, JIEAHUKOB U TMAPONOTUN.

1.3 OBLUME TPEBOBAHUA K PASMELLEHNUIO U YCTAHOBKE NPUBOPOB,
MPEADABNAEMbDIE K CTAHUNAM USMEPEHUA KPUOCDEPHbIX
NMEPEMEHHbIX

XapakTepuUCTUKM NyHKTa U3MEPEHUIN JONXKHbI PUKCUPOBATLCS B MeTagaHHbIX CTaHLLU.

K BaXXHbIM xapakTepucTnkam pa3MeLLeHs OTHOCATCA Cpeaun NPOYero TUM NOBEPXHOCTYU
(MMHepanbHag No4YBa UM OpraHnYeckne CIoun, TN PacTUTENbHOCTU, Nea N T. 4.),
npeobnaparollee HanpasleHWe BETPa, CXeMa pa3MeLLeHNa MyHKTa 1 NOABEPXEHHOCTb
BO3/€eNCTBUIO BETPa U CONIHEYHOM pagunaumn. O61actb u3mepeHunsa A0/IKHa 6biTb
penpeseHTaTMBHON ANs OKpyxXatowero naHawadTta. s HegonyuleHUs Hepenpe3eHTaTUBHbIX
N3MEepPEeHM Ha aNbNMUNCKNX CTaHLMAX cneayeT n3beratb NPOM3BOACTBA M3IMEPEHMI Ha yYacTKax
c 60nee NHTEHCUBHBLIM BO3EeNCTBMEM, YEM Y OKpYXatoLLero naHawadTa.

HaKOHeLI,, npu pasMeleHnn cnegyet y4yntbiBaTb 4OCTYNMHOCTb U MOCTOAHCTBO, MOCKOJIbKY
B KOHEYHOM UTOTI€ OHN BNUNAKOT HAa HENPEPbLIBHOCTb 3anncu. Kpome TOro, B C/1y4ae
aBTOMaTU3NpPOBaHHBbIX I/I3MepeHI/IVI npu pasMeLweHnn MoryT y4mtbiBaTtbCA NCTOYHUK
NMMTaHNA N CBA3b.
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1.4 CTAHAAPTbl USMEPEHUMN U NEPEJOBAfl MPAKTUKA

[ns Toro 4To6bLI 06ECNEYNTHL BLICOKOE Ka4eCTBO U NOC/eA0BaTe/IbHOCTb HAaBNOAEHWU,
n3MepeHus KpuoccepHbix nepemMeHHbIX Ha cTaHumax FTCK 6yayT npoBOAUTLCS B COOTBETCTBUN
C MPUHATBIMU CTaHA4apTaMn. MHorne ctaHgapTbl M3MepeHnii 6biIM COCTaBAE€HbI C MOMOLLLbIO
ICK n gpyrux cetein, oAHaKoO AaHHbIV NepeYeHb He ABISETCA NCYEPbIBaOWUM A4

psfa kpuochepHblx n3MepeHuii. MisHayvasibHbIN NepeyveHb CyLLeCTBYIOLMX JOKYMEHTOB,
OMMCbIBAIOLLNX NPaKTUKN N3MEPEHUI UIN, B HEKOTOPbIX C/Tyvaax, NepefoByto NPakTUKy
06paboTku AaHHbIX HabIlOAEHNI, MOXHO HalnTu Ha Be6-canTe TCK.

Y HekoTOpbIX KprocdepHbIX ceTel eCTb CO6CTBEHHbIE CTaHAapThl. B pamkax ICK 6yayT
npeanpuHATLI 3Ha4YUTENIbHbIE YCUAUA NO YCTaHOBAEHUIO CTaHAAPTOB, COMNACyOLLMUXCS C
CYLLEeCTBYIOLLNMMU, @ TaKXe C PYKOBOASALLUMUN NMPUHLMNAMU HaBNIOAEHWI 3a OTAENbHBIMU
KpunocdepHbIMU NepeMeHHbIMU, HEKOTOPbIE N3 KOTOPbIX PEryNPHO UCNOb3YIOTCS. Taknum
o6pa3om, cTaHaapTbl usmepeHnit ICK 6yayT OCHOBbIBaTLCS Ha CYLLLECTBYIOLLNX CTaHAapTax,
Hanpumep, CTaHAapTax, U3/10KeHHbIX B PyKOBOACTBE MO rMApOa0rMyeckoin npakTmke

(BMO-N2 168), B ny6nukaunmn Snow cover measurements and areal assessment of precipitation and soil
moisture) (3mepeHns CHEXXHOrO NOKPOBa U OLLEeHKa MO MnJioLazm 0CaikoB 1 BJIaXXHOCTU NOYBbI)
(WMO-No. 749) u MexayHapoaHoli knaccudmkalmm ans ce3soHHo-Bbinagatowero cHera (Fierz
et al., 2009), n no Mmepe Heob6xoanUMOCTM ByayT [O6aBNATLCS HOBble CTaHAaPTbl. OHM 6yayT
paccMoOTpeHbl Hay4HbIM CO06LLLEeCTBOM, AopaboTaHbl MO Mepe He06X0AMMOCTU U NPUBEAEHDI B
HacTosieM PykoBOACTBE, KOTOPOE ABASETCS CTaHAapPTHbIM AoKymMeHTOoM ICK no nusmepeHusam u
nepesoBON NpakTUKe, CBA3aHHbIM C KpUocgepon.

