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Study of long-term variation and potential of available surface
water resources of Jinghui Canal Head

LIU Zhao'* LI Qiang®, LI Lu-lu>, MAO Quan-nian’, JIA Zhi-feng'?
(1.Institute of Water and Development, Chang’ an University, Xi’ an, Shannxi 710054, China;
2. Key Laboratory of Subsurface Hydrology and Ecological Effects in Arid Region of Ministry of Education, Chang’ an
University, Xi’ an, Shannxi 710054, China;
3. The Administration Bureau of Jinghui Canal Irrigation Area, Sanyuan, Shaanxi 713800, China)

Abstract: Based on long series of hydrological data of Jinghui Canal head on Jinghe River, the runoff, the wa-
ter demand in dry season, and the unusable runoff in flood season were analyzed using moving average , regression
statistic and Tenant methods. The average annual usable runoffs and potentially usable runoffs of the Jinghe River
were further discussed. The results showed that the annual runoff of Jinghe River decreased apparently from 1.72
billion m® in the 60 s of last century to less than 1.00 billion m® now and the observed minimum runoff departure
was almost —=29.6%. The average annual usable runoff was about 50% to 60% of the total runoff. Both of the aver-
age annual usable runoff and the potential usable runoff were increased with the improvement of sediment limitation
for the irrigation and its canal system. According to the runoff situation and its trend of the Jinghe River, there are
still 166 to 210 million m® of runoff, which are potential available for the Jinghui Canal Irrigation Area.

Keywords : surface water resources ; annual runoffs; available water resources; ecological flow; usable runoffs

potential ; Jinghui Canal Irrigation District
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Table 1 The comparison of average precipitation and runoff at Zhangjiashan of Jinghe River basin in different periods

SEINA I KIREUR [HEU]E5/N
FAR Observed runoff Natural runoff FAR=521,/108 m> Precipitation
Period FHEA00mY /% FME105mY B/ % The differences FAE/ mm B/ %
Mean value Departure Mean value Departure Mean value Departure

1932-1939 16.43 16.65 19.27 1.43 2.84 - -
1940-1949 17.84 26.66 20.02 5.37 2.18 - -
1950-1959 13.1 -6.99 19.72 3.8 6.62 - -
1960-1969 17.97 27.59 23.09 21.53 5.12 534.6 13.91
1970-1979 13.04 =7.42 18.7 -1.57 5.66 490.2 4.45
1980-1989 13.29 -5.64 19.1 0.53 5.81 495.4 5.56
1990-1999 13.23 -6.07 18.5 -2.63 5.27 438.2 -6.63
2000-2009 9.91 -29.64 15.56 -18.1 5.65 427.04 -9.01
2010-2014 11.95 -15.15 17.03 -10.36 5.08 430.43 -8.28
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Fig.1 The observed runoff and its trend at Zhangjiashan of Jinghe River from 1932 to 2014
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Fig.2 The observed runoff and its trend at Zhangjiashan of Jinghe River from 1995 to 2014
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Table 2 The minimum ecological water demand of dry season at Zhangjiashan of Jinghe River

57 Method P FARRUE Criteria

E VY =2 Symbol

ARV 38 /A ST K 3 /108 m?

The minimum ecological water demand in dry season

Tenant 10% Wei 0.489
enan 15% W, 0.734
£ 2731 Long series W 0.062
= FAVE v *
BhAERET S5 Short series W, 0.016
The minimum monthly runoff
HWAE Typical year W, 0.089

# T AT A BT R AT AN TR O RRIE , SR Tenant 7575 , AtiK 22 d5e /N A2 A5 T 2050 # Z2 4~ #4731 B9 10% 71 15% WIS A T

B SR R/ D AR AT o PR AR 81 e RS HRAE =N Bnife

Note: The different criteria was adopted here for comparison in terms of each method, for example, the minimum ecological flow can be calculated

with 10% and 15% of the runoff in dry season. The minimum monthly runoff can be used in three standard: Long series, short series and typical year.

R3 WRA102HZASEFHMRKFFERAFAETELER

Table 3 The average annualusable surface water when the sand content is limited to 10%

ZHE/108m?
Total runoff

AR 7K 2/108m

Unusable runoff

demand in dry season

3 AR BN AT K E/10%m?

The minimum ecological water

AT K IR A R B/ 108 m® W[ E KB IR FT A A/ %

Usable runoff Usage ratio

W, 0.489 W, 6.461 59.88
W, 0.734 W, 6.216 57.61
10.79 3.84 W, 0.062 W, 6.888 63.84
W, 0.016 W,y 6.934 64.26

W, 0.089 W, 6.861 63.59
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1 3 AT L, YAl K B IR AT R ) 2 AR 8
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Table 4 The average annualusable surface water when the sand content is limited to 7%

HTR AT AR/ 105 T

Unusable runoff

BWiE/108m?

Total runoff

demand in dry season

TR/ NME ST K /108 m?
The minimum ecological water

E K IR/ %

Usage ratio

AT K R A A A /108 m®

Usable runoff

W, 0.489 Wi 5.871 54.41
W, 0.734 Wio 5.626 52.14
10.79 4.43 W, 0.062 W, 6.298 58.37
W4 0.016 Wiy 6.344 58.80
W.s 0.089 W,s 6.271 58.12
R5 REAZEFHAMNAKE . IEWSIKE S KEENTEER
Table 5 The average annualusable runoff, the engineering usable runoff, and its potential
ThRR FFRA K /108 m? AFAE/10%m?  TREAGIKE/10%m®  SIBRGIKE/105m® AIE K ) /10%m?
Sand limit Total runoff Usable Engineering usable Actual use Potential
7% 10.79 5.63 5.12 3.46 1.66
10% 10.79 6.21 5.64 3.46 2.18
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