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Materials and methods 0 13
*Sea ice fields were observed from ENVISAT (ESA), RADARSAT-1 19
(CSA), and RADARSAT-2 (MDA) satellite radar imagery for 2005-2013. 55.4 '
The satellite data is distributed by Kongsberg Satellite Services (KSAT, L S 1.1
*The area of sea ice coverage was calculated with ArcGIS 9.2 software; s TR J Vi e 1.0
eSST evaluation was based on radiometer MODIS (TERRA’ AQUA) ENVISAT image from 26.02.2007 (09:08 ENVISAT image from 22.01.2006 (20:05 \
satellite data for 2003-2012 (822 images); UTC). Fast ice was observed along the UTC). Extension of ice fields is shown by S . - 0.9
-Air temperature and wind speed were obtained from Autonomous  Curonian gpit s:wk?lre up to G;’ardeySky blue arrows pEERES T 0e
Hydrometeorological station (AHMS) installed on offshore ice-resistant (©ESA 200¢ e ey S, °C '
fixed platform (OIFP) D-6 at a distance of 22 km from the Curonian Spit ~ [EEEEECHEEEEREIE é 20 >4.8 0.7
shore; e RO
Indicator of the severity of climate was defined as the sum of mean ‘, * 54.6 0.6
monthly air temperatures anomalies (T) from December to March. The 1.5
limits of winter's type temperatures were taken as in equation: T=Tx%0. £ R <7ipeda 0.5
Severe winters are the winters with T< 4.8 C, mild winters meet the i e L 4.4 v
conditions-4.7<T2>3.1 °C, and soft winters are the winters with T>3.2 0% 1.0 '
Variations ofrsea tceextensitre analysis of the maps of sa2 0.3
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1001 = L °  +SSTincrease is estimated at a rate of 0.5+0.4 °C/decade in spring, and
10. s B8 maximum increase was detected in summer 1.1£0.4 °C/decade. Cold
3 gg CED period perform negative SST trends: -0.4+£0.6 °C/decade in winter and
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SST and air temperature interactions
.Baltyjsk 1.0
€) (b)
ENVISAT image (09:03 UTC) (a) and SST MODIS (TERRA) (10:05 99

1

©ESA 2010 , | ”
Distributed by Kongsberg Satellite Stati‘n 18 M ’\ ﬂ /\ m
l(laipeda
14 -
2 2007-2008 O |
100000 : w
2 EE——rE e B
- 10 - L1 Lt -—-—-FA¥r-rA--FrFtT-rr
10000 ‘E o 7 \ ‘ \
1000 = : | ’ | | |
100 E N |
10 u L\‘
2 | / U

“rr?:‘r&\lﬁ\‘&\l{\l‘é‘i\‘&\li\lﬁ\'s\'WE“&\I&\ISS555ooooo855555880880888888888 88888 SRR 88

UL L L L Y

T T T T U T T T T T
f VIX WVIXK I/VIX IVIXIT VIXKI VIXIiII VIXII VIX I VIX

. Month
-6
Air temperature SST Air temperature trend — — - SST trend
y =0.002x + 8.52 y =0.01x + 9.64
R2 = 0.0002 R2=0.003
(a) - . ]
Grease ice spreading on 31.01.2010. a) Radar image from ENVISAT (20:05 Interannual variations O;tg;ir;ﬁr;‘?cg:a;ggig%r&o'FP D-6 and SST from

UTC). Grease ice along the shore is shown by blue arrows. b) Picture taken

ifomthe shorenedrZelenogradsk ©_  -Linear trend of air temperature change in the South-Eastern Baltic is
5 | 23 estimated atarate of 0.02 °C for 2004-2012;

*A strong correlation is found between air temperature and SST

change: number of pairs = 87, R*=0.91, bias = 1.33 °C, RMSE =1.73

OC;

*Seasonal change of air temperature coincide the SST seasonal
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CONCLUSIONS

1. Within a short time period from 2005 to 2013 winters of various ice
2 formation types, ice spreading, and ice fields stability were observed.
According to the character of ice formation processes different types of
1 winters were detected. There were three soft winters during the studied
period: 2006-2007, 2007-2008, and 2008-2009. Mild winters were
o observed in 2005-2006, 2009-2010, 2011-2012, and 2012-2013. Only
one winter of 2010-2011 fitted the severe conditions.
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2. Sea ice was formed within 5-7 days of air temperatures below 0 °C
» and absence of vertical mixing of surface waters. Sea ice formation is
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Radar image from ENVISAT (24.01.2010, 09:00 UTC) (a) and SST by MODIS associated with the establishment of anticyclonic conditions when

10000 _ . A significant decrease of air temperature is observed, and light winds of
1000 (AQUA) (23.01.2010, 12:00 UTC) (b). Sea ice spreading is shown by arrows eastern rhumbs are prevailed. The active processes of ice formation
2.5 was not observed under the domination of west transfer and cyclonic
e conditions.
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| I | | A ‘ | I | 15115 4. A coincidence of air temperature and SST seasonal change was
10000 g gmosagmyry o TS oy C/ 10 05 revealed. Positive SST and air temperature annual trends were caused
1000 M e o of' & — N E by intensive increase in warm period (summer and spring).
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05 9. The observed SST increase in the region was spatially
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Legend Date Legend ) The research was conducted in the frame of NATO SfP 984359
1—icearea, km’; =1 +2 « 345 N6 B ©ESA 2011 — ey —
2 —airtemperature in Klaipeda, °C; LU -1.5
3 —mean daily wind speed by AHMS data on D-6, m/sec; Spreadlng of sea ice by ENVISAT,

4 —mean daily airtemperature in Klaipeda <0 °C; 24.02.2011 (09:12 UTC) (blue line)
5 —mean daily wind speed by AHMS data on D-6 from 2 to 10 m/sec; e

Correlation of the sea ice coverage area
with air temperature and wind speed




