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Abstract With the analysis of the precursory signal observed in the key regions of the air-sea system, this study has
developed a statistical prediction method for the East Asian winter monsoon (EAWM) intensity, by using the
monthly data of the NCEP reanalysis and NOAA extended reconstructed sea surface temperature (SST). The
EAWM intensity is closely associated with the prior September-October SST anomalies in the Kuroshio and its ex-
tension region and the tropical western Indian Ocean. A strong EAWM activity corresponds well to the positive SST
anomaly in the Kuroshio and its extension region and to the negative anomaly in the tropical western Indian Ocean.
On the other hand, the EAWM intensity is also significantly correlated with a prior (October) northern hemispheric

circulation pattern., whose action centers are located in the central North Pacific, the Northeastern Pacific, North A-
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merica and the North Atlantic, respectively. The potential of above-mentioned three precursory factors in predicting

the EAWM intensity has been discussed and the possible physical linkages between the EAWM intensity and the

three precursory factors have also been explored. The fitting analysis and trial predicting examination indicate that

the prediction method established here has a high accuracy and is applicable for the qualitative prediction of the East

Asian winter monsoon intensity.

Key words East Asian winter monsoon, statistical prediction method, circulation pattern, SST anomaly
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Fig. 1  Correlation coefficients between the East Asian winter

monsoon index (EAWM) and (a) surface air temperature over
China and (b) sea level pressure in winter (DJF), respectively.
The shadings in light to dark colors mark the regions where the

significance levels exceed 0. 1, 0. 05, and 0. 01, respectively
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Fig. 2 Correlation coefficients between the East Asian winter monsoon index and (a) sea surface temperature and (b) 500-hPa geopotential

height in the preceding Oct. The dark (light) shading represents the region where the significance level exceeds 0. 1 (0. 05)
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Table 2 Correlation coefficients between the East Asian winter monsoon intensity index and various factors
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Fig. 3 Composite differences of winter (a) sea level pressure (hPa) and (b) 500-hPa geopotential height (gpm) based on the positive and

negative SST anomalies in the Kuroshio and its extension region in the preceding Sep — Oct. The shading convention is the same as in Fig. 2
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Fig. 5 Composite differences of winter (a) sea level pressure (hPa) and (b) 500-hPa geopotential height (gpm) based on the positive and

negative PAA pattern indices in Oct. The shading convention is the same as in Fig. 2
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AETAERLA IR, SEC—0. 56, TNFEECA 0. 04;
(3) XPHEAS 40 4R, P A R EGE F 0. 76,
WL 0,001 Ay RS, HAT 8 SRR, A
HERARE R 8020, AT UL, T 5 4 A 4045 255 SR A e
R T AR AR AER AR e (& 6b)

R B TN 5 v B 0 ASCR 3 B 2001 ~
2007 ARG 0 (R 4) BEAT T 2. A A el
H, R 7 AT, A 5 AFIER, 2003, 2004 4F
B PRI R R 71, 43% 5 fR R a% AR 55 A 1
IR E B R K 66.67%5 3 SRR AR (2004,
2005, 2006 4F) A7 1 4FiadR K 15% . AT WL I 7y v /Y
SVATIRAOCR Heachy s w] T AR 044 22 AU 55 19 7
PETI

FA T T3 B A P ED v R X — 7,
UG R AR F AT B, A Hr T A, X —
MEAPRAS AR SR R 5, & 2 M o AR 4
XA AE A, PR A RBGE —0. 81 (o=
0.001); PAA P it 5145 £ 8 DX i 3 7 1> A
FAERIAR WA 2 R AR PR AR 16 T TH R B AT, Y
SRALER AR T AR AE Ak (R T HAf7 PE Bl
FE TR R - BN 7 A 2R A 22 AR AR B AR
T AR IS 503 2338 AP R REAIR

R A A S P, FRATEEAN R
PAETEE (1961 ~1990 4EF1 1971 ~2000 45) 5
TARWAZ= KGR EE S 3 A>Tl BR8] 1 AH 5¢ R 4L
FLAE R I BUAAH DG OC R HEA — B, A 7EX

x4 FIEZFREEFNEHBRXRER (2001 ~2007
F)

Table 4 Test for the predicted EAWM index in predicting the
EAWM intensity (2001 - 2007)

225 AU 45 % A NAREL
2001 4§ —0.70 () —0.43 (59
2002 4§ —0.60 (5) —0.73 (59
2003 4E 0.33 (3) —0.74 (5D
2004 4§ —0.69 (59) 1. 64 (38)
2005 4F 1. 83 (51) 2.12 (53)
2006 4§ —1.08 (59 —1.56 (5
2007 4§ 0.30 (31) 0. 60 (i)

AR MER 2 71. 43%

i B 3 A ST AR A 0 i, SR 2R 3 R
8026 76. 6720, RIRIER RN 71. 4300, BlkEL
SR BTN AR — B

T B IS, AR SURTEAR WA R A5
— SCHE S A _T XF TIN T 3 A R R AT R,
B, TR EAAE otk B e 38 R AR . AN S
F PRI T KR

6 BE5ITiR

3 X RIS AR G O B X A 5 9 20 A
R LAUN F2E8 . (1D R BT 00 AR 4 2= XUk
JER)— D ETIER S 5. B 10 J 500 hPa PAA ¥
WIAEEG (2) #E T 9~10 A R R AT X
P DY B R P TIRLS  ER A AR A T B Y
BAMEIAME S . X RBEIX SST S ik =4
HABIFRFFEENE: (D) faR T =ADHiiE S 54K
P A Z A JE 8] A4 a) BB 4 B 4. A v 4 R
JE MR FI NAO S8 A2 4k (4) g T
BT 3 A HTIAE 5 1Y 7R A 2= XU B8R B2 e 1 0 O
W JEAULA 3 R A 0 1 2 23 31 AT 3k 80. 0004 A
714396, PR AT LIRS FAR by AR A 20 KB J F
PEB 5 3%

TEHC 10 H BT 4 PR 5 A7 2R .4 2= R 55 1
W, ERE BN WA —J5m 10 AL
BT AT > (P 1T 5 XE R 2 S s 440 . AH
KO BN IX — I B SR X A5 5 B 3% (L
15 9~10 A); H—J7r gy 10 AR RIS
RAFRE T RALH A iy (I IESE, 1958),
BRI R G5 A AR B3k 55 Bl 22 X 4
IR PFAL = AR E A X — AR SCH i
WA A

X T AR LA XGR BE T 1M 5 AR R R
P BAEA R 22 80K WBEA —E/M
s, T ARE EORRTRD R,
A 10 A Z )5 MR H A AR 2 AR, B AR
P 28 7 JX R J3E (14 T A REAF AR . AR SCR T 5
£ 11 Ay PR S K F R A HTSCR Al g &
Hhf, [AIHL AR 10 A B2 JE e X SST kA
JRIZUARAL s Bt 2 X AR A 2 XLt 38 ) T 7 R
M

B s kAT 0L B 44 B R X SR W R BB G
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