lno6anbHas cnyx6ba kpnocdepbl coOCTaBuAa NPUBEAEHHBIN HUXeE NepeyeHb 0653aTesbHbIX,
peKoMeHyeMbIX U enaTesibHblX U3MEePEeHUI XxapakTePUCTUK A1 KaXA0ro KOMMOHEHTa
kpuocdepsl (Tabanubl 1.1-1.11). B HacTodLee BpeMa 0653aTeNIbHblE U3MEPEHUSA NMEPEMEHHbIX
nepevyncneHbl TOAbKO A1 METEOPOIOTMYECKUX MPU3EMHBIX U3MEPEHUI Ha CTaHLMAX
KproHer, nostomy B HacTosiLieM PykOBOACTBE ONUCaHbl TOJIbKO pEKOMEHAYyeMble U3MEPEHUS
KprocdepHbix MepeMeHHbIX. PekoMeHayeMble U3MepeHUs KpMocgepHbix NepeMeHHbIX MOryT
nosgHee ctatb 06sA3aTeNbHbIMU.

1.4.1 CHer

Ha faHHbIN MOMEHT He cyLuecTByeT ro6asibHOro, CKOOPAMHUPOBAHHOTO MOHUTOPUHTa

CHera Ha MOBEPXHOCTW 3eMAN. DTO CBA3AHO C TeM, 4TO TpeboBaHMA, NpeabaBaseMble K

CeTW, pa3NnNyaloTCcs B 3aBUCMMOCTU OT 06/1aCTV MPUMEHEHUA: NpeaynpexAeHne 0 NaBuHax,
MeTeoposioruyeckune HabnoaeHNs, CHer, TMAPOoAorus N T. 4. B cBA3M c 3TuM pykoBoadLLme
NPUHLMNLI NO NepefoBOW NPaKTUKe COAepPXKaTCs B Pa3/INYHbIX HACTaBAEHNAX, OTHOCALLMUXCS

K KaXkA,0My 13 TakUx MPUMEHEHW, U YacTo CoBMaAaloT ApYyr ¢ Apyrom. bonee Toro, nepeaosas
npakTuKa, NCNoab3yemMas B anbNUIACKOM PErMOHE, MOXET 6biTb HEMPUMEHMMA B IKCTPEMasIbHbIX
yC/I0BUAX, NOJO6HBIX TeM, KOTOpble HabloAatoTcsa B BocTouHOM AHTapKTHKe, rae, Hanpumep,
ropaspo TpyAHee O4HO3HaYHO onpenennTb rMy6buHY CHEXHOro NOKPOBa.

C 1954 ropa cywectByeT MexOyHapoOHas kaaccugukayus 015 Ce30HHO-8bINa0arow,ezo cHeza
(MKCBC), koTopas oxBaTblBaeT MHOTME, HO He BCe aCnekTbl MOHUTOPUWHIa CHera, a Takxe
n3MepeHus n HabnoaeHns 3a ero ceoncTeamn. Paboyvas rpynna MexayHapogHon accoumaumnm
kpuocdepHbix Hayk (MAKH) nposena 063op MKCBC, koTopas B HacTosllee BpeMs OCTyMNHa B
pexume oHnaiH (Fierz et al., 2009).

OpHako no Mepe TOro, Kak YNC/10 PerysapHbIX U HeNnpepbiBHbIX HEABTOMATU3NPOBAHHbIX
HabntoAeHNI cokpallaeTcs BO BCEM MUpPeE, He06X0AMMO B CPOYHOM NOpsAAKe pacllMpUTb HaLlun
BO3MOXHOCTU MO aBTOMaTU4€CKOMY M3MEPEHMIO CHEera Ha NOBEPXHOCTU 3eM/IN N NPOBepKe
3TUX U3MEPEHUI MO AaHHbIM HEaBTOMaTU3MPOBaHHbIX HabAoAeHNn. O4HUM 13 BaXHbIX LUAros
B 3TOM HanpasneHUK ABNAETCA NpoBoANMbIE BMO DkcnepuMeHT no B3auMHOMY CPaBHEHWIO
n3MmepeHuit Teepabix ocagkos (OBCTO). AHanorn4Ho BbilleckasaHHoOMy, TpeboBaHus
BapbUPYIOTCA B 3aBUCUMOCTU OT NpuMeHeHus. MNorpelHocTb £5 ¢M B BbICOTE CBEXeBblNaBLLero
CHera MoXeT He MoKa3aTbCsl KPUTMYECKOW NPY NPOrHO3MPOBaHUM NaBUH, O4HAKO Nocse
BbiMageHns 1 cM cHera Ha goporax MoryT noTpe6oBatbCsi CHeroybopo4Hble paboThbl.


