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Evaluation index of irrigation water efficiency and case verification
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(1. School of Hydraulic Engineering, Tianjin Agricultural University, Tianjin 300384, China;
2. State Key Laboratory of Hydraulic Engineering Simulation and Safety, Tianjin University, Tianjin 300072, China)

Abstract  Irrigation water efficiency assessment index reflects the irrigation project status, the irrigation water
management level and irrigation technique level. However, there is no universal assessment index system for all types of
irrigation areas. In this paper.,on the basis of the abundant practical investigation, combining the actual situation of
irrigation area, the irrigation water efficiency assessment index was put forward and corresponding calculation formula
was defined. Referring to the advanced irrigation water use efficiency both domestic and abroad, water use efficiency
classification was determined, and gradation standards for large-sized, medium-sized and small-sized irrigation area
were proposed. Based on fuzzy theory,a model for irrigation water use efficiency evaluation was established, and it was
applied to typical irrigation area as a case study. The result shows that irrigation water efficiency of Gangiaowan
irrigation area is close to high level, meanwhile Shuangshuxiqu irrigation area and Tangjiaoqu irrigation area are a little
bit higher level,and the others are medium level or less than medium level. That the result is consistent with the actual
situation verifies the rationality and practicality of the above assessment index, standards and model.
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Table 1 Gradation standards for irrigation water efficiency index in large-sized irrigation area
WA 46 A5 1% I % Il 2% IV 2 V4
Evaluation index Level T Level [ Level [ Level [V Level V
Ay HEE K] B8 Trrigation water use efficiency <20. 30 0. 40 0.50 0.65 =0.75
A, B {7 S T AF 4 [ T 4 <400 mm =350 300 250 200 <150
VB K 55/ Annual average precipitation less than 400 mm
(m*/667 m*) 400 mm<4F 4[5 1 4 <<800 mm =250 200 150 100 <50
Irrigating water Annual average precipitation more than 400
volume unit area mm and less than 800 mm
AT 4 [ 1 1 =800 mm =200 150 100 50 0
Annual average precipitation more than 800 mm
As AR ST HAEY <202 <1.5 2.0 3.0 4.0 =5.0
A/ (kg/m®) Food crops ratio less than 20 percent
Crop water 20 /6 <<HUEAEH HL <50 % <1.0 1.5 2.0 2.5 =3.0
productivity Food crops ratio more than 20 percent and less
than 50 percent
50 %0 <ML AR P L f1<<80 %% <0.5 1.0 1.5 2.0 =2.5
Food crops ratio more than 50 percent and less
than 80 percent
KB R LE 1] >80 20 <0.4 0.8 1.2 1.6 =2.0
Food crops ratio more than 80 percent
Ay HITE] K ) HT 2R £ <0.80  0.85 0.88 0.90  >=0.92
Field water use efficiency
By o 5K g TR T AL L/ 0% <10 25 40 55 =70
Water saving irrigation project ratio
B, IEIEBIE R/ % <10 25 40 55 =70
Ratio of seepage prevention canal
By, TRBNYBER/ % <20 40 60 70 =80
Ratio of structures on main and sub-main canal
Gy BKEMBL %5/ <20 40 60 80 100
Ratio of water-measuring devices
Co KM BN RESE/ 20 <50 75 100 150 =200
Ratio of cost price to expropriation price
Cs IR BRI/ %% <20 40 60 80 100
Ratio of water cost expropriation
Co FIKFE B 2 B Bm AR L B/ 4 <20 40 60 80 100
Ratio of water user association management area
Dy HEE AR FAR L1/ 7% =80 65 50 35 <20
Planting proportion of food crops
D, NEY B R %/ Y% Multiple cropping index <100 125 150 175 =200




