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Pucynok 1 — OG63opHast JemoBasi KapTa akBaropuii Hail. mapka «Pycckas ApPKTHKa» H 3amOBEIHBIX
tepputopuit Taiimbipa 3a 25.11.2014 r. na ocHoBe jenoBoro anaimmza AAHWU (25.11.2014) u
HoBTOpsieMOCTh KpoMmku 3a 21-25.11 3a mepuon 1979-2012 rr. no Habmogenusm SSMR-SSM/I-SSMIS
(amroputv NASATEAM).
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Pucynok 2 — TlonoxeHune KpOMKH Jibaa (pailoHOB O€3NeOKOJBHOTO IJIaBaHBS) W CIUIOYEHHBIX JIBIOB
akBaTopuii Hall. mapka «Pycckas ApKTHKa» W 3amoBeAHBIX Teppuropuit Takimbipa 3a 24.11.2014 r. Ha
ocHoBe JiefoBoro aHanu3a Haumonansnoro Jlemosoro Lientpa CILIA u moBTOpsieMOCTh KpoMKH 3a 21-25.11
3a iepuoj 1979-2012 rr. no nabmoaenusm SSMR-SSM/I-SSMIS (anroputvm NASATEAM)
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Pucynok 3 — O030pHas je10Bas KapTa akBaTopuii Hall. mapka «Pycckas ApKTHKa» U 3alloBeAHbIX TeppuTopuii Tarimbipa 3a 25.11.2014 r. u aHajgoruuHsie nepuoas 2007-
2013 rr. Ha ocHOBe nepoBoro ananu3a AAHUU u HanmonansHoro nenoBoro nentpa CLIA.
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Pucynok 4 — ExxegHeBHBIE OLICHKH CE30HHOT'O X0/ JIEJOBUTOCTH Ul akBaTopuil (puc.7) Hau. napka «Pycckas ApKTuka» U 3al0BeAHBIX TeppuTopuii TaiimbIpa 3a meproa
26.10.1978 — 23.11.2014 110 roiaM Ha OCHOBE pacuyeToB 1mo gaHHbIM SSMR-SSM/I-SSMIS-AMSR2, anroputm NASATEAM/BOOTSTRAP.



Pucynok 5 — MenauaHHble pactpe/ielIieHUs CIUIOYEHHOCTH Jibjia 3a TeKymue 7 u 30-nHeBHbIe ipoMekyTkH 2014 .
(ceBa) M €€ pa3sHOCTH OTHOCHUTENHHO MEIMAHHOTO paclpelelieHUs 3a Te jKe Mecsma 3a nepuoasl 1979-2014
(uentp) u 2004-2014 tr. (cmipaBa) Ha OCHOBE pacueToB MO gaHHBIM SSMR-SSM/I-SSMIS-AMSR2, airoputm
NASATEAM/BOOTSTRAP.



Tabmuma 1 — /luHamuika W3MEHEHHs 3HAYCHUN JICMOBUTOCTH 1O CPABHEHHWIO C MPEIbIIyIIed Hemenei s
akBaropuii (puc.7) Hai. napka «Pycckas ApKTHKa» W 3allOBeIHbIX Tepputopuii TakiMbipa 3a 17 — 23 Hos10ps 2014

I. TI0 JaHHBIM HaomoaeHnit SSMR-SSM/I-SSMIS-AMSR2

17-23.11
PervnoH C3 bapeHLeBa mops 3 bapeHueBa mop4 MpunbpexHble paioH | CB bapeHuesa mops
() (1)) 30U (11 (IV)
PasHocTb 6.6 10.4 0.0 9.8
ThbIC.KB.KM/ 0.9 1.5 0.0 1.4
CYT.
17-23.11
PernoH B bapeHueBa mopss | KOB bapeHueBa mops [Ne4vopckoe mope Meic >Kenanus (VIII)
V) 1) (Vi)
PasHocTb 19.1 -0.1 -0.9 3.2
TbIC.KB.KM/ 2.7 0.0 -0.1 0.5
CYT.
17-23.11
PervnoH C Kapckoro mops (IX) Benoe mope (X) C3 mops JlanteBbix JlanTeBbix-
(XI) Tanmbipckuin (XI1)
PasHocTb 0.0 -2.8 0.0 0.0
TbIC.KB.KM/ 0.0 -0.4 0.0 0.0

CYT.




