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Table 1 The variance contribution rates and the cumulative

contribution rates of the first three SSTA EOFs for five sub-basins
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Fig. 6 The GEFA response field of winter air temperature anomalies in Northeast China to the five sub-basins’ first three

EOF modes (Solid (dash) line for positive (negative) values,CI=0.5 °C/°C ,shaded areas are significant at 0. 1 level)
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Fig. 7 Composite difference of height anomalies fields at 500 hPa between high temperature years and low temperature
years for winter air temperature anomalies in Northeast China as identified by the series of standard winter air temperature

anomaly ( Solid ( dash) line for positive ( negative ) values,CI=30 gpm,shaded areas are significant at 0. 1 level)
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Fig. 8 The GEFA response sensitivity of Z500 to the SST EOF3 of the a.Tropical Atlantic (TA3) and
b.North Atlantic (NA3) (Solid( dash)line for positive ( negative ) values,CI=30 gpm/°C ,shaded areas are significant at 0. 1 level)

f) GEFA i3 (€ 8b) W1, 55 500 hPa 7 B A i 24 H
Y (B 7) 1t —IE—50 " AL, b 52 4 D
IR DX IR — 58 1) 7o R S s, B 5 i - I
b X A& Z SR S O AR A R IR R R A I Ok v
2R RN BN AR JE H DX, AR b X ACTRKE S i
iy R TER TGRS 3 BEAS (TA3) AL KPE S 3
RS (NA3) 2 PR AL M IX 5550 & i 152 114y 782
RS,

v

IRy = =|

AR SV R 550 A vk (GEFA) 51 E

ARACHE DX 57 5 12 BT 2 A i, OF 25 B 22 9 E A2
I3 (EOF) (& ARk  BFFE T JCIE 1 1 3 X2
LAFIBIEVR AAT, Fp R AR A 1l IX 2 Z IR At
A Bt DX S5 ) R I At 3 B i R AL A 245
REW .

1) ARHE) SO S5t e A 05 1, A5 BAR b IX
A ZR R AT A E RO T A28 14 ) 7 14
AL 8 o X w97 A L A4 RS P N R A 2 5 T
1, CUREARZS BB 120 AN BR T OTI2 Ak, e Ak
THEREAE TR E , (XA 1 R B8

2) PRI 2w R IE—f—IE”



K71 R 24 2224 FRBIENT, 2014 ,6(5) 1459-468

Journal of Nanjing University of Information Science and Technology : Natural Science Edition,2014,6(5) :459-468

SRS (TA3) DL R RV EE 4l o B
“IE—f—IE” = FUAR A (NA3) (Y580 B, 2Rk i
XA S S Al AV R i 125, 28 Ah s B 2 02 L B
b DR T 1 ML DX A RSP 3 SRS AL 5 e
RACHR X {H f 3 DR B /0. At Vg 3 ) 2 e A
e

3) KARE X G PGV TA3 RS 14 W) 7
FAEALRIR I B IE—A—IE " (1 = AR R, AR K
FE IR IR VS A% 28 DU R b X, ¥ 28 I AR R
RS T B R AR ALK, B 30Z X IR 25 I ; 24
JERPGHE BB IE—f—IE” =B (NA3) , AR
S AE DS T 2, B Ve 25 R o ki — 25w T 2 )
ARACHBIX | 35 A T2 XA A S D

ARSI GEFA 78 25 Jb b X & Z S R v i v
G RV PR 2 ) R IE—f—IE” = AR A
B (TA3) DL S A6 RV FE LR ) b 3 < IE—f—
IE” =R AR (NA3) XFHE 50 a RARJEHLIX 4 =K
T A 35 RGBT (H2 GEFA Ry e i Ak 1
TELEA TS A T30 A 05 1) 258 RO B0B% , LA Hh A0y K
RS 1 B R RJE L (TP 1) X AR b i X 1 52 Wil
ANWE, ST E5e A w22 , FLR R AT e 2
T 10 a AT PR ZR b DX %) <Ol S A
52RO A, BT RESE GEFA 1 FH7E AR b iX
ANAEXT AL/ 8 DX 38018 R i e 3R AP T 8, L 52 i [
WA FFE— L R G

