SAON-Spb meeting, July, 7" 2008

corclitlons

Vasily Smolyanitsky
head of laboratory of sea ice climate manuals
Arctic and Antarctic Research Institute

(based on “Changes in Ice Cover of the Eurasian Arctic Seas in relation to climate” by Frolov,
Gudkovich et al, 2008 and “Review of Hydrometeorological Conditions in 2007” by AARI, 2008)
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— Delayed mode monthly scale reports from the hunting and
cargo vessels from late 19" century

— Routine daily and weekly reports on sea ice conditions from
a network of polar coastal stations from 1920s

— Routine aerial ice mapping: manual (1932-1992) and
instrumental (1951-1992)

— Reports from manned North Pole drifting stations: 1937,
1951-1991, 2003...

— DARMS aute-stations (1953- 1972) and IABP buoys (1979...)

— In 1986 a new ice informational system launched in AARI in
a test mode and in 1989 in a routine mode based on
Meteor/ COSMOS/NOAA/EQOS etc vis/irfmicrowave sat
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1)Ice extent/area and area of ice massifs for
Greenland....Chukchi Seas from 1900s (obs, charts)

2)Ice total concentration, polynyas, old/FY/new stages of
ice development, fast ice propagation, stages of melting,
surface topography from 1933 (charts)

3)lce phenomena - dates of first/stable formation, melting,
disappearance from 1920s (coastal stations)

4)Level ice thickness at coastal stations

5)Ice drift trajgctories and patterns (from NP/DARMS/IABP
from 1937}

6)lce/snow properties measurements in a point of NP
drifting stations and expeditions

5



-7

S =

)

~7

xient/area/area of ice

IMESSTiS

_ff WMudoprayma o cicTeme - Windows Internet Explorer

@ y = Ié hikkp: ) few, aari.rufprojectsfecimofmodul, php?mod=d0005 &n=1#

=142 [ | Jron.

N ~ e )
o &8 VHbopHaLMA 0 cHETEME | | g -~ & B -
i Pz s Kanracaira P v £ Umar oot BCHMI [l Prnmacr g nanwacarems Hazan CoepryTn ELLILE "O"mor-;‘;_'g

FECHMQ

=EVHAR NOCYIAPCTBEHHAR CHCTEMA MHDOPMALIMSM
OB OBCTAHOBKE B MMPOBOM OKEAHE.

MHSORMALAR O MOLLIE

| TAEMM LI LAHHBIX

APKTHIECKWA W Ml TAPKTHH ECKWA

1831 0- MOSAEAD BATEABCKAA MICTHTIT

=

HP BZHMO AHHH f Tieposd rocr o apar aussans wapsi a as paroasf TAEMHLU GG HHBE

AEADEATOCTE APKT MHYECKHX MO PER W WX PARDIOE

JIEADEHTOCT b APKTHYECKH: MOFER H WX PAROIOE

o=

CraTHer xap THKH CTH APKTHYECKHX Mopei H HX paiioHoE | ma
| Hoas | Hoas | ABrycr | Cerrabpn

z A

] ROTOPEX 1 =2 3 [1[=2[3 |1 =2][3|1]2]3
KapcEoe mope:

[ 2:‘::‘“‘"“"“" D12 | 207 24D 76117 54023 |40026 (32024 18119 | 9014 | 410 | 302 | 27
qc:::bp"‘““"m’ 9405 (9315 9107 |82/9 [85/11 [B0015 (70021 63123 (35024 47025 43124 43724
Bce mope 035 [915 877 Rano|7enslsans|ssine 4sns Ben7 [zonzlanisams
Mope Nanresrx:
Bamazmazs macTs 936 [9nm 8810 Ran 1 [anafrsnalanan seema[sans [aors[4ema [snee
Bocrowmax macTs  [90/10|902 879 [B3010 [7814 (670195324 37026 Rer24 2121|1921 [1220
Bce mope 0205 |90 8807 | 408 |S0011 [71016 |50/20 47622 38422 |34021 [33420 33620

BocTouso-CEOBEPCEOE MOPE:

regeime ;.

pavepea s

fennnre |

ar dr uec e mapaerepacr dan

I3almn:nnx TACTH 617 9‘5.!"? e | 9207 | D0ME [B86012 [F6020 6723 [S6125 (49026 (46028 (4428
IBm:mmx TACTH ORI | 982 QW3 (963 [ 9557 | 920 |BEA S 84017 [TRI21 | 742460025 (68126 e
IBce mope 94| 974 Paid (P44 | 935 | B9 |B2M16 T8 BT 61023 57024 (56524
Iy E0TCEDE MOpe:
| 72— I I I I I I I I I I
: 100 100
2000 ?5 ............. ?5
1500 S0 50
30 ............... 30
1000 20y 20
500 : ; ; : .4 10 10
o . ?'=—2?2I)? t+16|14 , , 5 | : : I ...... l...; .......... I i 5
1900 1920 1940 1960 1980 2000 1900 1920 1940 1960 1980 2000
-1000 -500 L] 500 1000




CEextent/area — annuall climatoe)oHL;

L, ThiC. KR
2400

2200 +
2000 H
1800 -
1600 A
1400 A
1200 ~
1000 ~
800 -
GO0 A
400 A
200 A
R o o o o o o B 0 B S 0 5 S 6 LS e e e

