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Pucynox 1 — OO030pHasi jemoBas Kapra akBaTopuii Hai. mnapka «Pycckas ApPKTHKa» M 3alOBEIHBIX
tepputopuit Taiimbipa 3a 17.02.2015 r. na ocHoBe nemoBoro ananmmza AAHWU (17.02.2015) u
HOBTOpPsieMOCTh KpoMkH 3a 16-20.02 3a mepuon 1979-2012 rr. mo HabmoaeHusm SSMR-SSM/I-SSMIS
(amroputv NASATEAM).
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Pucynok 2 — TlomoxeHue KpPOMKH Jibla (paiioHOB 0€3JIeIOKOJBHOTO IUIABAaHBs) M CIUIOYCHHBIX JIBJIOB
akBaTopuii Hall. mapka «Pycckas ApKTHka» W 3amoBeAHbBIX Teppuropuit Tadimbipa 3a 16.02.2015 r. Ha
OCHOBe JieioBoro ananusa HammonansHoro Jlemosoro Lientpa CIIA n noBTopsiemocts kKpomkH 3a 16-20.02
3a iepuoj 1979-2012 rr. no nabmozaenusm SSMR-SSM/I-SSMIS (anroputvm NASATEAM)
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Pucynok 3 — O630pHas je10Basi KapTa akBaTopuil Hall. mapka «Pycckas ApkTHKa» H 3arnoBeiHbIX Teppuropuil Taiimeipa 3a 17.02.2015 r. u ananoruussle nepuoast 2007-
2014 rr. Ha ocHOBe nepoBoro ananu3a AAHUU u HanmonansHoro nenoBoro nentpa CILIA.
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PucyHnok 4 — ExxeIHEBHBIE OIEHKH CE30HHOTO X07a JISJOBUTOCTH T akBaTopuit (puc.7) Hail. mapka «Pycckas ApKTHKa» W 3alOBEAHBIX TeppuTopuii TaiimMbIpa 3a epro
26.10.1978 — 15.02.2015 110 roam Ha OCHOBE pacueToB 1Mo gaHHbIM SSMR-SSM/I-SSMIS-AMSR2, anroputm NASATEAM/BOOTSTRAP.
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Pucynok 5 — MeauaHHble pactpe/ielIieHus CIUIOYEHHOCTH Jibjia 3a TeKymme 7 u 30-nHeBHbIe ipoMekyTkr 2015 .
(ceBa) M €€ pa3sHOCTH OTHOCHUTENHHO MEIMAHHOTO DPAacIpelelieHus 3a Te ke Mecsma 3a mepuoasl 1979-2015
(uentp) u 2005-2015 rr. (cmpaBa) Ha OCHOBE pacueToB 1O gaHHBIM SSMR-SSM/I-SSMIS-AMSR2, airoputm
NASATEAM/BOOTSTRAP.



Tabmuma 1 — /luHamuika W3MEHEHHs 3HAYCHUN JICMOBUTOCTH 1O CPABHEHHWIO C MPEIbIIyIIed Hemenei s
akBaropuii (puc.7) Hail. napka «Pycckas ApkTvka» M 3aloBeIHBIX Tepputopuil Taiimbipa 3a 09 — 15 derpans

2015 r. mo nanubM HaOmoneHuit SSMR-SSM/I-SSMIS-AMSR2

09-15.02
PervnoH C3 bapeHLeBa mops 3 bapeHueBa mop4 MpnbpexHble panoH | CB bapeHuesa mops
() (1)) 30U (11 (IV)
PasHocTb 16.8 11.3 2.2 4.3
ThbIC.KB.KM/ 2.4 1.6 0.3 0.6
CYT.
09-15.02
PernoH B bapeHueBa mopss | KOB bapeHueBa mops [Ne4vopckoe mope Meic YKenanus (VIII)
V) (W) (vin)
PasHocTb -18.9 -37.8 0.0 0.0
TbIC.KB.KM/ 2.7 -54 0.0 0.0
CYT.
09-15.02
PervnoH C Kapckoro mops (IX) Benoe mope (X) C3 mops JlanteBbix JlanTeBbix-
(XI) Tanmbipckuin (XI1)
PasHocTb 0.0 -4.9 0.0 0.0
TbIC.KB.KM/ 0.0 -0.7 0.0 0.0

CYT.




