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Climatic features of utilizable precipitation in the upper Yangtze River
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Abstract. Based on the observational temperature and precipitation data of 107 stations in the upper Yangtze River basin during
1960 —2008, the utilizable precipitation was calculated by Takahashi’s evaporation equation and the relationship of water balance.
The climatic characteristics of utilizable precipitation in the upper Yangize River basin were studied by means of mathematical sta-
tistics, the analysis of REOF and M-K methods. The results showed that the seasonal variation of utilizable precipitation was obvi-
ous in the upper Yangtze River basin. The utilizable precipitation in the upper Yangtze River basin from May to September ap-
peared two or three centers and the centers little moved. From October to April, the utilizable precipitation showed a gradual de-
crease from south to north. The analysis of REOF showed that the spatial distribution of the utilizable precipitation in the upper
Yangtze River basin were abnormal in several types: southeast, northeast, middle part, northwest, north and southwest in summer
half year. Precipitation played a crucial role in the utilizable precipitation. When the West Pacific Subtropical High( WPSH) shif-
ted northward and westward ( southward and eastward) in summer, the utilizable precipitation in the eastern part of upper Yangtze
River basin was less(more). The utilizable precipitation in the eastern( northwestern) upper Yangtze River basin was less( more)
while the East( South) Asian summer monsoon was stronger( weaker) .
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Tab. 2 Correlation coefficients between temperature , precipitation and evaporation,

utilizable precipitation in summer half year

R ARALE T PEALER e PR
E H E H E H E H E H E H

AT

S 0.18 -0.46" 0.26 -0.58* 0.33 -0.54" 0.25 -0.43* 0.06 -0.25 0.01 -0.50"
f&/k  0.66* 0.98* 0.70* 0.98* 0.79* 0.98* 0.22 0.99" 0.41" 0.9 -0.02 0.80"

* Forilat 0. 01 19 B R 5.

3 SEREFREXKIT L Ak EE LK

PR TRE R 5 R CTRTRRARS ) N2 X 3 SRR 3 AT et L R b B i < 0 PR T 180
AEBRANAE AR BRAR % 06 % S 30T B AR AR S A A2 DTG 5 e P K VT 3 o X T ) Pk ik i
FZ A AR S . o T W TR, AR SCAL M BT HG P A 1 2 L 2 00 D R P 2 LG = AN DR, B0 B4R
WS KT W ZE R Rk R 2.

3.1 HATEHEISIER

SCr PRI A S b 5 A A 5 0 I G o O B Y R 2 T AR R R LR LR
YA 5 B 2o, KT 3 B 2 ) R P K e 5 2 R s A R R o S (AR A A G, T
LA 56 22 8500 X S 200 A5 T S RE A A ) (1818 ) 5 5 o e T L L3R 8 PG o £ 8 6 50 Il ) A S 8 3 5
(TS ) . 2B 24 5 25 B 25 5 2k b 007 5 S5 O P ORI IR S O ) B, K 7T 37 2 7 s I 3 2 ] ) T Ak
TR (L) VT ZFH T T 9RO B3 5 o 3 [ 7 7 p ot X 7 G v D A ) 4 b e
KA B S VG R b DX T 7, 24 8 R A P s, 10 b 0 R R B s e 1
T 5 G O O A 0 X, ) i 57 T 25947 2 SRR S B, G 2 DXL B 3 25 /U ) 3 7



3FORF: KT Laph R T4 A K6 AR A AE 119
# 3 EARARRKE RUR ZER R TR IR K BARAU R 1
Tab. 3 Decade average annual precipitation, temperature, evaporation and
utilizable precipitation in summer half year
23 [0 43 X ¥ 1960 — 1969 4F 1970 — 1979 4 1980 — 1989 4= 1990 — 1999 4f 2000 —2008 4F

R B R 764.30 805.40 768.78 809.95 753.11
T 22.95 22.70 22.95 22.97 23.10
E 393.26 391.81 412.63 396.39 395.69
H 371.19 411.95 356. 16 413.57 357.42
ZRALHB R 691.24 657.87 809.23 619.16 730.75
T 23.14 23.00 22.62 23.12 23.20
E 372.97 375.01 405.76 375.82 390.37
H 318.25 281.30 412.62 244.70 338.42
R R 756.40 731.55 809.38 727.85 736.23
T 25.32 25.12 24.58 25.05 25.33
E 445.65 428.42 466.92 433.07 426.16
H 310.75 303. 14 342.46 294.78 310.07
[liie| &Y R 546.08 499.09 538.97 548.06 545.03
T 13.04 13.05 13.24 13.22 13.51
E 230.02 227.68 230. 64 234.03 240.18
H 321.91 284.51 323.06 323.28 314.31
bR R 934.47 883.15 915.07 829.16 763.68
T 20.69 20. 64 20.40 20.94 21.31
E 356.83 358.93 366.57 360.52 360. 60
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Fig. 8 Correlation coefficient of ridge line index of West Pacific Subtropical High(a) ,north border index of

West Pacific Subtropical High (b) with utilizable precipitation in the upper Yangtze River( Areas where

correlation coefficients are significant at 0. 05 confidence level are shaded)



120 J. Lake Sci. (3313a#%),2011,23(1)

3.2 FXIER

SR 7 Vi oSt W s 7 DA 1 2 S A AN R e 1 B S S G R B o 2 W AN 2]
W RGO A www. lasg. ac. en/staff/ljp/index. html) | JETTHR IS A A SCOC AR @i TR ITT il 4%
3t B 7 ] ] R IR S5 2RI I B 2 A A A G AR 0, AT R B VT 9 s XA X5 R 0 B 2 XL
AT b e PG AL -5 w2 e XU S RN BT (P 9) | FR W 2R 7R g I 2 IR 5 55 8 A D0 TT
Uip 2R VU A XA 2 2 ] ) K AT 0 R, Y AR () U5 i o (55) IR, BT b 3 ARV
(PEAER) Ay 2l F R AR D (£) -

WwF o T T T Ll T T T J w'F F——32 T T T T T T
3 % R «-\‘ . A S ) N
JENENT , ~ N [ JEEE NN
T y V1N O = ~ Ui S
Sl \*\\\( \\\— e P W ~lD )
N <~ = PP
»t L-AKR T g, -
\ - r v
N © Sk
( ’ sats o4 il
30 eV TR | = VR -
M. = N s 2 17
: S
28 oL ey \ WEA .
',’ L am ..,l: 2 o
26t S e S -
al L 1 i L "r.:n‘u ' 1 L I (by I L L ' . L L ' 1
92 o 96° 98° 100 102° 1047 1067 108° 110 92 94 96 O8° 1007 1027 14" 1067 1087 110

P9 AR (a) (RIIE (b)) B Z= R TT_E 38 m] R FH R K ) AR O 32 5 (BB DG i 0. 05 I 35 PEAG )
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upper Yangtze River( Areas where correlation coefficients are significant at 0. 05 confidence level are shaded)
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