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Establishment and application of a habitat assessment index system of rivers in

the Three Gorges Reservoir Region
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Key Laboratory of Eco-environment in the Three Gorges Reservoir Region of the Ministry of Education, Chongqing Key Laboratory of Plant Ecology and

Resources Research in the Three Gorges Reservoir Region, College of Life Science, Southwest University, Chongging 400715, China

Abstract: After the completion of the Three Gorges Reservoir, regulation of the water in the reservoir tributaries caused
drastic changes in the river habitat, “including a greatly reduced flow of water and formation of a 30 m deep water-level
fluctuation zone. With, such drastic ehanges, it is not clear whether the river habitat can play a positive and important role in
the ecosystem health of the Three Gorges Reservoir and the maintenance of the normal functions of the reservoir ecosystem.
However, existing ‘evaluation methods cannot be easily adapted to these special habitat conditions; therefore, a new or
improved evaluation.method is urgently needed. Based on the analysis of a large number of domestic and international river
habitat assessment index systems and the characteristics of the ecological environment of the rivers in the reservoir area, a
new river habitat assessment index system, including 18 indicators that relate to river hydrology, river morphology, and the
water-level fluctuation zone habitat, was constructed. The combination weighing method, which is based on the game theory
and combines a subjective weighing method ( the analytic hierarchy process method) and an objective weighing method ( the
entropy method) , was used to calculate index values. We conducted river habitat quality assessments for the Dongxi River,
Huangjin River, and Ruxi River, all tributaries of the Three Gorges Reservoir. The majority of the habitats scored within the

range of “excellent” or “very good”. This ranking corresponded with 52.6% of the sampling sites. However, 42.1%
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received a score within the range of “average” , whereas the remaining 5.3% received a “poor” score. No site within this
catchment received a score of “very poor”. Our research suggests that this index system can be used to efficiently detect the

status of river habitats, as it is feasible to operate and it allows easy access to scientifically sound data.

Key Words; Three Gorges Reservoir Region; rivers in reservoir area; habitat assessment; index system
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Fig.2 The river habitat assessment index system
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Table 1 Indicators and their criteria for assessment of river habitat quality
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Table 2 Weight value of river habitat assessment index system ( AHP and the entropy method)

HIE Weight I Weight
TN HEN] 2 VD, e bR 2 ) 3

(?h?ffve level lﬁﬂj\rlfl:’ level RRAHTR Thkfﬁfftfpv f:jiﬁzl:evel BRI BE Thkfﬁtfpy

AHP method ’ AHP method

WA KSCIE#(BL) 0.4521 0.1769 KSCIEH A SRPE(CLT) 0.1362 0.4069

River habitat T ARSL (C12) 0.1233 0.4282

assessment (A) FWKT(C13) 0.2382 0.0453
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32 Je Vb TR (C23) 0.2276 0.2656
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Table 3 Weight value of river habitat assessment index system ( the combination weighting method)

HARE ez WE R W Cfffl@ Her
Objective level Normal level Weight  Index level Weight weight ’ Sort
A BV KICIE#H(BI) 0.3019  JKCIHHEALATE(CIT) 0.3024 0.0913 5
River habitat WHAR AR (C12) 0.3105 0.0937 4
assessment (A) FWK T (C13) 0.1198 0.0362 10
K (C14) 0.1381 0.0417 8

