Vol.27 No.4

2015 12 CHINESE JOURNAL OF POLAR RESEARCH December 2015

)-W\MNV\N'(
12 3
(! 710014; 2
3 610225; 4
NCEP/NCAR 500 hPa
30
4 500 hPa N
doi: 10. 13679 /j. jdyj. 2015. 4. 364
0
2
“@ » 12 . 2007
( 1) 21
2012
10.38 x 10° km’
1981—2010
10% » N
34
2014 9 2014 9

(2015CB953903)

266100;
100029)

0 NSIDC
<850 hPa
30
o Deser Teng 6
o 1979—

. 79
- Francis

(41430533)

1990 ° o E-mail: xxyyqql222@ 163. com



4 365
o SSM/I-SSMIS 25 km Xx
25 km 1979—2013 ;
NOAA /NSIDCClimate Data Record ( CDR)
25 km x 25 km
Ho 1979—2013 . .
( AO) ( NAO) N
ey ( NCEP/NCAR)
2.5°x%x2.5° 1950—2013
( ) Davini 15
( DCGN )
Zw(A —Zpo( A s
GHGS( /\0 (1)0) — 500( 0 d)()) S(I)( 0 (r’)b) (18_)
b — b
LAy dy) = Zso( A
GHGN( AO d)o): 5(X)( 0 d);\) 500( 0 d)O) (1b)
d)N - d’o
/\0 4)0 )\0
1344 0°—360° o, 30°N—75°N ¢, =
by —15° dy =y +15% (Ao o)
(2)
GHGS( Ay &) >0 GHGN( A, ¢,) < - 10 m/°lat
(2)
o (Ao )
(3)
VA ) - Z . —15°
GHGSZ( /\0 (1)0) — 500( /\0 d)é) 1550(?( )\0 d)b )
< -5 m/°lat (3)
Tibaldi ~ Molteni '
( ™ )  DCGN
1 1979—2013 ( x 10°
km®) . NSIDC Sea Ice Index

Fig. 1. Annual average of Arctic sea ice extent from 1979 to
2013( x 10° km®) . Data from Sea Ice Index provided by
NSIDC
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Fig. 2. Variation of Arctic sea ice extent in( a) March and ( b) September from 1979 to 2013 ( relative to the average from 1980 to
2010) . Data from Sea Ice Index provided by NSIDC
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3 (a9 6—8 ( )5 (b)9
Fig.3. (a) Sea ice concentration anomaly in September relative to JJA from 1979 to 2013 ( the areas in black boxes are significant for
reduction of SIC) ; (b) SIC trends in September
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Fig.5. Variations of annual average blocking frequency in summer from 1950 to 2013 over four regions. ( a) Bering Strait; ( b) Okhostk

Sea; (c) Eurasia; (d) Greenland. Thick black line is result from smooth line
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Fig. 6. The longitudinal distributions of the blocking frequency
for TM and DCGN indices. The thin line is result from
TM index and the bold line is result from DCGN index
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Fig.7. Variationof annual average blocking frequency in summer from 1950 to 2013 used by TM index over four regions. ( a) Bering
Strait; (b) Okhostk Sea; (¢) Eurasia and (d) Greenland. Thick black line isresult from the smooth line
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Fig. 8. The difference of geopotential height anomaly at 500 hPa between days with and without blocking in summer from 1950 to 2013
over four regions. ( a) Bering Strait; ( b) OkhostkSea; ( ¢) Eurasia; ( d) Greenland. The shading regions are statistically signifi—

cant at the 95% significance level according to the Student’s ¢ test
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Fig. 9. The difference of surface air temperature anomaly between days with and without blocking in summer from 1950 to 2013 over
four regions. ( a) Bering Strait; ( b) OkhostkSea; ( ¢) Eurasia; ( d) Greenland. The shading regions are statistically significant at

the 95% significance level according to the Student’s ¢ test
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Fig. 10. Surface temperature anomaly caused by blocking in summer from 1950 to 2013 over four regions( unit: K) . ( a) Bering Strait;
('b) OkhostkSea; ( c) Eurasia; ( d) Greenland. Thick black line is result from the smooth line
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Fig. 11. Normalized ofannual average blocking frequency without linear trend over four regions. ( a) Bering Strait; ( b) OkhostkSea;

( ¢) Eurasia; ( d) Greenland. Dotted line is £0. 6 referenced line
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Fig. 12. The difference of surface air temperature anomaly between summer high and low blocking frequency years from 1950 to 2013

over four regions. (a) Bering Strait; (b) OkhostkSea; (¢) Eurasia; (d) Greenland
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Fig. 13. The difference of meridional transient heat flux anomaly at 850 hPa between days with and without blocking in summer from
1950 to 2013 over four regions. (a) Bering Strait; (b) Okhostk Sea; (¢) Eurasia; (d) Greenland. The shading regions are
statistically significant at the 95% significance level according to the Student’s ¢ test
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Fig. 14. The difference of meridional temperature advection anomaly at 850 hPa between days with and without blockinginin summer
from 1950 to 2013 over four regions. (a) Bering Strait; (b) Okhostk Sea; (c¢) FEurasia; (d) Greenland. The shading re—

gions are statistically significant at the 95% significance level according to the Student’s ¢ test
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EFFECT OF NORTHERN HEMISPHERE MID-HIGH LATITUDE
BLOCKING ON THE VARIATION OF SUMMER ARCTIC SEA ICE
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Abstract

The relationship between mid-high latitude blocking in the northern hemisphere and the decline in Arctic sum-
mer sea ice was investigated using National Centers for Environmental Prediction/National Center for Atmospheric
Research daily 500 hPa geopotential height reanalysis data. Results show that there are high blocking frequencies o—
ver the Bering Strait the Okhotsk Sea Eurasia and Greenland which correlate closely with the areas of reduced
Arctic summer sea ice in the past 30 years as observed from satellite data. Differences in surface temperature me—
ridional heat transport and temperature advection in 850 hPa anomaly fields between days with and without blocking
were calculated and the results show that mid-high latitude blocking has a significant impact on the reduction in sea
ice. An increase in blocking frequency in northern hemisphere mid-high latitudes will increase the surface air tem—
perature poleward heat transport and temperature advection further accelerate the melting of Arctic sea ice.
Therefore thermodynamic effects caused by blocking over the Okhotsk Sea and Eurasia could result in a marked re—
duction in Arctic sea ice.

Key words Arctic sea ice Arctic amplification blocking