https://globalcryospherewatch.org/bestpractices/methods.html
https://unesdoc.unesco.org/ark:/48223/pf0000186462?posInSet=1&queryId=7c665048-4e3f-464a-b282-66a33989ff00
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Ta6nuua 1.1. Cnncok o6s13aTeIbHbIX, PEKOMEHAYEMbIX U Xe/aTe/IbHbIX U3MePEeHUN
XapaKTePUCTUK CHEXXHOTO NOKpOBa
Kamezopus TepuoduqHocmes
usmepenus Xapakmepucmuka KaxXObIli | KaxOblli | Kaxdyto | Kaxdbili | KaxObili
4ac O0eHb Hedeso mecsauy 200
O6s3aTeNbHOE B HacTosLLee Bpema
OTCYTCTBYIOT
BbicoTa CHeXXHOro nokpoBsa A H (C) H H
(c MCcnonb30oBaHMEM CUCTEMBI <, n, (Mn, N, L)
CHErOMepHbIX peek K M/, OP/T)?
CHEromMepHbIX MapLUpPyTOB) OP/)
BoaHbIli SKBMBANEHT CHera A (©) H (C)2 H
(<1, 1)
CowcTBa cHera (N10THOCTb, H (C)2 H (J1LL)
yAenbHas naowasb
PekomeHayeMoe | nosepxHOCTM, hopma U
pa3mep 3epHa, XeCTKOCTb,
BOAOCOAEPXKAHNE,
COTIEHOCTb, XUMUYECKUN
cocTaB, npumecy,
mMexaHu4yeckme
XapakTepucTukmn)
Hanuuune cHera Ha H (C)
NMOBEPXHOCTU 3eMIn
BbicoTa cHeXXHOro nokpoBsa AW, | H(MM) H (C)2
MM)
CBoWcTBa CHera H
(MN,
OP/T)?
BbicoTa c/105 BbiNaBLIErO H (C)
cHera
BoaHblli SkBUBaNEHT H (C)
XenatenbHoe BbiNaBLUEro cHera
MpoTAXKEHHOCTb CHEXHOTO A H
nokpoBa M, (M7,
OP/) OP/)?
TemnepaTypa noBepXHOCTU A H
CHera (C, MJT) (Mmn,
OP/T)?
Temnepatypa cHera A(©)
Mo3semok A(C) H (C)
O603Ha4veHuns:
A: aBToOMaTuyeckoe OPJI1:  o3epHbIl M peyHON nepf,
H: HeaBTOMaTU4yeckoe MM:  MHoroneTtHsas mepsnoTa
N neaHuKun C: CHer
NUW:  neasHble WAUTbI M MOpPCKOM fief,
Mpumevanme:
a Kaxxable aoBe Hegenu
1.4.2 JNleaHVKM M NeasiHbIE LWLANKU

lno6anbHas ceTb HabNtOAEHNI 3@ NOBEPXHOCTbIO cywwn — negHukn (TCHIC-/T) asnsetca
OCHOBOW A/19 KOOPAVUHUPYEMOTO Ha MeXAyHapOAHOM YPOBHE MOHUTOPUHTIa 1€ AHNKOB U
NeffaHbIX Wanok B noaaepxky PaMo4vHon koHBeHUnn OpraHusaunm O6beanHeHHbIx Hauunii 06
nsMmeHeHum knanmata (PKMKOOH). Cucrema NTCHK/TCHIMC ynpaBnsetca coBmecTHo BcemnpHoi
cnyx60or MoHUTOpMHra negHukos (BCMJT) MexayHapoaHoW accoumnanmm kpuocdepHbix
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Hayk (MAKH), HaunoHanbHbIM ueHTpoM AaHHbix no cHery u abay (HUAC/T) CoeanHeHHbIX
LLtatoB AMepuku 1 [106a1bHON MHULMATUBOM NO MOHUTOPUHIY MaTEPUKOBOTO /1bAa U3
kocmoca (MNMCQ).

NMoMnmo noapo6HbIX (MHAEKCHBIX) U3MePEeHW in situ GanaHca Macchl, B NepeYHsX e JHUKOB
COAepPXUTCS OCHOBHas MHgopmauuns o pusnko-reorpadmryecknx CBONCTBax 1eAHNKOB,
BKJIOYas UX rpaHuLLbl 1 Tonorpaduio noBepxHocTu. Kpome Toro, npeanpuHUMaloTcs ycunms
no c60py CTaHAAPTU3NPOBAHHbIX AAaHHbIX U3MEPEHUN TONLLUHbBI NeAHUKOB.

B 2015 roay BCM/JI pa3pa6oTana cepuio [nobanbHbi 610/1/IeETEHD MO U3MEHEHUAM e JHUKOB
(TBNJT) c uenbio NpeaoCTaBAEHNA UHTETPUPOBAHHON OLEHKM MO6aNbHbIX 1 PETMOHAIbHbIX
N3MEeHEeHWI IeAHNKOB C NEPUOANYHOCTLIO B ABa roga. C OCHOBHbIMW AaHHbIMU MOXHO
03HaKOMMUTbCA Ha 0o ULMaNbHbIX Be6-CaTax BblLLIEYNOMSHYTbIX OpraHu3aLnii.

Ta6nuua 1.2. Cnucok o653aTeNIbHbIX, PEKOMEHAYEMbIX U Xe/laTe/IbHbIX U3MePeHUN
XapaKTepUCcTUK ieHUKOB U NeAsHbIX Llanok

Mepuodu4Hocme

Kamezopus

Xapakmepucmuka g 5 < -
usMepenus P P Kaxowill | KaxObili | kaxOyto | KaxObill | KaxObili

4ac OeHb Hedento mecauy 200

B HacTosLLee Bpema
OTCYTCTBYIOT

O6s3aTenbHoe

MNoBepxHOCTHan A H?
aKKymynaums
(B KOHKpPETHOW TOouKe)

MNoBepxHoCTHas abnsauma A H
(B KOHKPETHO TOUKe)

PekomeHayemoe | [oBepPXHOCTHbIN 6anaHC H
maccol (No BceMy SieHUKY)

