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Arctic sea ice minimum 13 September 2012

Advanced Microwave
Scanning Radiometer
2 (AMSR-2) sensor on
the “Shizuku” satellite,
operated By*the Japan
Aerospace Exploration
Agency (JAXA).
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CEST=Tol CClglolsT@AtkAll IN August and September 2012,
sea ice covered less of the Arctic
Ocean than at any other time since
at least 1979, when the first

A reliable satellite measurements
began. The National Snow and Ice
Data Center (NSIDC) and NASA
announced in mid-September that
the extent of Arctic seaice had
dropped to 3.41 min sq km — well
below the previous record of 4.17
min sq km set in 2007.

The maps compare the Arctic ice
minimum extents from 2012 (top)
and 1984 (bottom). The average
minimum extent for 1979-2000
was 6.70 min sq km, which is the
1984 minimum, SO a comparison
between 2012 and 1984 gives an
idea of how much conditions this
year strayed from the long-term
average. The minimum- ice extent
in 2012 was about half the

Canads average.
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Arctic sea ice minimum 13 September 2013

NSIDC showed that sea ice extent shrunk to 5.10 min sq km
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Seasonal Average Arctic Sea Ice Extent
November 1978 July 2013 (millions of square kilometers)
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Arctic Daily Sea Ice Extent (millions of square kilometers)
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Sea Ice Extent
11/08/2013

8 November 2013

National Snow and Ice Data Center, Boulder, CO

Arctic Sea Ice Extent
(Area of ocean with at least 15% sea ice)
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Extent (million square kilometers)
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Average Monthly Arctic Sea Ice Extent

October 1979 - 2013

From 1979 to 2006, average October extent was never below 8
1 million square kilometers, and several years had October extents
above 9 million square kilometers. The lowest October extent,
less than 7 million square kilometers, was observed in 2007. The
linear trend in October ice extent is —7.1 % per decade relative
to the 1981 to 2010 mean, or —63,400 square kilometers per year
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Ice cover

14 March 1983

21 March 2014

. NASA, 2014
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Arctic sea ice extent
(Sept. minimum) [millions of km?2]
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Area-Averaged Time Series (GLDAS CLM10_M.001)
(Region: 33E44E, 64N-68N)
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Area-Averaged Time Series (GLDAS CLM10_M.001)
(Region: 25E-55E, 69N -80N)

wews Criginal Data
e Linear Fit: y = 0.006228x4259.5

= ! ! ! ! !
; ; p:
w5t 5 o : ) E
z s 1T3Y; iPe
2Ty Pl
2 . ' i i P e
ol 5 . o
[T Yk SMHIW 1H "
h | d " ]
E i e[ e ] .
L 370l HaIN Py
E J . ||
.
o y 4 b >
U 265 . i
E T > l; ) >
i
(%] ] i b g
g 26of | y l |
o :
=
255 b > |
: :' : : I : :
50 l l 1 1 1 1 |
1580 ICER 1650 IEE 2000 006 010
Area-Averaged Time Series (GLDAS CLM10_M.O01)
(Region: 25E-55E, 69N -80N)
wewes Lriginal Daka
— linear Fit: y = 0. 00225 8x+4 148 ‘
7.0
! ! ! ! ' !
6.5 | g |

=1
=]

T
—

»=
L e =SS5
- ——
I
| .
.-,
- [ ]
1R

= 'S
(=] o
B
| i
e 1 _
V|
Lo _
—a
I
Al
o %
AP —
—.‘_._-.
-
-
A
F
T - A
L
= -

%]
w
Fo—u

MNear surface wind magnitude (m/s)
! L : g g !
w T
EECFEDLL aaees

w
o

bl
w

] ] i i i i
980 985 1550 1955 3000 005

]
010

140

GPCP accumulated precipitation (mm)
[35) L [=]] =] 5 E
[=] [=] [=] o o [=]

[=]

Area-Averaged Time Series (GPCP_RAIN_ACC.2.2)

(Region: 25E-55E, 69N-B0N)

wewes Criginal Data
— Linear Fit: y = 0.04116x+37.1
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Area-Averaged Time Series (GLDAS CLM10_M.001)
(Region: 65E-95E, 73N-B1N)

wwew original Dafa
e Linear Fit: y = 0.01052x4259
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Area-Averaged Time Series (GLDAS CLM10_M.001)
(Region: 110E-140E, 73N-79N)

wewws original Dafa
e Linear Fit: y = 0.01418x4256.2
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Area-Averaged Time Series (GLDAS CLM10_M.001)

