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& coP P HB/MITHEREBMNFHZ Z,

2) 2FHAKBR:UEHBARTAREES
I BT AKRREERNFEFARDRBITEEX
KB, HAER/NEB KB A EAR
WmF:

L B2

. (2)

A, of AAFHKEBR; SW H2RBHELBHFE

EASE,IRBENETTK; oW/ SW N R
BEKFERE,

BRERBHESE2FRRARMESKARKE,
HERBHRERBRELERE E5NEEREE
AKX, REAKBRRBRAKSBZREX, MAFH
KEBHARBRANSENEER/D, AREELE X
ZBiRREEL BB,

maxf = wy * bf — w; - of (3)
AF, w0, FFARHALFHEHRNERK.
1.1.2 #R&H#
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Table 1 Available water resources of Shiyang River Basin in different planning years

T KA
Fa03ip o
Ground water

R KT
FAE
Surface water

RUKFE
Planning year

B =R R R

Self-production water

& i st WK G W FILR
KERLER
Available water with
transferred water

SEKE
Transferred
water

AAR

15.18
15.18
15.18

0.9
0.99
0.9

2003
2010

16.70
16.97
16.97

0.53
0.8
0.8

16.17
16.17
16.17

£2 ABEARBETHRETRARYESRAREN(10° o)
Table 2 Net water requirement forecast in districts of Shiyang River Basin in different planning years

4 7= K Production

EFEW/AK EEW/K

—7= %K Primary industry

ZERETRK

TR Municipal Eecological
District

BREAETEK
Food production

Secondary and
tertiary-industry

HERLTK
Other agricultural

2003 2010 2010 2020 2003 2010

2020 2003 2010 2020 2003 2010 2020 2003

HHE

Liangzhou 0.28
REE o
Mingin

HRE
Gulang

b3 %)
Tianzhu 0.02

ZNIK
Jinchuan 0.09

88
Yongchang 0.06
mE
Su’ nan
Bt

Total 0.59 0.76

0.35 0.499 0.60 0.62 4.47 3.91

0.09 0.42 0.48 0.50 3.07 2.06

0.06 0.04 0.04 0.04 0.95 0.75

0.05 0.05 0.05

0.04 1.75

2.12 1.70

0.01 0.01 0.00 0.00 0.14 0.13

1.19 1.4 1.52 12.63 9.62

3.16 1.28 1.79 2.25 045 0.47 0.58 6.97 7.08

1.57 1.06 1.14 0.88 0.05 0.05 0.06 4.67 3.13

0.56 0.20 0.25 0.35 0.04 0.04 0.06 1.29 1.1

0.02 0.04 0.05 0.01 0.01 0.01 0.25 0.15

0.93 0.07 0.70 1.05 1.55 2.71 2.32 2.81

1.36 0.63 0.64 0.16 0.20 0.21 3.11 2.8 2.69

0.13 0.06 0.02 0.00 0.00 0.21 0.17 0.18

7.72 3.39 3.94 4.4 1.4 1.82 2.46 19.21 17.58 17.15

2.2 BERR
HERBARS R, FRIERBHESEE, K
BREEE X EEARBEFNAKER, EEE
VA4 7K 8945 e R B e K s R, B I B E R
¥ w =0.4,w,=0.6, ERBER N L BIRIERHEK
B, KA Excel TRFHMRURMB ERIEREBR

BRB TAAKERBGESIAKELTRER
BERRR 3,
2.3 AFARSKRRERANSER

T A A7 B X AL 4 S K 1 B0 T K B SR R AL
AT ELERRE 4,
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Table 3 Objective value in different planning years

H % Objective 2003 4F 2010 4F 2020 £

2 FK H#7{H Equitable objective value 0.0016 0.0011 0.0006

RSk 6 4R{H Efficient objective value 0.5270 0.5313 0.6114

F4 B R Integrated objective value 0.2098 0.2118 0.2442

T4 TR E % LD I K KT 35T R AT WERARSR(10° o)
Table 4 Water resources usufruct allocation of Shiyang River Basin with transferred water in different planning years
HEFERK Bt ARk X(%)

