Vol. 29 No. 1
February 2013

B R A
JOURNAL OF METEOROLOGY AND ENVIRONMENT

F2o0% E 1
2013 4£2 A

b AR E 2R, . P EZR A XA TR R AR XL S R R R R [T ] AR 5B 74, 2013,29(1) .
47 -54.

SHEN Zhi-chao,REN Guo-yu, LI Jiao,et al. Winter temperature variability and its relationship with atmospheric circulation anomalies
in Northeast China[ J]. Journal of Meteorology and Environment,2013,29(1) ;47 —54.

FERLMR L ESREUBERES XS
iR % R

. 1,2 2 1,3 1,2
wER T MERER FH T OWNSFE

(1. BFfE8 TR RSRSESEE, T Bat 210044 2. " ES S RSB TFLR =, BR S L, 65T 100081 ;
3. BRIBTTAR SR, 10T 204 112000)

 OE AR 19572010 45 FEH ALK 90 AsEARFA, BN REOF fe R E 577 kW AW EX 5 A . LB
MFERBREAT R, ST R EAFABENAYFLEF FHE, AL T ZNABBIAGRABFFEXR, ARSE
FRETREE AREARMNEF, FELTEARFETFTEAEEATERS, 2REFWA . PEALURAZNERAR, T
LAk FEH0.45 CT/ 10 a, k3R F; S RAYPRE G RABKZAGFEERBEZAL; W48 AR KT HINNFZHEFRI
A0 A R ATRIEH Y8 A FRRABRIERXE TEHAMRRAZTABALEEREMA, AMXREA
0.70, F B2 = )2 75 A2 5k KA TN I -, AR T4 BE AT B, T AME SR 8 B B e K 3880 B B R e AR R B ARG R

Hoa &, LR EEAL,

KR AR AF R R %A 5504 R IE 4484 Fam

hE 43S .P468. 07 21/P434 XHERARIRAD : A

HE ARG 3l DXL TG 2 3R b i 26 B A, 24
Rt A R e W S ) DX 22—, 4% 2 il i R
TH R R B A = o I A R . E 4
BT AR AR R AU RE R,
ZRACHLIX A B THEUE 140 . AEE E % BEsE
FW, A0 e B W) W 3 X LR AR AR L
PEACRIF s I LB, i AR A, &
B ZF5 5 W AR X AR IR K TR T
0.7 C/10 a, F¥F+E 0.5 T/10 a L |,

TEAZE SR RAZ R BT 53T, SR AR JL s IX
(FEMIR B B3 T e, BEAAR (R B 2 1
R B U T e 2E R XU R RS B
M| 231 2% 2P 24 AR o I 28 A 9 PR AR B 2%, BR:

13 Ui RS UL P58 728 1 5 DS 18 B P 51 i 2 R
AP RS UM B 4 T BE S WA A, R R GE N
R B AR B 2 AR A A E ROBE 28 S5 (i ARt AN T 240
o T—ICS 4 00 R G0N R 7R S L
B Z A B AP, AR UG AT S Rl A e 25
iP5 2 it B 7 A A7 B T BRI A 08 AR S5, X T
R AR i X A 2L A B A R R

Yrfs HHA 2011 - 10 - 14 ;81T HHB:2011 - 12 - 11,

doi:10.3969/j. issn. 1673-503X.2013. 01. 008

BB E A AR, SRS H5 i, <
fRASRIE N 1 4 F A A, RV i e e 0
(9 AR RS L, AN 5 | K B A S F , e 2004—
2005 AEARALA A B RIA E] T v bR, HEAH 15
FIHER AT , DRI, 45 i JFC 52 0 [R5 I8 A 5
R G 3t T o AR A L RGNS 4
H SO 2R b DX A I R S T S B T X I
W KR IEENRE S R TE A KPP I L S o S
P 2 e X A 7 il 5 A LA AR SR S R X
0 e ] 2R M X A R R S R — 8 B TR
S R A AR R 2 PN
CREAMEAR I T AR | DL 7% 380 e s 5 A0 2R I KR 2
SO FE AL A 2R S R SCHEFINT 7 ©fF
BRI — M PR A kY
SRy SO PR AR R R G K P R I B
(NAO)"™ LM ah (AO) "™ A sy~ 45 P 7
HUEZRpS

ASCHFHIE 53 a ZRACHLIX 90 3 4 Z < BT R,
TEX 73 97 A2 Z TR AR A 1 XA R L, 70 A
PHE AR L X A 2l A A BRI 0 5 PRy 25
FHIE , JE— 20 WFFE X P 25 2840 5 F 2R e Bz

