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Abstract Water is an important resource for basic human survival, for ecosystems, and for many key economic ac-
tivities. In many parts of the world, water already is a scarce resource, and this situation seems certain to worsen as
demand increases and water quality deteriorates, even in the absence of climate change. Moreover, most major im-
pacts of climate variability and climate change on water resource are very uncertain. The Sichuan and Chongging ba-
sin lies on the eastern side of the Plateau, and is influenced by many kinds of monsoon, such as tropic monsoon,
subtropic monsoon and the Qinghai-Xizang Plateau monsoon, so its climate is complex and especial. At the same
time, this region, as a transferring station on the water transport way from the South China Sea and the western Pa-
cific Ocean to Northwest and North China in summer and autumn, plays a great role in the water budget of the areas
around. Therefore it is important to study the characteristics and variation of precipitation and water resource of the
Sichuan and Chongging basin. Based on the monthly temperature and precipitation data of 1951 - 2000 in the Sichuan
and Chongging basin, the characteristics of precipitation and water resource have been analyzed. In this paper, F=
P-E , where F denotes water resouce, E is evaporation and P is monthly precipitation. It is found that, the annual
total water resouce in the region is 457 mm and mostly distributes in summer that contributes 56 percent to the an-
nual amount in the region, and especially the water resource in July can reach 106. 5 mm. In addition, the percents
contributed by other three seasons are as follows: 21 percent by spring, 21 percent by autumn and 2 percent by win-
ter. So it is clear that the seasonal difference of water resource is obvious in the Sichuan and Chongqing basin. From
1951 to 2000, the precipitation and water resource in the Sichuan and Chongqing basin had decreased and the de-

crease trend is the most obvious between 1990 and 1997. There is an evident difference of water resource in the east-
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ern and western part of the Sichuan and Chongqing basin. The precipitation and water resource in the western part

had decreased during the 50 years, and contrary to the western part, the water resource in the eastern part shows an

increased tendency. The descending of the water resouce are mainly influcenced by the decrease of the precipitation

in the Sichuan and Chongging basin, especially by the rainfall in the western part of the basin. The weakeness of

northward and westward expansion of the water vapor transport with summer moonsoon has an important influence

on the variation of precipitation in the region, and the variation of the precipitation further affects the change of wa-

ter resource.

Key words the Sichuan and Chongqing basin, precipitation, water resource, variation
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Table 1 Seasonal and annual mean P, E, F, evaporation co-
efficient «, water resouce coefficient 5 averaged over the 50

years in the Sichuan and Chongqing basin

Bt Period  P/mm E/mm F/mm a 8
# Spring 243(22%) 148(24%) 9521%)  61% 39%
B Summer  540(50%) 283(45%) 257(56%) 52% 48%
K Autumn  251(23%)  154(24%) 97(21%)  61% 39%
% Winter 515%)  43(7%) 8(2%) 85% 15%
424 Annual 1085 628 457 58% 42%

s 55 BB & 22 5 4R L)
Note: The number in the brackets is the percentage contributed to

the annual amount by the seasonal value
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Fig. 1 Monthly variation of 50-year mean precipitation P (a),

evaporation E (b), and water resouce F' (¢) during 1951 = 2000

in the Sichuan and Chongqging basin
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Fig. 2 Time series of yearly mean P and F during 1951 - 2000 in the Sichuan and Chongqing basin
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Fig. 3 Real part of the Morlet wavelet analysis for yearly F in

the Sichuan and Chongqing basin (shadings: positive phase)

PR, AR T2 T ) i 2 K 5 U8 0 o A
FAE. T RATRTHE ZHL PG E R X CLARER R
fRFeuh) . AR HIX (LE D IRFE iRk
FZKGEUR I SARRFAE

5, THEE AR CERAE . A PG R X AR
Wi REK (Eg) EEEPAE 6~9 H, Hrp 7,8
H Oy koK o] DLyl 35 8 226, 2 mm, 227 mm,
=6 .9 Hmmifs, mEE T mMEKKEK (&
W) EBAEHE 5~9 H, Hrh 5~7 A MREK AR



6 34 JAHAAE - = JEUA ) 1360 7 P K -5 7K B DA il S A Al

No. 6

ZHOU Chang-Yan et al. The Characteristics and Variation of Precipitation and Water Resource of . . .. 1221