$78 X Districts Production water Total Shortage rate of production water
2003 2010 2020 2003 2010 2020 2003 2010 2020
BMK Liangzhou 5.38 5.97 5.96 6.15 6.93 7.05 13.16 3.13 0.57
K& & Mingin 3.48 3.0 - 2.4 3.97 3.62 3.06 16.75 6.11 2.97
HRE Guliang 1.02 1.00 0.96 1.1 1.1 1.09 14.48 4,01 1.30
KRB E Tianzhu 0.15 0.09 0.07 0.22 0.16 0.14 14.35 3.93 1.26
£ MK Jinchuan 2.26 2.10 2.55 2.39 2.28 2.81 12.41 1.90 0.00
KB £ Yongchang 2.46 2.41 2.32 2.61 2.70 2.64 15.27 4.88 2.30
M B Su’nan 0.17 0.15 0.16 0.18 0.16 0.17 14.56 4.12 1.45
A3t Total 14.92 14.77 14.45 16.70 16.97 16.97 14.38 3.95 1.22

BRAKEEENEABRBF=RERTHEA
BaokgHER ZERTILX, HRERD, KHEA
ARE, ZEHAH 20 kg HRAFTREK,. £FH
BREIWARAKSEE, B, HEBREBEREFAE,

ENEKERARAHRREFKPHRERREK, 5
A¥ 420 kg MR M Z WV SR RBREE
B X, BD 411 X 9 0 A R 01 ol UM AR 7 51
A RBEFRTHE. RBFEERAES,

£5 FEAYUEERHMWANRBARKTMANTETHB AR BEARNSE(10° n®)
Table 5 Water resources usufruct allocation of Shiyang River Basin with transferred water and food transferring in different planning years

=K Ait ARk (%)

178 X District Production water Total Shortage rate of production water
2003 2010 2020 2003 2010 2020 2003 2010 2020

BMK Liangzhou 6.08 6.58 6.56 6.85 7.53 7.64 11.04 3.16 0.88
R¥E Mingin 3.64 3.09 2.45 4.13 3.66 3.08 12.88 4.88 2.33
HRE Guliang 1.05 1.00 0.96 1.15 1.12 1.09 11.65 3.55 1.18
R, & Tianzhu 0.15 0.09 0.07 0.23 0.16 0.14 11.61 3.54 1.22
£ZJ)IK Jinchuan 1.27 1.43 1.93 1.40 1.61 2.19 9.84 1.55 0.00
/KB & Yongchang 2.55 2.43 2.33 2.76 2.712 2.65 12.06 4.07 1.83
MHE Su'nan 0.18 0.15 0.16 0.19 0.16 0.17 11.72 3.67 1.35
Bt Total 14.92 14.77 14.45 16.70 16.97 16.97 11.63 3.56 1.20

BERA,ERIEER ESMEERTE>H
KEERE b, WIS R R B R 4F 4 7= F K K RFER
BT M, M 2003 4E /9 11.63% F B3] 2020 4E &%
1.20% , B RBRKEERBHZHND, L5 PAEF
H, &M FH X2 RKRE B, HAS KK
BARRHEATRELXESREL, HHFEA,
FERFSMEE RGBT KR 0L, 8
RUFAKETH, A, ER¥AKBFRT,KE

TR ST E R S X, B2 5 R 5 X
REBEZAN,. NIXERERSRARESR
REFEu, 2% R RE#E, TUFARK, Aot
Bk GDP =B FHE MR b EH MK, H it
2020 FLHHERB/K BABRENRIET 2K
TosAAR. HERRSRER, TEHE)NNK
B R A T BN KK, AR E X EAY S,
AWMBKERAKER. R REBLLER, 2%
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BEREERER ESARTETT KO ERY
£ A RKARS B D
EARERIMAK, DU X4 B 7k R RS
R R, SR AE 6,
%6 FEAYEEEAMSE A RWHRARS (0 o)
Table 6 Self-prod; usufruct allocation
of Shiyang River Basin in different planning years

ion water

fTE X District 2003 4 2010 4F 2020 £F
BM X Liangzhou 6.63 7.18 7.26
R ¥ & Mingin 4.01 3.50 2.94
HHRE Guliang 1.11 1.06 1.04
XY & Tianzhu 0.22 0.16 0.14
£ MR Jinchuan 1.35 1.54 2.1
A B H Yongchang 2.67 2.59 2.52
MBS Su’nan 0.18 0.15 0.16
K3t Total 16.17 16.17 16.17

