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Pucynox 1 — OO030pHasi jemoBas Kapra akBaTopuil Hai. mnapka «Pycckas ApPKTHKa» M 3alOBEIHBIX

tepputopuit Taiimbipa 3a 28.07.2015 r. na ocHoBe nenoBoro anaimmza AAHWU (28.07.2015) u

HOBTOpPsieMOCTh KpoMkH 3a 26-31.07 3a mepuon 1979-2012 rr. mo HabmoaeHusm SSMR-SSM/I-SSMIS
(amroputv NASATEAM).
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Pucynok 2 — IlomoxeHne KpOMKH JbJa (pailoHOB O€3NeZOKONBHOTO IUIABAaHBS) M CIIOYEHHBIX IIBIOB
akBaTopuii Hall. mapka «Pycckas ApkTuka» w 3anoBeAHbIx Tepputopuii Talimbipa 3a 28.07.2015 r. Ha
ocHoBe JiefoBoro aHanu3a Haunonansnoro Jlemosoro Lientpa CILIA u moBTopsieMocTh KpoMKkH 3a 26-31.07
3a epuo 1979-2012 rr. o nabmoaeuusim SSMR-SSM/I-SSMIS (ainroputm NASATEAM)
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Pucynok 3 — O030pHas jie10Bas KapTa akBaTopuii Hall. nmapka «Pycckas ApKTHKa» U 3arloBeAHbIX TeppuTopuii Tarimbipa 3a 28.07.2015 r. u anajgoruussie nepuoas 2007-
2014 rr. Ha ocHOBe nepoBoro ananu3a AAHUU u HanmonansHoro nenoBoro nentpa CILIA.
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Pucynok 4 — ExxeTHEBHBIC OIIEHKH CE30HHOTO XO0/1a JICIOBUTOCTH JIJIsk akBaTOpHii (puc.7) Hall. mapka «Pycckas ApKTHKa» U 3all0BEIHBIX TeppUTOpHii TaliMbIpa 3a mepHo.
26.10.1978 — 26.07.2015 110 roam Ha OCHOBE pacueToB 1Mo gaHHbIM SSMR-SSM/I-SSMIS-AMSR2, anroputm NASATEAM/BOOTSTRAP.



27.06 - 26.07

Pucynok 5 — MenuaHHble pactpe/ielIeHus CIUIOYEHHOCTH Jibjia 3a TeKymme 7 u 30-nHeBHbIe ipoMekyTkr 2015 .
(ceBa) M e€ pa3sHOCTH OTHOCHUTENHFHO MEIMAHHOTO DPAacIpelelieHus 3a Te ke Mecsma 3a nepuoasl 1979-2015

(uentp) u 2005-2015 rr. (cmpaBa) Ha OCHOBE pacueToB MO gaHHBIM SSMR-SSM/I-SSMIS-AMSR2, airoputm
NASATEAM/BOOTSTRAP.



Tabmuma 1 — /luHamuka W3MEHEHHs 3HAYCHUN JICMOBUTOCTH 1O CPAaBHEHHWIO C MPEIbIIyIIed Hemened s
akBaropuii (puc.7) Hail. mapka «Pycckas ApkTrhka» U 3anoBeIHbIX TeppuTopuit TakiMmbipa 3a 20 — 26 urons 2015

I. 110 JaHHBIM Haomoaeunit SSMR-SSM/I-SSMIS-AMSR2

20-26.07
PervnoH C3 bapeHLeBa mops 3 bapeHueBa mop4 MpnbpexHble panoH | CB bapeHuesa mops
() (1)) 30U (11 (IV)
PasHocTb -3.3 -0.7 -3.6 -12.1
ThbIC.KB.KM/ -0.5 -0.1 -0.5 -1.7
CYT.
20-26.07
PernoH B bapeHueBa mopss | KOB bapeHueBa mops [Ne4vopckoe mope Meic YKenanus (VIII)
V) 1) (vin)
PasHocTb -1.3 -0.4 -4.0 -2.6
TbIC.KB.KM/ -0.2 -0.1 -0.6 -0.4
CYT.
20-26.07
PervnoH C Kapckoro mops (IX) Benoe mope (X) C3 mops JlanteBbix JlanTeBbix-
(XI) Tanmbipckuin (XI1)
PasHocTb -93.6 0.0 -0.6 -35.8
TbIC.KB.KM/ -13.4 0.0 -0.1 -5.1

CYT.