Tabnuria 2 - MeuianHble 3HAUEHHS JICTOBUTOCTH JJIsl akBaTopuit (prc.7) Hail. mapka «Pycckas ApKTHKa» M 3amoBeHBIX TeppuTopuil TaliMbipa 3a 7-THEBHBIH (HemeNs) 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

09-15.02
S ThiC AHOMarnum, ThiC KM~/% 1978-2015rr
PervioH 2 2005- 1978- MuHumym | Makcumym
KM 2010 | 2011+ | 20127 | 2013 | 2014r | jov | S0 | Mam ora" | Cpeanee | Meauana
C3 Bapenuesa 81| 50| 889| 216| 1313| 285 72 490 219.5
mops (1) 214.5 39| 23| 708| 112]| 157.7| 153 35| 15.02.2014 | 09.02.1979 | 2073 219.5
3 Bapenuesa co1 443 | 284 483| 442| 501| 269 -436 0.0 3158 057 oe
mops (I1) : 759.6 | -36.2 | 2705.6 | 7512 -] 1162 | -465 | 09.02.2014 | 13.02.1979 : :
MpUBpexXHbIe 573 0.0 0.0 2.9 00| 145 16 0.7 550 87.3 566 o7 3
pavioH 30U (11l) : 0.0 0.0 35 00| 199 1.9 0.8 | 14.02.2014 | 09.02.1979 : :
CB bapeHuesa 25.0 48] 626| 734| 886| 471| 158]| 37.9 145.8
mopsi (IV) 140.3 21.7 36| 80.6| 1096| 170L1] 50.5| 127 13.02.2014 | 09.02.1979 | 1?43 145.1
B bapeHuesa c04 26.7| 41| 601] 556 186| 314| -34.9 0.0 233.1 053 053
mopsi (V) : 790 | 6.4 | 221368 | 1172.6 | 444 | 108.4| -36.6 | 09.02.2008 | 09.02.1979 : :
OB Bapenuesa | - 25| -165| 234 129]| -143 64| 80 0.0 106.4 1 1o
mopsi (V1) : 275 332 2422 641| 30| 23.9| -19.5] 09.02.1991 | 09.02.1979 : :
Meyopckoe mope 0.3 0.0 44.5 21.4 0.0 17.2 9.8 46.5 127.1
(VI 127.1 0.2 00| 539| 202 00| 156 8.3 | 13.02.2008 | 09.02.1979 | 1173 126.8
Mbic XXenanusa 522 0.0 0.0 45.3 10.2 55 7.1 2.3 0.0 52.2 49.9 52 2
(VT : 0.0 00| 6565| 242| 11.7| 158 47 | 11.02.2012 | 09.02.1979 : :
C Kapckoro mops 0.2 0.0 37.3 1.7 1.2 4.4 14 454.8 503.5
(1X) 503.5 0.0 0.0 8.0 0.3 0.2 0.9 0.3 | 10.02.2012 | 09.02.1979 | 021 503.5
24| 35 2.7 03] 17 48 09| 268 89.7
benoe mope (X) | 84.4 2.7 4.0 3.3 03 2.0 6.1 11 11.02.2008 | 09.02.1979 | 835 85.4
C3 mops 0.0 0.0 0.0 0.0 0.0 0.0 00| 1630 163.0
Nantesuix (XI) | 1630 0.0 0.0 0.0 0.0 0.0 0.0 0.0 | 09.02.1979 | 09.02.1979 | 1630 | 163.0
JlanTeBbIx- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 216.7 216.7
Tavmbipckun (XI1) 216.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 | 09.02.1979 | 09.02.1979 216.7 216.7