MoBepXHOCTHBIN 6anaHc A H
Macchbl (B KOHKPETHOWN TO4Ke)

Mnowaab negHuka (No HP
BCEMY JIefHUKY)

MNoBepxHOCTHas abnauns y H
NMOBEPXHOCTMN
(no Bcemy negHuKy)

A6naumnsa y ocHoBaHuA A H
(B KOHKpPETHOW TOoYKe)

TonuwmHa negHunka HP
(B KOHKpPETHO TOYKeE)

O6beM negHunka HP
(no Bcemy negHuky)

)KenaTtenbHoe Crok c negHuka A

MNHTEeHCUMBHOCTb A/H
oTKanblBaHMA
(B KOHKpETHOW TOYKe)

CkopocTb fibAa A H
(B KOHKPETHO TOUKe)

Mpodunb Temnepatypbl A
nopa/cbupHa
(B KOHKPETHO TOUKe)

O603HayYeHus:
A: aBTOMaTu4yeckoe H: HeaBTOMaTMyeckoe

Mpumevanuns:
2 Ce30HHOe
> MHoronetHee
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1.4.3 JlepasiHble ILUTDbI

Ta6nuua 1.3. Cnucok o6sa3aTe/IbHbIX, peKOMEHAYEMbIX U KeNlaTes/IbHbIX U3MepPEHUN
XapaKTepUCTUK NeAHbIX LLUTOB

lMepuodu4Hocme
Kamezopus Xapakmepucmuka 5 Y 5 Y
u3MepeHus p P KaxO0bIl | KaxObIl | KaxoOyt | Kaxowll | KaxObili
4ac 0eHb Hedesnto mecsy 200
B HacTosWee Bpems
O6s3aTenbHOe t P
OTCYTCTBYIOT
MNoBepxHOCTHas A
aKKymynaumns
(B KOHKPETHOW TOu4Ke)
PekomeHnpyemoe MNoBepxHoCTHas abnsuma A
(B KOHKPETHOW TOu4Ke)
MoBepXHOCTHbIN 6anaHc A H
mMacchbl (B KOHKPETHOM TO4Ke)
TonwmHa negoBoro wmuTa Ha
(B KOHKPETHOW TOYKe)
CkopocCTb ibaa A
XenatenbHoe (B KOHKPETHOW TOYKe)
Mpodunb TemnepaTypsbl A
nbaa/purpHa (B KOHKPETHOMN
TOYKeE)
O603HayveHuUs:
A: aBTOMaTu4yeckoe H: HeaBTOMaTMyeckoe
Mpumevanme:
2 MHoroneTtHee
1.4.4 WenbdoBble NnegHUKN

Ta6nuua 1.4. Cnucok o6sa3aTe/IbHbIX, peKOMEHAYEMbIX U KeNaTe/IbHbIX U3MepPEeHUN
XapaKTepucTUuK WwenbgoBbIX IeHUKOB

Mepuodu4Hocms
Kamezopus Xapakmepucmuka 5 Y 5 Y
usMepeHus p P KaxO0bIl | KaxObili | KaxOyr | Kaxobll | Kaxobili
4ac 0eHb Hedesnto mecsy 200
O6s3aTenbHoe B HacToALee Bpemsa
OTCYTCTBYIOT
A6naumsa y OCHOBaHUS A/H
PekomeHpyemoe
CkopocTb /ibaa A H
O603HayveHuUs:
A: aBTOMaTu4yeckoe H: HeaBTOMaTMyeckoe
1.4.5 Anc6eprun

Alicbepru BcTpeyatoTcs B OCHOBHOM B CeBepHOM J1eJOBUTOM OKeaHe W npuaeratoLmx
mopsx Ao HelodayHaneHnaa n Jlabpagopa B l0XXHOM HanpaBieHWn, a Takxke B KOxHOM
okeaHe. MOHUTOPUHT aicbepros ABNSETCA BaXHENLIMM BONPOCOM 6e30NacHOCTU ANs

I'Iepe,Cl,BVI)KeHI/IVI, a TaK>e pa6OTbI I'Ipe,Cl,I'IpI/IFITVIVI B MNOJIAPHbIX MOPAX N CNYXUT NCTOYHUKOM
OaHHbIX AN KTMMATO/IOTM4Y€CKOro aHanan3a, HanpuMep And OueHKU NnoTepur MaccCbl 1e4AHbIX

LLMTOB 1€ AHUNKOB.
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MOHUTOPUHT alic6eproB B 3Ha4NTEIbHOM CTENEHU OCHOBAH Ha CHUMKaX, MOMY4YeHHbIX C
MOMOLLbIO ANCTAaHLLMOHHOTO 30HAMPOBaHMs. TeM He MeHee HabloAeHUs 3a alcbepramu
SIBASIOTCS YaCTbi0 HECKO/IbKMX MPOrpaMM HabloAeHNs Ha MecTax, BK/tovas HabntoaeHus
c cypnos (cm. Jacka and Giles, 2007; Romanov et al., 2011).

Ha6ntoaeHus 3a aricbepramm Ha mecTax kak B APKTUKe, Tak U B AHTapKTMKe BKJIlOYatoT
OCHOBHble HabloAeHNSA 3a NX PAcNoIoXeHNEM, pa3MepPOoM U MNJIOTHOCTbLIO CKOMIEHUS, a Takxke
3a ABWMXKeHneM, opMOli N ocagkamu.

