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Table 1 The integrated indicators system of agriculture water-saving potential in Basin

HirZ HE 2 )z

Target layer Rule hierarchy Indicator layer
AR AR R O E AT
Per capita grain yield Total grain yield / Basin total population
ekt TR R AR C2 WHITEE
Net income of rural residents Reference statistical yearbook
AN THE Cs Al iR/ X AT
Per-capita production value of agriculture Gross agricultural output value / Basin total population
A¥J GDP C4 GDP/ X3 s A
Per capita GDP Total GDP / Basin total population

o B R R Cs
MRZET B Engel coefficient
Social economy ]

e BRI O - T
Cultivated land rate Cultivated area/ Land area

. R LB E Cr = = GDP/ & GDP

Al . N )

5K Nonfarm economy proportion GDP of the second and the tertiary industry / Basin total GDP

(=}
SEBLKP BT AR AR & Cs T lL HUBG A/ B 3t T A
A Per hectare possession of agricultural machinery Total agricultural machinery / Cultivated area
The reali N R
ovel of KA BB AT GDP ELfA Co KA BRI GDP
pott;nli al of Total water conservancy investment proportion Total water conservancy investment / Basin total GDP
agriculture ..

water saving

B M T FRK B YR & Coo

Unit cultivated area water resource

WK FTLR B EPRE Cn

Water irrigation reach the standard rate

KL AF K C
IKBE Per capita water requirement quantity
B
: TALRKESE A AH Cis
Hydrology . .
Repeated use rate of industrial water
and water
resources TR WA B SRR E 2 Cu

Downstream of the river runoff proportion

KT KB Cis

Groundwater mineralization

KGR S A2/ X TR

Total resource / The total area in basin

5 A R A KR B/ 24 K B

Meet the requirement water resource / Basin total water resource

BAKE/ BN

Total consumption water / Basin total population

Tl HUK R/ (ol Bk R+ k)
Industrial water / (Industrial water " Repeated use water)
TR/ SRR E

Downstream runoff / Total runoff
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_gxl

Al
TGS
LK
A
The realing
level of
potential of
agriculture
water saving

ol
KB
FFRF
B3
Development
and utilization
of agricultural

water resources

IKBHIEFF LI Z Cis

Utilization ratio of water resources

AT LRI AR Crr

Surface water development and utilization level

T AKIF R FI AR Cis

Groundwater development and utilization level

Al K ] Cag

Agricultural use water proportion

HEHBVEEE Co0

Irrigation ratio of arable land

A% M HE B H /K E B Car

Gross irrigation requirement

By KA FAE Caz

Unilateral water agricultural output value
BT KRBT & Cos

Unilateral water grain yield

HEE /KR 231 Con

Water efficiency of irrigation

HEEPRIER Cos
Irrigation guarantee rate

SRR K 7/ 24 M 4 3 K BRI B
Practical water supply quantity / Basin total water resource

