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Pucynok 1 — OO3opHast nemoBas KapTra akBaTopuii Hal. mapka «Pycckas ApPKTHKa» W 3alOBEAHBIX
tepputopuii  Taiimpipa 3a 20.01.2015 r. Ha ocHoBe nemoBoro ananmmza AAHWU (20.01.2015) u
HOBTOpsieMOCTh KpoMmkH 3a 16-20.01 3a mepuon 1979-2012 rr. mo HabmoaeHusm SSMR-SSM/I-SSMIS
(anroputm NASATEAM).
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Pucynok 2 — TlomoxkeHue KpPOMKH Jbla (paiioHOB 0€3JIeOKOJBHOTO IUIABAaHBs) M CIUIOYCHHBIX JIBJIOB
akBaTopuii Hall. mapka «Pycckas ApKTuka» W 3anoBeAHbIX Teppuropuii Takimbipa 3a 19.01.2015 r. Ha
ocHoBe JiefoBoro aHanu3a Haumonansnoro Jlemosoro Lientpa CILIA u moBTropsieMocTh KpoMmkH 3a 16-20.01
3a iepuoj 1979-2012 rr. nmo nabmozaenusm SSMR-SSM/I-SSMIS (anroputvm NASATEAM)
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Pucynok 3 — O630pHas jen0Basi KapTa akBaTopuil Hall. mapka «Pycckas ApkThka» u 3amnoBeHbIX Teppuropuil Taiimeipa 3a 20.01.2015 r. u ananoruussle nepuoast 2007-
2014 rr. Ha ocHOBe nepoBoro ananu3a AAHWUU u HanmonansHoTro nenoBoro nentpa CIIA.
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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 — 18.01.2015 10 roam Ha OCHOBE pacueToB 1Mo gaHHbIM SSMR-SSM/I-SSMIS-AMSR2, anroputm NASATEAM/BOOTSTRAP.



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 ApKTHKa» U 3allOBeIHbIX TeppuTopuii Talimbipa 3a 12— 18 suBaps 2015

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

12-18.01
PervnoH C3 bapeHLeBa mops 3 bapeHueBa mop4 MpnbpexHble panoH | CB bapeHuesa mops
() (1)) 30U (11 (IV)
PasHocTb 26.7 11.4 0.0 16.9
ThbIC.KB.KM/ 3.8 1.6 0.0 2.4
CYT.
12-18.01
PernoH B bapeHueBa mopss | KOB bapeHueBa mops [Ne4vopckoe mope Meic YKenanus (VIII)
V) () (Vi)
PasHocTb 34.6 34.1 9.5 1.0
TbIC.KB.KM/ 4.9 4.9 1.4 0.1
CYT.
12-18.01
PervnoH C Kapckoro mops (IX) Benoe mope (X) C3 mops JlanteBbix JlanTeBbix-
(XI) Tanmbipckuin (XI1)
PasHocTb 0.0 32.3 0.0 0.0
TbIC.KB.KM/ 0.0 4.6 0.0 0.0

CYT.




Tabnuria 2 - MeuianHble 3HAUEHHUS JICTOBUTOCTH JIJIs akBaTopuit (prc.7) Hail. mapka «Pycckas ApKTHKa» M 3aloBeAHBIX TeppuTopuil 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