Tabnuiia 2 - MeuianHble 3HAUEHHS JICTOBUTOCTH JJIs akBaTopuit (prc.7) Hail. mapka «Pycckas ApKTHKa» M 3amoBeAHBIX TeppuTopuii TaliMbipa 3a 7-THEBHBIH (HeaeNs) U
30-nHeBHBIH MPOMeXyTKH BpeMenn U e€ anomanuu ot 2010-2014 rr. u unTepBanoB 2005-2015 rr. u 1978-2015 rr. no aanueiM Habmroneruii SSMR-SSM/I-SSMIS-

AMSR2, anroputm NASATEAM/BOOTSTRAP

20-26.07
S ThiC AHOMarnum, ThiC KM~/% 1978-2015rr
PervioH 2 2005- 1978- MuHumym | Makcumym
KM 20107 | 20111 | 20127 | 20131 | 20141 | 200> | 205 il ora" | Cpeanee | Meauana
C3 Bapenuesa c00 459| 321| 488 | 468 04| 230]| -21.8 06 2118 0 626
mopsi (1) : 10713 | 177.6 | 34857 | 13953 07| 843| -30.3 | 21.07.2013 | 20.07.1982 : :
3 Bapenuesa 03 03 03 03 03 03 03 2.3 0.0 446 26 00
mops (I1) : - n - - - 1000.0 | -87.0 | 20.07.1983 | 20.07.1982 : :
MpUBpexXHbIe sae 305 02| 137 333| 220 17| 256 0.0 853 co1 56.0
pavioH 30U (11l) : 1018.1 06| 693 116400 | -406 53| -43.3 | 22.07.2010 | 22.07.1987 : :
CB bapeHuesa Lo 07| 112 0.2 16 3.3 57| 533 0.0 136.0 "y 430
mops (IV) : 708| 876| -105 | 674 782 -97.1 20.07.2013 | 23.07.1982 : :
B bapeHuesa Lo 04 0.1 0.4 08 06 03 5.1 0.0 768 o 26
mopsi (V) : 313 6.0 | -193| 113.7| 580 195]| -76.7 | 20.07.1992 | 20.07.1980 : :
IOB bapeHuesa 02 0.0 0.3 0.3 0.7 0.3 0.2 0.2 0.0 44 04 00
mopsi (V1) : 00| -600| -66.7| -80.0| -60.0| -50.7| -516 | 20.07.1980 | 24.07.1981 : :
Meyopckoe mope 4.0 -2.7 -2.1 -1.6 -2.8 0.4 -1.0 -3.7 0.0 28.1 77 6.8
) : 203 | 345 -285| 414| 107]| -195| -48.2 | 20.07.2009 | 22.07.1986 : :
Msbic XenaHusa 24 -11.9 1.0 0.7 1.7 -9.3 4.4 -27.4 0.0 52.2 29.8 34.2
(VIll) : 833 | 750 | 448 | 2360| -795| 646 | -92.0] 20.07.2012 | 20.07.1980 : :
C Kapckoro Mops 65| 387| 602| -733| -1988]| 69.7| -221.7| 465 5035
(IX) 142.7 43| 213| 730 339| -582| -328| -60.8] 26.07.2012 | 20.07.1981 | %4 424.4
00| 184 | 215| 224 -176 7.3 2.2 0.0 523
benoe mope (X) 0.0 | -100.0 | -100.0 | -100.0 | -100.0 | -100.0 | -100.0 | 20.07.1979 | 20.07.2012 | %2 0.0
C3 mops 00| 250 173 10| 607 174 70| 833 163.0
Nantessix (XI) | 1624 00| 182 119 06| 597 120 45 | 23.07.2009 | 20.07.1979 | 1°°4 162.3
TlanTeBbix- 181 | 1190 | 107.0| 944| 1006| 436 -13.2 06 2135
Taimbipciuit (XI1) | 2242 127 | 21929 | 6492 | 3143 | 421.4| 53.9 0.6 | 26.07.2011 | 21.07.1979 | 377 154.3