24 b 3 e (3K /24 4 b AR K R B

Surface water supply quantity / Basin total surface water

L K BRI R R/ i K SR R

Groundwater supply quantity / Basin total surface water

Aol K/ S A K R
Agricultural water supply / Total water supply

4% FET R T AL/ b i

Irrigation area / Total cultivated area

% P T8 P K R/ R R v A

Total irrigation requirement / Irrigation area

Al 5 A/ A0l oK R

Gross agricultural output value / Agricultural water supply
R B/ AR T VR R K

Total grain yield / Irrigation water use

AR R TE A/ A T Y TG T

Effective irrigation area / Irrigation area

EFEKVE I FIAE I AL Cas

High water consumption crops proportion

AR R K 251 Cor

The number water user association

PO KR S E AL Cas

Water saving and drought varieties crops proportion

CREC Y AL ) TR/ Pk B H R

(Grain cmps+coﬂon) area / Plantation area

1t B ol L/ 4 o S

Water saving and drought varieties crops area / Plantation area

AR ORI TH AR EE Cao (A T L) R/ B
Instruments and moisture conservation area proportion (Submiling“’early tillage) area / Total cultivated area
BRI E Cao (REFE T THERSE) [T L/ 08 G 2 T
de ik Mulching for soil moisture conservation area proportion (Straw +fi]m) area / Irrigation area
KT B HCHREEBUL Ca R 5 (S0 T/
Agricultural Chemical moisture conservation area proportion Chemical moisture conservation area / Irrigation area
water saving 938 B Y T AL LG Cao 5 T AL T A T
level Canal seepage control area proportion Canal seepage control area / Irrigation area
G EHIKHELL Cas K B IR L T AR
Conduit conveyance area proportion Conduit conveyance area / Irrigation area
BT K E A FE AR B Ca e s
RO A AR ITBALL Co O Y R
Advanced and new water-saving technology area pro . L N / Trricati
portion (Sprinkler irrigation T Micro-irrigation) area / Irrigation area
RN Cos T VTR A L/ T A
Supplementary irrigation with catchment rainfall area ~ Supplementary irrigation with catchment rainfall area / Irriga™
proportion tion area
IK A FRRIGEL AR L Cas K b S VAT R/ K 3 S B TR
The ratio of the soil erosion controlled area The soil erosion controlled area / The soil erosion area
+h ¥4 11/ 8 e =} Il
DU B Cor ALLHHLIE T B LB S L
. - The governance area of the soil salinization farmland/ The Total
The governance area of the soil salinization farmland . R
area of the soil salinization farmland
Tl AL E Cas Fei Al I B St i AR
A The ratio of the desertification The area of the desertification land / The total area of land
28 RGBT Ca 5B AL AR S B T R
Bs The degradation rate of rangeland The degradation area of rangeland / The total area of rangeland
Ecological " firig g6 % Cao B TR - M B
environment The vegetation coverage rate The vegetation coverage area / The land area
TR WIRALE Ca R ERTR R R AR

The probability of the river zero flow

BERZNE Ce
The change rate of grazing capacity

The days of the river zero flow in one year/ The days of one year
IR RIS T SR e 2/ R A
The difference of the grazing capacity between the present year
or the planning year and the base year / The grazing capacity of
the base year
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x (i )) ™ xpin(j)

w(6)) = %max (J) ™ Xmin(J)
X7 /N R AR Y B«
o Fae () w0 ))
x(isg)

Xmax () ™ Zmin (/)
A max () « Xmin () 73BN EE j AHEVRE R e KAE
A /ME: (i) ATEFRFIE A — LA 751,
2.2 ZEFNIERNENHRE

FAVE R A E R e AR SRR AR
W EENAE . ARSI R 1 B
ML H AR AR B, HA Oh FEA ) L
TR HE PR S T %8 bR A8 AR T 7K v A2
BT eV E A /N  FEf ) B PR R ARAE SRR T
AR PR E A — PR HE FR 2 UK BT AL ) B b 57 ) A
HOAEMREN &S S EERm IR R,
HIEWN TR 2 M Z R it irik BOR 7 fEak
R BT EREWNESE., BT KEI#
e (K 28 22 IR R A0 AH B O 2R 2 25 R A SCR 2
RIATIERE &R R RAE ,
2.3 ZAEMBIFMHFER

R= WYy

24, R = (Ri> Rz, R3»+++» R,) N n DNIKFAELGE
BRI SR R W(W W, Wa, e
W,) N n NVEUHEFRAIALE R Y (Yy) e A 1
MIKCFEB PRI R AR R TG B AR AR R