192 O A K R it

2014 4 55 19 &

®2 HAEREBRRAKMRERIRITE

Table 2 Gradation standards for irrigation water efficiency index in middle-sized irrigation area
PN TE bR 14 II %% Il %% IV % V4
Evaluation index Level T Level [ Level [ Level IV Level V
A, TEWE K R F 2 8L Trrigation water use efficiency <0. 40 0.50 0. 60 0.70 =0. 80
Ay AEWIK S B R <2004 <1.5 2.0 3.0 4.0 =5.0
Az A/ (kg/m*) Food crops ratio less than 20 percent
Crop water 20 <M AEY L <<50 % <0.8 1.6 2.4 3.2 =4.0
productivity Food crops ratio more than 20 percent and less
than 50 percent
50 %0 <M EEW LB <<80 %% <0.5 1.0 1.5 2.0 =2.5
Food crops ratio more than 50 percent and less
than 80 percent
HE AR L] =80 2% <0.4 0.8 1.2 1.6 =2.0
Food crops ratio more than 80 percent
Ay, B E K F] &3 Field water use efficiency <<0. 80 0. 85 0. 90 0.92 =0.95
By, K BEE T AT AR 1L/ % Water saving irrigation project ratio <20 35 50 65 =80
B, B BB %/ % Ratio of seepage prevention canal <20 35 50 65 =80
By TSOR A E R/ % <25 45 65 75 =85
Ratio of structures on main and sub-main canal
T HAUFE AR B 40 SBR[ R RE X (R D R R,
Note: The values of other index are the same as those of large irrigation area(shown in Tab. 1). The same below.
x3 MREXEBRAKLERRS RiRE
Table 3 Gradation standards for irrigation water efficiency index in small-sized irrigation area
RS T2 I % Il %% \3 V4
Evaluation index Level T Level II Level [ Level IV Level V
Ay HEWE K FIH Z 8L Trrigation water use efficiency <0.45  0.55 0. 65 0.75  >=0.85
As AR LT VR0 L 1] <<20 % <2.0 3.0 4.0 5.0 =6.0
e # / (kg/m®) Food crops ratio less than 20 percent
Crop water 20 0 <R VEW L1 <50 %% <1.0 2.0 3.0 4.0 =5.0
productivity Food crops ratio more than 20 percent and less
than 50 percent
50V <HLE AR H 4] <<80 % <0.5 1.0 1.5 2.0 =2.5
Food crops ratio more than 50 percent and less
than 80 percent
HOE AR ] =800 <0.4 0.8 1.2 1.6 >2.0
Food crops ratio more than 80 percent
Ay H) K FI R 4L Field water use efficiency <0.80  0.85 0.90 0.92  >=0.95
By, K BEE TR AL b/ % Water saving irrigation project ratio <30 50 70 80 =90
B, , IEiE BB %/ % Ratio of seepage prevention canal <30 50 70 80 =90
By, TXRERAYBLER/Y <35 55 75 85 =95

Ratio of structures on main and sub-main canal
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Table 4 Original value of irrigation water efficiency evaluation index in typical irrigation areas
VA s1hp M ORBE  WWE THE O SEMAE IR SR RE AEE EAW
Ei=E 7 - T X i X X T X 7 X T X 7 X T X HIX T X
Evaluation Lich Nan- Daxia- Shen- Gangiao- Tangjiao- Beichuan- Shuang- Shan- Baiya- Lizi-
_ishu
index waizl qu gouqu wan qu qu shuxiqu  chengqu qu gu
A, 0.48 0.48 0. 50 0.55 0.69 0.63 0.53 0.62 0.57 0.59 0.57
A, 830 590 298 261 250 199 187 157 205 160 320
A, 0.51 0.68 2.51 3.54 4.15 2. 34 2.50 1.58 1.31 1.98 1.43
A, 0.95 0.95 0. 89 0.90 0.90 0. 88 0. 80 0. 90 0. 86 0.90 0. 89
B, 16 6 42 42 100 88 43 93 63 70 45
B, 15 4 34 42 100 100 43 100 63 70 15
B, 65 63 35 65 100 100 94 100 100 100 43
C 62 2 2 2 0 0 0 0 0 0 2
C, 2 39 48 44 15 12 53 44 21 31 5
G, 90 81 80 75 90 52 66 59 64 51 20
C, 27 22 15 32 62 50 30 45 34 40 43
D, 100 100 40 47 30 20 33 57 41 69 78
D, 100 100 110 165 165 145 150 115 115 115 110
5 HMAEREBAKTEENER
Table 5 Calculation results of irrigation water efficiency evaluation in typical irrigation areas
WHFRIH FURHE X M T IX I U X TRIE R E X TV E X IR TE X
Study item Lishu Nanwaizi Daxiaqu Shengouqu Gangiaowan Tangjiaoqu
HE X S KA rh SRR rh /N /NI
Irrigation district type Large Medium Medium Medium Small Small
PR 1.998 3 1.611 6 2.404 5 2.780 4 3.856 7 3.654 1
Evaluation level
K% R %k BARRL BARRL LI -T L=
Water use efficiency Low Low A little bit low A little bit low  Close to high A little bit high
WrFE T H JENTRFEX R PE EVE X LU 358 R X M AR X HHIEEX
Study item Beichuanqu  Shuangshuxiqu Shanchengqu Baiyaqu Lizigu
HE X A rp 7Y 7l /N N KA
Irrigation district type Medium Medium Small Small Large
W45 2.926 2 3.685 3 2.662 4 3.035 4 2.664 7
Evaluation level
FHKBR rh & L= BARRL 4 BARRL
Water use efficiency Medium A little bit high A little bit low Medium A little bit low
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