Tabnuria 2 - MeuianHble 3HAUEHHS JICTOBUTOCTH JJIsl akBaTopuit (prc.7) Hail. mapka «Pycckas ApKTHKa» M 3aloBeAHBIX TeppuTopuii TaliMbipa 3a 7-THEBHBIH (HeaeNs) U
30-nHeBHBIH MPOMEXYTKHA BpeMeHn U e€ anomanuu ot 2009-2013 rr. u unTepsanoB 2004-2014 rr. u 1978-2014 rr. no aauueM Habmronenuii SSMR-SSM/I-SSMIS-

AMSR2, anroputm NASATEAM/BOOTSTRAP

17-23.11
S ThiC AHOMarnum, ThiC KM~/% 1978-2014rr
PervioH 2 2004- 1978- MuHumym | Makcumym
kM 2009 | 20107 | 2011+ | 20127 | 20137 | jov | JO0k | M ona"" | Cpeptiee | Meanana
C3 BapeHuesa 1385 | 647 | 1146| 2024 | 2002| 1035| 365 0.0 219.5
mopsi (1) 2024 5170 470 1307 [ 92808 | 1048| 220 | 17.11.2012 | 17.11.1980 | 19°° 203.9
3 bapeHuesa a1a 302 | 274 313]| 312| 32| 248 2.0 0.0 188.7 204 68
mops (I1) : 2822.7 | 700.0 ~ | 364333 | 364333 | 377.6 6.7 | 17.11.2000 | 23.11.1988 : :
MpNBpPEXHbIS 573 311 0.0 00| 726| 446| 149 46 0.0 873 627 o7 3
paion 301 (111) : 55. 0.0 00| 4922| 1046| 205 55| 17.11.2012 | 17.11.1978 : :
CBBapewuesa | ., | 1193 555| 673 1354 1162] 708] 290 0.0 1458 1130 a1
mops (IV) : 5052 | 63.6| 67.0] 1791.1| 4358 981 255 | 17.11.2012 | 17.11.1980 : :
B BapeHueBa 24.7 24.7 24.7 24.7 24.7 21.7 -2.8 0.0 169.4
mopst (V) 24.7 - : - ; | 7308| -10.3|17.11.1992 | 20.11.1998 | 27° 13.2
OB BapeHueBa 01 0.0 -0.1 -0.4 0.1 0.1 -0.1 -1.8 0.0 37.6 19 06
mopsi (V1) : 00| -500| -806 - | 569 | -954 | 17.11.1985 | 23.11.1998 : :
Meyopckoe mope 275 18.2 13.1 2.6 5.9 -0.1 5.0 -104 0.6 126.5 379 36.0
) : 197.4| 91.3| 106| 272 05| 222| -27.4] 17.11.2005 | 22.11.1998 : :
Mbic XXenanusa 522 31.6 7.8 16.3 52.2 12.9 15.3 6.0 0.0 52.2 46.2 50.9
(VIll) : 1532 | 175| 453 | 327 413| 129 17.11.2012 | 17.11.1980 : :
C Kapckoro Mops 50.0 5.0 16| 251.8| 458| 368| 128 1801 503.5
(IX) 503.5 11.0 10 03| 100.0| 100 7.9 26 17.11.2012 | 17.11.1978 | 2907 503.5
1.7 27 18 04| 08 01| 41 49 54.8
benoe mope (X) | 13.8 11.0| 243| 154 2.9 5.2 00| 22721112003 | 21.11.1983 | /-2 16.2
C3 mops 0.0 0.0 0.0 17 0.0 0.2 0.1] 1551 163.0
Nantesuix (XI) | 1630 0.0 0.0 0.0 11 0.0 0.1 0.0 17.11.2012 | 17.11.1979 | 1629 | 163.0
JlanTeBbIx- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 216.0 216.7
Tavmbipckun (XI1) 216.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 ] 19.11.1987 | 17.11.1978 216.7 216.7




24.10-23.11

S, TbIC.