16.01-15.02

S ThiC AHOMarnum, ThiC KM*/% 1978-2015rr
PervioH 2 2005- 1978- MuHumym | Makcumym
KM 2010 | 2011+ | 20121 | 20137 | 2014t | slo | ool e o Cpearee | Meanara
C3 BapeHuesa 21.5 89| 823| 248| 589| 280 3.7 24.2 219.5
mops (1) 209.8 11.4| 40| 645| 134| 390] 154 1.8 | 24.01.2006 | 16.01.1979 | 2061 219.5
3 BapeHuesa 38.2 320| 277 374| 345| 244] 17.0| 516 0.0 315.8 89.0 110
mops! (I1) : 516.4 | -42.0 | 45486 | 9132 | 176.3| 79.9| -57.5| 17.01.2007 | 13.02.1979 : :
MpubpexHble 86.8 -0.5 -0.5 2.1 -0.5 2.8 1.0 0.2 55.0 87.3 86.6 873
paiioH 30U (I11) ' 0.6 0.6 25 0.6 3.3 12 0.3 | 14.02.2014 | 16.01.1979 ' :
CB BapeHuesa 26,6 | 174 669| 796| 56.8| 485| 156 21.6 145.8
mops (IV) 142.1 230 140| 890 1274| 66.7| 518| 123 19.01.2006 | 16.01.1979 | 126 144.5
B BapeHueBa 581 53.5| 118| 67.7] 603| 381| 425| -206 0.0 233.1 887 86.3
mopst (V) ' 365.7 | 209 | 157729 | 768.4 | 127.0| 166.1| -23.2 | 16.01.2012 | 07.02.1979 ' '
IOB BapeHuesa | . 15.4 87| 365| 280] 161 233 7.9 0.0 106.4 33.2 o5 5
mopst (V1) ' 59.9 |  26.7| 7917 | 2147 | 643| 1317 ] 23.8| 16.01.2012 | 27.01.1999 ' '
Mevopckoe mope 7.2 6.2 54.1 18.9 -1.6 22.1 11.3 39.7 127.1
) 123.9 6.2 53| 774] 180| 13| 21.7| 10023012008 | 16.01.1979 | 127 123.0
Mebic XKenaHus 522 6.6 0.1 24.5 7.0 4.6 6.4 2.1 0.0 52.2 50.1 52 2
(V1IN ' 145 01| 888| 155 97| 139 42 | 11.02.2012 | 16.01.1979 ' '
C Kapckoro mMopst 9.2 00| 321 0.6 0.3 6.6 20| 4353 503.5
(IX) 503.5 1.9 0.0 6.8 0.1 0.1 13 0.4 04.02.2012 | 16.01.1979 | 01 503.5
0.1 09| 268 50| 10.7| 151 6.4 14.6 89.7
Benoe mope (X) | 85.2 0.1 10| 458 6.2 144 | 215 8.1 17.01.2012 | 19.01.1986 | &8 84.1
C3 mops 0.0 0.0 0.0 0.0 0.0 0.0 00| 1623 163.0
Jlantesbix (XI) 163.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 | 20.01.1987 | 16.01.1979 163.0 163.0
TlanTesbix- 0.0 0.0 0.0 0.0 0.0 0.0 00| 2160 216.7
Tavmblipckun (XI1) 216.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 | 27.01.1995 | 16.01.1979 216.7 216.7
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XapakTepHCTHKA HCXOTHOTO MAaTePHAJIa U METOIHKA PACieTOB