1960 1855 190 1965 1970 1975 1980 1985 1990 1995 2000 2005
ok

Changes in the Eurasian Arctic sea ice extent in August for 1950-2007



]

| ,
ViNgENdReEwIstages of ice developmEimEsT
loz — cliinztology frog 1Y

® tv
2
@)
H_
| I—
(Q})
| D
)
(=Lm
02

b 750 = e

Cywa

HeT gaHHLX
100%

9%
75-95%
50-74%
25-49%

1-24%
0%




0w AW 120°W

e 120°W
T A
85-100%
B5-34%
TE-B4%
BS-T4%
55-64%
45-54%
35-44%
o 25-34% |
3w 15-24% :
5-14%
1-4%
et

180°

0

150°E

30°E

e a0°E 120°E




Slila C

2
@)
:_

80° . 70°

0. BpaHrena -

30 %742 M. Kpewkens i, [/ e
g C g KoTenbHeld, .

£ \ 7 Meic U.Iah&,rpoaa'
. = aap N .. ’ )

o o. AHleeFl

M&HHQ\KEDMEIK)!HI:I

0. Benpii—"—2L——¢=""\ o~ .é, X

THI{CH _q

5
e
e

90° | 1200

polar coastal’statioNSHIiNIiE

7/150°

10



Cep

9205

p{‘ WMudoprayHa o cucTeme - Windows Internet Explorer

C ozl El

J—

Lt

:)

|g http: s, aari.rufprojectsfecimofmodul. php?rod=d000S&in=1#

G-

v &

& Midioprauka o creTeme | |

J
Lelole

LI"? I\IE
- iR

berir Frasaam F Mapracanra A Mavwaus £.575% Usarpe ECHRO [ Pramemesr em noncaneareme

CECHM@

=EAMHAA NOCYOAPCTEEHHARA CUCTEMA MHDOPMALMM
OB OBCTAHOBKE B MMPOBOM OKEAHEs

APETHYECKHHA M U TAPKT MY ECHH A

14354 10- HCCA EAD BATEABCKHA HICTHTYT

MHSOPMAULWA O MOAYNE iiﬁiiiiiii iiiiiii

Coepaprn

7 HIDAT , MOHEAEAEHHE
077904

HP ECHFIO A8HFH ¢ Neposd rocr o apar dsecans, vap=n o da paraqas S TAENMUs] QaHHBE E
SAEADBWTOCTh APKTHYECKM: MOFER M Mz PARCIOE
JMEADEBWMTOCThE APETHY ECKMX MOFER M Mx FAAOIOE
CTATHCTHYECKHE XapaKTEPHCTHEH JIeI0EHTOCTH A KTHYECKHX MopeH H HX paiioHo
. A Hoas Hooas | ABrycT | CenTabps
EBATOPHR

3 a [ 72 31231 =2]3][1]=2]s3
KapcEoe mOpe:

n ﬁ:‘::mm D1/E (2007 249 [FEM17 |62 [49/26 [32024 12019 [9014 | 410 | 32 | 27
E:::BP‘“’““"W 045 (9305 917 | 229 (25011 [20015[70021 63023 55624 |47025 (45024 | 43024
Bce mope om/5 (9165 277 [R300 [76n3 [6eM6[5510 asnz Fail7 3007|2716 [2715
MMope JlamresRx:

Bamagmaz =acTs 056 |90fe s=il0 el [g3nz[7snalemial sos Faias [aome 406 [somea
Bocroaman wacTs  [90/10[ 9002 279 300 (724|670 5324 37026 e 21021 (19021 (12020
Bce mope oS (906 287 |24 [20011 [71516|59620 47522 B2 34021 |33020 (33020
BocToaao-CHOEpPCEDE MOPE:

Bamammaz =acTs DAIT 9567 04J6 | 9217 | 90UR [Ba/12[T6I20 67023 [aiS [40026 [96/28 [44528
Bocroamans wacTs ogi2 (a2 973 |9 [95i7 [92m [geis san 7 7aizi [Tamzd|eoms 6ame
Bce mope o7 (9704 964 | odrd [o3i6 |20m [g2ns 75n2 B2l 12357245624
U yEOTCEDE MOPE:

ﬁ:‘::mm 00/10 (20015 T1A6 B0 T [S0M6 [40016 32015 27016 P26 (1217 16118 |15
Bce mope 271179013 6914 59012 [s0011 [a2n2 (3514 2005 Pana|iensins|isne

[t

p=iama

3 o=

Oawmanee |

AT AT AT A A LApALTERACE Al

| el el el e S T __

11



220 p
200 , A \

i - l/\\ /\V/ \\ \\ /] //\\ /\\/\

160 /'\// \\AIKV/J \\/ R (PN 2

140 V

120 +—+—"———"———"—"—"—"—r—"—"—"—"""—"""—"

1936 1941 1946 1951 1956 1961 1966 1971

X

" A,MWVA LA
S A Vi AR

17 -

1936 1941 1946 1951 1956 1961 1966 1971 1976 1981 1986 1991 1996}
ofbl

Maximum level ice thickness variations grouped for the coastal
stations for Kara (upper) and Laptevs-Chukchi Seas (lower) for
the period 1936-2000 (Frolov, Gudkovich et al., 2007)
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NP stations trajectories and mean ice drift vectors for the summer (a)
and winter (b) seasons during the warm epoch and difference between
the mean ice drift vectors between the warm and cold epochs for the

summer (c) and winter (d) seasons (Frolov, Gudkovich et al, 2007) 13
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