3 BT

B AR T 5 BER AR A, 2845 20 Aol
FK BT KSR 9620 LA A A RR Ak
FEARAR, ITEERBEE Al A T KR R HoAlk 457K
UG T — 2t R e st ir ks A i
DXCREMR I AR 2 AT KAy a3, 1996 5 2003 4 1]
SETE TR LA 1. 88 77 hm®/a 9 B 8 49 . B rpAR P
WEEBLLL 0. 94 77 hm®/a S BB B, T AR F K
2000 4E 1, 1996 ¥ h T 3.2 47 m®, 2003 4E H, 2000 4E
A KB T 0.9 42 m” 33 2 B 3 I e - M
WEFER T AR IR R A K & FE R T TR
T T e K T B A A KRR, ik

THiith iR A BRI KRB E K AR
H 52 52 KT JE 9 b KL TS R VDAL fE
T —Z IR R, = R E S % 4
Mzt s @R R R ASCLIZ R ] 4
HORRIKFAER T 7K 70 S BUK 51T TR B
PRIEHr 5 Ak 2 JroR » AR AR R o S il 4R
BRI R T 20 MBS,
3.1 JHE BB SIERA N E

(1) BT BB 5

18 C: XF B: BIALE N W;, B X T A BIALE R b,
e P P L A DR R P SR AR 2 T B HE P S e — Bt
R R(E 3 ER ),

(2) BREHF S g

H T2 HE DU 2 A i A N RO 58 AR TR TR
JXF Bi, Bz, B3, Ba, Bs W HEF R #AT IMAUE IE
HHEAAN.

B = b (4)

2 njbj

=1
Kt m(i = 1.2,3,4.5) Ny B, BT BAE ARG b
WG IR AT BIE PRI ACE .
= (4) TT484& IEJ5 Bi, Bz» Bs, Bu» Bs HALE
W : (brs bas bss bas bs) = (0-139,0.094, 0. 325,
0.419,0.024)
i W N C T AR RRA BIALE, e Wy =
bW, 13
(W W W W W's, W's) = (0.040, 0.039,
0.017,0.017,0.017,0.009)
(W7, W's) = (0.047,0.047)
(W,9, Wo Wi W, Whs, W,M) = (0.022,
0.099,0.038,0.022,0.105, 0. 038)
(W', W, W, Whs) = (0.173,0.096, 0.052,
0.096)
(W9, W) = (0.006,0.018)
HAE— BRI AT
CR® = RO +( > b/ (X biRID) = 0.048
i=1 i=1

< 0.1 Rdla—HrER,
3.2 FKEEM

AR _EIR BN HE AR A T B 4 R R
THRE BRI AN 7 7147 Rl il 75 7K 9 7 5221
K AR KPAREAE A S5 200 K SOK B, ARl K
GEURTF R A5 K AT 0 A= 25 PR 85 7 T A PR
#ria & 43 AHEN Ri,Rey R, Ray R, 19K 7752 8K
AR [ BHE A R, THELAE R
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Ry = (0.111,0.113,0.131),
R = (0.092,0.085,0.083),
Rs = (0.280,0.348,0. 366),
Ri = (0.117,0.305,0.416),

Rs = (0.018,0.019,0.019)

R= WY = biRi+ b2R: + bsRs = (0.164,
0.265,0.320)

®2 BERNARERIVLAKEASEFNERER

Table 2 The integrated indicators system of agriculture water-saving potential in Tarim River Basin

