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Fig.2 Health assessment index system for Qinhuai River
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Tab.1  Criterion, weight and present value for each index of the urban river health evaluation system
WA A iR BRI s
i g KA IV i i USRS ¥4

W B D11 [0.8,1.0] [0.6,0.8) [0.4,0.6) [0.2,0.4) [0,0.2) 0.051 0.39
AR AR D12/ % [10.15] [15,30) [30,45) [45,60) [60,80) 0.064 64
F/MNEBTKEMRIER D13/%  [95,100] [90,95) [80,90) [50,80) [0,50) 0.071 100
Wi THE 4 2 FE 1 D21 [0.8,1.0] [0.6,0.8) [0.4.0.6) £0.2,0.4) [0,0.2) 0.016 0.17

Y 1) g WE P D22 [0.8,1.0] [0.6,0.8) [0.4,0.6) [0.2,0.4) [0,0.2) 0.014 0.21
R A P D23 [0.8,1.0] [0.6,0.8) [0.4,0.6) [0.2,0.4) [0,0.2) 0.043 0.83
0 AE B phH S5 RE D24 [0.8,1.0] [0.5,0.8) [0.25,0.5) [0.1,0.25) [0,0.2) 0.019 0.55
KT LR HR %L D31 [4,5] [3.4) [2.3) [1.2) [0, 0.124 1.64
W H LR D32 [0,30] [30.,50) [50.60) [60,70) [70,100) 0.135 64.6
T WA W) Z FE 1 D41 =3.0 [2.0,3.0) [1.0.2.0) [0.5,1.0) [0,0.5) 0.075 1.34
TRUFAL Y0 9 7= ) D42 [0.8,1.0] [0.6,0.8) [0.4,0.6) [0.2,0.4) [0.0.2) 0.042 0.89
o JIAE B 45 e 58 P DA3 [0.85.1.0] [0.6,0.85) [0.4.0.6) [0.2,0.4) [0,0.2) 0.077 0.36
B7 it T ARG WA bR R D51/ % [95.100] [85.95) [65.85) [50.65) [0,50) 0.053 72
T e S % D52/ % [90,100] [60,90) [30,60) [10.30) [0,10) 0.066 60.3
IKGEIRTF KA Z D61/ % [0,10] [10,20) [20,30) [30,40) [40,45) 0.051 12.01

JK Ty RE X ik bR % D62/ % [80,100] [70,80) [50.70) [20.50) [0,20) 0.074 0
A R D71 [0.9,1.0] [0.7,0.9) [0.5,0.7) [0.3,0.5) [0,0.3) 0.010 0.88
A R SR K M D72 [0.8,1.0] [0.6,0.8) [0.4,0.6) [0.2,0.4) [0,0.2) 0.006 0.76

AR i i = i N AR A 2=

ARFRE D81 [iﬁ&;] [8?], 95) ﬁf(ﬁm [Q@sm 4??.?0) 0.010 82.5
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Tab.2 Comprehensive membership vector and expected value in different parameter choice

SRR LA SRR i U WEMmE
a=1l.p=1 LM R5 0.211,0.292,0.154,0.092,0.251 3.121
a=1.p=2 F[HELMH RS 0.205,0.304,0.183,0.103,0.206 3.198
a=2,p=18ELERS 0.193,0.403,0.092,0.027,0.286 3.190
a=2,p=25RAELk R G 0.182,0.460,0.137,0.037,0.184 3.418
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Health Assessment of Qinhuai River Ecosystem Based on Variable Fuzzy Sets
HOU Jia-ming', HU Peng', LIU Ling*, ZHANG Meng-jie! , ZENG Qing-hui'

(1.State Key Laboratory of Simulation and Regulation of Water Cycle in River Basin, China Institute
of Water Resources and Hydropower Research,Beijing 100038,P.R.China;
2.State Key Laboratory of Hydrology-Water Resources and Hydraulic
Engineering., Nanjing 210098,P.R.China)

Abstract: River health assessment is an important tool for evaluating the structural and functional integrity
of river ecosystems. The assessment indicates the current status of rivers, reflects the effect of restoring
damaged rivers and provides data for decision making on the protection and restoration of rivers. River
health is complex: a multi-layered, multi-structured, single-target system with strong ambiguity. Because
of the complexity of river ecosystems, a fuzzy ecosystem health evaluation system was developed for urban
rivers based on variable fuzzy sets. In this study, Qinhuai River in Nanjing was selected as a case study for
health assessment using the health evaluation model. The health evaluation index for Qinhuai River in-
cludes 19 indicators, including both natural properties and social service functions. Natural properties de-
scribe the hydrological, morphological, environmental and ecological characteristics of the rivers and social
services include flood control, water supply, landscape aesthetics and public satisfaction. Weighting for
each of the 19 indicators was determined by the analytic hierarchy process (AHP). A five-level ecosystem
health ranking was developed with ranking levels of (1) very healthy, (2) healthy, (3) sub-healthy, (4)
unhealthy and (5) very unhealthy. Our results show that Qinhuai River is in an unhealthy state, consistent
with assessment results using the traditional assessment method. The primary factors limiting the health
of Qinhuai River were water quality, flood control safety and natural features. Protection and restoration
measures were recommended to address problems and improve river health. In general, the variable fuzzy
evaluation model for river health assessment in this study was found to be valid, reasonable and feasible.
The study provides a reference for managing and protecting the health of urban rivers.

Key words: river health assessment;variable fuzzy sets;analytic hierarchy processCAHP) ; Qinhuai River



