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Spatial- temporal variations of precipitation and drought characteristics in Wei River Basin
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Abstract: The Wei River Basin is located at a typical frail zone of ecological environment in the east part of northwest China,
where frequent drought disasters become the major factor which restricts the sustainable development of regional economy, es
pecially the agricultural economy. Therefore, it is important study the high and low water changes of precipitation and drought
characteristics in the basin to understand the cause and development law of drought. Based on the precipitation data from 14 typ
ical weather stations, according to the methods such as Manmr Kendall trend test, frequency analysis, differential curve, and runs
analysis, variation trends of precipitation and less water probability characteristics were analyzed. The results showed that: (1)
precipitation has a significantly decreasing trend, especially in spring and autumn in the recent 40 years, which increases the oc
curring possibility of regional drought; (2) the precipit ation process presents the wet dry alt ernating phenomenon, continual wet
years and dry years occurring and overlapping frequently, w hich indicates that the drought and flood may coexist in one year;
(3) the occurrence probability of continual dry years is higher than that of continual wet years, and less water period can last for
2 to 3 years, which leads to drought with larger intensity; and (4) the frequency and intensity of drought events have an increas
ing trend in Wei River Basin since 1991. Therefore, it should be paid high attention to the bigger threat of agricultural develop
ment and w ater safety in the future.
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Fig. 1 Distribution of meteorological station in Wei River Basin
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Tab.1 Drought level of SPI index
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Fig.2 Variation of annual average precipitation in Wei River Basin
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Fig.3 Annual average precipitation in different decades
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Tab.2 Temporal distribution of M- K trend test on precipitation
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Tab.3 Spatial distribution of M K trend test on precipitation
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Tab.4 Precipitation wet and dry characteristics at the meteorological stations in Wei River Basin
il 1 el vEE O el Ty HI ROk w0 s ME pEEeE Kol RE Pat I CE®
PORMEHL N  46.00 46.00 46.00 46.00 39.00 43.00 44.00 45.00 46.00 46.00 46.00 46.00 46.00 46.00 45.07
FERAEH n 25.00 25.00 21.00 26.00 20.00 25.00 24.00 26.00 22.00 26.00 26.00 22.00 24.00 23.00 23.93
AIKIRE (%) 0.54  0.54 0.46 0.57 0.51 0.58 0.55 0.58 0.48 0.57 0.57 0.48 0.52 0.50 0.53
vk 015 0.11 0.13 0.17 0.13 0.16 0.20 0.16 0.20 0.15 0.15 0.20 0.13 0.17 0.16
K fkE 0.39 0.43 0.33  0.39 0.38 0.42 0.34 0.42 0.28 0.41 0.41 0.30 0.39 0.33 0.37
E;ﬁi /Mt 0.54 0.54  0.46 0.57 0.51 0.58 0.55 0.58 0.48 0.57 0.57 0.50 0.52 0.50 0.53
(%) fMd= 0.24 0.30 0.41 0.28 0.33 0.23 0.27 0.31 0.41 0.26 0.33 0.37 0.30 0.39 0.32
2K FK 022 015 0.13 0.15 0.15 0.19 0.18 0.11 0.11 0.17 0.11 0.13 0.17 0.11 0.15
NE0.46 0 0.46 0.54 0.43 0.49 0.42 0.45 0.42 0.52 0.43 0.43 0.50 0.48 0.50 0.47
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Fig. 4 Precipitation process at typical stations in Wei River Basin
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Fig.5 Differential curve at typical stations in Wei River Basin
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Inter annual distribution of drought level in Wei River Basin
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Tab.5 Runs analysis on the continual dry and wet years in Wei River Basin

il R PEE Ml RIT) O W)I RK wX O dE M pEEE Kk R P w0 PR
14 7 7 7 8 5 8 5 7 5 12 10 7 8 10 7.57
24 3 1 2 6 3 2 4 3 0 1 3 1 1 3 2.36
2K 34E 1 2 0 0 0 2 1 2 5 2 0 2 4 1 1.57
44F 0 0 1 0 2 0 1 0 1 0 1 2 0 1 0. 64
AR 25 4 1 1 2 0 0 0 0 0 0 0 0 0 0 0 0.29
5 14 5 4 7 7 3 6 6 5 5 6 9 5 7 8 5.93
24 4 4 2 2 3 3 1 3 2 5 1 3 3 3 2.79
Bk 34E 1 2 2 2 2 0 1 2 3 2 2 4 2 3 2.00
44 1 0 1 1 0 1 2 1 1 1 1 0 0 0 0.71
25 4 1 1 0 1 1 1 1 1 0 0 1 0 1 0  0.64
14 0.57 0.52 0.48 0.70 0.53 0.67 0.55 0.63 0.46 0.75 0.70 0.52 0.59 0.65 0.59
24 0.24 0.25 0.25 0.21 0.25 0.22 0.25 0.23 0.25 0.19 0.21 0.25 0.24 0.23 0.23
34 0.10 0.12 0.13 0.06 0.12 0.07 0.11 0.09 0.13 0.05 0.06 0.12 0.10 0.08 0.10
2K 44 0.04 0.06 0.07 0.02 0.06 0.02 0.05 0.03 0.07 0.01 0.02 0.06 0.04 0.03 0.04
25 4 0.02 0.01 0.07 0.01 0.03 0.01 0.02 0.01 0.04 0.00 0.01 0.03 0.02 0.01 0.02
Y 0.43 0.48 0.52 0.30 0.47 0.33 0.45 0.37 0.54 0.25 0.30 0.48 0.41 0.35 0.41
b IS 1,75 1.91 2.08 1.43 1.90 1.50 1.82 1.58 2.18 1.33 1.43 1.92 1.69 1.53 1.72
Mg 14 0.48 0.44 0.57 0.50 0.45 0.44 0.46 0.46 0.50 0.54 0.54 0.52 0.54 0.61 0.50
24 0.25 0.25 0.24 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.24 0.25
34 0.13 0.14 0.10 0.13 0.14 0.14 0.13 0.13 0.13 0.11 0.11 0.12 0.11 0.09 0.12
K 44 0.07 0.08 0.04 0.06 0.07 0.08 0.07 0.07 0.06 0.05 0.05 0.06 0.05 0.04 0.06
25 4 0.04 0.01 0.02 0.03 0.04 0.00 0.04 0.04 0.03 0.02 0.02 0.03 0.02 0.01 0.03
Y 0.52 0.56 0.43 0.50 0.55 0.56 0.54 0.54 0.50 0.46 0.46 0.48 0.46 0.39 0.50
SEHESAER 2.08 2,27 175 2.00 2.22 2.27 2.18 2.17 2.00 1.8 1.8 1.92 1.85 1.64 2.01
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