A2 2 - OGS
Bhr)z Different level years
Target Rule ;
. Indicator layer
layer hierarchy 1996 2000 2003
AR A B (kg/ NG 439.90 458. 60 438.20
Per capita grain yield
44 0
REAFILIN () C2 1210.00 1290. 00 2106. 00
Net income of rural residents(yuan)
oy AICDPOD) G 3616. 00 4179.00 5352.00
B; Per capita GDP (yuan)
Social MR b % (0
o RIS BESE S GDP HR(V0)C 4.73 2.77 3.17
conomy Total water conservancy investment proportion
% (Y-
PRt R ()Cs 1.15 1.37 1.34
Cultivated land rate
229 g
ALV () Co 54.11 62.13 65.02
Nonfarm economy proportion
2 YR = 3 2 .
K EGBHBE UK R OF m/m) G 10 L Lot
K B Water resources per unit cultivated area
Hydrol d bl ) = 3
ydrology and A H7K WU A B (S m®) Cs 0.57 0.47 0.44
waler Iesources  yyaper requirement quantity per capita
25 43 7y > E 9
AL ABEITFL IR () Co 64..90 65.40 63.90
KT Utilization ratio of water resources
K . g 32
A - A FE B ERE AR 7K 2 (m”/hm ) Co 13815.00 12540. 00 11985. 00
The realing ol / Gross irrigation requirement
level of ST FERIERE () C
DA ZFI BEPRUER(70) Cn 67.20 65.80 63.80
potential ol B; Irrigation guarantee rate
agriculture Devel ! %
evelopment
water evespmen  RAAKIH() Co 99. 60 98.03 98. 94
saving and utthzalion  pronortion of agricultural water
of agricultural ) . .
water resource $73‘7J(5F[§§ft§(kg/m‘ )Cis 0.56 0.74 0.84
Unilateral water grain yield
JHEHE 3% (0
BRAERER () Cas 95.60 95.70 97.40
Irrigation ratio of arable land
VE 3% [ ‘\72% S SE 0
S B R Co . 5 21 603
Canal Seepage Control area proportion
A g KM B () Can 0,01 |63 041
K Bs Advanced and new water-saving technology area proportion
Agricultural . . %
water saving PP IERIFIIEB LB (0) Car 89.02 §7.11 77.13
level H.lgh water consumption crops proportion
24 05 | g o
6 (WD) DRI IR EL (70) Cas 12.21 13.14 14.52
Mulching for soil moisture conservation (Film )area proportion
g SAPHTT R (%) Coo
He A FRHE mﬁiﬂjﬁﬁtﬂﬂ{nﬁﬁf/\}?( A‘)Cu 75,93 7716 7206
Bs The control area of the soil saline farmland
Ecological 925 He s e
cologic KR AVE BB (70) Cao 941 2 92 350
environment

The ratio of the soil erosion controlled area

TE Bk IR T 19962000, 2003 4R35 19 A X F B et e Se A e i AR AR R e iR 2K
Note : The data are from statistical year-hooks of 1996, 2000 and 2003 of Xinjiang Autonomous Region and Xinjiang Bingtuan-
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R3 FIMRIERE A B REYSEE
Table 3 The judgment matrix A B; and feature values

A B B2 Bs By Bs b;
B1 1 1/2 1/3 1/5 3 0.098
B2 2 1 1/3 1/4 3 0.132
B3 3 3 1 1/2 5 0.275
Bi 5 4 2 1 6 0.443
Bs 1/3 1/3 1/5 1/6 1 0.051
A =5 148 crH=0.037
RID=1.12 CR=0.033<C0.1

x4 FERERE B ¢ RESHEM
Table 4 The judgment matrix B1— C; and feature values

B C1 C2 Cs Cy Cs Cs Wy
C1 1 1/2 3 3 3 4 0.288
Cz 2 1 2 2 2 3 0.282
Cs 1/3 1/2 1 1 1 2 0.121
Ci 1/3 1/2 1 1 1 2 0.121
Cs 1/3 1/2 1 1 1 2 0.121
Cs 1/4 1/3 1/2 1/2 1/2 1 0.068
Ay =6 1484 c19=0.028
RIO=1.24 CR=0.023<20.1

x5 FIEERE B ¢ REFHIER
Table 5 The judgment matrix B2~ C; and feature values

B2 C7 Cs Wa;
C7 1 1 0.5
Cs 1 1 0.5
A =2-000 1™ =0
RI®=0 CR=0<70.1

®O FIMTERE B C RESHEE
Table 6 The judgment matrix B3 C; and feature values

B3 Cy Cuo Cu Ci Ci Cu Wi;
Co 1 1/4 1/2 1 /4 1/2 0.068
Cio 4 1 3 4 1 3 0.307
Cu 2 1/3 1 2 1/3 1 0.118
Crz 1 1/4 1/2 1 1/4 /2 0.068
Ci3 4 1 3 4 1 4 0.324
Cu 2 1/3 1 2 1/4 1 0.114
A —6-0590  ¢1®=0.012
RI®=1.24 CR=0.0095<0.1

