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Abstract: Analysis of water balance in the middle reaches of the Yellow River is important for the effective water
resources management, ecological protection, and high-quality development in the Yellow River Basin. The Qinhe
River Basin, located at the end of the middle reaches of the Yellow River, has serious water problems, such as,
river interruption and insufficient inflow into the Yellow River, due to the implementation of the upstream water
diversion policy and the increase in domestic and industrial water use. To address the water problems, the water
resource demand, water supply capacity, and supply-demand balance of the basin were analyzed based on the
ecological water demand. The results show that (1) the spatial distribution of water supply and water demand in
the Qinhe River basin is heterogeneous. All the upstream river reaches in the Shanxi Province are able to
guarantee the ecological water demand in the river channel, while in the downstream Henan Province, only the
minimum water demand can be met; (2) the total suppliable water resources in the Qinhe River basin is 10.04x
10* m’, and the sum of industrial, domestic, and ecological water use outside the river channel is 8.89x10° m’. The
remaining water in the river channel is only 1.15x10° m’, which can only meet the minimum ecological water
demand; (3) the amount of surface water used by industrial production and life in the basin will be 6.98x10* m® in
2030, and the total amount of water use will be 9.81x10* m’, resulting in that the remaining water cannot support
the minimum ecological water demand. We pose five suggestions for the water problem in the Qinhe River Basin:
Reducing the industrial water consumption, improving the water utilization rate of agricultural irrigation,
promoting water conservation technologies with high effectiveness, and improving the ecological environment.
This study can provide basic information for the effective water resources management in the Qinhe River basin.

Keywords: water resources; ecological water demand; balance between supply and demand; Qinhe River;

water demand forecast; the middle reaches of the Yellow River
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Table 1 Water quota table for various industries in the Qinhe
River Basin
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corresponding ecological environment in river channels
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Table 7 Calculated water demand for ecological environment
in the Qinhe River Basin in 2021 / (10° m*)
R . . . FV/ ‘Ei—‘—' =) - ,jﬁ__‘\;
Wi wE s ke s ohEE D RIEES
BE O mE ERR e g o TS Wk
- ] AR FKE - (60%)
DT RIE 0.91 1.20 0.29 0.11 0.41 0.64
e 205 299 084 025 101 1.55

W HIE 395 4.69 0.74 0.43 1.64 2.59
kO R 388 6.52 2.64 0.52 1.95 3.12
FHIE (WP 116 206 089 016  0.65 0.89
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Table 8 Water demands for water surface evaporation, seepage
and river landscape in the Qinhe River Basin in 2021 / ( 10*m®)
Wi A W2y KmzZERE RS WE R KA
SRS s 1310.54 182.91 471.15
g TR 2678.91 209.94 615.74
T3 FleH 970.03 305.26 481.01
§iy/An| v 848.75 85.65 612.09
FHATIE iy 1244.79 208.33 605.07
IR ABE 7053.02 992.09 2 785.06
3.3.2 iR AR RIEER K &

(1) YA 2 55 U b 75 7K

PO AT YA 0 b TR RS K, S AU T PR, 2 A T
VB Hb  VEEIE M 2 R 2SR 3 O A I, U0 VT I R
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W AR 2 1.35%10° km?, 7% 2% 194 m, -3 FEF% 1.55%o,
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D] Y] 5 Ay BB 2 T A 3, L R K R e | A
Y ENE R /R b= 0 N 7 W= RS B R -\ &4
(£9),

F9 DAFRE 2021 EREFESHERKE
Table 9 Ecological environment water demand in the riverside
zone of the Qinhe River Basin in 2021 /(10°m®)
L} (i) Al W WA R
Ll 28, (ST R Tk Ik
W kg 2899.08 219251 585.68 120.89
s bR 5394.64  3759.47 1410.22 224.96
iR ) A 8 1637.76  1100.31 469.16 68.29
Hler R 1829.83  1047.96 705.56 76.30
SR ILEEF 292861 1827.79 978.69 122.12
WP AT 14689.92  9928.04 414931 612.56
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AR K, S Al A0 R IE T A 2 SRR 55 7l
B A& FE U e RAE TG FHACE b, 7e 42 L ARG
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Table 10 Water supply and water demand at each node in the Qinhe River Basin in 2021 / (10°* m*)
i ) K THFEK
Wi s WiE el SR . — — — - Al kAR ST
AR R FEA ARG EZE R B NE ESMESTOKE 510 R Ak

FNS N gy 0.91 0.40 0.01 0.15 0.05 1.11
s T 2.15 0.87 0.02 0.29 0.06 0.69 1.26
bizbd FeH 3.95 0.60 0.01 0.13 0.05 1.85
FHIE v 572 3.88 1.85 0.01 0.10 0.06 0.53 0.81
PHATIE e 1.16 1.63 0.01 0.15 0.06 0.51 1.51
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WA ST K. RIS B A 2021 £ 510 A
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Table 11 Water supply and water demand in the Qinhe River basin in 2021 / (10°* m*)

Wi W28 ORI KR WEEAMERF KR FAKE WEERVK R WEZEL B R SRR SRR
FRCIN (N3 0.59 0.41 0.05 0.40 0.01 0.15 0.91
E3 iR 0.52 0.71 0.06 0.87 0.02 0.29 0.69 2.15
Tk §iy, 48| 0.51 0.47 0.05 1.35 0.01 0.13 3.95
FEH Rpp 0.51 3.20 0.06 1.85 0.01 0.10 0.53 3.88
FHITIR L& 0.52 1.28 0.06 1.63 0.01 0.15 0.51 1.16
LGRS A¥H 0.53 6.07 0.28 6.10 0.06 0.81 1.73 3.88

4.4 T ZE 2030 KM iGN
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T R IE 45 A k4 R PR X I 4K 2030 4E A



- 38 - 7K SC L T

%1

Kok 2 200 1 DL HEAT BN, 3145 2030 4F 3 48 P A= 72
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Table 12 Socio-economic, industrial, and domestic water demand in the Qinhe River Basin in 2030
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