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Table 1 Results of SVD of January monthly OLR and JJA rainfall over Central China
k SCF(%) CSCF(%) r(ayby) Fi¥n oy 2o (00 Fi3 0 22 BBUTTER (0
1 25.8 25.8 0. 88 24.9 24.9
2 17.5 43.3 0.73 19.3 44,2
3 14. 4 57.7 0. 84 9.19 53.4
4 9.22 66. 9 0. 84 10.3 63.8
5 6. 46 73.3 0. 80 5.50 69. 3
6 4.95 78.3 0. 87 4.13 73.4
7 4.93 83.2 0. 84 4.71 78.1
8 3.78 87.0 0.90 4.56 82.7
9 2.63 89.6 0. 87 3.04 85.7
10 1.87 91.5 0. 86 2.58 88.3
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Fig. 1 First left homogeneous correlation map for January monthly OLR and JJA rainfall over Central China

(contour X 100; Shaded regions are above the 95% significance level)
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Fig.2 Same as Fig. 1 but for first right

homogeneous correlation map
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Fig.3 Variations of first time coefficients of January
monthly OLR (thick line) and JJA rainfall over
Central China (thin line)

3.2 4AOIR B EEHRXIBEFEKFHXER

4 HAFH OLR EREHMFRIRZEK 1A
BRI RS S AIRAE X O 3t DX A B X CF 0T X0 78
W45/ o KOV ¥ IF Walker 36 %% B 55 08055 CEIER .
AR PR 36 TTCZ il 2 #8 L B 2 o 18 Bt
o G BR VYT VE = R W R VS A% AR 120°E Fff
i Hadley ¥Ryi#k 1 A Tl HYEE YK, &
Fh X v 55 57 4 /0 o A6 AE— Bl A i e He 3 5



78 T %

EE 65 &

T 22 BRI A P 8 Hs 0 2R R 1 9 e Y L 4 /)
oy v AR R 9855 Hadley B4 1 A F U030 55 H
T 4 /N

FEHL 19752003 4F 4 J OLR 3% (ft 1978 4)
Ry 7E S, ) N I TR) S A 2= A v I K 3 A
XT3 43 AT O 2 AR HEAL SRS 4T SVD 43

Br(3& 2. #5 1 BEAS RT R R BT O 22 1 2806 . AR 5C
ZBORF] 0. 85,1 5 A 3 ) ] 5 B R AR5 2 BTk
6950, & 4 FIE 5 435 R 55 1 75 3% 7] 5T AH 5 P R 5
LA Y[R AR O o0 A o Bl I (8] A9 i 3. OLR A9 5%
BRIXH 1 AMEY R R REFS 2R .5
A XK SR BB A OLRA & B4

# 2 4 J] OLR 5FE FEhRIEFEK SVD 43 #r 45
Table 2 Results of SVD of April monthly OLR and JJA rainfall over Central China

k SCF(%) CSCF(%) r(ax s bi) R TR R 2E BB COD
1 28. 1 28. 1 0. 85 21.4 21.4
2 21.7 49. 8 0. 83 21.8 43.2
3 9. 47 59. 3 0. 86 10.1 53.3
4 9.03 68.3 0.90 9.97 63.3
5 6.21 74.5 0. 85 5.85 69.1
6 4.43 78.9 0. 89 4.57 73.7
7 4.22 83.1 0. 90 5.27 79.0
8 3.49 86. 6 0.91 4.03 83.0
9 2.57 89.2 0. 90 2. 82 85.8
10 2.18 91. 4 0. 83 2.12 87.9
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Fig. 4 Same as Fig. 1 but for April monthly OLR and JJA rainfall

MARKR A 4 H OLR ZREDEZH—RAM T H
TR LUAR B 1 it K i 755+ 3078 b oK F- 3 i
w5 O - W RV AR 2 (i) . 4
HAVFRZRE BT — P RF 78 1TCZ 4 T 88
Hrg il OLR {281 ITCZ A B F . OLR 4
7 R 2R 9 A AEK PG AR g U IR Walker 3R
USSR PIVA) 31 K LN N NS R E -9 VA 1 I e N e 1

