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Evaluation model on environmental benefit of water saving agriculture
in arid continental river basn of northwest China

Wang Yubao , He Wuquan, Cai Mingke
(College of Water Resources and Architecturd Engineering , Northwes Sci- Tech Universty of Agricuture and Forestry , Yangding 712100, China)

Absgract An evaluation model on environmental benefit of water saving agriculture in arid continental river basin was
established by the modified analytical hierarchy process. The criteria layer of this model was constituted by the bal-
ances of water amount, soil-water, silt-water, and salt-water, the control of water quality and the creature and land-
scape in an environment system. The factor layer of the model includes twenty-eight evaluation indicators. These expo-
nents were assessed quantitatively by the modified analytical hierarchy process. Inthis model the evaluation object was
delaminated serialy at first, and then the weighing values o all the factors in each layer were determined by the mathe-
matical method. At last, the compounding weighing values o relative significance o the lowest layer to the highest lay-
er were calculated synthetically. The model provides a decisiorrmaking reference for the water resource development
and utilization and the water-saving program at irrigation district in arid continental river basin. As an example, the en-
vironment benefit on anirrigation district in arid continental river basin of northwest China was evaluated, by this model ,
and expounded. The estimated result manifested that the environmental benefit in the irrigation district could be enr
hanced by 8.5 per cent and 14. 9 per cent when the water use coefficient was raised from 0.3 to 0.4 and 0.5 respec-
tively. The theoretical analysis and application instance testified that the model established by the modified analytical
hierarchy process had the features of strong logic, simple structure and stable precise.
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arid continentd river basn of northwest China
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1

Table 1 Evaluation indices data of environment benefit and its dimendona normdization in
arid continenta river basn of northwest China

0.3 0.4 0.5 0.3 0.4 0.5

/d 0.1643 P - 89 - 63 -51 0.756 0.827 0.860

! % 0.0622 P, - 49 - 34 -22 0.510 0.660 0.780

! % 0.067 9 Ps3 - 3.5 - 2.5 -1.8 0.965 0.975 0.982

! % 0.053 5 P4 -4.7 -3.6 -2.8 0.953 0.964 0.972

! % 0.040 4 Ps -30.9 -21.7 -13.8 0.691 0.783 0.862

! % 0.021 4 Ps -40.4 -28.7 -16.5 0.596 0.713 0.835

! % 0.0221 P7 -35.9 -24.3 -13.1 0.641 0.757 0.869

0.013 2 Pg -1.3 -1.1 -0.8 0.350 0.450 0.550

! % 0.0109 Py -21 -17.3 -14.6 0.790 0.827 0.854

! % 0.0141 Py -19.3 -15.2 -11.8 0.807 0.848 0.882

! % 0.0092 Pu -52.1 -41.6 -32.8 0.479 0.584 0.672

/| % 0.0020 P - 23 -15.8 -9.7 0.77 0.842 0.903

! % 0.1133 Pz -13.6 -9.8 -7.2 0.85 0.902 0.928

! % 0.0609 Py -4.1 -2.9 -1.8 0.959 0.971 0.982

! % 0.0442 Pss - 5.3 -4.1 -3.7 0.947 0.959 0.963

! % 0.0150 P - 7.6 -5.8 -5.3 0.924 0.942 0.947

! % 0.0427 P77 -33.7 -29.1 -25.2 0.663 0.709 0.748

! % 0.0196 P -35 -26.7 -13.4 0.650 0.733 0.866

/ (mg/L) 0.0125 P -3200 -2100 -1300 0.467 0.650 0.783

/ (mg/L) 0.0070 P -1100 -970 -850 0.663 0.710 0.717

0.0308 Pa -1.1 -0.9 -0.7 0.450 0.550 0.650

0.0194 Pz -3 -2 -1 0.400 0.600 0.800

/(kg/hm®) 0.0075 Pxs 1000 1200 1360 0.500 0.600 0.680

1 (kg/ hm?) 0.0042 Py - 900 - 800 - 700 0.550 0.600 0.650

! % 0.0691 P 15.7 20.2 26 0.157 0.202 0.260

0.0455 P 73 82 90 0.243 0.273 0.300

! % 0.0154 Py 41 49 63 0.410 0.490 0.630

| % 0.0117 P - 35 - 29 - 22 0.650 0.710 0.780

2 A- G 3 G- B

Table 2 Judgement matrix A- G and weighing values Table 3 Judgement matrix G- P, and weghing vaues

A GG C C C G GCs w C| P P Ps Py Ps Ps Pr Pg w
Prl 1 3 3 5 5 6 6 7 0.3692

C1 1 5 1 3 3 2 0.2862
P, |1/3 1 1 1 2 3 3 4 0.1398
C /5 1 /5 12 13 14 0.0466 P U3 1 1 2 2 3 3 4 0.1525
GCs 1 5 1 3 4 2 0.3002 P15 1 12 1 2 4 3 3 0.1203
e lvus 2 ws 1 5 12 01052 Ps|U5 V2 Y2 ¥2 1 2 3 5 0.0907
Ps [1/6 /Y3 1/3 1/4 12 1 1 2 0.0480
Cs 1/3 3 4 12 1 173 0.0796

P16 Y3 /3 1/3 U3 1 1 3 0.0497
C | U2 4 12 2 3 1 01822 P |7 /4 Y4 Y3 U5 /2 Y3 1 0.0297
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Fg.2 Cdculation course of modified anaytica
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hierarchy process
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Table 4 Comparing the caculation result of the primitive
with the modified andytica hierarchy process

AHP

AHP

6. 145 102 224 691
0. 284 370 875 891
0. 047 120 359 439
0.297 791 367 176
0. 105 818 975 676
0. 082 470 290 855
0. 182 428 131 108

6. 000 000 001 36
0.286 178 639 01
0. 046 548 417 44
0. 300 234 320 98
0. 105 211 055 29
0. 079 596 674 21
0. 182 230 893 29
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