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Establishment and application of the index system for urban river health

assessment
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Abstract: With the rapid expansion of the urban area and the constant intervention of human activities there have been
some serious problems in urban rivers such as channel shrinkage frequent flood disasters deterioration of water quality
landscape destruction decline in biodiversity and so on. The research of urban river health is one of the hotspots in the
current field of river ecology research. Restoration and maintenance of the urban river health is a common goal of urban river
management in countries all over the world.

Urban rivers are those originate from urban areas or who meet with city rivers/river sections some of which have a
history of artificial excavation and evolution with characteristics of natural rivers and canals. In the process of formation and
development of cities river as the key carrier of resources in the natural environment is an important factor influencing the
style and beautify of the city environment and restricting the city development. In terms of characteristics of urban rivers
it is obvious that urban rivers have lots of functions in varying aspects not only functions of natural river system but also
social and economic service such as providing places for recreation and tourism. Therefore urban river system is a complex
system which is composed of natural ecology subsystem social economy subsystem and landscape environment subsystem. A
healthy urban river is significant for maintaining the balance of the local ecological system meeting the needs of social
economy development and providing entertainment for local residents.

In this paper the concept of the urban river health was discussed firstly and then the evaluation index system was
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constructed based on the connotation of urban river health including 24 indexes in natural ecology social economy and
landscape environment. The index system consists of sub-target layer criteria layer and index layer considering the natural
ecology social economy and landscape environment of the urban river. Taking the urban reach of the Lijiang River as a
case the river health status was evaluated using fuzzy comprehensive evaluation model and analytic hierarchy process
( AHP) by determining the weights of the criteria layer and index layer. The results show that the ecosystem health scores of
the urban reach of the Lijiang River is 0.2193 0.3004 0.3261 0.1137 and 0.0405 respectively which indicating that
the urban reach of Lijiang River was in the medium state of health. The health level of the natural ecological subsystem

social and economic subsystem and landscape environment subsystem was medium excellent and good respectively. It can
be concluded that the management of the Lijiang River has made certain achievements in recent years but more further
studies and investment were needed to reach complete river governance. On the other hand water volume flood control
capacity fish diversity index and benthic animal diversity were also the main factors which affect the health of urban reach
of the Lijiang River. Therefore key measures of ecological restoration of the urban reach of the Lijiang River include water
supplement in dry season flood control biodiversity conservation as well as data collection and human factor research in
the future. The evaluation index system and evaluation method in this paper was effective in the case of evaluating the
health of Lijiang River and could provide decision-making reference for basin planning managing protecting and health

assessment of the urban river in other region.
Key Words: urban river; river health evaluation; index system; Lijiang River
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1

Table 1 The health evaluation factor weights of the urban river

C Factor weights of index level
A B ) C
Objective level NOHTlal level Index level Total order
( weight) Weight relative Weight 'relative of importance
to normal level to objective level
A B1 C11 Water volume /% 0. 1559 0.0786 3
Urban river health Natural ecology C12 Watercourse change/% 0.0761 0.0384 11
(0.5045) C13 Degree of river bend/% 0.0793 0. 0400 10
Cl14 Stability of riverbed/% 0.3015 0.1521 1
C15 Longitudinal continuity/% 0.0868 0.0438 8
/ C16 Riparian width/river width 0.0714 0.0360 14
C17 Index of fish diversity 0.1214 0.0613 5
C18 Index of zoobenthos diversity 0.1076 0.0543 6
B2 C21 Water quality classification 0.1255 0.0402
Social econom GDP C22
(0.3203) ' Water consumption per 10000 yuan of GDP /m* 0-0424 0-0136 5
(23 Water resources per capita/m’ 0.0422 0.0135 24
C24
Urban water-supply guaranteed rate/% 0. 1147 00367 13
(25 Utilization of water resources/% 0.0801 0.0257 15
(26 Flood control capacity/a 0.2097 0.0671 4
C27 Rate of sewage treatment/% 0.1150 0.0368 12
C28 Qualified rate of tab water/% 0.2705 0.0866 2
B3 C31 Public satisfaction/% 0.2871 0.0503 7
Landscape (32 Natural degree of bank slope/% 0.0821 0.0144 21
environment C33
(0.1752) Riparian vegetation coverage ratio/ % 0- 1161 0-0204 17
C34 View width/% 0.1023 0.0179 19
C35 Landscape sketch diversity /% 0.0917 0.0161 20
C36 Waterfront building volume /% 0.1303 0.0228 16
C37 Abundance of entertainment ( items) 0.0820 0.0144 22
€38 0.1083 0.0190 18

