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Evaluations of water environment carrying capacity : A case study in the Baiyangdian watershed , China

BAI Jie, WANG Huan—huan, LIU Shi—cun, TIAN Kai, ZHAO Yan-wei’, LI Chun—hui

(State Key Laboratory of Water Environment Simulation, School of Environment, Beijing Normal University, Beijing 100875, China)
Abstract : Evaluation of water environment carrying capacity can provide an important basis for management of the ecological environment.
This study took the Baiyangdian watershed as an example and established an evaluation indicator system and standards for the carrying ca-
pacity of water resources, the aquatic, and aquatic ecology. It proposed an indicator weight determination method based on an analytic hier-
archy process (AHP) and entropy value method and used these lo calculate the carrying capacities of water environment in the last 20
years; the results were evaluated using a variable fuzzy recognition model. The results showed that the comprehensive characteristic values
of the water environment carrying capacity in the Baiyangdian watershed increased from 1.84 to 3.16 during the period 1998—2017 and
showed an upward trend. The carrying capacity was at a low level from 1998—2012 and at a medium level from 2013—2017. Based on dif-
ferent parameters, the characteristic values of water resources and the aquatic environment increased from 1.18 and 1.92 to 2.72 and 3.36
respectively, with an increasing trend, while the characteristic values of aquatic ecological elements decreased from 3.44 to 2.31 with a de-
creasing trend. The protection and restoration of water ecology based on controlling water pollution and conserving water resources should
be the focus in the future.
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Figure 1 The site of Baiyangdian watershed
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Table 1 Indicator system and classification standard of water environment carrying capacity

WE 155 E2¥ivs Iy RARHE Classification criteria U
Elements Indicators Unit MLow %M Lower ™ Medium %75 Higher 75 High Weight
K BEE Ji 6 GDP 7K 5 m’ >100 100~75 75~50 50~25 25~0 0.144

NBK G m’ <500 500~1000  1000~2000  2000~3000 >3000 0.043

G % 0~20 20~40 40~60 60~80 80~100 0.019

WK S L % 0~2 2~12 12~22 22~32 32~100 0.301

KIBE  Jio0 GDP Ak~ A e kg >2 2~1.5 1.5~1 1~0.5 0.5~0 0.030
J1 70 GDP AR kg >1 0.9~1 0.6~0.9 0.3~0.6 0~0.3 0.070

P TR kg+hm™ >850 850~650 650~450 450~250 250~0 0.014

PR [T FRAR 24t FH ik kg+hm™ >20 20~15 10~15 5~10 5~0 0.016

iNisuy e % 0~40 40~60 60~80 80~100 100 0.066

WS K P b R % 0~85 85~90 90~95 95~100 100 0.067

Tolk K B AR HE R % 0~80 80~90 90~96 96~100 100 0.047

BB IS IAELEEFI R % 0~50 50~65 65~80 80~95 95~100 0.043

KAEZS AV P E R 5 L % >25 25~20 20~15 15~10 10~0 0.029
eI RS % 0~2 2~5 5~8 8~11 >11 0.034

MR G % 0~20 20~30 30~40 40~50 >50 0.040

MR IX SR A0 % 0~5 5~10 10~50 50~70 >70 0.037
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Figure 2 Evaluation results
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