16 150 mm VI b, 7 A& K3AF] 168. 9 mm, 8. 9 A
Bk /b s AHZIHAE 120 mm DL b, KIS AR
BRHEARRE AR T, BEAK B RAB A AR X /N o R 0 e
K H AR AL, AR X B K BRI (LR 4) =
EhyE 7. 8 A, 4rW)ik3) 124, 8 mm, 129. 7 mm,
FHERAY 6. 9 H¥7E 50 mm LUF ., (i 422K BTk
WA A HEEAUCY 102 mm; 25D 7R kb X H
PRI ZK BT UG AE A A A AR 14 5341 5 28 75 358 B S AN
[, 2l 7E 6. 9 H kB KME, HIAUELEH, 5
AUy KGR, 555 72. 6 mm, 6 J] 4kLih
IR FE] 74,1 mm, 7 I RRIK R, 9 KR
IR F B ZALVGRK I fE 0 . B T iR %X
S BAEE . N RS AR BBAE M X A I 25 <
AEIE (ol T SI IR T 7 A AR B ) P B R
M AR b DX K G DR IR B0 AR . A ZE
IKFEFABAR D, =ASH )RR 7. 8 mm,

Ui 2 3t 7K TR ) o X 38 A 5 7 1
0T 4 Chengdu

120 [0 FEK Chongqing
100

80
60
40
20

F/mm

0 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
B4 Month

4 R, EIRZAETH 1~12 k3R
Fig. 4 Monthly variation of 50-year mean F in Chengdu and

Chongging
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Table 2 As in Table 1, but for the eastern and western parts of the basin

{3354 Representative station i} B¢ Period P/mm E/mm F/mm a B
BT LR A T ) % Spring 150 (16%) 117 (22%) 33 (8. 790 78% 22%
The western part of basin ¥ Summer 565 (62%) 273 (51%) 292 (77%) 18% 52%
(Chengdu) K Autumn 173 (19%) 121 (23%) 52 (14%) 70% 30%

%4 Winter 24 (3%) 23 (4%) 1€0.3%) 95% 5%
4:4£ Annual 912 534 378 59% 41%
STHLZR IR (LR P e Fe) # Spring 284 (26%) 172 (25%) 112 (29%) 60% 40%
The eastern part of basin ¥ Summer 471 (43%) 292 (42%) 179 (46%) 62% 38%
(Chongging) K Autumn 272 (25%) 179 (26%) 93 (24%0) 66% 34%
£ Winter 64 (6%0) 56 (8%0) 8 (2%) 88% 12%
44E Annual 1091 699 392 64% 36%
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R3O 1951~2000 FEXFHEKEHZEEERY
Table 3 The liner tendency in each region from 1951 to 2000

X 45 Region 5 A May 6 A Jun 7 A Jul 8 A Aug 9 H Sep 5~9 H May - Sep

)11 7 1 —0. 005 0. 006 0. 002 —0.018 —0.010 0012

The Sichuan and Chongging basin

FEHPEES (LA ) —0.019 —0. 006 —0. 009 —0.013 —0. 0003 —0.021
The western part (Chengdu)

AR TS (LR PO RS —0. 005 0. 007 0. 020 —0. 006 —0. 002 0. 007
The eastern part (Chongqing)

WF 55 (AN 9b 1 80, 120 kg » m '« s T HISE(Y
L) JUHIE 90 ALK, K AR HAERA
RAT AT Ui X DA S A AR (105°E Ff i, ani&l
9b H1 80 kg e m™! » s AYSEEL TR . 80 4E(R LA
Ko RN LR A XSS (B 92, >k A
v R RS B R TS KK PR (& 9b 40 kg -
| m s TWSHEL TR BAOTEA MRS, T
Wtk B AR L VAR IX . 5ok [ R S R
HHLIX KR AR A TR KRS R iR G 4%
K8 TP 7 AARUEIL R K B ARAE (L 2% e, 557 A R Ik e i £

Fig. 8 Time series of normalized Jul precipitation in Chongqing )
from 1951 to 2000 ﬁﬁ}l: %DOJ *E‘ Hj » 1961 ~ 1997 ﬁi 2 7T'€ E é
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