Cruisers navigation guarantee rate/%

2

Table 2 The health evaluation indexes criterion and reference sources of the urban river

Levels
Indexes Reference sources
Excellent Good Medium Poor Very poor
Cl1 Water volume/% >95 75—95 25—75 5—25 <5 RBPs
CI2 Watercourse change/% <10 10—20 20—30 30—40 >40
C13 Degree of river bend/% >95 80—95 65—80 50—65 <50
C14 Stability of riverbed/% >95 80—95 65—80 50—65 <50 RBPs 7 ISC ?
C15 Longitudinal continuity/% >95 80—95 65—80 50—65 <50 IsC °
/' C16 Riparian width/river width >1 0.5—1  0.25—0.5 0.1—0.25 <0.1
C17 Index of fish diversity” >0.8 0.6—0.8  0.4—0.6  0.2—0.4 <0.2 ®
C18 Index of zoobenthos diversity® >4 3—4 2—3 1—2 <1
€21 Water quality classification I Il il v \
GDP 22 -
Weter consumption per 10000 yusn of GDP /m? <100 100—200  200—300  300—400 >400 ®
(23 Water resources per capita/m? >10000  3000—10000 1700—3000  500—1700 <500
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Levels
Indexes Reference sources
Excellent Good Medium Poor Very poor
24
5 80—95 65—80 50—65 50 15
Urban water-supply guaranteed rate /% > s <
(25 Utilization of water resources/% <10 10—20 20—30 30—40 >40
(26 Flood control capacity/a >100 50—100 30—50 5—30 <5
(27 Rate of sewage treatment/% >95 80—95 65—80 50—65 <50 15
(28 Qualified rate of tab water/% >95 80—95 65—80 50—65 <50
C31 Public satisfaction/% >95 80—95 65—80 50—65 <50 ®
C32
95 80—95 65—80 50—65 50 »
Natural degree of bank slope /% > <
(33
- . . >95 80—95 65—80 50—65 <50
Riparian vegetation coverage ratio/ %
(34 View width/% >95 80—95 65—80 50—65 <50
(35 Landscape sketch diversity /% >95 80—95 65—80 50—65 <50 17
(36 Waterfront building volume /% >95 80—95 65—80 50—65 <50 »
(37 Abundance of entertainment ( items) 8 5—8 3—5 1—3 0 17
. - e >95 80—95 65—80 50—65 <50 15
Cruisers navigation guarantee rate/%
) G—F o) Shanno-Wiener ; ®Delphi method
5 2010 1—12 §
>« )
2.1
26-27
(010 ). {2010
PINKS 2004—2010 PR 3
<< ( ) >> N
3
Table 3 Present values and dater sources of the evaluation indexes of the urban reach of the Lijiang river
Indexes Present values Date sources Indexes Present values Date sources
Cl11 48% C25 15% {2010 »
(
C12 12% C26 20
’ ’ C 0
C13 95% c27 84% {010 »
C14 94% Cc28 99% ( y
C15 72% C31 80%
Cl6 0.44 C32 76%
2004—2010
C17 0.45 C33 62% ¢ )
C18 2.5 C34 92%
C21 I—1I ( » C35 93%
Cc22 412m’ {2010 » C36 82%
C23 6623m* {2010 » C37 8
C24 99% {2010 » C38 53%
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Fig.1 The health evaluation result of the urban reach of the Lijiang river
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Fig.2 The grade distribution of health evaluation indexes of the urban reach of the Lijiang river
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