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Inpact of clmate change and human activity on the
runoff of W ei River basin to the Yellow River

9J Xiao-ling', KAN G Shao-zhong®,W E | X iao-mei’, X NG Dawei’, CAO Hong-xia"
(1 Key L aboratory d A gricultural Soil and W ater Engineering inA rid and Seniarid A reas,M OE,N ortwestA & F U niversity, Yangling 712100, Shaanx i, China;
2 Center for Agricultural W ater Research in China, China A gricultural U niversity, B eijing 100083, China)

Abstract: Based on the data of temperature, precipitation, recorded runoff,w ater consumption and area
of water and il conservation, the mpact of climate change and human activitieson the runoff of W ei River
basin to the Yellow River was studied according to the use of the regression method The method of
Kendall's rank correlationw as applied to test the trend of climate factors Precipitation w as selected as the
factor of clmate change, and water and il conservation, surface water consumption, groundw ater
exploitation around bank side of W ei River which intensify the replenishment of the river water to
groundw ater, and rainw ater collectionw ere selected as the factorsof human activity. The results show that
the changes of precipitation from different areas of runoff generating have different mpactson the runoff
to the Yellow River. Compared w ith average annual runoff in many years, the average annual runoff in
1990’s decreased 29 04x 10°m° The average annual precipitation decreased 10 4%, w hich resulted in the
runoff decreased of 68 2% of total decreased runoff. A nd the decreased runoff anounts resulting from the
human activity, factorsof w ater and il conservation, surfacew ater consumption, groundw ater exploitation
and rainw ater collectionwere 11 8%, 10 1,9 8% and Q 2% of total runoff deceased regpectively.
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Table 1 Change of recorded runoff, natural runoff and surfacew ater consumption in theW ei River basin m?®
1956 1960 1970 1980 1990 1956 A-B
Itam 1959 1969 1979 1989 2000(A) 2000(B)
Recorded runoff 99 04 108 52 68 08 89 38 51 44 80 48 - 29 04
W ater consumption 8 15 11 96 23 79 23 28 22 21 19 27 2 94
Reductive runoff 107. 19 120 48 91 87 112 66 73 65 99 75 - 26 10
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Fig.3 Temporal variation of the annual average
temperature in the Guanzhong region
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Fig.4 Temporal variation of the annual average
precipitation in the Wei River basin
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Table 2 Corelative coefficient matrix of runoff and precipitation of different areasof runoff production

Item W P Pju Pwu ng

w 1 Q 740 2 Q7741 Q7261 Q 8154
Piu Q 740 2 1 Q 820 3 Q 6719 Q 5715
Piju Q7741 0 8203 1 Q 8208 Q 6382
Pwu Q7261 Q6719 Q0 8208 1 Q0 5336
Pwg 0 8154 Q5715 Q 638 2 Q 533 6 1
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Table 3 Changesof precipitation and its mpact on runoff inW ei River basin

/mm A verage anaual precipitation

M 1/ M 2/
Region 195 105 1060 1970 1080 1990  C- A/Mm C-B/AM igss g
2000A) 1959B) 1969 1979 1989 1999(C)
Upper and middle ; : ; }
eochesof Beiluo Ry 4813 536 5660 4605 4902 396 0 853 - 1376 - 5783 - 8737
__ Upperandmiddle reaches 496 7 5050 5415 4991 4798 4661 -306 -390 - 0269 - 469
of Jing River
Upper reachesofWeiRiver ~ 5054 5095 5501 5131 5030 4585 - 469 - 510 - 4892 - 2049
. Middleand lower reaches g5 7 7394 g7 6379 7192 57189 -8.8 - 1515 - 1202 - 1420
of W ei River
W holeW ei River Basin 5776 6156 6144 5687 6010 5176 -600 -980 - 198 - 2377
AV A2 20 90 1956 1959
Notes AW 1 and AW 2 are decreased annual runoff in 1990's compared w ith the average annual runoff and annual runoff in 1956- 1969 regectively.
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Fig 5 Correlativity betw een cumulated precipitation
and accumulated natural runoff in W ei River basin

20 90 517 6
mm, 6 1956 1969 ,
819 m?
7775 m? , 415 m?,
577 6mm, 1956 1969
, 103 85 m?,
(102 2 m?® ,
165 m? , 20
90
25 m?
90 8 5%
45
3 2%

200 300 400 500 600 700 800 900
[# & #it/mm

Precipitation

6
Fig 6 Correlativity betw een precipitation and
natural runoff inW ei River basin
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