HEETE : [{ KR4 H (2007BAC29B02,2007BACO3A01 ) %5
TRE R Ir: VLA, J5 1985 4R Feisefifl -0 5/, 32 5 SR AU U 0 S U2 ALY F ST, E-mail : szesds@ 163. com,



48 RE EEIR

529

[ B AL SR J 5 2R, DA R 45 PR I 3 AN [ X
PR OO, 4R SS9 B0 [N 7 i 5 5, R 4R
P ZRIE AR A AT R o
1 ARSI
L1 HRER

I B TR R AP D G e & R At 4 v [
756 ASHEASTEHE i A R AR SR TR, TOR &
YA AR B Ay TR A K RS AT E— 2K i
1957 47 L2 LLAG a wl i i 1, HEBR 1 1957 4 LU
S AT GRS o LIRS S 1957 —
2010 4F, Hor R TTA ook il st/ 1957 4712 A
C5%, BRI 3 />l 25 A TR ik 2% H st {E 2E
Frifithe EMABEGIEN 90 A (E 1) o XLEGH

52°N
50°NF .. °
/ ; L]
¢ L]
48°Nf
46°N
.
44°N e sy
P e he T e M
42°N |2 i [\ ¢ ";""‘—‘u,:""f ., * . .L R :.‘ . .‘;_,.f
7;.),-;“’“ ST A
hast M h
40°N * ‘5/:/ ):,‘,/
L 4 L L
116°E 122°E 128°E 134°E

B1 FEFRIELIOANSKENLESHXFR
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China in this paper and the boundary line of

two subregions of the study area
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Table 1 Variance contribution and accumulated variance
contribution of the first three eigenvectors of REOF
components for winter temperature anomalies

over the northeast China
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Fig.2 The distributions of the first(a) ,second(b)and third( c) eigenvectors of REOF components for winter

temperature anomalies in northeast China and its cluster analysis(d)
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Fig.3 The trends of air temperature anomalies in the
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winter air temperature over the northeast China
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Table 2 Abnormal cold and warm winter years

in the different regions of the northeast China
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Table 3 The correlation coefficient between winter air

temperature and circulation index over the northeast China
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the simultaneous Eura-Asian zonal circulation index and
winter air temperature from 90 weather
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Table 4 The correlation coefficient between winter air temperature and summer subtropical

high index over the northeast China
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Table 5 The correlation coefficient between winter air temperature and polar vortex index over the northeast China
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Fig.6 Comparison of standardized predicted values by
multi-variable regression and standardized anomalies
of winter air temperature in the north subregion(a)

and the whole study area(b)
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Table 6 The cold and warm winter years and their

corresponding forecast values over the northeast China
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Fig.7 The spatial distribution of correlation coefficient
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Winter temperature variability and its relationship with atmospheric
circulation anomalies in Northeast China

SHEN Zhi-chao'”> REN Guo-yu” LI Jiao'® SUN Xiu-bao'?
(1. College of Atmospheric Sciences,Nanjing University of Information Science and Technology , Nanjing
210044 ,China; 2. Laboratory for Climate Studies of China Meteorological Administration, National
Climate Center,Beijing 100081 ,China; 3. Tieling Meteorological Service,Tieling 112000, China)

Abstract ; Based on air temperature data from 90 metrological stations in winter from 1957 to 2010 in the northeast
China, the study area was divided into the south and north subregions in terms of winter air temperature using
methods of a rotated empirical orthogonal function( REOF) and a cluster analysis. The variation trends of winter air
temperature and warm and cold winter were analyzed, and their relationships with main circulation indexes were
discussed. The optimum forecast factor was selected by a back-method, and regression models were built in the
whole study area and two subregions. The results indicate that winter air temperature increases obviously in the
northeast China,and the ratio reaches 0. 45 C/10 a,especially in the north area. The correlation between winter air
temperature and the simultaneous Euro-Asian zonal circulation indexes is significant. The subtropical high area in-
dex in August in the east Pacific Ocean,polar vortex area index in October in the Asia area and polar vortex area
index in August in the north hemisphere are in the significantly positive correlations with winter air temperature,
and their multiple correlation coefficients all reach 0. 70. The above three factors are the key forecast factors in re-
gression equations. If the subtropical high and polar area indexes are used as the important influencing factors when
it forecast cold winter and warm winter, the forecast effect is good.

Key words : Northeast China; Winter air temperature ; Rotated empirical orthogonal function ( REOF) ; Circulation

index ; Correlation ; Forecast



