55 35 % 55 5 X R OB 2 Vol. 35 No.5
20114E 9 H Chinese Journal of Atmospheric Sciences Sept. 2011

kA, BN S 2011, JEAPBERKA AR AR UK S8 e L B AN [T, KR4, 35 (5): 847 - 862.  Zhang Ruonan, Wu Bingyi.
2011. The Northern Hemisphere atmospheric response to spring Arctic sea ice anomalies in CAM3. 0 model [ J]. Chinese Journal of Atmospher-

ic Sciences (in Chinese), 35 (5): 846 — 862.

JEF IR KR S[ITEFILRE kR T By EER U
KEM R X

T EAERED B, dbat 100081

# E O CAMS. 0 U, @I i — R EE R 0 R 5T 2 BROR IR XS AU 8 VK 25 HE FE (Sea Ice
Concentration, A SIC) SRIA MR , K51 PKE 4L EOF 55 ZBZS (EOF2) Ryt e RET 2] Fidy. x4
73 (B S8 i A g SIC FZEARS L, FE R But g i shamin . iRXIe g5 R fER RE L, RN
HAEEZFHINEEEDE, £ SIC R 5F. EELLIRAIANR . hRBE L EBKSEEEBEXR, THZ
X E AR AR K A i AR AR m T K IE S R A AR K STk, 7R H RN S e ) R I 2 e A
b JR s ARJE R IR 0K 8 A8 B S B R S5 . TR 205 KA R S5 B WL AS O IE R 454,
A0 7 AT A3 5 1B A DU A S BN ALK LA HBIX . B 15 6 JEI R AR M i B AR 3R B I RS . X AR DG Y
72 SRR X G e SR TR BRI S A DG AU SIC SH el i BRI e i AR R A R R G
() 531 o 3 A 2R T AGH  Sp  38 5 5 R AU It AR B AR P AT DA &t DR RBE B DL . TR R AR X R E A
WBhfght i LR, I AEXTRE S R I R . BRJA A EE TR RN IR 12 A EAE RS R A A
O3 AR B AT RO AR S DX, S T 52 M 2 S 0 DX 198 SR AR Ak

KB WK WEUKEEE BEEROK BUSERRE ERAR BREOR B shE e

XEHS 1006 - 9895 (2011) 05— 0847 - 16 hE4SHES P46l XHkFRIRE A

The Northern Hemisphere Atmospheric Response to Spring Arctic Sea Ice
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Abstract The influence of Arctic Sea Ice Concentration (SIC) anomalies on the atmospheric general circulation dur-
ing spring and summer is investigated with version 3. 0 of the NCAR Community Atmosphere Model (CAMS3. 0).
Regress the second EOF mode of ICE to observed ICE, and then added to climatic ICE as the external force of test.
The results show that on the intraseasonal time scale, the atmospheric circulation anomalies evolved from spring to
summer, and the spring Arctic SIC anomalies were thermally and dynamically consistent with atmospheric circula-
tion, surface temperature, and rainfall anomalies in spring and summer, especially contributing to less spring rainfall
in eastern China and more summer rainfall in northeastern and central China. While on short time scales, the initial

adjustment of the atmospheric circulation is characterized by relationship of out of phase in geopotential height anom-

YRS HE 2010-09- 26, 2011 -03 - 29 Y& EHi

BHHMB Atk (K5 R GYHY200906017, GYHY200706005, [E% A ARMF R4 WD H 40875052, 40921003, o ES
LRI BT BT H ARG

EEEN A, L. 1986 AF A, BILBEAE . DRG] s A aRIE X R SRR AYE I . E-mail: xiaoruo5201314@126. com

#i{EE KM X, E-mail: wby@cams. cma. gov. cn



I 3
848 Chinese Journal of Atmospheric Sciences Vol.

& Bk

alies in the lower and upper troposphere locally, and after two weeks, the out of phase turned progressively to more

barotropic with the responses propagating to remote areas, at last, the quasi-equilibrium stage of adjustment is

reached in the sixth week. The remote responses are regarded as a stationary Rossby wave generated thermally and

dynamically through an anomalous turbulent heat fluxes and atmospheric circulation internal varieties. At first, the

surface heat fluxes were changed by anomalies in the Arctic SIC, and then a large scale stationary Rossby wave was

triggered through the interaction with atmospheric circulation. The lower tropospheric response is baroclinic and

thus favors upward emanation of wave activity flux in the negative height anomaly area; while, in upper levels, the

energy is dispersed to East Asia through teleconnection, the internal varieties keeping the energy, and then affects

the climate in this area.

Key words sea ice, sea ice concentration, summer rainfall, sensitivity test, control test, transient process, wave

activity flux
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Fig. 1 (a) The spatial distribution of positive phase of spring Arctic SIC; (b) time series of the second EOF mode of spring Arctic SIC
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Fig. 2 (a) The spatial distribution of thefirst EOF mode of differences in spring 500-hPa height between positive and negative phases in sen-

sitivity tests (units: m); (b) same as in (a), but for summer. The outer circle is 10°N
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Fig. 4 Composite surface heat flux (units;: W/m?): (a) Spring; (b) summer. The contour interval is 5 W/m? and the zero contour is omit-

ted; outer circle is 30°N
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