Ta6nuua 1.5. Cnnucok ob6s3aTeNIbHbIX, pEKOMEHAYeMbIX U )XeslaTe/IbHbIX U3MepeHUui
XapakTepucTuk aicbepros

Mepuodu4Hocms
Kamezopus Xapakmepucmuka Y Y Y Y
u3MepeHus P p KaxObIli | KaxObIl | KaxOyto | KaxOwili | Kaxdbll
4yac 0eHb Heoeso mecauy 200

B HacTosAwWwee Bpems

O6s3aTenbHoe » P
OTCYTCTBYIOT
PacnonoxeHue alicbepra H
dopma n pasmep alicbepra H

PekomeHpyemoe P P P P

CkonneHue aincbepros H
(Ha eaMHULY naowaan)
[BuxeHue aiic6epra A/H
BbicoTa alicbepra A/H
(Haa NOBEPXHOCTbIO BO/bI)
LLinpuHa n anuHa aricbepra A/H

XXenatenbHoe P A P /
(no BaTepnnHuN)
Ocapka aiicbepra A?
TpexmepHas moaenb A2
noABOAHOM YacTn

O603HayveHuUs:

A: aBTOMaTu4yeckoe H: HeaBTOMaTMyeckoe

Mpumevanme:

2 Kaxable ABe Heaenun

1.4.6 Mopckoii nep

MOpCKOVI nen, NnoKpbITblie IbAOM O3€pa U PEKU, a TakKxXKe a17|c6eprl/| OKa3blBalOT B/IMAHNE Ha
KpYynHbl€ PpErnoHbl, MetLLne SKOHOMNYECKOE, SKOT0rn4eCckoe n coumnasibHOE 3Ha4Y€HUE.

NHdopmaLmio 0 COCTOSHUM MOPCKOTO bAa NPeAoCTaBAAIOT HaLMOHa bHbIe 1eJ0Bble CNYXObI,
OCYLLLeCTBASAOLLLNE HEMPEPbIBHLI MOHUTOPUHI MOPCKOTO N1bAia, 03€PHOMO 1 PEYHOrOo /bAa, a
Takxxe anicbepros. K yncay apyrmx opraHoB, y4acTBYIOLLUX B TAKOM MOHUTOPUHIE, OTHOCATCSA
MexayHapo/Has nefoBas pa3Be/Kka, a Takxke Hay4yHoe coobLecTso, paboTatoLlee B MacluTabax
nosyLwapuin, oko10MNoAAPHbIX 061acTet U permoHoB. [1/19 onepaTuBHbIX Lies el MHOrne
CBOWCTBa /ibAa oTo6paxaloTcs Ha Ne0BbIX KapTax B BUAe AByxmepHbix (2D) napameTtpos
(nonuroHos). OgHaKko o4eBNAHO, YTO CNYTHUKOBOE AUCTAHLMOHHOE 30HANPOBaHNE ABASETCS
OCHOBHbIM NCTOYHMKOM AaHHbIX 415 MOHUTOPWHIa MOPCKOrO /ibAla, XOTS HE BCE K/I04YEeBbIe
napameTpbl MOXHO HabtoAaTh C 4OCTaTOYHOM TOYHOCTbIO C MOMOLLLbIO KOCMUYECKMX
n3MeputesbHbix NpMbopos. MismMepeHus in situ, c 6epera, cyaoBble 1 60PTOBbIE U3MEPEHUS
ABNAOTCA BaXHbIM JONOJHUTENIbHBIM, @ MHOTAA W OCHOBHBIM MCTOYHUKOM MHOpPMaLLUU.
Takne nHMUMaTMBbl, 0CO6EHHO B 061aCTU CyA0BbIX U 6OPTOBLIX U3MEPEHWIA, B 3HAYNTE/IbHOM
CTeneHu OCyLLLeCTBAAIOTCA B NOAAEPXKY Hay4YHbIX ncciaegosannin. CtangapTHble npoueaypbl
HabntoaeHnn (Takne kak NMpoTtokon HabAOAEHNSA 3a NOBEAEHNEM MOPCKOrO /ibAla U K1MMaToM
B AHTapkTuke (ACIMEKT) n MHcTpymeHT cTaHgapTm3aumnm HabnoaeHunin 3a MOPCKUM JIbA0M


http://aspect.antarctica.gov.au/
http://aspect.antarctica.gov.au/
http://icewatch.gina.alaska.edu/pages/data_guide

c apktnyecknx cynos (ACCNCT)) kpaiHe BaxkHbl 415 yCNELHOro NoAy4YeHUs AaHHbIX.
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B nocnepHee Bpems npeanpuHMMalOTCA yCUANA No yHUMKaLuum NnpoTokoa0B HaboaeHNi
B AHTapKTuNKe 1 APKTUKeE.

