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Table 1 Land use status from 1993 to 1996
in Weigan River Irrigation District

1993 1994 1995 1996
+ I H
eyt 1T A = 1 I T2 = X 1 TG =t |7 R T TF A e
km® % km® /% km® /% km® /%
K 1535 372 139 337 1245 3.01 1098 2.66
R, MHs 1276 30.89 1366 33.07 1456 3525 1546 37.43
M ML 2576 624 2721 6.59  286.6 6.94  301.3 7.29
Fidh 1300 31.47 1210 2930 1120 27.12 1030 24.94
KA MM 913 22,10 913 22.10 913 2210 913 22.10
WML 2302 557 2302 557 2302 557 2302 557

WEDCARNY S8 MO THEWE, M R KRR /N, B
WK EZG AT, AT R 22.1X10° m’,
IERBON 0120 WEMTT 2 h WV RERERE, K
A RER A AE . PREIEYILIRRAE . DRI TR .
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AS=S, -8, (D
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BT 5 A 10* £, 10 6, 108 m®; ¢ — /K4 B,
g/L; Vi Cav Sq—HEXHEH /KR, PIWRIE. HK
Hegh &, B0 50 108 m*y g/L. 10* t; A A,—HF
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S, T A R AR A ) AR R, 10% t.

DS >0, UtHIHEXEREIRAS: DS=0, WX
i U R P HRAS 45 DS<0, MU REX 2 M
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2.2.1 BREG|H4&FE
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Fig.1 Relationship between the diverted water
and salt load in Weigan River irrigation district
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Fig.2 Monthly salt load in surface water
in Weigan River irrigation district
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HH (1) Rty VAR R
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Fig.3 Monthly salt drainage in Weigan River irrigation district

HoK M A B 7 2L clohE, Lk
SO ; FHE LA Na b, Mg b, HKIM K24y
MIE5 Y M 338 3R 2 R AR A B AR DG o« HEZK IO 0
— W, 4K HEAE 3.0 /L LAE, # iR 10 g/L,
HEAIK AR 2% 18] b (948 S5 2 B2 it Ak 7K SC b, o B 6 A HE
I T A b i - SRR s R, HEK RIS
AT R AR E I HE K AR (B 4), B4R (—
A 20 AL ED IIHEKIE, HEKIT RN, FEhRAR
BN BATI A HER (— e 10 FFRLTRD,
HEK W A RS, 34 10 g/L AL, B H 25 20 g/L,
HFEE I R AR, HEK e BEAE N, BT iae . HF
TR B 1o 1) 1) 28 Ak R IE AR S e T 4k 4 HE K B f e 18 AT
(1) 5 LR b B

12

T 10 - b
g
- & oo JHEA
o 6 —— KT
= 4

2

1992 1994 1996 1998 2000 2002
i

B 4 3 X HRAF AR LA
Fig4 Comparison of drainage characteristic between
new and old irrigation district
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RV E 5 | 7K s N PR R 23 5 HE 7K e S 1 36 432 1) 1) P-4
1992 “ELLHT, HEK R4, FEX B TRERRES,
TR AL ) ARG, 1992 FEE RG]
HERK R 15.57X10° m?, HEEREX (B SRl 55.4 X
10%t, EAREXHERIKE X 1.15X108m?® , Heh bl

41.2X10%t, RHHZENBIER S FEX 1993~2001 4,
FFUREEAT T BN VEAN K R IR DN, 22 I5F 1) B P 7K 25 4334
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AAEHERE LG 2 SO K, 4T DS.0 I Ko e A0l S HEE L,

K,=V,/V,=C,/C, (5)
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K ER IR BE RN HE K SRR IE 4 AN EA I, XLt
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MERLGEERIE . WK 2 vk, EX5IKES
HOR A AR, K RS IR AR R K. I,
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Table 2 Results of salt balance in Weigan River irrigation district

Vi C Si Va Cq M 48 Va'Vi

o\ i i i
B0 10m /gL /10*t /10°m® /geLT /10t /10't /%

1993 1992 039 7775 1.65 391 6455 1198 828
1994 2480 037 9186 2.60 410 10656 -1592 10.48
1995 2379 037 8783 3.12 479 14940 -62.79 13.11
1996 2566 039 98.85 3.56 522 18591 -88.28 13.87
1997 27.82 043 119.61 3.81 3.94  150.07 -30.46 13.70
1998 26.63 034 9028 4.30 484 20853 -11825 16.15
1999 2515 040 101.77 4.89 491 20418 -138.41 19.44
2000 2238 040 8949 331 545 18043 -90.94 14.79
2001 25.07 041 102.62 3.46 6.00 207.50 -104.88 13.80

FIH 1993~2001 4E[#1 7 BH 1997 HEK B RMUEEAN4Y,
W) A HTHERELL SREX AR SRR (D) FhEMICR,
P2 MR LK S, R R. 24 DS=0 I, Af
KAF K=9.19%. Xf [ —VT-[REX, RIS FRIFE B
95 8 (I SRR AT AR BRI 22 55 £ 9.25%~16.25% 11 5))
79100 g WA A 7 8 LA 2 o X HEK i 5 5 K o=
ZONIRF) 1D 4~1 13, A BEORRREED REHE P A 115
KERPA, DR AL . AT ALERIEIT X S SO [
MITEGLR, HERE L& BN K 22 527 X L Hk
s I FEHERE S LR RTRGRUBE H 0A) 4h 7 #h A IR
KKFR. WK T ATLURIL, ARH . AHTRLL 21.2%[1
(YL B S < TBe LB L e SN B b ik LR 2o A ik P (1 T (1 .
Z NP BT, IS R e (—E 20~50
g/kg), TLRBIFAEARUE, N2 ATk, HEX
HOK RGUSATHS, ml AR R AR K B L K b g 1
i VA HE KR, R K OISR WAk,
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Fig.5 Relationship between salt accumulation (desalinization)
and ratio of drainage to irrigation
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Fig.6 Dynamics of soil salt of high-yield and low-yield farmland
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Irrigation-drainage management and hydro-salinity balance
in Weigan River Irrigation District

Chen Xiaobing® %, Yang Jingsong'*, Yang Zhaohui®, Hu Shunjun?, Liu Guangming®
(1. Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China,
2. Yantai Institute of Coastal Zone Research for Sustainable Development, Chinese Academy of Sciences, Yantai 264000, China;
3. Shandong Pesticide Institute, Jinan 250100, China,
4. Xinjiang Institute of Ecology and Geography, Urumuqi 830011, China)

Abstract: Mal-management of the irrigation and drainage has led to the occurrence and expansion of secondary
salinization in arid and semi-arid area. Taking Weigan River Irrigation District as a case and utilizing the monitoring data
of many years, the ratio of drainage to irrigation was calculated based on hydro-salinity balance principle and its
influencing factors were discussed profoundly. The critical ratio of drainage to irrigation of Weigan River Irrigation area
is 9.19%. Comparison results among high-yielding farm, low-yielding farm and newly reclamation farm show that dry
drainage is a practical and necessary measure to dispose soil salt. Soil salt management under the condition of
water-saving irrigation was discussed. Improving efficiency of farm water utilization and maintaining necessary leaching
ratio is important to achieve salt balance of irrigation area for a given irrigation scale. This research provides academic
and instructive meanings for sustainable development of agriculture in semi-arid or arid irrigation region.

Key words: hydro-salinity balance; ratio of drainage to irrigation; dry drainage; Weigan River Irrigation District



