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Abstract: A ccording to the national and local allocation proportions of water resources in the Yellow River, the irrigation water
amount drawn from the Yellow River will be limited to less than 4. 0x 10° m? per year in the future for the Hetao Irrigation
District while the current irrigation w ater amount is about 5. 2x 10° m’ per year. With the decreasing of the irrigation water
mount and rapid economic development, the conflict between the supply and demand of water resources can be more serious,
therefore the reasonable utilization of the limited w ater resources is the primary task faced by the local authority in the H etao
Irrigation District. Based on the analysis of current supply and demand balance of water resources and the long term plans and
water resources utilization in the irrigation district, two schemes of conjunctive use of irrigation water from the Yellow River
and groundwater are developed. Moreover, the optim izat ion analysis is conducted on the conjunctive use of water resources in the
planning year and the dynamic variations of groundw ater under different schemes are simulated. T he results show that the irrt
gation water of 4. 0x 10° m® per year can maintain the sustainable development of the irrigation district under the conditions of
optimizing the industrial structure, enlarging the combined well canal irrigation areas, and using the groundw ater resources irr
cluding brackish water effectively.
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Table 1 The annual average supply and demand balance of water resources in the irrigation district (unit: 108 m3) . m?3
e Al K & Ak K T 7K e vE K AT o BT
T /K HhF K T /K K (3T 7K) (3R K) K 1T K
—F 6.012 1.285 6.012 0. 084 0.043 0.058 0.000 1.099
fift J5C ] 13. 067 2.617 13. 067 0. 063 0. 062 0. 146 0.000 2.346
JRBE 9.278 1.842 9.278 0.119 0.202 0.236 0.000 1.285
XK 14. 405 3.169 14. 405 0. 092 0. 050 0. 140 0.000 2.887
5y by 5.436 1.403 5.436 0.118 0.032 0.035 0.000 1.217
& 48. 198 10.316 48.198 0. 476 0. 390 0.616 0.000 8.834
s P A AT IE A R R (KRR T K
MRS T HER AR MY F KR 20 48 42 m¥/ a, XA IEK 8
2 m? a EBE A KSR . 513K S M9 D BRE 5§ 2 %)
FHOG R MR K SRR A 4 52 BRI o AR B E 48 D Ak SR
J&, #AT I T K AT a3 . 1980 4F— 2010 4F #-47 M
KEAZANE S K 1- # 4,
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Fig. 1 Variation of urban domestic water use
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Fig.2 Variation of rural domestic water use
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Fig.3 Variation of industrial water use
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Fig.4 Variation of agricultural water use
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Table 3 T he results of supply and demand balance of water
resources under the G 1 conjunctive use scheme
in the Hetao Irrigation District in 2030 (unit: 108 m3)
¢ m3

K Tk P T i
MK HR/K MoK HURK MUK HWRK A

THEIK

T 3,136 1.251 2.839 1.052 0.297 0.199 0.496
ff® 9.531 2.638 9.145 1.801 0.386 0.837 1.223
KB 9.122 3.145 6.082 2.964 3.040 0.181 3.221
MK 11.425 3.313 11.425 1.850 0.000 1.463 1.463
LRk 6.446  2.233  5.342 2.563 1.104 -0.330 0.774

AHEX 39.660 12580 34.833 10.230 4.827 2.350 7.177
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Table 2 Basic sentences of GAMS language
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PUT B i A e e SO
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5 1 2030
Fig.5 The groundwater depths of each rrigation area under

the G 1 conjunctive use scheme i the Hetao Irrigation District m 2030

HRI I 4 2% S T K B AT, TR AR A
[Fl, 3 B RE L] 3t /KSR IR A2 A AN A 7)o 7K 5 4
P 5 WE I T TP K B UK, S Bt R KT R
T, 3T KR A AR B 2 K, AP 23T KRB AL IR, 7
B2 2.76 m A12.91 m; - HEBH T KA AR TR G
TESI, (E R KSR B, P 34908 2. 77 m, ALIRCT B
Sl AL v B AG TR 2 I KR T A S b K PR AT B

KL KEIR < 15



F 11 K% 66 # - MACAE G AF R 2013 F 5% 38

AN /N Ay SCKCHESR, % HEBR 1 5 K RELE SR, T R K IF
KRB, B ECLHE S0 M T K R R AR I, 45T K
K219 mo
3.2 CG2EEAHA FE 5
G2 BEARI TR R 2030 4F /K205 {175 T i 43 H7 45 3
L35 4, & BEBHR AR LR KRR L 6.
4 G2 2030

Table 4 T he results of supply and demand balance of water
resources under the G2 conjunctive use scheme

in the Hetao Irrigation District in 2030 (unit: 103 m3)

& m*

. oK E K Pt A
MK HUFK HERAK HRUK HWFK HLRAK &
T 2.871 1190 2.839 1.052 0.032 0.138 0.170
A 8.780 2495 9.145 1.801 -0.365 0.694 0.329
KB 8.557 3.014 6.082 2.964 2475 0.050 2.525
K 10.226 3055 11.425 1.850 -1.199 1.205 0.006
Bl 5,985 2135 5.342 2.563 0.643 -0.428 0.215
SEX 36.419 11.889 34.833 10.230 1.586 1.659 3.245
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w7 T OKRIH R . AN REX TS, %R T BRI A
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ATWRAN e DRI, 7EAK S H K B R S AR & 40 12 m?/ a i
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6 G2 2030
Fig. 6 The groundwater depths of each irrigation area under
the G2 conjunctive use scheme
in the Hetao Irrigation District in 2030
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