Ta6nuua 1.6. Cnucok o6a3aTeNbHbIX, peKOMEHAYeMbIX U KelaTe/IbHbIX U3MepPEHU
XapaKTepUcTMK MOPCKOro SibAa

Kamezopus
usmepeHus

Xapakmepucmuka

Mepuodu4Hocms

Kaxxowbili
4ac

Kax0bIli

O0eHb

Kaxoyto
Hedesnto

Kaxxowbili

mecay,

Kaxowlli
200

O6s3aTenbHoe

B HacToAwwee Bpemsa
OTCYTCTBYIOT

PekomeHpyemoe

TonwmHa MOpCKoro nbAaa

Ha

HapaBoaHas yacTb MOPCKOTO
nbaa

Ha

Craaus TasiHUSI MOPCKOTO
NnbAa

Knacc mopckoro nbaa
(apevidytowmnii unm
npunam)

PekomeHnpyemoe
- Aans
apevidytoliero
nbja

Bua mopckoro nbaa
(pOBHbIli/HaCNOEHHbIN/
TOPOChI U AeCKPUNTOpP
neAsiHOro nonsy)

dopma nbaa
(pa3mep neasHoro nons)

XXenatenbHoe

Pa3Boabe B MOPCKOM Nibay
(pacLuenuHbl, NO/bIHbY,
pasnombl)

CKOpOCTb MOpPCKOTo nbAaa

Nedopmaums mopckoro
nbAa (avBepreHums/
KOHBepreHLms)

MpoTsXkeHHOCTb MOPCKOTO
NefsiHOro rpe6Hs
(KOHLEeHTpaLMs 1 BbICOTa
neAsiHbIx rpebHeit)

OcajZika MOPCKOTO NibJia

Ha

Mpodunb coneHoctn
MOPCKOTO NbAa
(BepTuKanbHbIN)

Ha

Crpaturpadus Mopckoro
NbAa

Ha

TemnepaTypa noBepxHOCTH
(Ha rpaHuLEe NOBEPXHOCTH
1 BO3AyXxa)

Mpodunb TemnepaTypsl
MOPCKOro nbaa
(BepTuKanbHbIN)

Ha

CnyTHukoBoe
(He in situ)

KoHLeHTpaLms Mopckoro
NnbAa

A/H

O603HayveHuUs:

A: aBTOMaTMyeckoe H:

Mpumevanme:

a Kaxxable aoBe Hegenu

HeaBTOMaTn4yeckoe
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1.4.7 O3epHbIlt nea

Ta6nuua 1.7. Cnucok o6a3aTe/ibHbIX, peKOMEHAyeMbIX U kenaTe/ibHbIX U3MepeHnit
XapaKTepUCcTUK 03epHOTOo JibAa

IepuoduyHocme

Kamezopus

Xapakmepucmuka v 5 “ -
usMepeHusi P P KaxObili | Kaxobili | kaxOyro | KaxOwili | KaxObili

4yac O0eHb Hedeso mecsay 200

B HacToAwwee Bpemsa
OTCYTCTBYIOT

O6s3aTenbHoe

TonwmuHa nbaa A Ha

KoHueHTpauusa nbaa A/H

Knacc mopckoro nbaa H
(apevidytowmnii unm
npunaw)

Bua mopckoro nbaa H
(pOBHbIli/HAaCNOEHHbIN/
TOPOCH! M AeCKPUNTOP
nesiHOro nosns)

PekomeHpyemoe
dopma nbaa (pasmep H

neAsiHOro nonsy)

Craavs pa3BuTus ibaa H

JlepoBble ABNEeHUSA A/H H
(naTbl Havyana nefocTasa,
opmupoBaHus/oTkona
npwvnas, Ha4ana TasHus,
BCKPbITUSA)

Cragus TasgHus nbaa H

Mnowaab pacnpocTtpaHeHns H
nnaByu4ux NbAOB/NbAa,
CEBLLUEro Ha MeJib

TemnepaTtypa NnoBepPxXHOCTU A
nbja

Pa3soabe BoO nbay A
(pacLLennHbl, NONbIHLY,
passiombl)

CkopocTb ibaa A H

Hedopmauna mopckoro A H
nbpa (amsepreHums/
KOHBEpreHuuns)

)KenaTtenbHoe

BbicoTa neasHoro rpe6Hs A H

MpoTaxeHOCTb MOPCKOTO A H
neAsiHOro rpebHs
(KOHLLeHTpaLma negsaHblX
rpebHeit)

CrpaTturpadusa nbaa H?

Mpodunnb Temnepatypsl A H?
nbja (BepTuKasibHbIi)

O603HayYeHuUs:
A: aBTOMaTu4yeckoe H: HeaBTOMaTMyeckoe

Mpumevanme:
a Kaxxable gBe Hegenu
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1.4.8 PeuHoit nep

Ta6nuua 1.8. Cnucok o653aTeNibHbIX, PEKOMEHAYEMbIX U XenaTe/IbHbIX U3MepPeHUi
XapaKTepUCTUK Pe4HOoro Jibjaa

[lepuodu4Hocme

Kamezopus

Xapakmepucmuka v g - -
usMepeHusi P P Kaxobili | kaxObIli | KaxOyro | KaxObili | Kaxobili

4yac O0eHb Heoeso mecsauy 200

B HacToswwee Bpemsa
OTCYTCTBYIOT

O6s3aTenbHoe

TonwmuHa nbaa A Ha

KoHueHTpauusa nbaa A/H

Knacc mopckoro nibaa H
(apeticytowmii nunm npunai)

Bupa mopckoro nbaa H
(poBHbI/HacIOeHHbIN/
TOPOCHI U AeCKPUNTOP
neAsiHOro nonsy)

dopma nbaa (pasmep H
neasiHOro nonsy)

Craauns pa3Butua nbja H

NlepoBble aBneHns A/H H
(maTbl Havana nepocTaBa,
¢ opmMurpoBaHus/oTkona
npwvnas, Ha4yana TasHuUs,
BCKPbITUSA)

