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Research on water resources carrying capacity based on ecological footprint: A case study of Beijing
MEN Baohui, JIANG Meitong
(Beijing Key Laboratory of Energy Safety and Clean Utilization s North China
Electric Power University ,Beijing 102206 ,China)
Abstract: To analyze and evaluate the sustainable development status of regional water resources. this paper used framework of
water resources ecological footprint system as foundation. This study introduced the breadth and depth of water resources
footprint to distinguish water resources flow capital and stock capital, combined the actual situation of Beijing to calculate the
ecological carrying capacity of water resources,and discussed the fitting prediction effect of the improved combination model of
ARIMA and GRNN in water resources ecological footprint. Results showed that under the unsafe state of Beijing’s long-term
water deficit, the depth of water resources in the study period is greater than 1,and the average water ecological footprint was
0. 169 hm?/cap, which is about twice the average ecological carrying capacity of water resources. The three indicators, 1. e. ,
water consumption per ten thousand yuan of value-added by industry, ten thousand yuan, and ten thousand yuan GDP water
added value of agricultural water use were important factors which influenced the ecological footprint of water resources of
Beijing. The effect of ARIMA (3,2,and 1) and GRNN coupling model on the fitting and prediction of the ecological footprint of

water resources in Beijing was better than that of ARIMA model alone. The prediction results can provide reference for the
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more effective protection and allocation of water resources in Beijing.

Key words: water resources carrying capacity; water resources ecological footprint; ARIMA model; GRNN
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Fig. 1 The transformation of two-dimensional water ecological

footprint model into three dimensions
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Fig. 2 Changes of Beijing's water resources ecological footprint, ecological carrying capacity, ecological

deficit and ecological footprint index over the years

BB B K SR T E 2l 1K BEIR A Al AR e
T3 R BR L J& T AR AN AR A JE
222 hEWARFERE EEHRERE
el
PGP AL T TR E ML ) BE AT L2330 A 7 2
T 28 15 P R 70 M /K B DR AT A

[IREIT]

L

e

(KN RIE]

§ IE &

nren

[ T F AN

Wttt

RIEDL . MAEMAOR G (B 3). 20 Z248 ) Jb 5 Tl K ¥8
PR )™ B BROK B AR 25 7K O WL 7R K BT IR
ERACHIE AT 2 A NI AR5 A
IR B THFE E B K BT IAT R BEA TR AN A
PLER i AN A 7K BT URAT 1 A R RLR B R I AR i
P R 7R A BURJCHAN B SR o

T - TR

T T

B3 dtmmkRERE ESREEZNL

Fig. 3 Figure of water resources footprint breadth and depth change in Beijing
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Tab. 1 Correlation analysis for per capita water resource

ecological footprint and various indexes in Beijing
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fitting residuals(b), test graph for pure randomness(c)
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