27.06-26.07

S, TbIC.

AHOMarnum, ThiC KM*/%

1978-2015rr

PervoH w2 | 2010r | 2011r | 2012r | 2013+ | 2014+ 2281055& 2131758& M"';a”T“;y"" Ma;gﬁ“a"y"" Cpenvee | Meavana
C3 BapeHuesa 56.7 47.9 15.8 61.0 64.5 8.3 236 | -40.8 0.0 2195 1076 100.7
mops! (1) : 253.5 311 | 1071.3 | 2896.7 143 546 | -38.0| 02.07.2013 | 09.07.1982 : :
3 BapeHuesa a5 3.2 3.0 2.0 35 35 2.7 738 0.0 128.4 113 0.0
mops! (I1) : 938.6 | 665.7| 1266 - -] 341.8| -69.0 | 27.06.2001 | 27.06.1979 ' '
MpnBpexHbie 421 216 57 11.3 254 | 194 42| 248 0.0 87.3 56.8 135
parioH 30U (ll) : 106.0 | -12.0 36.7| 151.9| -316 91| -37.0| 18.07.2010 | 27.06.1993 ' :
CB BapenLesa 162 11.0 56 12.9 16.0 0.5 55| 570 0.0 1458 3.0 204
mops (V) : 405| 258 | 388.8 | 120225 30| -255]| -77.9| 29.06.2013 | 27.06.1979 : :
B BapeHueBa 20 1.3 -0.2 0.7 1.0 0.0 0.6 -12.6 0.0 144.7 14.6 26
mopst (V) : 191.4 8.0 53.0 | 100.3 0.0 465 | -86.1 | 27.06.2000 | 27.06.1981 : :
IOB BapeHLesa 06 0.6 0.2 0.0 0.2 0.2 0.3 0.0 0.0 239 06 0.0
mopst (V1) ' 961.1 37.4 11 516 56.6 84.9 2.7 | 27.06.1988 | 27.06.1982 : :
Mevopckoe mope 81 4.9 2.2 2.6 14 -0.1 2.6 -5.4 0.0 112.0 135 75
) : 153.8 36.0 46.5 21.4 1.0 458 | -39.7 | 28.06.2009 | 27.06.1998 : :
Mbic XKenanus 13.4 -10.4 12.0 11.8 2.5 -18.8 -7.1 -24.6 0.0 52.2 38.0 438
(VIlT) : 436 | 8500 | 7237 231 | -584| -347| -64.6| 01.07.2012 | 27.06.1979 : :
C Kapckoro mopst 30.0 18.0 992 | -51.1| -157.2| 56.7| -157.7 465 503.5
(1X) 255.8 10.5 7.6 63.4| -16.7| 381 -181| -38.1] 26.07.2012 | 27.06.1981 | 134 463.9
05| -154| -17.7| -183| -144 59 23 0.0 523
benoe mope (X) 2.5 243| 858| -87.4| -87.8| -850| -69.9]| -47.2| 01.07.1979 | 20.07.2012 48 0.0
C3 mops 0.6 15.7 10.3 8.5 36.1 11.0 4.1 83.3 163.0
Jlantesbix (XI) 162.3 -0.4 10.7 6.8 5.6 28.6 7.3 2.6 | 23.07.2009 | 27.06.1980 158.2 163.0
TNanTesbix- 144 | 1266 62.1| 118.7| 1154 51.0 6.3 0.6 216.7
Taimbipciuit (XI1) | 207+ 94| 3124 50.1| 2454 | 2232 43.9 3.0 | 26.07.2011 | 27.06.1082 | 1608 178.5
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XapakTepHCTHKA HCXOTHOTO MAaTePHAJIa U METOIHKA PACieTOB

