el B RSINESZ IR m:

XRiPIZiis http. //www.aed.org.cn

N

WBRERL “K-1-25" BERBEIH ST NRE RGP

X, XI5, okAh, REE

FIHASC:

XIHER X5 5000 R . TR AR, K- -2 05" BERANAPLE 517 IR RERAII]. Ll B 5 P58 224, 2022,
39(3): 631-642.

TEZL R View online: https://doi.org/10.13254/j.jare.2021.0112

L] RO BR A A R

Articles you may be interested in

FEF A= i BAPTAL 19 2 /INZZ - B FORFIAE 2R Gl J2 3 A% SR —— LA L R 48 5 4% i DX kg 5]
RIKM, ZE RO, LEmEE, ARIbeEE
Al SRR 2017, 34(5): 473482 https://doi.org/10.13254/j.jare.2017.0180

A IS R 5 SO RN SR A HLAR M R TS e il oA

T, WIS E, W, MRS, RANHE, ZRa0eh, 5030, 8 S0 XIS, i, X, H, & 5
A FE PRSI 2021, 38(2): 160-166  hitps://doi.org/10.13254/j.jare.2020.0219

ANl i R JR 1 A5 [ 43 S5 5 PR R —— LA 2R A ]

WA

LV BT SR AAR. 2021, 38(4): 699-708  htps:/doi.org/10.13254/j.jare.2020.0454

B bt i 28 R X B 22 PRV B DR 3 o B —— LA 7 o 131

IS, HPCOR, BB, A

AN FE S ER B AR 2021, 38(5): 919-927  https://doi.org/10.13254/j.jare.2020.0535
N Bl A= S ECRIT B L HGH 842 73 B

JrKH, 8N
AP BRI SR AEH. 2021, 38(1): 135-142  https://doi.org/10.13254/).jare.2020.0148



http://www.aed.org.cn/nyzyyhjxb/ch/index.aspx
http://www.aed.org.cn/nyzyyhjxb/ch/reader/view_abstract.aspx?doi=10.13254/j.jare.2021.0112
http://www.aed.org.cn/nyzyyhjxb/ch/reader/view_abstract.aspx?doi=10.13254/j.jare.2017.0180
http://www.aed.org.cn/nyzyyhjxb/ch/reader/view_abstract.aspx?doi=10.13254/j.jare.2020.0219
http://www.aed.org.cn/nyzyyhjxb/ch/reader/view_abstract.aspx?doi=10.13254/j.jare.2020.0454
http://www.aed.org.cn/nyzyyhjxb/ch/reader/view_abstract.aspx?doi=10.13254/j.jare.2020.0535
http://www.aed.org.cn/nyzyyhjxb/ch/reader/view_abstract.aspx?doi=10.13254/j.jare.2020.0148

R E RS IFEFH 2022,39(3): 631-642 Journal of Agricultural Resources and Environment

XUEER, X, okfl, &5 WU ARO K- -2 U RS WL S AT R4 R GRUN AU Ak 5 IS FREE AR, 2022, 39 EI'
(3): 631-642. L
LIU G J, LIU Y, ZHANG Q, et al. Simulation of the coupling mechanism and behavioral control effects of agricultural “Water—Land— -"-' B
Economic” factors in the Heihe River basin[J]. Journal of Agricultural Resources and Environment, 2022, 39(3): 631-642. -

JT‘ﬁﬂlﬂf'}“ 0sID

B RERW K-+ -ZF " ERZEmEIH
S1T AR RS R

XA, KF O A, R

(1. H R 24 B b BRR 2 5 PR 5 i, Hp [ Rl e Bl 3 2 4% Ry AR B S 9286 =, dbat 1001015 2. R EBRE B K2, Jbad
100049 ; 3. H [E Bl 22 BE B I & 05T BE, Jbat 1001905 4. Hp ERF £ B KN FREUR S48 P24, Jbat 100049; 5. H [ Al
KL RE S AR, dba 100193)