T i T (I ) ~F X 67 B 9 < g ) OLR g g » )
BN VR PE R AR R L AR B4 T b
DX ITCZ i 1 » P4 AP 7 &l 55 i 19 - I 7R > Walker 3f
IR S WYL AP il Rk 22 . 9 EEE ¥ OLR
SR e Fe KA 85 B9 IEAROC, B 4 3 55 3 sg Ak g
A 8 AV T i B R K £ R SEC G
FEATRIEAR — T,



1 TRALF4E  OLR 5o iy 5 2= B K Y O BBk

79

110 115°E

K5 4 OLR 5H 4 d XK
55 1 A5 35 [R) 5T AH 6 43 A
R LR AR X 1005 B3 Rm 8 2o i 3% 1 /K7 520 X 48D
Fig. 5 Same as Fig. 2 but for April monthly OLR
and JJA rainfall
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Fig. 6 Same as Fig. 3 but for April monthly
OLR and JJA rainfall
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Fig. 9 Percents of averaged JJA precipitationanomalies over the middle reach of the Yangtze

River over drought (a) and flood (b) years, and differences of flood minus drought years (c¢) (unit: %)
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Fig. 10 January (a) and April (b) monthly OLR anomaly composite over flood years

(1980,1983, 1996, 1998, 1999; Negative anomalies are shaded; units: W/m?)
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ASSOCIATION BETWEEN GLOBAL OLR AND SUMMER RAINFALL OVER THE
MIDDLE REACH OF YANGTZE RIVER

Zhang Liping' Ding Yihui® Chen Zhenghong' Wang Jinfu'

1 Wuhan Regional Climate Center , Wuhan 430074
2 National Climate Center, Beijing 100081

Abstract

Relationships between January, April and July monthly global outgoing longwave radiation (OLR)
and summer (JJA) rainfall over Central China were studied by using the SVD. Results indicate that if Jan-
uary OLR is lower (higher) over the Eastern coast of Southern Africa to the Western Indian Ocean, and
the north of northern America, or higher (lower) over the northern Africa, and the southwest coast of U.
S. A and the offshore region, then the JJA rainfall will be excessive (deficit) over the middle reach of the
Yangtze River; when April OLR is lower (higher) over Australia to the east of the Indian Ocean, and the
eastern tropical Pacific Ocean, or higher (lower) over the northwest Pacific Ocean, then the JJA precipita-
tion will be heavier (lighter); when July OLR is lower (higher) over the eastern Indian Ocean to the West-
ern Pacific Ocean, Australia and the East Asia, then the JJA rainfall will be more (less) over the middle
Yangtze River and the North of it, but less (more) over the South of of Hunan and Jiangxi province.
There is significant difference in early stage OLR over the tropical Pacific Ocean between summer drought
and flood years for the middle reach of the Yangtze River. In the summer flood years, the distinct nega-
tive/positive anomalies occupy respectively the Eastern/Western tropical Pacific in January, those anoma-
lies become more remarkable in April; but in summer drought years, the weak positive/negative anomalies
lie respectively over the eastern/western tropical Pacific in January, and they become weak negative/posi-
tive anomalies in Aril, respectively. It is another important signal for excessive summer rainfall over the
middle reach of the Yangtze River that the low OLR (strong convection) region over the warm pool of the
western Pacific Ocean lies south of normal persistently from to July. Mechanism for large scale association
between OLR in winter and spring and summer rainfall over the middle reach of the Yangtze River is possi-
bly that if January OLR is distinctively lower/higher over the East/West of tropical Pacific Ocean, and the
anomalies continuously intensify in April, that is to say, the Walker Circulation weakens persistently from
winter to spring over tropical Pacific Ocean, thus leading to the attenuation of convection over the warm
pool, and the southward shift of ITCZ as well as the weakening of Hadley Circulation compared with nor-
mal. The west Pacific subtropical high lies south than normal, obstructing the northward march of the
summer rain belt. Retardation of the rain belt brings about excessive precipitation over the middle reach of
the Yangtze River.

Key words: Outgoing long wave radiation, Singular value decomposition, Summer drought and flood,
Middle reach of the Yangtze River.