Jns WUTIOCTpaly JICAOBBIX YCJIOBUH APKTHYECKOTO PErvOHA IPEICTaBICHbI COBMEIICHHBIC
peruonansusie kaptel AAHUN (bapenueso, Kapckoe, JlanteBrix) u, npu Heodxoanmoctu, ' ML Poccun
(benoe mope) m HammonamsHoro jnemoBoro meHtpa CILA — HIII (mupkymmonspHas jefoBas KapTa).
CoBMerieHre KapT BBINONHEHO IyTeM mepekpoiTus cioeB (AAHUU, Bepxumii cmoif) — (I'ML, cpexnnit
cnoit) — (HJIL, wwkHME cimoit). s MOCTpOSHHS COBMEIICHHBIX KapT UCIOJIB30BAJICSA apXUB JAHHBIX B
thopmare CUI'PU/I3 MupoBoro neHTpa AaHHBIX 1Mo MopckoMy nsay (ML MJI). B nmpexenax otaensHOTO
Mecsiia BbIOOpKa KapT M3 apxXuBa NPOBOAMJIACH II0 KPUTEPHSIM OJIM30CTH HMHTEPBajia BPEMEHH MEXKIY
kapramu AAHWU u HJIL B 1 cytku (aeHp Hepenu Boimycka kapT AAHUU u 'ML — xaxxaplii BTOpHUK,
HJILL — 1 pa3 B 2 Hexenu 1o MOHEISTbHUKAM ISl HUPKYMIOJISPHBIX KapT).

Jins WUIoCTpaluy JIEJOBBIX YCJIOBHMM APKTHUKM 3a IIOCIEAHUE CYTKH HCIIONB3YIOTCA AAaHHBIC
JIEIOBOTO aHANM3a O pacIpeieNICHUH CIUIOYSHHBIX JIbIOB U monoxkenun kpomku HIIL CIITA.

JInst 1BETOBOM OKpacku KapT ucmoib3oBaH ctanaapt BMO (WMO/Td. 1215) anst 3umHero (1o
BO3pacTy) ® JeTHero (mo oOmel cruiodeHHOCTH) meproaoB. ClieyeT TakKe OTMETHTh, YTO B 30HAX
cteikoBkH Kapt AAHUU, MLl u HJIL| nabmomaercs ompeneieHHas HECOTJIAaCOBAHHOCTh TPaHUI] U
XapaKTePUCTHUK JICZOBBIX 30H BCIEACTBHUE Psilia pa3induil B IEAOBBIX HH(popMannoHHbIX cucteMax AAHUH,
I'MIL] u HJIII. Oxnako, maHHAasi HECOTIACOBAHHOCTh HECYIIECCTBEHHA IS LIETICH MHTEpHpETalud JISTOBBIX
YCIIOBUH B paMKax HaCTOSIIEro 0030pa.
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Pucynok 7 — IIpunsaToe ans pacuera JIeAOBUTOCTEN pailoHMpoBaHue (aKBaTOPHHU) HAIMOHAIBHOTO MapKa
«Pycckad ApkTHKa» U M 3alI0BEAHBIX TeppUTOpHi TaiiMbIpa

