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Health assessment of river ecosystem at the district and county scales: A case
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Abstract: With the rapid urbanization of the suburbs and the resultant persistent, high-intensity management of ecosystems
by humans, the health of river ecosystems is being seriously threatened, ultimately resulting in damage. In this paper, 31
sites along regional river systems in Fangshan district, Beijing, were investigated during 2016—2017. Sixteen specific
evaluation indicators were classified into four aspects of river functions, viz., water environment, flood control benefit,
ecological benefit, and support and utilization. The analytic hierarchy process method was used to calculate the index
weight; next, the river ecosystem health evaluation index system at the county scale was constructed for Fangshan district.
The results showed that, for the streams in Fangshan district, the proportion of " health and sub-health" state was 58% and
41.9% in terms of the functions of flood control benefit and ecological benefit, respectively. However, the proportion of "
below general" state in terms of the functions of water environment and support and utilization was 71% and 41.9%,

respectively. Overall, the health of the river ecosystems in Fangshan district was poor and barely met the general functions of

ESTE U X A 2 4 SRR 55 75 3 X BE (2016 YFCO0503007 ) 5 [ 5 K K 15 Be s il 5 3 BB 4 7 K & 30 ( 20152X07203-
005)

Y5 B H#A:2017-12-31; 1T HH3:2018-05-10

# JIAMEH Corresponding author. E-mail ; xyli@ rcees.ac.cn

http ://www.ecologica.cn



2 S % 38 &

the river ecosystem. Meanwhile, comparing the health of the river ecosystems, Juma and Xiaoqing rivers were far superior to
Dashi and Yongding rivers. River ecological baseflow was the key factor that affected the health of the river ecosystems.
Thus, the government should divert clean water from local reservoirs and other areas to restore and improve the health of the

river ecosystems in Fangshan district.

Key Words: health of river ecosystem; water environment ; flood control benefit; ecological benefit; support and utilization
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Fig.1 Location of Fangshan district in Beijing
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Fig.2 Distribution of survey and sampling sites of Fangshan district in Beijing, in 2016—2017
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Table 1 Health assessment indicators of river ecosystem of Fangshan district in Beijing
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Table 2 Standard of evaluation index for the health of river ecosystem of Fangshan district in Beijing

B T FEH{E Evaluation value

Index layers 1 0.8 0.6 0.4 0.2
IK IR LR IAFRF Comprehensive standard ratio of water quality/% >95 80 60 50 <40
JK LA FR % Standard ratio of water source/% >95 90 80 60 <40
JKAK ¥+ Ratio of water self-purification/% >95 80 60 50 <40
LWL R Ratio of river disconnection/ % <1 2 5 10 >20
7 HH T 38 #5752 7% %% Ratio of flood control measures/% >95 90 80 70 <60
TR IR 3 % Ratio of river regulation/% >50 40 30 20 <10
T 2 28 thilF 45 M R4 2 1 Structural stability of riparian buffer/ % >95 90 80 60 <30
HEBIET KR Water consumption ratio of eco-environment/% <4 8 12 16 >20
B KA L) 43 A5 RS Distribution of rare aquatic life fatE W fekt — L %
0 2L Change ratio of fish species/% <5 10 15 20 >25
T3 JGHI X A 77 S B 7K #E Water consumption of ten thousand yuan/m® <20 25 35 50 >70
VAT 2% U AR B B 55 % Vegetation coverage of riparian buffer/ % >95 85 75 60 <40
AIJH/KEE: Per capita water consumption/m® <60 100 150 200 >250
V5 7K Ab B Wastewater treatment ratio/ % >95 90 80 70 <60
TALHHIEZ Navigation security ratio/ % >95 90 80 60 <40
IKBEIRFHAFULHR Charge ratio for water resources/% >95 90 80 70 <60
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Table 3 Matrix and weight for the health of river ecosystem of Fangshan district in Beijing

B2 | ) ;3 4 U ¢ ZHE
Effect layers Weighte Parameter values
JKIFBETIBE Function of water environment 1.00 0.50 2.00 1.00 0.227

Btk 25 ik Function of flood control benefit 2.00 1.00 3.00 2.00 0.423 A pax =4.01
RS TIEE Function of ecological benefit 1.00 0.50 2.00 1.00 0.227 CR=0.01<0.1
SZH; A fE Function of supporting and utilizing 0.50 0.33 1.00 0.50 0.122

CR:—FPE L%, Consistency Ratio
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Table 4 Grade standard for the health of river ecosystem of Fangshan district in Beijing

R F% A X 1] FRAE
Health levels Grade Interval range Property
{@3E Health | (0.8,1] TR R KT i85 3 B i AR A R G TR e
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—f% General I (0.5,0.6] TV AR RRE K- —JE, W AL TR A A R G oK

#% Bad I\ (0.4,0.5] TS K T 22, SR I TR AR A R — AR
2% Very bad \ [0,0.4] TR K22 Joukib I i A S R L HEAR TR R

3 HR51TR
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Table 5 Comprehensive evaluation value for the health of river ecosystem of Fangshan district in Beijing

b2 PR H BURIEA S35 BhRACE WINE
Index layers Current value Conversion value Index weight Evaluation value
IKIREE A IEFRF Comprehensive standard ratio of water quality/% 27.9 0.070 0.052 0.004
FKIFEHBIRFR A Standard ratio of water source/% 100.0 1.000 0.096 0.096
JKAE ¥ Ratio of water self-purification/% 40.1 0.244 0.028 0.007
TR BT #E Ratio of river disconnection/% 36.1 0.056 0.052 0.003
B AT T it 52 3% % Ratio of flood control measures/% 29.7 0.057 0.228 0.013
AT P8 25 % Ratio of river regulation/% 75.8 1.000 0.069 0.069
] 32 28 bR 45 R E P Structural stability of riparian buffer/ % 49.9 0.314 0.126 0.039
A ZSFR35 17K # Water consumption ratio of eco-environment/% 14.1 0.495 0.031 0.015
B KA B /3 A5 RZS Distribution of rare aquatic life fat e 1.000 0.056 0.056
11 TP ALZ Change ratio of fish species/% 8.2 0.872 0.018 0.016
T3 TCHBIX 2k 7 B {E /K #E Water consumption of ten thousand yuan/m? 52 0.372 0.031 0.012
T 2 28 PR 1 B 55 48 Vegetation coverage of riparian buffer/% 80.2 0.683 0.091 0.062
A KA Per capita water consumption/m? 275.8 0.084 0.034 0.003
15K AL Wastewater treatment ratio/ % 78.2 0.582 0.057 0.033
T A AAIEE Navigation security ratio/ % 0 0.000 0.012 0.000
IKBRIRFHAF UL HR Charge ratio for water resources/% 92.3 0.896 0.020 0.018
ZEAPEM{H Comprehensive evaluation value 1.000 0.445
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Fig.4 Continuity and buffer state of rivers of Fangshan district in Beijing
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Fig.5 Health level and spatial distribution of each effect layer
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