3 W ®

P Bt T K B SR I R R & B TR
BANHE, AL AERFIBAL 420 kg WBET
REAAKBEREANSEOLGR TR, AetES
FBKLFHRE  ARBH AL LBENES BFW
REBOAEREM KEREANAETRES R,
HIR T F R XKFFRERARS AR,

LR SAM R 2020 FA MG R E5(A XA HBE
FOREH RN 5K R (U T BHRGRR))
(R K F RN B KRB #T R, Feth
REFHEKEO0.7T3 L’ HAEFIBN:-HMK
71742 w® , 81 2.84 47 m®, 0 (B &1L FFH)0.99
o, R 0.08 2 n®, &) 1.73 42 m®, KB 2.37
o, REO0.14 12 s RUBMBHRERS(GL
RYFKFT R, FR SRS KB R
A EHEESRERSERK, TERRAR
BERTHRBAEKE, EMTAIHAKERE,
AR MM FHAKEEESRBZHFRIE
EHEMN RE £ KB,
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Rational analysis of irrigation-drainage system of irrigation
district based on hydro-salinity balance

YAN Kan, LIU Jun-min, LI Ji-wei; LIU Zhan-bao
(1. College of Water Conservancy and Architectural Engineering , Northwest A&F University , Yangling , Shaanxi 712100, China;
2. Surveying and Mapping Institwte of Xianyang , Xianyang, Shaanxi 712000, China)

Abstract: Irrigation is the precondition of agricultural production, and drainage is the guarantee that determines
whether the irrigation area can keep a sustainable development. The paper lumps factors that have impact on the healthy
development of irrigation and drainage system. Taking Qingtongxia Irrigation District for example, the paper views from
the prevention of soil salinization and rational utilization of water resources, applies the theory of water-salt balance to
judge the condition of the salification and desalination and the effect of drainage, and then analyses the rationality of irri-
gation and drainage system in the irrigation district. The results indicate that the drainage system in Qingtongxia Imrigation
District runs well and plays a positive role to the disposal of soil salt. The paper also points out some problems, such as
the excessive ratio of drainage to irrigation, drainage capacity surplus and the unreasonable drainage system.

Keywords: irrigation-drainage system; hydro-salinity balance; ratio of drainage to irrigation
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Water resources usufruct multiobjective optimal allocation

in the inland river basin of arid areas
——A case study of Shiyang River Basin

SHI Yin-jun, SU Xiao-ling
( College of Water Conservancy and Architectural Engineering , Northwest A & F University , Yangling , Shaanxi 712100, China)

Abstract: Water resources are scarce and the conflict between water demand and supply is outstanding in the inland
river basin of arid areas, and water competition is drastic among upstream, middle and down streams. The allocation of
water resources usufruct has remarkable theoretical and practical value in solving the conflict of water resources among re-
gions and rational utilization of water resources in a river basin. The optimized allocation principles are set out, according
to available water and net water requirement in different planning years, and water requirement per capita food are treated
as constraint on lower bound, the multiobjective optimal allocation model of water resources usufruct is established which
include efficient and equitable objective. Taking Shiyang River Basin as an example, the allocation in view of transferred
and self - production water in different planning years are obtained, and the results show that the differences of water
shortage rate among districts decrease obviously. Production water resources usufruct in Jinchuan increase markedly when
compared with “The major treatment planning of Shiyang River Basin” water allocation scheme, achieve efficiency and
equity of water resources usufruct.

Keywords: water requirement forecast; water resources usufruct; optimal allocation; Shiyang River Basin