PekomeHpyemoe

Craaus TasHus baa H

PeuHble negaHbie 3aTopPbI H
n aambbl

CreneHb 3aTonneHuns, H
BbI3BAHHOIO 3aTOPamMun n
3axopamu

Haneab H

MakcunManbHbli ypoBeHb H

Mnowapab pacnpocTpaHeHus H
nnaBy4ux NbAoB/NbAa,
CeBLUero Ha Mesib

TemnepaTypa noBepxHOCTH A
nbja

Passoabe BO nbay A
(paclenuHtbl, NONbIHLY,
pasnombl)

Jedopmauns Mopckoro A H

XenaTenbHoe nbAa (AveepreHuns/
KOHBepPreHLuus)

BbicoTa neasiHoro rpe6Hs A H

[MpoTaKeHHOCTb MOPCKOro A H
neasHoOro rpe6bHs
(kOHUEeHTpauns neaaHbIx
rpe6Heit)

Crpaturpadums nbaa H?

Mpodunb TemnepaTypbl A H?
nbaa (BepTUKaabHbIN)

O603HayYeHus:
A: aBTOMaTu4yeckoe H: HeaBTOMaTMyeckoe

Mpumevanne: 2 Kaxable ABe Hegenn
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1.4.9 MuoronerHsas meps3nora

M3MeHeHns TemnepaTypbl MHOTO/IETHE MEP3/10Thl HacTO OTPaXatoT M3SMEHEHUSA MPU3EMHOIO
K/IMMaTa C Te4eHMeM BPEMEHW M NO3TOMY CJlyXaT No/Ie3HbIM Noka3aTe/ieM U3MeHeHUs Kinmara.
lno6anbHas ceTb HabNIOAEHNI 38 NOBEPXHOCTbIO CYLLU — MHOroneTHsasa mep3snota (TCHMNC-MM)
co3gana MexayHapogHyto accoumaumto no seqvHon mepsnote (UIMA) ana opraHmsaumm n
ynpasfieHns rio6asibHOM ceTbio 06cepBaTOPMiN MO HAabAIOAEHMIO 3@ MHOFO/IETHEN MEP3/10TOM B
Lensx o6Hapy>XeHMa NPU3HaKOB U3MEHEHUS KiMmaTta, €ro0 MOHUTOPUHIa U MPOrHO3MPOBaHUS.
CywiecTBytoLme JIoKa/ibHble CETU HaLle/leHbl Ha MOHUTOPUHT K/I0YEeBbIX NapamMeTpoB
TemnepatypHoro coctosiHus (TSP, Temnepatypa rpyHTa) 1 rnybuHbl akTUBHOTO C/104.
lno6anbHas ceTb HabNIOAEHNI 38 NOBEPXHOCTbIO CYLLU — MHOroneTHsasa mep3snota (TCHMNC-MM)
obecneymBaet JOCTYN K 3TUM AaHHbIM. Kpome Toro, Heo6xoanM rno6anbHblil MOHUTOPUHT
pacnpocTpaHeHuns Be4Ho Mep3aoTbl (cM. MnaH ocywectenenns TCHK (BMO, 2016 roa)).

Ta6nuua 1.9. Cnucok ob653aTeNibHbIX, PEKOMEHAYEMbIX U )Ke/laTe/IbHbIX U3MepPeHui
XapaKTepUcTUK MHOToJ1IeTHE Mep3/10Thl

Iepuodud4Hocme
Kamezopus Xapakmepucmuka 7 j 7 i
u3MepeHus P p KaxObIli | kaxObIli | KaxOyto | KaxOwili | KaxOblli
qac O0eHb Heoeso mecsy 200
O6s3atenbHoe | B HacTosee Bpems
OTCYTCTBYIOT
Temnepatypa rpyHTa A
PekomeHayemoe
TonuwimHa akTUBHOIO €04 A H
CKOpOCTb CMON3aHUA TOPHbIX Ha
nefHNKOB
CTOK ropHbIX N€IHNKOB H
BeceHHMe TemnepaTypbl FOPHbIX H
negHNKOB
Ce30HHOe nyyeHne/npoceaaHve H
XKenatenbHoe rpyHTa
N3MeHeHue BbICOTHI HP
NMOBEPXHOCTU
O6beM rosoneanubl H
OTtcTynneHune 6eperosom AMHUK H
BnaxxHoCTb No4BbI A H
O603HaveHus:
A: aBTOMaTuyeckoe H: HeaBTOMaTMyeckoe
Mpumevanuns:
2 Pa3 B nonroga
b MHoroneTtHee
1.4.10 Ce30HHO-Mep3abIf TPYHT

Ta6nuua 1.10. Cnncok o653aTeNIbHbIX, peKOMEeHAYEMBIX U XeaTe/IbHbIX U3MepeHUN
XapaKTepUCTUK CE30HHO-MepP3/10ro rpyHTa

epuoduyHocme
Kamezopus Xapakmepucmuka Y Y Y Y
usMepeHus P P KaxObIli | KaxObIl | KaxOyto | KaxOwlli | Kaxdblli
4yac O0eHb Heoeso mecsy 200
O6s3aTenbHoe B HacToALee Bpems
OTCYTCTBYIOT

PekomeHpyemoe | Temnepatypa rpyHTa A
O603Ha4YeHus:

A: aBTOMaTuyeckoe H: HeaBTOMaTmyeckoe
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1.411 MpusemHas meteoponorusa (na ctaHuusax KpuoHer)