S22 3Lk

References

(1] Eieile, Bk v, R, 451991 42 K PRI 52 0
XK 2 W0 B BB S 50 [T]. B AR 2 B i,
1995,18(2) :200-206

WANG Qiangian, QIAN Yongfu, XU Haiming, et al.Nu-
merical study of influence on rainfall of 1991 Pacific SST
anomaly[ J ].Journal of Nanjing Institute of Meteorology,
1995,18(2) :200-206

RV R4 ENSO S AR ARBR S %o v [ AR 3 <
e SR IL I 3 A [ ] F B0 TR B, 1998, 21
(4):615-623

ZHU Qiangen, XU Jianjun. Observational study on the
effect of ENSO and its interdecadal variations on the cli-
mate anomaly in eastern China[ J ].Journal of Nanjing In-
stitute of Meteorology,1998,21(4) :615-623

FREWAE B SC, EAK, A5 3 4 Z R 19 AR PR 1k &
HERAF AR W I OCR )] Ak 5 5T
%%,2009,14(1) ;45-53

KANG Lihua,CHEN Wen, WANG Lin, et al.Interannual
variations of winter temperature in China and their rela-

tionship with the atmospheric circulation and sea surface

(7]

(9]

[10]

[12]

467

temperature [ J ]. Climatic and Environmental Research,
2009,14(1) :45-53

KAtk A X AR AR FRAE KX 5 100 hPa 5
G VOALEN R R AR (D] M
AR ERE,2002
ZHANG  Youshu.

temperature in North China and the relationship between

Climatic ~ characteristic ~ of  air
100 hPa geopotential height anomaly, SST anomaly in
Northeast Indian Ocean and the air temperature [ D ].
Nanjing ; Nanjing Institute of Meteorology,2002

ARARHE , 150 FR B BROK 2130 50 4F 3 42 BRI IR 57 %
F [ ZR T DX A i J3E S S R 2 R T 5 [ 0] 4R
ARG EHR,2001,17(4) :371-380

CHEN Peiyan, NI Yunqi, YIN Yonghong.Diagnostic study
on the impact of the global sea surface temperature anom-
alies on the winter temperature anomalies in eastern
China in past 50 years[ J].Journal of Tropical Meteorolo-
gy,2011,17(4) .371-380

JE LN, M. B RE A 9 3l S 5 v R R S Y
MTREIR AR [J]. M AU A B o Al 2007, 30 (5)
667-673

TANG Weiya,SUN Zhaobo.Effect of Indian Ocean SSTA
on China temperature anomaly|[ J ].Journal of Nanjing In-
stitute of Meteorology,2007,30(5) :667-673

Yang J L,Liu Q Y, Xie S P, et al.Impact of the Indian
Ocean SST basin mode on the Asian summer monsoon
[ J].Geophysical Research Letters,2007,34(2) :1.02708
it VLG LL, WAL, 55 & IRV VE IR AE PR |
ARARPRAE AT R SE R [T ] MU BE R 22, 2006,
26(5) :557-563

QU Jinhua,JIANG Zhihong, TAN Guirong, et al. Relation
between interannual, interdecadal variability of SST in
North Atlantic in winter and air temperature in China
[ J].Scientia Geographica Sinica,2006,26(5) :557-563
Liu Z Y, Wen N, Liu Y.On the assessment of nonlocal
climate feedback. Part 1: The generalized equilibrium
feedback assessment [ J . Journal of Climate, 2008, 21
(1):134-148

Frankignoul C,Czaja A ,Heveder B L.Air-sea feedback in
the North Atlantic and surface boundary conditions for
ocean models [ J ]. Journal of Climate, 1998, 11 (9):
2310-2324

AU, ¥ T2 RS SO R T[]
£,2010,36(4) :1-6

ZHU Yanfeng, XIAO Ziniu, WEN Na. An introduction to
the generalized equilibrium feedback analysis[ J].Mete-
orological Monthly,2010,36(4) :1-6

Zhong Y F,Liu Z Y, Notaro M. A GEFA assessment of
observed global ocean influence on U.S.precipitation var-
iability ; Attribution to regional SST variability modes[ J].
Journal of Climate,2011,24(3) :693-707

Ropelewski C F,Halpert M S.Quantifying Southern Oscil-
lation precipitation relationships [ J].Journal of Climate,
1996,9(5) :1043-1059

Gutale D S, Kann D M, Thornbrugh C. Modulation of
ENSO based long-lead outlooks of Southwestern US
winter precipitation by the Pacific decadal oscillation[ J].