AHOMarnum, ThiC KM*/%

1978-2014rr

PervoH w® | 20097 | 2010r | 2011r | 2012+ | 2013 ¢ 22810;& 213174?& M"';a”T“;y"" Ma;gﬁ“a"y"" Cpenvee | Meavana
C3 BapeHuesa 1644 113.4 951 | 138.6]| 1643| 1625 92.0 24.8 0.0 219.5 1301 1791
mops! (1) ' 2224 | 137.1| 536.0 | 1083362 | 8641.9 | 127.2 17.8 | 24.10.2001 | 26.10.1993 : :
3 BapeHuesa 119 10.5 95 11.4 118 11.8 9.2 6.6 0.0 188.7 184 56
mops (I1) ' 7971 | 393.0 | 2213.2 | 152250 | 30550.0 | 351.7 | -35.8 | 24.10.1995 | 23.11.1988 : '
MpnBpexHbie 86.4 67.7 18.2 28.3 83.0 426 23.1 7.6 0.0 87.3 8.7 873
parioH 30U (ll) : 362.8 26.6 48.8 | 2494.1 97.5 36.5 9.7 | 24.10.2009 | 24.10.1980 ' '
CB Bapenuesa | ;.. 95.8 59.1 66.8 | 1016 84.2 48.6 6.7 0.0 1458 96.3 1075
mops (V) : 1271.1| 133.8| 182.8| 5954.4 | 440.6 88.8 6.9 | 24.10.2009 | 25.10.1982 : :
B BapeHLesa 6.8 6.8 6.8 6.6 6.8 6.8 59| -10.1 0.0 169.4 168 13
mopst (V) : | 35266.7 | 2426.2 | 16223.1 | 35266.7 | 663.6 | -59.6 | 24.10.1990 | 20.11.1998 : :
OB BapeHueBa 03 0.2 -0.2 -0.2 0.2 0.2 -0.1 -1.2 0.0 37.6 15 06
mopst (V1) ' 1556 | -36.1| -40.6| 206.7| 206.7| -17.6| -80.0| 24.10.1981 | 23.11.1998 : :
Mevopckoe mope 255 19.4 17.5 9.6 11.0 1.9 10.1 -1.2 0.0 126.5 26.6 217
) : 318.7 | 218.0 60.3 755 7.9 66.2 4.7 | 24.10.2009 | 22.11.1998 : :
Mbic XKenanus 46.2 41.4 28.7 35.9 46.1 6.7 19.8 5.9 0.0 52.2 40.2 477
(VIlT) : 866.7 | 164.3 | 348.0 | 446406 16.9 75.3 14.6 | 24.10.1985 | 24.10.1982 : :
C Kapckoro mopst 191.2 475| 101.0| 3472 73.1 79.0 24.4 212 503.5
(1X) 496.9 62.5 10.6 255 | 2319 17.3 18.9 52| 24102012 | 24.10.1080 | 2723 5035
2.8 2.8 0.3 2.6 5.1 2.2 0.0 3.6 57.4
benoe mope (X) 17.5 19.3 19.1 2.0 17.8 417 14.4 0.1 26.10.2005 | 08.11.1996 | 17 15.8
C3 mops 0.1 0.2 0.7 5.7 0.2 0.5 00| 1441 163.0
Jlantesbix (XI) 162.8 -0.1 -0.1 0.4 3.6 -0.1 0.3 0.0 | 24.10.2011 | 24.10.1979 162.8 163.0
TNanTesbix- 43| -102 0.9 93 76 756 93| 1008 216.7
Tavmblipckun (XI1) 208.5 -2.1 -4.7 -0.4 -4.3 -3.6 -3.5 -4.3 | 24.10.2011 | 24.10.1979 215.8 216.7
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XapakTepHCTHKA HCXOTHOTO MAaTEPHAJIa U METOTHKA PACIeTOB

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 fefoBas 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 110 Mopckomy npay (ML MJI). B npegenax oTmenpHOTO
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 TUPKYMIOJISPHBIX 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 Hcmoib3oBaH cranaapt BMO (WMO/Td. 1215) anst 3umHero (1o
BO3pacTy) ® JeTHero (mo oOmel cruiodeHHOCTH) meproaoB. ClieyeT TakKe OTMETHTh, YTO B 30HAX
cteikoBkH Kapt AAHUU, IT'™MI] u HJIL| mabmomaercs ompeeneHHass HECOTIIACOBAHHOCTh TPaHUI] U
XapaKTePUCTHUK JICZOBBIX 30H BCIESACTBHUE Psilia pa3iuduil B JIEJOBBIX HH(QOpMAMOHHBIX cucTtemax AAHUU,
I'MI] u HJILI. Onnako, maHHas HECOTJIIACOBAHHOCTh HECYIIIECTBEHHA JUIS I MHTEPHpETalUU JISTOBBIX
YCIIOBUH B paMKax HaCTOSIIEro 0030pa.

1°E 20°E 30°E S0°E TO°E O0°E  MOE 120°E 130°E 140°E

~70°N

—60°N

60°N—

T T T
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Pucynok 7 — IIpunsaToe ans pacuyera JIeAOBUTOCTEN pailoHMpoBaHUe (aKBaTOPHH) HALIMOHAIBHOTO MapKa
«Pycckad ApkTHKa» U M 3alI0BEAHBIX TeppUTOpHi TaiiMbIpa

Jis  mosydeHHsl OICHOK JICMOBUTOCTH W KJIMMATHYECKOTO TIOJIOXKEHHMS KPOMOK 3aJaHHOMN
MOBTOPSIEMOCTH HAa OCHOBE JaHHBIX CITyTHUKOBBIX CHCTEM ITaCCHBHOTO MHKPOBOIHOBOT'O 30HIINPOBaHUS
SSMR-SSM/I-SSMIS 8 MIJT MJT AAHWUU npuHsTa ciaemyromnas TEXHOIOTHs PaCcueTOB:

— ucTroyHuK maHHbIX — apxuBHbIe (Cavalieri et al., 2008, Meier et al., 2006) u KBa3uonEepaTHUBHBIC
(Maslanik and Stroeve, 1999) c zamepxxkoii 1-2 qHS eXeaHEBHBIE MATPHUILI (IO PaCIpeeIeHIs)
orleHOK obOmieit 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 — CeBepHas [lonsipras 00nacTb U €€ PETHOHBI C UCTIOJIH30BAHHEM MACOK OKeaH/CyIna
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 OIEHKE CTAaTHCTUYECKHX IapaMeTpOB IO THUCTOTpaMMe
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 (xaptet AAHWW), http://wdc.aari.ru/datasets/d0033  (xapter ['MII),
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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] noctymaer 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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