Jis  mosydeHHsl OICHOK JICMOBHUTOCTH W KJIMMATHYECKOIO TIOJIOXKEHHMS KPOMOK 3aJaHHOMN
MTOBTOPSIEMOCTH HAa OCHOBE JAaHHBIX CITyTHUKOBBIX CHCTEM ITACCHBHOTO MUKPOBOIHOBOT'O 30HIWPOBaHUS
SSMR-SSM/I-SSMIS 8 ML/ MJI AAHUU npunsTa ciienyrolias TeXHOJIOTHsI PACUETOB:

— ucrouHuK maHHbIX — apxuBHble (Cavalieri et al., 2008, Meier et al., 2006) u KBa3uoNEepaTHUBHBIC
(Maslanik and Stroeve, 1999) c zagepxkoit 1-2 mHS eXeaHEBHBIE MATPHUIBI (IO PaCIpeeIeHIs)
ornleHoK ob6mieit crutoueHHocTH CeBepHoii [lomspHoit Ob6mactu (ceBepHee 45° C.II.) MO ANTOPUTMY
NASATEAM 3a nepuog ¢ 26.10.1978 r. mo HacTosSIIMA MOMEHT BPEMEHH, KOIHUPYEMBIE C cepBepa
HIOACT,

— obmactp pacueta — CeBepras [lonspras 00nacTh U €€ PETHOHBI C UCTIOJIH30BAHHEM MACOK OKeaH/CyIa
HIJICJI (http://nsidc.org/data/polar_stereo/tools_masks.html) u pernonansusix macok AAHUU;

—  BBIYHMCIHUTENbHBIE OCOOCHHOCTH pacdeTra — aBTOPCKOe mporpamMMHoe obOecrieuenne AAHUU ¢
COXpPaHEHHWEM TOYHOCTH pAcCUYeTOB MW OICHKE CTAaTHCTUYECKHX I1apaMeTpoB TI0 TUCTOrpaMMme
pacripeneneHus ¥ CBOOOHO-pacpocTpanseMoe nporpammuoe obecrieuenre GDAL anst Bekropuzaruu
MoJIel KIIMMaTHYEeCKHUX TapaMeTpOB.

Ucxonnas nadopmanmsa B popmate BMO CUI'PU3 noctynna Ha cepsepe ML MJI no aapecam
http://wdc.aari.ru/datasets/d0004 (xapter AAHWMN), http://wdc.aari.ru/datasets/d0033  (xapter T'MIT),
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http://nsidc.org/data/polar_stereo/tools_masks.html
http://wdc.aari.ru/datasets/d0004
http://wdc.aari.ru/datasets/d0033

http://wdc.aari.ru/datasets/d0032 (xapter HJILI).

B rpaduueckom dopmare PNG coBmemennsie kaptet AAHWN-KJIC-HJIL] noctymaer mo agpecy
http://wdc.aari.ru/datasets/d0040.

Pesynbrarel pacuetoB nemoButoctd CeepHoli, HOxHOW mONApHBIX 00JacTed, OTACIBHBIX
MEpHUINOHAJBHBIX CEKTOPOB M MoOpell JocTymHel Takke Ha cepeepe MIJL MJI AAHHU
(http://wdc.aari.ru/datasets/ssmi/data/).

Cavalieri, D., C. Parkinson, P. Gloersen, and H. J. Zwally. 1996, updated 2008. Sea Ice Concentrations from
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USA: National Snow and Ice Data Center. Digital media.

Meier, W., F. Fetterer, K. Knowles, M. Savoie, M. J. Brodzik. 2006, updated quarterly. Sea Ice
Concentrations from Nimbus-7 SMMR and DMSP SSM/I Passive Microwave Data, [2008.01.01 —
2008.03.25]. Boulder, Colorado USA: National Snow and Ice Data Center. Digital media.

Maslanik, J., and J. Stroeve. 1999, updated daily. Near-Real-Time DMSP SSM/I-SSMIS Daily Polar Gridded

Sea Ice Concentrations, [2008.03.26 — present moment]. Boulder, Colorado USA: National Snow and Ice
Data Center. Digital media.
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