2020410 A Z?ikmw'%%?ﬁ %51 % %10

doi;10.6041/j. issn. 1000-1298. 2020. 10. 034

TR ARES B OHEERERARER R

TR F—w' FAB O ®m A & KR4’
(1. ZRAbgell Rk R 5 AR THEEBE , WA IREE 1500305 2. MR IEHE TR FAE BT, K 150030)

FE . AR E P 8 K SR LA BE B 7 VA AR U FE DX A R AT Rl R BE IR R VT HR VU TE X
WFFE D3, AREALI R 22 B bR R 55 07 3k SEmt R T 9T, 45 SR AR A5 R R LK 52, W DX S RE K
AL 1.3 ~3.942 m® , BEM KGR 77 13255 0. 85 ~ 1. 01 kg/m’® | Al fRHEAR 23 &5 488K 0. 18 ~6.90 12T, H.
Ak )5 S Bk 7 P AE S EUKEIEHITE 0. 4 42 m® KL b BRARAOD 5 e HERGE 1,28 ~3. 13 J7 «, #E XA A 7= 2R
SREEUGE, AL R RIS AN [FIAOR S5 5 ok 5007 6F I 1) 45 HE R /K W6 MR BE B R I TR a2 RS A
SRR IAEAE I 25 5 O S MR B DX Rl T A B R s i 2, DAL 28 R R L K R R Y AP
B AR AT 3 A TE Y W HERCR BE | GWP HECR: LA B AR AR A R R AR, XA S & B K
RINEEA PRSI T 40T, B2 S KB = T AR EOK O 2, B r RO AT RS AR 509 T 0. 4, etk
05 T AR TE XA B R A T A 85 S /K SRR R AR O X A S I (R X Al 1 TR R e

KR KBRIUA; PR RONK BRI, ARhEE; FEYLLR] E
FESES, 274 ERARIRAD: A XEHS: 1000-1298(2020) 10-0299-11

Irrigation Water Resources Allocation in Jinxi Irrigation District
Based on Agricultural Sustainability
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Abstract: In order to explore the method of promoting the agriculture sustainability in irrigation area
under uncertainties through the optimization of irrigation water resources allocation, the methods of
stochastic programming and multi-objective programming were used to carry out studies in Jinxi Irrigation
Area in Heilongjiang Province and the following results were obtained: based on the optimization, the
total irrigation water consumption was saved by 1.3 x 10* m® to 3.9 x 10® m® and the irrigation water
productivity was increased by 0. 85 kg/m’ to 1. 01 kg/m’. At the same time, the agricultural economic
benefitswas increased by 1. 8 x 10" yuan to 6. 9 x 10° yuan. The ecological water allocation was more than
4x 10" m® and the reduction value of agricultural pollutant was 1.28 x 10* ton to 3. 13 x 10* ton,
therefore, the degree of agricultural sustainability in irrigation areas was improved effectively. Otherwise,
the benefits of economic, ecological and social among the optimized irrigation water resources allocation
policies had obvious differences which was caused by the influence of uncertain factors on the agriculture
sustainability. The comprehensive agriculture sustainability of the optimal water allocation policies was
analyzed from the aspects of economics benefits, water resources allocation equity, agricultural water
resources productivity, agricultural pollutant intensity, GWP and agricultural water resources utilization
ratio. Based on the above analysis, the optimal water allocation scheme under each scenario can be
determined. Moreover, the sustainability degrees of optimal scheme were all more than 0. 4, which meant
that the optimized water resource allocation scheme can effectively enhance agriculture sustainability by
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stabilizing grain yield, improving the efficiency of irrigation and protecting ecological environment in the

irrigation areas.

Key words: water resources allocation optimization; agriculture sustainability; agriculture water

resources ; uncertainty ; stochastic programming
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