(Region: 145E-175E, TON-77N)

wwew original Dafa
e Linear Fit: y = 0.01209x+258
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Near swface air temperature (K)
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Area-Averaged Time Series (GLDAS CLM10_M.001)
(Region: 180W-156W, 67N-74N)

wwww original Dafa
e Linear Fit: ¥y = 0.005658x4+2632.9
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Near swface air temperature (K)

Area-Averaged Time Series (GLDAS CLM10_M.001)

(Region: 165E-165W, 55N-65N)

wews Criginal Data
e Linear Fit: y = 0.003230x4266.1
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Area-Averaged Time Series (GLDAS CLM10_M.001)
(Region: 143E-155E, 48N-60N)

wews Criginal Data
e Linear Fit: y = 0.002951x4268.4
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Area-Averaged Time Series (GLDAS CLM10_M.001)
(Region: 120E-140E, 36N-43N)

wwww original Dafa
e Linear Fit: ¥y = 0.0006907x+281.4
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Tommuna abaa (AAHUN)

Kapckoe mope

Mope JlanTeBbIX

BocTouno-Cudupckoe

Yykorckoe mope

Mope
IHepuoanl
Amaepma | JIukcoH Tuxkcn Kurnasx  AiioH BaiI e Bpanrejans i L
Kai pem
1965-1975 129 176 228 215 191 191 180 181
2001-2011 116 152 224 214 178 190 172 185
Pa3noctb 13 24 4 1 13 1 8 -4
IIpono/KuTeJbHOCTD JieaoBoro nepuona (AAHUN)
Bocrouno-Cubupckoe
Kapckoe mope Mope JIanTeBbIX Yykorckoe Mope
IHepuoa Mop¢
bl Cpennsisi
Amaepma JAukcon Tuxen Kurnasx Aiion Baabkapkait | Bpanrens | Bankapem
1965-
1975 287 316 298 330 341 338 345 335 324
2001-
2011 247 280 291 294 294 300 276 286 284
Paznocrs 40 36 7 36 47 38 69 49 40




—— The Barents and Kara Seas
—— Arctic (NSIDC)
—— AS| AMSR-E (IUP-Bremen)
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Mo AaHHbIM AMepUKaAHCKOro HauMoHaribHOro LeHTpa
AaHHbIX no cHery u nbAy (NSIDC), 16 ceHTabpsa 2012 r.
Obin AOCTUrHYT aOCONMKOTHLIN MUHUMYM MriowWanmn
negsHoro NoKpoBa 3a BCHO UCTOPUIO CNYTHUKOBbIX
HabnaeHun — 3,41 MIH. KM2, 4YTO cOCTaBnAeT MPUMepHO
50% oT cpeaHen MMHMMaNbLHOU Nnowaam nbaa 3a nepuvoa
c 1981 no 2010 r. (NASA Earth Observatory, 2013). B 2013 r.
MWUHUMYM NeassHOro nokposa obin 3acpmkcnpoBaH 13
CeHTAOpSA: oH cocTtaBun 5,10 MIIH. KM2, 4YTO 3HA4YUTESILHO
oonbue, 4yem B 2012 r.; oaHako 2013 r. oka3ancs wecTtbiIM B
CAUCKe roAoB C MMHUMaribHbIM NOKPOBOM JibAa B
ApkTuke. [l1axke ¢ y4eTomM 3TOro pocTta, AONroBpeMeHHbIU
TPeHO YMEHbLUEeHUA neasiHoro NnokpoBa B ApPKTUKe
coxpaHsieTtcsa Ha ypoBHe 12% 3a 10 net. Kpome TOro, nea B
ApPKTUKe cTan 3HaYnTeNnbHO TOHbLUEe — NpuMepHo 3,8 M B
1980 r n 1,9 M B nocneaHue rogbl, a MHOTorneTHUU nea
3aMellaeTcs Ha OrpoMHbIX nrowanax ce3oHHbIM (NASA
Earth Observatory, 2013).