Jns WUTIOCTpalM JICJOBBIX YCIOBUH APKTHYECKOTO PErvoHa IPEACTAaBICHBI COBMELICHHBIC
peruonansusie kapTel AAHUN (bapenueso, Kapckoe, JlanteBbix) u, npu Heodxoanmoctu, I ML Poccun
(benoe mope) m HammonamsHoro jnemoBoro meHtpa CILA — HIII (mupkymmonspHas jefoBas KapTa).
CoBMerieHre KapT BBINOJHEHO IyTeM mepekpbiTus cioeB (AAHWUU, Bepxumii cmoit) — (I'ML, cpexnnit
cnoit) — (HJIL, mwkHUE cioit). [jis MOCTpOCHHS COBMEIICHHBIX KapT UCIOJb30BAJICA apXUB JAHHBIX B
thopmare CUI'PU/I3 MupoBoro neHTpa AaHHBIX 1Mo MopckoMy nsay (ML MJI). B nmpexenax otaensHOTO
Mecsia BbIOOpKa KapT M3 apXuBa NPOBOAMIACH IO KPUTEPHUAM OJM30CTH HMHTEpBala BPEMEHH MEXIY
kapramu AAHWU u HJILL B 1 cytku (mens Hemenu Boimycka kapT AAHUU u 'ML] — kaxxaplii BTOpHUK,
HJILL — 1 pa3 B 2 Hexenu 1o MOHEISTbHUKAM ISl HUPKYMIOJISPHBIX KapT).

Jns WUmoCTpaluy JIEJOBBIX YCJIOBHMM ADKTHKM 32 IIOCIEAHUE CYTKM HCIOJIB3YIOTCA IAaHHBIE
JIEZIOBOTO aHANM3a O pacIpeieNICHUH CIUIOYSHHBIX JIbIOB U monoxxenun kpomku HIIL CIITA.

JInst 1BETOBOM OKpacku KapT ucmoib3oBaH ctanaapt BMO (WMO/Td. 1215) anst 3umHero (1o
BO3pacTy) W JeTHero (mo oOmel criodeHHOCTH) meprofoB. CriemyeT Takke OTMETHTh, YTO B 30HAX
cteikoBku Kapt AAHUU, MLl u HJIL| nabmomaercs ompeneneHHass HECOTIIACOBAHHOCTh TPaHUI] U
XapaKTePUCTHUK JICZOBBIX 30H BCIEACTBHUE Psilia pa3induil B IEAOBBIX HH(popMannoHHbIX cucteMax AAHUH,
I'ML] u HJIII. Oxnako, maHHAasi HECOTIACOBAHHOCTb HECYIIECCTBEHHA NS LIeNie MHTEPIPETAlUU JIETOBBIX
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  mosydeHHMsl OICHOK JICMOBHUTOCTH W KJIMMATHYECKOIO TIOJIOXKEHHMS KPOMOK 3aJaHHOMN
MOBTOPSIEMOCTH HAa OCHOBE JaHHBIX CITyTHUKOBBIX CHCTEM ITaCCHBHOTO MHKPOBOIHOBOT'O 30HIINPOBaHUS
SSMR-SSM/I-SSMIS 8 ML/ MJI AAHUU npunsTa ciienyrolias TeXHOJIOTHsI PACUETOB:

— ucrouHuK maHHbIX — apxuBHble (Cavalieri et al., 2008, Meier et al., 2006) u KBa3HOIEpPATUBHBIC
(Maslanik and Stroeve, 1999) c zagepxkoit 1-2 qHS eXeAHEBHBIE MATPHUIBI (IO PaCIpeeIeHIs)
ornleHoK ob6mieit crutoueHHocTH CeBepHoii [lomspHoit Ob6mactu (ceBepHee 45° C.II.) MO ANTOPUTMY
NASATEAM 3a nepuog ¢ 26.10.1978 r. mo HacTosIMii MOMEHT BPEMEHH, KOMHPYEMBIE 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;

—  BBIYHCIHUTENbHBIE OCOOCHHOCTH pacdeTra — aBTOPCKoe mporpamMMHoe obOecrieuenne AAHUU ¢
COXpPaHEHHWEM TOYHOCTH pAcCUYeTOB MW OICHKE CTAaTHCTUYECKHX I1apaMeTpoB TI0 TUCTOrpaMMme
pacripeneneHus ¥ CBOOOHO-pacpocTpanseMoe nporpammuoe obecrieuenne GDAL aiist Bekropuzamu
MoJIel KIIMMaTHYEeCKHUX TapaMeTpOB.

Ucxonnas nadopmanus B popmate BMO CUI'PU3 noctynna Ha cepsepe ML MJI no anpecam
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 kaptelt AAHUN-KJIC-HJIL moctymuer mo aapecy
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/).
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