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Ir
Ir(ty) = [ZI(P;(LV)/ZIP;+ k" (ty)/m] x 100 %
1 5
Table I Five regions of tropical ocean
(wp) 120 170 °E 138
(MP) 175 % 135 °w 154
(EP) 130 80 “W 146
(10) 50 100 130
(A0) 50W 0 132
Pi(ty) ity , Pi i ( 1961 1990
30 a ).m E (1) gy m 0
Ir
2
Table 2 Stations representing North Chinas middle and low er reaches
of the Yangtze River,and Shandong Province
m
17
17
13
2
Toa , 1) 3
5 1
(D 1 X1 Y1 Tssa Viooo ( )
) , 0. 001
(2) 1+ 1+ X1 Yi Tsa Viowo R X1 Y T ssa Viooo
; , 11
X1 Y s )
(3)r1 Tssa Viowo X1 Y1 (
454y,
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Viooo ; MP EP
WP 10 , 52) 1 , X1 Y1 T ssa
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3 5 SVD 11 11
Table 3 Values for | 1 1 riof SVD in five regions of tropical ocean
1/ % 1/ % 1/ % T
wp 42.9 10. 4 9.8 0.704
MP 75.0 20.3 14.3 0.774
EP 69.5 23.4 11.2 0.704
10 55.3 19.2 8.0 0. 633
AO 46.0 13.2 10. 4 0.708
Xl( T ssa 1 ) 1Ty Toa,
13 ,
, C )
(  1b) 1
, ENSO )
8 El Nino 7  LaNina
( lac) 1
, ENSO
s El Nino
4 )
,ENSO
() 1
ENSO 1
. 1
2 3 1
2a b
( ) . | |
R El Nino 7 ), 7 )
’ a. b e
. 1 ENSO Fig. 1 Time coefficient of the first SVD
[ 10] in tropical ocean(Solid line:, T ;( SST A),
1 dashed line: T ,( wind))
ENSO , a- Western Pacific: b. Eastern Pacific;
ENSO () ¢-Indian Ocean
Hadley ( )
Walker ( )
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Fig.2 The first singular vectors of SVD in tropical ocean(isoline: X 1(SST A), arrow: Yi( wind))

a. Western Pacific; b. Eastern Pacific; c. Indian O cean
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(3 5 ) [Toa Ir
45
4 Ioxn Ix

T able 4 Simultaneous correlative coefficient between Ip, and Iz in summer

WP MP EP 10 AO
- 0.120 0.132 0. 000 - 0.390 0.078
-0.114 0.061 - 0.056 - 0.223 0.319

- 0.008 - 0.013 - 0.060 0.317 - 0.157
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4, Joa A 5
> ENSO
[17 19]
4 Ir Joa 0. 05; 5
Loa Ir lToa
ENSO ( 1) ) , EN-
SO
5 Ioa Ik
Table 5 Lagged correlation coefficient betw een Joa in spring and Ik in summer
WP MP EP 10 AO
- 0.161 0. 144 - 0.134 - 0.310 0.154
- 0.108 0. 029 - 0.020 - 0.201 0.262
0.137 0. 026 - 0.030 0.304 - 0.129
4 T'ssa SVD
. Tssa(F) R(G)
SVD 6 4 FG' o XoYi F G
S ohog h, T'h
6 SVD
Table 6 SVD analysis parameters for SST in Indian Ocean
and rainfall in Shandong Province in summer
h
1 2 3 4
(n 0.386 0.120 0. 080 0.072
() 0.268 0. 080 0.025 0.036
(e 1) 0.382 0.157 0.123 0.081
(ra) - 0.584 -0.515 - 0.693 0. 637
h , 1 )
3a s
,  T'ssa ( ) ENSO T ssa 1
., ENSO SSTA  ( 3b);
s Walker s
ENSO 1 SVD (
3c); > > s
, )s ) ,
El Nino ( )

[1,2,6 8]
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Fig. 3 The first mode of SVD between SSTA in

tropical Indian Ocean and Shandong summer precipitation

a- time coefficient (solid line: 17y, dashed line: 17T¢) s b- X 1(SSTA) ;s c- Y](precipitation)
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Relationship between summer rainfall
in Shandong Province and the regional features
of atmosphere-ocean interaction in tropic zones

Zhang Su-ping', Li Li9ping’,
Cheng Ya—un’, Wang Pan—=ing’

(1. Shandong Meteorological Institute,Ji'nan 250031; 2. Department of Atmospheric Sciences, NIM ,Nanjing 210044)

Abstract: An index which can show the regional features of atmosphere-ocean interaction in
tropical zones is used in the paper. Correlation between summer rainfall(Jun. to Aug.) in
Shandong province and atmosphere-ocean interaction in five tropical regions which are the
western , central and eastern Pacific, the Indian Ocean and the Atlantic is analyzed based on
the index. The results illustrate that significant correlation exists only between atmosphere—
ocean interaction in tropic Indian Ocean and summer precipitation in Shandong province.
There is probably less(more) summer rainfall in Shandong when Indian Ocean has rather
higher (lower) sea surface temperature (SST). In addition, when wind at 1 000 hPa over
western tropic Indian Ocean converges equatorward ex ceptionally and positive SST anormaly
appears simultaneously, dry summer often occurs in the province. Further studies also
demonstrate that the changes of summer rainfall in different districts in Shandong province
are likely to connect with the weakening of westerly at 1 000 hPa over tropical Indian Ocean
and westward SST gradient.

Key words: tropical zone; atmosphere-ocean interaction; summer rain in Shandong province;

correlation



