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Characteristics of precipitation and runoffs during 1961-2013 in Weihe River basin

LI Bin'2, XIE Jiar cang', HU Yarr hua®, JIANG Rerr gui', WANG L#
(1. Faculty of Water Resources and H ydroelectric E ngineering, Xian University of Technology, X{an 710048, China;
2. Shaanx it Provincial Department of Water Resources, Xian 710004, China;
3. Shaanxi Provincial River Reservoir A dministration Bureauw, X{ an 710018 China)
Abstract: Using the moving average, cumulative departure, and linear tendency estimate methods, this paper investigated the pre
cipitation characteristics of Weihe River basin during 1961-2013. The abrupt runoff changes were analyzed using the smoothing
t test,orderly clustering, and double mass curve methods. T he results showed that the precipitation in the Weihe River basin
was generally decreasing, with 86 rainy days in an average year. T he precipitation varied in different seasons, and was mainly
concentrated in summer and autumn; it obviously decreased in spring and autumn. T he number of heavy rainy days was signift
cantly correlated with the annual average precipitation;the larger the annual average precipitation, the more frequent the heavy
rainy days in an average year. Rainstorm intensity was increasing in the west and north of Weihe River basin, but was slightly
decreasing in the east and south. T he runoff in Huaxian had an abrupt change in the early 1970s and early 1990s. The precipita
tion variation was basically consistent with the runoff variation trend.
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Fig. 1 Study area and distribution of stations
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Fig.2 Characteristics of annual average precipitation in

W eihe River basin
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Tab.1 Decadal variation of precipitation at each station

mm

AR R 7)1l Wk i A KH IRHE ) L L ZH )

20 #1242 60 AR 549.7  675.7 538.4 600.8 617.2 791.7 612.0 963.4 550.5 893.3 542.0  618.6
20 #1242 70 AR 462.7  604.3  521.9 587.8  597.6  732.7 586.5 863.6 552.9 875.9  472.2  583.4
20 22 80 FFAR 433.5  602.3  577.0 611.2  665.1 793.0 626.5 1029.6 598.9 888.6 565.8  639.6
20 22 90 FFAR 357.6  341.9  287.5 340.4 358.9 4140 315.4 603.8 286.8 465.3  302.2  279.8
21 fitZd 464.9  632.6  505.4 599.9 610.6 743.1 566.3 923.4 $5.5 7354 524.8  557.5
ZETY 469.4  612.5 521.2 584.0 611.5 741.1 580.6 919.5 546.5 811.2 5155  584.0
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Fig.3 Annual variation of precipitation at the stations
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Fig. 4 Seasonal distribution of precipitation in W eihe River basin
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Tab.2 Variation trend of seasonal precipitation in Weihe River basin
3 e e e %%
St y = - 0.5631x + 92.269 y = 0.1469x + 257.85 y = - 0.9655x + 239.05 y = - 0.0397x + 10. 545
sl y = - 0.6124x + 127.59 y = 0.571x + 299.22 y = - 1.078% + 194. 21 y = 0.1454x + 17.839
I y = - 0.4775x + 117. 63 y = - 0.1868x + 251.17 y = - 0.6476x + 169. 67 y = 0.1777x + 13.343
Bl y = — 0.7446x + 126. 36 y = 0.9747x + 267. 35 y = - 0.7502x + 187.91 y = 0.0372x + 14.273
R y = - 1.0614x + 155.78 y = 1.4017x + 240. 39 y = - 0.9946x + 214.61 y = 0.1388x + 14.633
KA y = - 0.8614x + 172.46 y = - 0.0941x + 366. 45 y = - 1.0365x + 239.81 y = 0.1988x + 10.757
K y = — 1. 1746x + 152.24 y = 0.7697x + 237.03 y = - 1.1982x + 212.1 y = 0.1274x + 19. 065
fEwj] y = - 0.6762x + 199.41 y = 0.9166x + 437.32 y = - 1.1106x + 283.36 y = - 0.0209x + 23.515
L y = - 1.2172x + 140. 17 y = 1.3449x + 219.6 y = - 0.9959x + 188.62 y = 0.1868x + 15.196
1l y = - 1.8649x + 237.71 y = - 0.6699x + 374.23 y = - 1.9706x + 281.41 y = - 0.0043x + 39.571
8 y = - 0.9024x + 140. 51 y = 1.447x + 168 y = - 1.0133x + 200. 86 y = 0.1203x + 15.583
kIS0 y = - 0.9267x + 156.75 y = — 0.0053x + 244.58 y = - 0.9031x + 211.04 y = 0.111x + 18.191
2.4 TEKA AP G 1964 EREELE 140 do ET %3~ 27 d, b 8 FI0