Ta6nuua 1.11. Cnucok o6s3aTeNIbHbIX, pEKOMEHAYEMBIX U XeNaTe/IbHbIX U3MepPeHUN
NpU3eMHbIX METEOPOJIOrNYECKMX NepeMeHHbIX

[lepuodu4Hocme
Kamezopus Xapakmepucmuka Y Y 5 Y
u3MepeHus p p KaxObIl | KaxObIl | KaxOyto | KaxOwlli | KaxObili
4yac O0eHb Hedesno mecsy 200
Temnepatypa Bo3ayxa A
BnaxHocTb BO3ayxa A
O6s3aTenbHoe
CkopocTb BeTpa A
HanpasneHwue BeTpa A
ATmocdepHoe gaBnieHne A
Mpuxopawas A
PekomeHayemoe KOPOTKOBOJIHOBasA pagunaums
OrtpaxaeHHas A
KOPOTKOBOJ/IHOBasA pagunaums
Mpuxopsawas A
ANVHHOBOJIHOBAA paaunaums
)KenaTtenbHoe Yxopsuwasn AIMHHOBO/THOBAS A
paavaums
Ocaaku A
O603HayveHuUs:
A: aBTOMaTu4yeckoe H: HeaBTOMaTMyeckoe
1.5 HEONPEAENEHHOCTb UBMEPEHUM

BHeapeHue nepefoBbIX METOAOB, PYKOBOAALLMX NPUHLMMOB U CTaHAAPTOB KPUOCPEPHbIX
NU3MepeHui npegnonaraeT BefeHne yyeTa HeonpeaeIeHHOCTN AaHHblx, obecneveHune
OAHOPOAHOCTH, B3aUMOAENCTBUSA U COBMECTUMOCTU AaHHbIX HaboAeHM CO BCex 06pasyoLmnx
ICK cuctem HabnoAEHNI U MOHUTOPWHIA U NPOU3BOAHOWM KprocthepHO NpoayKL K.

Kpome Toro, 6yayT perynsipHo npoBoAMTLCA KaMNaHUM MO B3aMMHOMY CONOCTaBAEHUIO
nNpu60opPOB AN5 oNpeAeneHNs U CPaBHEHWS IKCMNITyaTallMOHHbIX XapakTepuCcTuK
NPU60OPOB B NO/EBbIX YC/0BUAX, @ TakxkKe A1 YCTAHOBAEHUSA CBA3M MeX Ay NoKa3aHUAMU
pa3nnyHblx NpnbopoB..



CCbIJIKU N AONOJ/IHUTE/IbHBIE MATEPUAIJIbI

BcemupHas meTeoponoruyeckas opraHusaums, 2008: Pykosodcmeo no zudponozudeckoli npakmuke (BMO-
N2 168), Tom |. XKeHeBa.

Fierz, C., R. L. Armstrong, Y. Durand, P. Etchevers, E. Greene, D. M. McClung, K. Nishimura, P. K. Satyawali
and S. A. Sokratov, 2009: The International Classification for Seasonal Snow on the Ground. Paris,
UNESCO-IHP, https://cryosphericsciences.org/publications/snow-classification/, accessed
23 January 2018).

Global Cryosphere Watch, 2018: Global Cryosphere Watch, Cryosphere Glossary, http://
globalcryospherewatch.org/reference/glossary.php, accessed 19 January 2018.

Jacka, T.H. and A.B. Giles, 2007: Antarctic iceberg distribution and dissolution from ship-based
observations. Journal of Glaciology, 53(182):341-356.

National Snow and Ice Data Center, 2018: Cryosphere Glossary. Boulder, CO, USA, https://nsidc.org/
cryosphere/glossary, accessed 23 January 2018.

Romanov, Y., N.A. Romanova and P. Romanov, 2011: Shape and size of Antarctic icebergs derived from ship
observation data. Antarctic Science, 24(1):77-87.

World Meteorological Organization, 1992: Snow cover measurements and areal assessment of
precipitation and soil moisture (B. Sevruk, ed.). Operational Hydrology Report No. 35
(WMO-No. 749). Geneva.

———, 2016: The Global Observing System for Climate: Implementation Needs (GCOS-200, GOOS-214). Geneva.


https://cryosphericsciences.org/publications/snow-classification/
http://globalcryospherewatch.org/reference/glossary.php
http://globalcryospherewatch.org/reference/glossary.php
https://nsidc.org/cryosphere/glossary
https://nsidc.org/cryosphere/glossary

	Руководство по приборам и методам наблюдений  (ВМО-№ 8), Том II – Измерение криосферных переменных 
	Глава 1. Общие положения
	1.1	Наблюдение за криосферой
	1.2	системы наблюдения за криосферой
	1.3	Общие требования к размещению и установке приборов, предъявляемые k станциям измерения криосферных переменных
	1.4	Стандарты измерений и передовая практика
	1.4.1	Снег
	1.4.2	Ледники и ледяные шапки
	1.4.3	Ледяные щиты
	1.4.4	Шельфовые ледники 
	1.4.5	Айсберги
	1.4.6	Морской лед
	1.4.7	Озерный лед
	1.4.8	Речной лед
	1.4.9	Многолетняя мерзлота
	1.4.10	Сезонно-мерзлый грунт
	1.4.11	Приземная метеорология (на станциях КриоНет)

	1.5	Неопределенность измерений
	Ссылки и дополнительные материалы



