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Research on the eco-environment water requirements and it’s satisfaction of
the middle and downstrem of Weihe River based on RVA

MA Xiao-chao, SU Xiao-ling”
( College of Water Resource and Architectural Engineering , Northwest A&F University , Yangling, Shaanxi 712100)

Abstract: The key to keep healthy river eco-environment system is to meet its eco-environment water requirements.
The Range of Variability Approach (RVA) is widely used to study the river hydrological change. This paper put forward
the calculation method for the eco — environment water requirements based on the RVA threshold. This method has been
applied to three sections as Linjiacun, Xianyang, Huaxian in the middle and downstream of Weihe River, obtained the
eco-environment water requirements of these three sections was 529.5 million m*, 1.1274 billion m* and 2.3908 billion
m’, respectively. Compared with the past research results, this method has certain applicability. By analyzing the satis-
faction of ecological water requirements at different period in these three sections, obtained the minimum value of the sat-
isfaction was occurred and focus on the flood season as May, June, August and September. As a result, when carries out
the water resources allocation, the eco-environment water requirements in flood season should be more paid attention.
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water requirement; middle and downstream of Weihe River
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Table 1  Calculation of eco-environment water requirements in middle and downstream of Weihe River
WH A4 Month 43
Ttem 1 2 3 4 5 6 7 8 9 10 11 12 Toul

RVA TR Lower limit of RVA  19.62 21.93 29.3 35.71 28.14 28.3 59.38 56.58 62.02 61.84 48.49 21.19
RVA LR Upper limit of RVA  30.65 32.27 43.73 52.56 85.36 64.37 101.7 112.9 118.5 114 74.48 42.71

AT AR (s
Liniic J“'“H_E{HLEE‘/<m ) 5.515 5.17 7.215 8.425 28.61 18.035 21.16 28.16 28.24 26.08 12.995 10.76 16.789
Anjlacun Eco-environment water flow
P TS Y 3 3
d‘:lwfﬂ%mﬂk/lom 0.148 0.125 0.193 0.218 0.766 0.467 0.567 0.754 0.732 0.699 0.337 0.288 5.295
Eco-environment water demand
RVA FB2 Lower limit of RVA  50.38 52.58 64.1 76.94 79.25 50.13 92.38 74.78 152.8 145.5 114.5 53.13
RVA LB Upper limit of RVA ~ 73.45 78.31 86.75 129.6 183.8 102.9 220.8 145.3 339.5 256.5 161.9 82.93
J A IR (e ]
X." A .E(}”“E/(m ™) 11.535 12.865 11.325 26.33 52.275 26.385 64.21 35.26 93.35 55.5 23.7 14.9 35.749
lanyang Eco-environment water flow
s >
i‘eﬂﬁﬁﬂ(/lom 0.309 0.311 0.303 0.682 1.4 0.684 1.72 0.944 2.42 1.487 0.614 0.399 11.274
Eco-environment water demand
RVA FB2 Lower limit of RVA  75.47 84.39 109.4 110.9 114.9 72.02 185.1 139.3 241 224.2 177.4 72.68
RVA [ Upper limit of RVA  98.35 110.4 147.6 217.5 323.9 155.1 474.4 389.3 644.5 451.7 252 151.3
e H ISR B /(3. -]
e ARSI/ (s~ 1) 11.44 13.005 19.1 53.3 104.5 41.54 144.65 125 201.75 113.75 37.3 39.31 75.811
Huaxian Eco-environment water flow

R T K /100

Eco-environment water demand

0.306 0.315 0.512 1.382 2.799 1.077 3.874 3.348 5.229 3.047 0.967 1.053 23.908
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Table 2 Research results of eco-environment water flow of Weihe River in Shaanxi Section

=2 1E# Jitk MEFS JRH HH
Number Author Method Linjiacun Xianyang Huaxian
7Qi0i% 7Q10 method 17.38
Hoppe ¥ Hoppe method 29.98
NGPRP 7% NGPRP method 9.69
g g FEA H 5 Basic flow method 5.78
T TR N
1 i Lei, Xu Xuezong Hhli H Y /7 The dry month average flow method 6.93
90 % PRIUE i H 11.49
Minimum mean monthly flow method under 90% reliability ’
M JE 7% Wetted perimeter method 14.84
R,CROSS ¥ R,CROSS method 12.36
Wpite LT PR JE Improved wetted perimeter method 10.6 23.2 52.6
5 FESLAE M JH 55 R,CROSS 255
Zhang' Xinhua, Li Hongxia, integrated method for wetted perimeter 12.4 23.3 30.1
Xiao Yucheng, et al method and R,CROSS method
FEW L Basic flow ratio method 5.02~36.73
P IR K -
Basic flow ratio method for drought period ’ e
REE, MR,
3 O Tennant % Tennant method 6.6
Wu Xijun, Li Huaien, 5/ 7 5 Minimum mean monthly flow method 17.9
Dong Ying, et al s
90 % PRAEH 85 /N -2 3 it 1% 55
Minimum mean monthly flow method under 90% reliability ’
Texas 7 Texas method 12.45
FIEM, E SR,
PETT A B Y PIME
4 Tﬁlﬁ:ﬁ: /J\H:F./J.Olbiﬂﬁng [N 12.75 312 34
Wang Yanlin, Wang Wenke, Average minimum monthly flow
Yang Zeyuan
A - 471
SRIRFY | FEZ AL g A . .
I b * «
5 Su Xiaoling, Kang Shaozhong I Partial calculation method 25.32 39.8
v B B Tennant 7% Tennant method 15.44 36.15 61.77
OB, B .
6 Xin Chen, Zhao Wanling Tkl A S A i ) 2 RS Y0 11.98 41.03 61.8
Minimum monthly discharge method
AICHITE , 16.789 36.745 75.811
Aj A meth )
Article research RVA I RVA method 5.205" 11.588" 23.908"

T BTN % S AL 10° ', 35 AR SR B R K i s HAR B w71

Note: All the numbers add an asterisk it is measured in 10® m®, refers to the ecological and enviromental water requirement, the remaining units are m’+s ™"
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