Weather and Forecasting,2002,17(6) ;1163-1172



FKIR , A5 ARE M IX A S X VA L S5 R L ) TS

ZHANG Chen, et al.Response of winter air temperature in Northeast China to SST anomaly.

Wen N,LiuZ Y,Liu Q Y,et al.Observed atmospheric re-
sponses to global SST variability modes: A unified assess-
ment using GEFA[ J].Journal of Climate,2010,23(7) ;
1739-1759

VLAREL, RAMETR, XUAE T, 35 B T SOV S f5t O 12
1) 2009/2010 4 rf [ 4 Z2 Sl S B A2 T [ 0] 4%
A2 ,2013,29(1) :28-36

JIANG Zhihong, WU Yanzhu,LIU Zhengyu, et al.A diag-
nostic analysis of air temperature anomaly mode over

China in 2009/2010 winter based on Generalized Equi-

librium Feedback Assessment ( GEFA ) method [ J ].
Journal of Tropical Meteorology,2013,29(1) :28-36
TR SOV 5 73 A 7 vk B AR FE I X R
Bt A 22 B [ D)L F 5« o R 3 K g 1 B
BE2£BE , 2009

WEN Na. The feedback
assessment and its preliminary application in oceanic
feedback to atmosphere[ D].Qingdao: College of Physical
and Environmental Oceanography, Oceanic University of
China, 2009

generalized  equilibrium

Response of winter air temperature in Northeast China to SST anomaly

ZHANG Chen"*? YU Jinhua'®> LIU Hongyan’ HE Wenpeng’
1 School of Atmospheric Sciences, Nanjing University of Information Science & Technology,Nanjing 210044
2 Key Laboratory of Meteorological Disaster of Ministry of Education,
Nanjing University of Information Science & Technology, Nanjing 210044
114000

3 Anshan Meteorological Bureau of Liaoning Province, Anshan

Abstract

east China, the relationships between Sea Surface Temperature Anomaly ( SSTA) and winter air temperature in

By using SST data from HadISST Ol and a dataset of daily winter temperature from 92 stations in North-

Northeast China have been studied using the Generalized Equilibrium Feedback Assessment (GEFA) method com-
bined with the Empirical Orthogonal Function analysis ( GEFA-EOF) .The results show that among the five sub-ba-
sins in the tropical or northern hemisphere, winter air temperature anomaly are closely related to the synchronous
SSTAs of Tropical Atlantic and North Atlantic, and have nothing to do with that of other basins.The negative and
positive winter air temperature anomaly in Northeast China is strengthened by the positive-negative-positive three-
pole mode of Tropical Atlantic SSTAs (TA3) ,and the positive-negative-positive three-pole mode of North Atlantic
SSTAs (NA3) ,respectively,while the strengthening effect is more obvious in northern areas than in southern areas
of Northeast China.The possible pathway can be explained as following,the TA3 mode stimulates the positive-nega-
tive-positive teleconnection wave train in the northern hemisphere , which results in the East Asia major trough mov-
ing to the Lake Baikal, thus facilitates the polar cold air moving south to Northeast China;while the direct response
of NA3 mode of North Atlantic SSTAs weakens or even eliminates the East Asia major trough , which hinders the po-
lar cold air from moving south and results in warm winter in Northeast China.

Generalized Equilibrium Feedback Assessment ( GEFA ) ; Empirical Orthogonal Function ( EOF) ; Sea

Surface Temperature Anomaly( SSTA ) ; Northeast China ;winter air temperature
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