12-18.01
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 29| 140| 362 734| 152 22.9 09| 536 219.5
mops (1) 205.5 23| 64| 214| 556 80| 125 0.4 | 18.01.2006 | 12.01.1979 | 20%6 219.5
3 Bapenuesa 126 69| 472| 111 125]| -145| -11.7| 678 0.0 239.8 614 71
mops (I1) : 335| 776 | 4330 10634 | 515| -46.2| -83.3 | 13.01.2007 | 12.01.1989 : :
MpUBpexXHbIe 573 0.0 0.0 0.0 0.4 0.0 18 06| 610 87.3 567 o7 3
pavioH 30U (11l) : 0.0 0.0 0.0 0.4 0.0 2.1 0.7 | 18.01.2006 | 12.01.1979 : :
CB bapeHuesa 316 | 02| 619| 588| 47.8| 420] 123| 235 145.8
mopsi (IV) tall 289 01| 780]| 713| b513| 423 9.6 | 18.01.2006 | 12.01.1979 | 1288 145.8
B bapeHuesa 1 306 | -36.0| 47.1| 449| 281| 194| -365 0.0 203.9 536 509
mopsi (V) : 1859 | -43.3 | 20549 | 147.9| 702 | -43.6 | 12.01.2008 | 14.01.1982 : :
OB Baperuesa | - 285| 250 431] 431 320| 347] 202 0.0 96.4 230 12
mopsi (V1) : 1056 | 137.6 - | 289.4| 411.1] 87.8 | 12.01.2008 | 18.01.1999 : :
Meyopckoe mope -2.2 16.1 68.6 41.7 -3.1 33.9 16.4 42.2 127.1
) 122.6 18| 151| 1273| 516 24| 382| 154 18.01.2008 | 12.01.1979 | 1062 1152
Mbic XKenanusa 522 8.2 0.0 9.4 7.3 6.4 5.7 1.9 39.9 52.2 50.3 52 2
(VIII) : 185 00| 220 163| 139 122 3.9 | 15.01.2009 | 12.01.1979 : :
C Kapckoro mops 22.5 0.0 15.1 14 0.0 7.6 2.4 471.5 503.5
(1X) 503.5 47 0.0 3.1 0.3 0.0 15 05| 13.01.2010 | 12.01.1979 | 011 503.5
00| 24| 644] 242 344| 342| 149| 127 89.7
benoe mope (X) | 828 00| 28| 3496| 414] 712| 705| 22012012012 | 12.01.1987 | ©7° 80.4
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 12.01.1979 | 12.01.1979 | 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 | 12.01.1979 | 12.01.1979 216.7 216.7




19.12-18.01

S, TbIC.

AHOMarnum, ThiC KM*/%

1978-2015rr

PervioH 2 2005- 1978- MuHumym | Makcumym
KM 2010 | 2011+ | 20121 | 20137 | 2014t | slo | ool s o Cpentee | Meanana
C3 BapeHueBa 21.1| -165| 36.0| 127.6| 280 277 0.2 8.5 2195
mops (1) 202.0 11.7] 75| 217 171.4| 161] 159 0.1 03.01.2013 | 19.12.1978 | 2018 219.5
3 BapeHuesa 057 144 | 327 193] 222| 103 31| -56.6 0.0 268.2 0.3 648
mops (11) : 1747 | -59.0 | 560.0 | 4439.4 | 825| 16.0| -71.4 | 19.12.2006 | 31.12.1978 : :
MpubpexHble 873 0.0 0.0 04 6.7 0.0 1.1 0.4 44.6 87.3 86.9 873
paiion 30U (ll) ' 0.0 0.0 0.5 8.4 0.0 1.2 0.5 | 08.01.2013 | 19.12.1978 ' :
CB BapenLesa 22.8 98| 549| 587| 440]| 312 1.3 20.3 145.8
mops (IV) 129.8 213| 70| 734| 826 512| 316 1.0 | 08.01.2013 | 19.12.1978 | 1%8° 145.1
B bapeHueBa 272 12.5 -37.7 27.2 26.7 14.3 10.3 -47.5 0.0 206.5 74.7 76.1
mopst (V) ' 84.8 | -58.0 | 1406667 | 5018.8 | 109.7 | 60.7 | -63.5 | 19.12.2006 | 04.01.1979 ' '
IOB BapeHLesa 119 125 4.7 11.9 9.6 8.5 7.0 2.9 0.0 97.6 148 50
mopst (V1) ' 51.2 | 65.8 | 614833 | 4055 | 250.6| 142.7 | -19.4 | 19.12.1989 | 11.01.1999 ' :
Meyopckoe mope 83.0 -38.2 -3.9 43.5 6.5 -8.3 11.7 -9.6 21.1 127.1 92.7 95.8
(VIl) ' 315 45| 109.8 8.5 91| 165 -10.4]21.12.2011 | 19.12.1978 ' '
Mebic XKenaHus 51.0 4.8 -1.2 9.4 10.5 4.9 4.9 0.9 21.9 52.2 50.1 52 2
(V1IN ' 105 23| 226| 261] 107] 106 19 | 19.12.2012 | 19.12.1978 ' '
C Kapckoro mops 4.7 -1.1 23.6 30.5 15 7.2 15 437.2 503.5
(IX) 502.4 0.9 0.2 4.9 6.5 0.3 14 0.3 | 24.12.2012 | 19.12.1978 | °00-° 503.5
278 | -336| 298| -127| 136 50| -13.7 6.7 89.7
benoe mope (X) | 42.5 395 | -441| 2358 | -230]| 47.1 134 | 244 | 22122011 | 10.01.1982 | 8?2 57.6
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 | 19.12.2003 | 19.12.1978 163.0 163.0
NanTesbix- 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 | 28.12.2007 | 19.12.1978 216.7 216.7
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XapakTepHCTHKA HCXOTHOTO MAaTEPHAJIa U METOIHKA PACUYETOB

