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Safety evaluation of water-energy-food coupling system in Beijing-Tianjin-Hebei region//LI Wei' , JIANG Shan',
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and Regulation of Water Cycle in River Basin, China Institute of Water Resources and Hydropower Research, Beijing 100038,
China; 2. School of Soil and Water Conservation, Beijing Forestry University, Beijing 100083, China)

Abstract: In order to realize the water-energy-food cooperation in the Beijing-Tianjin-Hebei region, 31 indicators were
selected to construct a safety index system for water-energy-food coupling system from reliability, synergy and resilience.
The security level of water-energy-food coupling system in the Beijing-Tianjin-Hebei region from 2000 to 2020 was
analyzed , and the joint risk probability was calculated based on Copula function. The results show that the security index of
water-energy-food coupling system in the Beijing-Tianjin-Hebei region shows an overall upward trend from 2000 to 2020.
The annual average index of Beijing is the highest, reaching 0. 63, and that of Hebei is the lowest, only 0.48. There is no
significant difference in reliability levels among different regions, and they all exhibit poor levels. The main obstacles
influencing the security of the water-energy-food coupling system include per capita water resources, per capita energy
consumption, the proportion of groundwater supply, and carbon dioxide emissions. The probability of achieving a relatively
safe level of reliability, synergy, and resilience in the Beijing Tianjin Hebei region is 0. 723, and uneven development will
affect the overall security of the water-energy-food coupling system.
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Table 1 Characteristic node values for safety evaluation of water-energy-food coupling system
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Table 4 Calculation results of multidimensional

joint distribution probability

— 4 — 4 —4 =Yg Rl HEE-
X AR PRI A G- PIpIR -
b Btk It Bk
SO 0.638 0.771 0.693 0.723
Jbst 0. 662 0.767 0.684 0.718
PR: 0.651 0.775 0.725 0.693
bOE[4 0.658 0.646 0.638 0.653
1.0
0.8
0.6}
3H
B4l
RIS
0 02 08 1.0

0.I4 O.|6
HHE
(b) st bR

0702 04 06 08 10

(d) by - ] 1

E6 HMX_HEBRSHMMREEL
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