2.4.1 [KHBH

1961 - 2013 A 5T X 385 B A7 3l pii AF B 7K H 2L
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i, HECN 59 do /N HZL49~ 140 d 200, (7 HEL
164 1~ 95 9%, “F-¥) 4 80 6% ; /NN H it /DI 4
1995 AFAE HLuki . 2013 43 )11k 49 d; H 3o 2 1 2

e 32 s KXKER

2 7%~ 78 1%, ¥ 14. 0%; B /b (K5 1968 45 Jit
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30 do AEFN HEUMT 20 d, o5 s H 50 11. 5% LL
TP 4 6% 5 H Bl 2 152 1984 4 5 Dk,
196419741984 “E 4 113G 2 B 13 d 1K RS
ERWHEUNT 6 d; B HE 4 4% LU, PR
Q 8%; % W H Huw 2142 201 1 - K135 6 do
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Tab.3 Variation trend of number of rainy days in Weihe River basin
/IR H L Ty H 2 KFTH % SR Y H 4

R y = - 0.2492x + 79.333 y = —0.0144x + 11.05 y = 0.0037x + 2.881 y = - 0.2629x + 93.93
) y = - 0.3692x + 85.837 y= - 0.0517x + 15.245 y = - 0.0099x + 4.3999 y = - 0.4185x + 106

T y = - 0.2283x + 72.031 y = - 0.0442x + 13.759 y = 0.009x + 3.5109 y = — 0.2633x + 89. 844
Bl £ y = — 0.2604x + 89.032 y = 0.013x + 3.3287 y = —0.0421x + 14.74 y = - 0.2896x + 107.1
RFH y = - 0.1748x + 88.192 y = - 0.0735x + 15.778 y = 0.012¢ + 3.902 y = - 0.2236x + 108.38
NE| y = - 0.1913x + 109.45 y = — 0.0584x + 17.652 y = - 0.0119x + 5.3955 y = — 0.2600x + 133.78
KA y = — 0.2442x + 88.16 y = - 0.0751x + 16.159 y = —0.0094x + 4. 1604 y = - 0.3204x + 108.74
] y = —0.5292x + 118.46 y = - 0.0886x + 20.864 y = 0.0205x + 6.7489 y = — 0.5874x + 147. 61
e L y = —0.1918x + 77.101 y = —0.04x + 13.735 y = —0.0012x + 3.8202 y = - 0.2211x + 94.965
1l y = - 0.4185% + 106. 07 y= - 0.1179% + 20.372 y = - 0.0206x + 6.6118 y = - 0.5703x + 134.81
ZEH0 y = - 0.2492x + 79.333 y = - 0.0541x + 14,272 y = - 0.0002x + 3.2874 y = —0.2911x + 96.991
#H y = - 0.2604x + 77. 164 y = - 0.0415x + 15.046 y = - 0.0125¢x + 4.6393 y = —0.3193x + 97. 64
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Fig. 5 Correlation analysis between annual average number of

heavy rainy days and annual average precipitation
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Fig. 6 Periodic analy sis of two typical stations
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Fig. 7 Runoff variation at Huaxian station during 1935- 2010
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Fig. 8 Abrupt change of annual runoff at Huaxian station

Fig.9 Double mass curve of annual runoff and

average precipitaton at Huaxian station
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