TP SRR, B T R K K R 35
Ly STk o % QALY S PIE S S b di b SIS &
e, Horp gl 35 7K 2003 4F Hy 1996 #8285 T 49%, W
2000 4E4RR T 1700, PRI SURE A Al 17 K
It 4 St B K KT B S AR e, AR i KRR T

— R EA T 7K T 0 SEBKT R R
B AP AR K it — 2420

R FIEERE B ¢ RESFEE
Table 7 The judgment matrix Bi— C; and feature values

B Cis Cis Crr Cs Wi

Cis 1 2 3 2 0.414

Cis 1/2 1 2 1/2 0.230

(o 1/3 1/2 1 1/2 0.125

Cis 1/2 1 2 1 0.227
A = 4 0206 C1®=0.007

RI®=0.9 CR=0.008<C0.1

®8 FIEERE B ¢ RESHEE
Table 8 The judgment matrix Bs— C; and feature values

Bs Ci C2 Ws;
Cu 1 1/3 0.250
Cx 3 1 0.750
A =2 CID=0
RI®=0 CR=0<0.1
1% ®

EEXF PG AT 5 o X KSR A BhoFn A S R B AL
HAF 5 Sis B P 2R AT e DAE e A
AR AL T IR T K A TR 2 IR
BREERAR, N BRI R T B A S
B K SCOKFER Ll K BRI & AR 4Rl 5 7K 7K
V- AESIME R RAILE AL ANMER, TR &
Fehrxt s B AR K ) BRCE, SESL T SR A TR
Y, fi JE i 2 38 BRI 3 S 46 R AT T A AT BRE
WE & T KA B K e, $& BRI S 19 K Al
TR K HoAT K 5L KA 2003 4 Hy 1996
FERET 4900, BEERK B, BT MR K
OE Pt a1 e N TR R /e % A e O A L DR
IAB L A TR B RIS R IE A
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Research on comprehensive evaluation system of agricultural
water-saving potential in Tarim River Basin

MA Xueming"*, ZHAO Xining"”, FENG Hao""*, WANG Yubao'» NAN Ji-qin'"’
(1. College of Water Resources and Architectural Engineering, Northwest A & F Unwersity ; Yangling Shaanxi 712100, China;
2. National Engineering Research Center for Water Sawing Irrigation a Yangling> Yangling, Shaanxi 712100, China)

Abstract . Based on statistical information and fieldwork investigation, applying analytic hierarchical process theory
and taking the Tarim River Basin as a research unit, this paper established the mathematical model and indicator system
for integrated evaluation of agricultural water-saving potential - The indictor system includes five aspects such as socio-
economic hydrology and water resources: agricultural water use efficiency, and the extent of agricultural water-saving
development and the ecological environment - The evaluating model and the indicator system are applied to evaluate syn-
thetically the agricultural water saving potential in Tarim River Basin- The evaluation results showed that level of agricul-
tural water-saving potential in 2003 increased by 49% compared to that in 1996, and by 17% compared to that of 2000
in the basin, indicating that with the implementation of the agricultural water-saving measures and continuous improve-
ment of the level of water-saving, the effectiveness of agricultural water conservation has been obtained and the implemen-
tation level of agricultural water-saving measures is getting higher and higher: and greater potential leaves for further ex-
ploitation in the basin-

Keywords : agricultural water-saving potential ; indicator system; comprehensive evaluation; analytic hierarchical

process ; Tarim River Basin