Jns WUTIOCTpaly JICAOBBIX YCJIOBUH APKTHYECKOTO PErvOHA IPEICTaBICHbI COBMEIICHHBIC
peruonansusie kapTel AAHUN (bapenueso, Kapckoe, JlanteBbix) u, npu Heodxoanmoctu, I ML Poccun
(benoe mope) m HammonamsHoro jnemoBoro meHtpa CILIA — HIII (mupkymmonspHas feoBas KapTa).
CoBMerieHre KapT BBINONHEHO IyTeM mepekpoiTus cioeB (AAHUU, Bepxumii cmoif) — (I'ML, cpexnnit
cnoit) — (HJIL, mwkHUE cioit). [jis MOCTpOCHHS COBMEIICHHBIX KapT UCIOJb30BAJICA apXUB JAHHBIX B
thopmare CUI'PM/I3 MupoBoro neHTpa AaHHBIX 1Mo Mopckomy npay (ML MJI). B npenenax oTmeinpHOTO
Mecsiia BbIOOpKa KapT M3 apxXuBa NPOBOAMJIACH II0 KPUTEPHSIM OJIM30CTH HMHTEPBajia BPEMEHH MEXKIY
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).

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

JInst 1BETOBOM OKpacku KapT ucmoib3oBaH cranaapt BMO (WMO/Td. 1215) anst 3umHero (1o
BO3pacTy) ® JeTHero (mo oOmel cruiodeHHOCTH) meproaoB. ClieyeT TakKe OTMETHTh, YTO B 30HAX
cteikoBku Kapt AAHUU, MLl u HJIL| nabmomaercs ompeneneHHass HECOTIIACOBAHHOCTh TPaHUI] U
XapaKTePUCTHUK JICZOBBIX 30H BCIEACTBHUE Psilia pa3induil B JIEAOBBIX HH(GOpMaMOHHBIX cucTtemax AAHUU,
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 H 3alI0BEAHBIX TeppUTOpHi TaiiMbIpa

Jis  mosydeHHsl 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 TeXHOJIOTUS PaCUYETOB:

— ucrouHuK maHHbIX — apxuBHble (Cavalieri et al., 2008, Meier et al., 2006) u KBa3uoNEepaTHUBHBIC
(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 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;

—  BBIYHCIHUTENbHBIE OCOOCHHOCTH pacdeTra — aBTOPCKoe mporpamMMHoe obOecrieuenne AAHUU ¢
COXpPaHEHHWEM TOYHOCTH pACUYeTOB W OICHKE CTAaTHCTUYECKHX IapaMeTpoB II0 THCTOTPaMMe
pacripeneneHus ¥ CBOOOHO-pacpocTpanseMoe nporpammuoe obecrieuenre GDAL anst Bekropuzaruu
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 AAHWN-KJIC-HJIL] noctymaer mo agpecy
http://wdc.aari.ru/datasets/d0040.

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