iﬁi B R RGN K- - AP HR FIE B 5 A K SRR BTN A 1 A T 2 — o AR ST LA SR 4 1
WA, BT AR RUBE K L 4’5%5@ @Mﬁw}aﬁ T RS R A 7 T 2 R G BRI R T AT X AR
LN ER T R iR Y s 3 B K =+ -2 355 " B R FR AR (W ater—Land—Economic nexus Model, WLEM ) . A/} LA 2y 37 38 “ i 2k
)R U TR SR Ry 451, RS ALL AR g i B Eﬁﬂ*ﬂué%bﬂﬁ?zﬁfﬁﬁ/ﬁ%ﬁ%ﬁ% S ) A JR AR A, Zal iRl “ 7K -+ -4 5 " BRI
FEA LS BOR T80 R A7 W4 0 SR TERE R e 7 th W RGERUN o ASE4DLR B, X R B85 (9 AR HL AR B T 3B K = A 2R
BRBN BRI T A, ﬁﬂbﬂ:i*hum”fﬁﬂhifﬁfﬁ o TR TR AT AR ML | P 3 42 i e R s i
FORAE AR, 5 R IR T R MUTAH E , 0 I K RS E PR o R S 0 TR 2 A W A SR I R R A
PRI, — g AR EE D T ORFRL R OR R AR, A5 AR "B B bR o 5 SRR W] 7R BOR A MY o 72 v i JE A0 3RS A AR AIL
PR TAE B AU, I 576 28 IOREL AN R0 0 0 7 B 5 ) L 3 AL o DA 77 RO T AN IR MG Y 23 R AR R R, B ROk 5
FFREERAE & BOL A 1958 4 56 2R VR P FivR 2o B v K b 06 U8 243 N 2 B S 4 1 5 U PR AR 30 5 A R /K - T 5
FAERAT W A B o5 DA RSB R A R A 22 S B AR O . ISR e A B K BRI B R R0l R RO, 5
PRI~ A5 -2 e b ) & R SR T Ak Al
KR KT R T ARG A s BRI R U B 5 25 (8] S B s AL AR T R AR A A o A A
HRESES F327 RS A X E RS :2095-6819(2022)03-0631-12 doi: 10.13254/j.jare.2021.0112

Simulation of the coupling mechanism and behavioral control effects of agricultural “Water—-Land-
Economic” factors in the Heihe River basin

LIU Guijun'?, LIU Yu*, ZHANG Qian’, WU Feng"*

(1.Key Laboratory of Land Surface Pattern and Simulation, Institute of Geographic Sciences and Natural Resources Research, Chinese
Academy of Sciences, Beijing 100101, China; 2. University of the Chinese Academy of Sciences, Beijing 100049, China; 3. Institutes of
Science and Development, Chinese Academy of Sciences, Beijing 100190, China; 4.School of Public Policy and Management, University of
Chinese Academy of Sciences, Beijing 100049, China; 5. College of Land Science and Technology, China Agricultural University , Beijing
100193, China)

Abstract: The “Water-Land—Economic” nexus of agricultural systems is a key interface to characterize the coupling effect of human
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activities and eco—hydrological processes. Based on the partial equilibrium theory, this study constructs a partial equilibrium analysis
model of an agricultural “Water-Land—Economic” sector at the administrative—grid cross—scale based on the spatial distribution data of
water, land, and crops at the grid—scale nested with the food production, consumption, and trade data at the administrative scale. The study
takes the “grain—to—feed” subsidy policy in the Heihe River basin as an example, simulating the differences in the intensity of water and
land consumption and the spatial layout under the subsidized agricultural equipment in planting and processing and characterizing the
coupling mechanism of agricultural “Water—Land—Economic” elements and behavior under the policy intervention. The systemic effects of
resource consumption and economic output of agricultural “Water—Land—Economic” factors and policy interventions were modeled. The
simulation found that subsidizing large agricultural machinery in the planting process increased the input of non—land and non—water
factors, reduced the production cost, and helped increase the area planted with silage corn. In contrast, subsidizing farm machinery for
processing directly affected the input of silage as feed by improving silage technology, which had a more significant effect on silage
production than harvesting. The overlapping subsidies for planting and processing encouraged silage production while reducing the area of
seed corn planted to a certain extent, in line with the policy objective of “grain—to—feed”. The results show that policy subsidies should
consider planting subsidies for processing agricultural machinery and equipment, and that a complementary mechanism of two policy
subsidies, namely planting subsidies and processing subsidies to increase the input of agricultural machinery and equipment, should be
implemented. In terms of the spatial benefits of subsidies in both production and processing, the competition between silage maize and seed
maize in livestock input causes spatial heterogeneity in the input of land and water resources in the crop planting process. This is directly
related to the proportion of land and water resource factors as the cost of agricultural products at the grid—scale and the differences in the
elasticity of supply and substitution of these factors. This study provides a scientific basis for formulating reasonable land and water
resource allocation plans and agricultural development policies to achieve synergistic water—ecology—economic development in the river
basin.

Keywords: Water—Land—Economic systems nexus; Heihe River basin; “grain—to—feed” policy; spatial heterogeneity; partial equilibrium
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Figure 4 Distribution of major crops in Heihe River in 2012
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Figure 7 Spatial distribution of water consumption variation for silage maize under different scenarios
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Figure 8 Spatial distribution of water consumption variation for maize under different scenarios
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