9541 55 5 W K A P A 3 4 Vol.41, No.5
2021 4F 10 A Bulletin of Soil and Water Conservation Oct., 2021

Kigik —gR-—MRIXKRAEHR X EREE

Eaaw', £AK, AFR', A@L, TRME

(LRI K2 TR 228, BB B/RE 1500305 2R 0AR M K% SCH22 e, BRI MB/REE 150030)

OE. [HAM] B XK EK—fEIR—MR A CH R 4 (WEFN) i B [8] & JROIR 00, 42 3k IX sk L RE IR ML & 1Y
RREEAIH . [k ] T EZGER RS IR, K REIR R 3 7 TR A4 8 X 5 WEFN P [F] & & -4 48 4r
TR FR UL O AR A SR LK 8 DG I 5 Oy Bk il 42 th — Pl B T A% B R A 0 RN B4R T LB A9 25 5 VI R R A
B I LLRR IR VA S N 2009—2018 4F WEFN 9 U R & J B I F R G000 & JR B L0 IR, 314 H: By Rl &
JR L . (45K ] O FRE KRB D, 22 EEUIN, U R BE 22 IR AR 1 2 3 b - #a e, ok B
X REVR AR REVE AR AP R AE A B . @ WEFN Hhi & B RO %, 5% FREWF LR H—
W FAHE R RS RETFRED R KRR E km . OF RGP RIE 2028 5 WEFN P A & J& 1R
A 1 B B, 07 LA K BB R E ARl A= 7 v i s AON T R 2 1T L AR i RGN B R R R . (458 ] 455 B
7] & AT B4 A5 20T X 48 WEFN 19 5 [5) & JR RO, A3 B T I n] 82 8 SR L3R

KHWE: KRB MEXBERGE(WEFN) ;s & 208 WIS s £54 PR & RAAY ;P[] (5 1 5 K (6 G Bk
XEEARIRAD: B XEHS: 1000-288X(2021)05-0218-08 FESES: TV213.4, X24, F326.4

XESH: F4M, FaH, R7E, F XEK—GRIE—RECHKRG YR & RBRI[T] K R R84,
2021,41(5):218-225.D01:10.13961/j.cnki.stbetb.2021.05.029; Ren Xuyan, Ren Yongtai, Wu Fangchen,
et al. Collaborative development model of regional water-energy-food nexus [J]. Bulletin of Soil and Water

Conservation, 2021,41(5):218-225.
Collaborative Development Model of Regional Water-Energy-Food Nexus
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Abstract: [ Objective | The synergistic development of the regional water-energy-food nexus (WEFN) system
was studied in order to promote the sustainable utilization of regional water, energy, and food. [ Methods ]
Based on the theory of complex adaptive systems, an evaluation index system of regional WEFN collaborative
development was constructed from three aspects of water, energy, and food. A comprehensive collaborative
development model was proposed based on the conditions of various elements and the interaction mechanism
based on a co-evolution algorithm and gray correlation. Taking Heilongjiang Province as an example, the
collaborative development degree of WEFN and the development degree and collaborative degree of its
subsystems from 2009 to 2018 were calculated to evaluate the collaborative development status. [ Results ]
@D The development degree of each subsystem was medium, and the gap was small. The collaborative
degrees had a large gap, but all showed a fluctuating upward trend. Among them, the collaborative effect of
water resources on energy and food, and energy on food was obvious. @ The collaborative development of
WEFN was moderate, consistent with the trend of various subsystems, and remained stable after rising
fluctuations. The collaborative development of the food subsystem was the highest. @ Poor collaboration
between subsystems was the reason for the low level of WEFN coordinated development. The efficient application

of water and energy in agricultural production should be used as a breakthrough to promote the coordinated
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development of subsystems. [ Conclusion] The comprehensive collaborative development model can be

effectively used to evaluate the collaborative development status of regional WEFN, and is helpful for regional

sustainable development decision-making.

Keywords: water-energy-food nexus ( WEFN); complex adaptive system theory; comprehensive collaborative

development model; co-evolutionary algorithm; gray correlation
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