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Value Decomposition
131 1961 ~
SVD 2000 1960
" SVD 2 ~2000 500 hPa 5 x 10
2
5 2
14~18 SVD 3
500 hPa 8
40 a
4
1 0a 36
36
SVD 500 hPa 1 2
SVD
” REOF
1
1
Tab.1 Representative stations of each climatic division in Northwest China
105.39°E 87.32°E 100.37°E 108.13°E 78.17°E 97.02°E
36.34°N 44.12°N 36.16°N 34.15°N 37.37°N 40.16°N
1 67.5%
2 3 36 le 4 10
83.2%
la 10 7 9
80. 7% 7 7
9 44.5% 9 } ‘
1b 7
83.9% 43.6% 7 8
le 19 8
3 8 K
1d 5 7 9
10 88. 8% 43. 1%
5 8 1f lg 5 8
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The average ten days precipitation in recent 40 years

Fig. 1
a for northwest China b for northeast Qinghai — Xizang plateau ¢ for northern Xinjiang

f for southern Xingjiang g for Hexi corridor of Gansu

e for eastern part of northwest China

d for eastern part of Qinghai
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Tab.2 The percentage of variance and accumulative variance

20
0.51 96°E
5~9 -0.6
2b 35° ~45°
6 8 -+ - 4+
7 9
3 -0. 6
7 9
3
SVD
7 8 12
~2 3~5 500 hPa
500 hPa
3.1 7 8 500 hPa
Y=/ : : :
5 .
7~8 500 hPa SVD
6
2 7~8 500 hPa
%

to the total variance of the first 6 pair of singular vectors and
their correlative coefficients precipitation fields in rainy season
and 500 hPa height fields over the Northern Hemisphere
1 2 3 4 5 6
% 25.31 17.17 11.20 9.38 7.06 6.26
% 25.31 42.48 53.68 63.07 70.13 76.38
0.76 0.83 0.71 0.76 0.76 0.73
B
g
2 6
75%
0.01 an, =0.402
3 50%
6 13 ” 1
2 3 500
hPa
2 7~8 500 hPa 2 1
1 a. b.  7~8 500 hPa
25% Fig.2 The hetero — correlation coefficients of the first
SVD modes a for precipitation fields in rainy season
0.76 >0.01 1 b for July to August the same year 500 hPa height fields
2a 96°E solid line for positive dotted line for negative
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4 500 hPa SVD
7~8 500 hPa 3~5 500 hPa
2
17% 0.83 >
0‘ 01 2 50°N r n T VY
60°E
3 11%
&= 2
0.71 3 b4 =
0.4 500 hPa
180
3 3~5 1
3.2 500 hPa a
b. 3~5 500 hPa
3 3~5 500 hPa Fig.3 The hetero — correlation coefficients of the SVD first
Yo modes a for precipitation fields in rainy season b for previous
Tab.3 The percentage of variance and accumulative variance period  March to May 500 hPa height fields solid line for

to the total variance of the first 6 pair of singular vectors and positive  dotted line for negative

their correlative coefficients precipitation fields in rainy season
and previous period March to May 500 hPa height fields | 3
over the Northern Hemisphere a

1 2 3 4 5 6
% 30.98 17.76 8.64 6.31 6.00 5.16 0.58
% 30.98 48.74 57.38 63.69 69.69 74.86 3b
0.74 0.76  0.62 0.72 0.71 0.68 180°F + - 4
3
3~5 500 hPa SVD
6 WA
3 6
74 % 2
0.01 @, =0.402
3 57%
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3.3 12~2 500 hPa
4
12 ~2 500 hPa "
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%

Tab.4 The percentage of variance and accumulative variance to
the total variance of the first 6 pair of singular vectors and their
correlative coefficients precipitation fields in rainy season and

previous period  December to February 500 hPa circulation

fields over the Northern Hemisphere

1 2 3 4 5 6

% 28.46 22.17 10.72 8.05 4.70 4.54
% 28.46 50.64 61.35 69.40 74.10 78.64
0.68 0.71 0.71 0.64 0.69 0.77

4 6
78 %
0.01 oy =0.402
3 60%
500 hPa
1 4a
4b

0.4

180
4 12 ~2 1
a.
b. 12~2 500 hPa

Fig.4 The hetero — correlation coefficients of the SVD first modes
a for precipitation fields in rainy season b for previous period
December to February 500 hPa height fields

solid line for positive dotted line for negative

2
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4 J. 2000 24 6 775 -784.
5 . 500 hPa
1 5~9 J. 2000 19 2 388 —394.
6
J. 1998 17 2 170 - 181.
7
6 8 ] 1997 21 3 331 -340.
7 9 3 )
40% J. 2001 20 2 158 —164.
2 3~5 9
. 2000 58 2 234 -243.
12~2 500 hPa SVD !
10 . J
2001 20 4 362 -367.
11 . J
500 hPa 2002 17 4 415 -422.
3~5 12 ~2 500 hPa 12 . J.
2000 20 4 357 -361.
3 13 .SVD J.
1996 54 3 365 -371.
2 1 14
J. 2005 23 1 20 -25.
15 J
2002 2 2 102 -106.
16
| A J. 2004 27 2 244 -251.
' 17
- C .
J. 1995 11 2 133 -
1988. 61 - 66.
138.
2
18 . SVD
J. 1979 3 1 1-11.
J. 2004 22 3 11 -16.
3 M .
19 . 40
1983.117 - 144 164 —178.
4 T 2004 23 2 245 -252.

SVD Analysis of the Relationship between 500 hPa Height Fields and
Precipitation Fields in Rainy Season in Northwest China

WEI Feng' > DING Yu - guo’ YANG Jin — hu’ WANG Ruo - sheng®

1. Lanzhou Central Meteorological Observatory Lanzhou 730020 China
2. Dingxi Meteorological Bureau of Gansu Province Dingxi 743000 Gansu China
3. Nanjing Institute of Meteorology Nanjing 210044 China
4. Pingliang Meteorological Bureau of Gansu Province Pingliang 744000 Gansu China
Abstract The average beginning and ending period of rainy season in Northwest China was analyzed by using the precipitation data of ten
days by ten days from 131 stations in Northwest China and monthly height grid data of 5° x 10°at 500 hPa over Northern Hemisphere from
1960 to 2000 and the relationship between precipitation and 500 hPa height field was analyzed by SVD method in rainy season. The re-
sults show that the rainy phase is from May to September and the distribution style of the beginning and ending period of rainy season is
complex but the first ten days in July to the first ten days in September can represent the rainy season in main precipitation area. The
precipitation in rainy season not only has relationship with the same — period 500 hPa circulation but also with the previous periods 500 hPa
circulation from March to May and from December to February but the key areas effected by different period circulation is great different.

Key words Northwest China rainy season 500 hPa height field SVD method