NMnowaab nbaa BO BCex BOCTOYHO-CUOUPCKUX U
AaribHeBOCTOYHbIX MOPAX COKpallaeTcs, HO C pa3HOu
cCKopocTbi. OgHOBPEMEHHO C 3TUM OTMe4YanocChb U
YMEeHbLUeHUe TOSLWMHbI gpendyrowmx nbaoos. 3amep3aHue
B aPKTUYECKMX MOPSIX B HacTosiLLee BpeMs nNponcxoouTt
no3sxe, 4yem B 1965-1975 rr. B cpegHem Ha 12 cyTokK. [1o3xe
APYyrmx pamoHOB apKTU4YeCKUX MOpeun B cpegHeM Ha 21-22
CYTOK negoodpasoBaHMe HacTynano B KOro-3anagHbiX
yacTtax Kapckoro u Hykorckoro mopeun. B pesynbraTte BO
BceX apkTu4yeckux mopsax B 2001-2011 rr.
NPOAOIMKNTESNIbHOCTb J1e4O0BOro nepuoaa yMeHbUnnach Ha
40 cyTOoK no cpaBHeHUIO ¢ nepunoaom 1965-1975rr., u B
cpeaoHem coctaBuna 284 cytok (Awuk u gp., 2014).
Mnowapnb nbaa B 4anbHEBOCTOYHbIX MOPAX YMEHbLUAeTCH
MeAJIeHHO, HanbonbLaa ckopocTb — 4% OT nnowaan Mops
3a gecatunetune 3acpmkcupoBaHa B OXOTCKOM Mope B
nepuopn 1957-2012 rr. (JlobaHoB u ap., 2014).



OuyeBUAHO, YTO TemMnepaTypa Bo3gyxa Haga BCeMU MOPSIMU
Poccun yctonymBo pacTteT, XOTH U C pa3HON CKOPOCTLHO.
HauMeHbllaa CKOPOCTb pocTa 3acdpmkcupoBaHa B ANOHCKOM
mope (+0,0083C/ron), a HanbonbLwana — B mope JlanteBbIX
(+0,1702C/rop), uto 3a 33 roga (1979-2011 rr.) pano
npupawieHue B +0,27C u +5,62C cooTBeTCTBEHHO. bbiCcTpee
BCero BoO3Ayx nporpesBarncs B APKTUKe: 3a YKa3aHHbIN
nepuoa Bo3AyxX Hag BCeMU apKTUYeCKUMuU mopsimu Poccum
«nporperncsa» 6onee 4Yem Ha 2C, YTO NOJIHOCTbLIO
COOTBETCTBYeT HabnwgaembIM TeHOSGHUNAM B nporpese
noBepxHocTu 3emnu 3a nocnegHue 60 net (KoctaHou n ap.,
2014).



KonnyectBo atmocepHbIX 0OCaAKOB Haf akBaTOpPUSMMU
mopeu Poccum ¢ 1979 no 2010 r. u3aMeHANOCHL
pa3HoHanpaBneHo — ot —16% B bepuHroBom mope oo +43% B
bapeHueBoM Mope. MOXHO BbliAenuTb crneayrouime
TeHAEHUMN — B [aNbHEBOCTOYHbIX MOPSIX U B HYKOTCKOM
MOpe OcaflKu He3Ha4YUTeNnbHO yMeHbLWUnuchb (-3...-16%), B
APKTUYECKMUX MOPSX OHU YBESNIMYUNUCH (npnyem, C BOCTOKA
Ha 3anag npupalleHue ocagkoB 3HaYMTerNIbHO pacteT — ¢ +5%
B BoctouyHO-Cnbupckom no +43% B bapeHueBomM mope)
(KocTtaaHoM n ap., 2014).

B bapeHueBOoM Mope hakTUHecCKum NpnNpocT CKOPOCTU BeTpa
coctasun +0,1 M/c, xoTa No NMHEMHOMY TPeHAY = NMOYTU Ha
nopsaok oonblue. B Mmopsax Kapckom, JlanteBbix u BocTo4HO-
Cnbupckom CKOpoCTb BeTpa yMeHbluunach.-B
AaribHEeBOCTOYHbIX MOPAX U B YYKOTCKOM MOpe CKOpPOCTb
BeTpa B cpeaHem 3a 1979-2011 rr. pocna, HO B KOHLE
nccneayemoro nepuona oHa pakTu4ecku yMeHbLnnacb Ha
0,5-0,7 m/c.
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