MEIEA(C15) 0.1292 0.0390 9

WIEAR (B2) 0.4619  AHS¥mK AL (C21) 0.1819 0.0840 6

DRI SR8t (€22) 0.2703 0.1249 2

JRBZ PRV 3R (C23) 0.2480 0.1145 3

RIZETYIRDL(C24) 0.2999 0.1385 1

tEp=Xits 0.2362  JAIREZET(C31) 0.0870 0.0206 14

485 (B3) ] (R (C32) 0.0692 0.0163 18

R (C33) 0.0839 0.0198 15

TR E (C34) 0.2268 0.0536 7

T R 1 HE LR (C35) 0.0812 0.0192 16

FEA7E 7% (€36) 0.1359 0.0321 12

TPl B2 (C37) 0.0777 0.0183 17

WL 52 PR (C38) 0.0983 0.0232 13

R AR C39) 0.1400 0.0331 11

(4)Z M8 An DL B SRNNE | T i AE S R A A BT B 43 gk 1 BIAR R ISHOQ 43 19434 3 Bl (AR HIF

T LAF B RIE 10—50) ,/NTF 25% 0 N EUE I R IR S5, AT 25% F1 40% 2 [6] 14 R R 4F, A F 40% Fil 55%

Z IR —F AT 55%F1 70% ZI8l N8 2% , R T 70% /B 1 R i 22 Tl i AR B8 = R4 5 N5 4%
(£4),

R4 ARERRESRITE

Table 4 Classification criteria of stream habitat quality

VAL A B B A ALY/ %o VA &unlia
Class of stream habitat quality Frequency distribution Classification criteria
4 Excellent <25 >37.5
R 111 Good 25—40 30<ISHQ=<37.5
= Fair 40—55 22.5<ISHQ =30
2% Poor: 55—70 15<ISHQ <22.5
2% Very poor >70 <I5

3 HBRESH

31 PPOTEEARARSCE AT
Pearson FHSEHE TR, T A= B8 PEAN H8 AR Z RIAF AR BB OAHSCE (R 5) o IR, 7 X i A 45 3
WARPRIEAT IS0, LURAE P FE AR #1045 BRAE
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F R T B EE R WL 10 FHAE(E> 1.0 B FERU A 5 A, 72 Bt oriik ik 2] 80.417% , vk AT A4~
J 43 %o To] it A A5 o AR B 4 A T, BEAE S e RER 315 8 . PN R PR 2T R E (R 6) 55 1 TRy
FERME C11.,C12,C14 €23 €24 ,C32,C35 G488, 55 2 A F s 2R €33 ,C36,C37 1Y 3 M55, 4
3—5 A ERT FE W C21 31,039 ,C13 ,C38 46 h5, i PCA 434, AT DU BT i A6 5 PE-h 46 A s 6%
B S W A 0T BT AR BE AR AE  CI BT A PCA /& A58 5 Pearson FCHEMT UG B A — &2
5, B A TP FE b S i i 2 T i A A R G A ) 25 B B i AR B 454, X S8 A SR 2540 25 DA OC  (HUZAPIN 48
PRZ AR EA Al AR LA AR PAC IR S5 o 191, 37 ek e, A IR Jo Ay — Bt A 3 VT 3 i A2
W22 | 55 2 AR AT RS R 2R A th ik 22 | (02 AR A M AE B I REJE AN R BRI RAY S, STk, ]
DA AT ] — TGP0 i s 14 R 2 445 52 i X 3 A 350 IR 00 ) LS S Wi o PRI T DA AS B 5 v 3 A 5%
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R 6 ITMIstREIER S R ER

Table 6 Principal component analysis result of assessing indicator

AR F M4 Principal-component
Assessing indicator 1 2 3 4 3
Cl1 0.924 0.067 -0.026 0.049 -0.018
c12 0.922 0.083 =0.061 -0.055 -0.158
C13 -0.225 0.024 0.445 -0.668 0.238
Cl4 -0.758 0.023 -0.016 0.290 -0.422
C15 -0.511 0.492 -0.279 -0.305 0.209
c21 -0.335 04171 0.830 0.042 -0.247
22 0.599 0.451 -0.147 -0.376 -0.312
23 0.660 -0:315 -0.058 -0.331 0.340
C24 0.636 -0.341 0.058 0.065 -0.342
€31 0.191 -0.396 0.627 0.347 0.334
C32 0.625 0.572 -0.105 0.248 0.060
€33 0.299 0.696 -0.211 0.317 0.421
C34 0.509 -0.553 0.327 0.148 0.364
€35 -0.801 0.209 0.165 0.073 0.336
€36 0.260 0.600 0.476 -0.135 -0.024
€37 0.113 0.891 0.330 -0.152 0.044
€38 0.122 0.419 0.214 0.711 -0.004
€39 0.220 -0.009 0.814 -0.148 -0.192
FHF{E Charactéristic value 5.465 3.350 2.625 1.765 1.271
77 2 5Tk % Variance contribution rate/% 30.360 18.611 14.581 9.805 7.061
ZH TR Cumulative contribution rate/% 30.360 48.970 63.551 73.356 80.417

3.3 AR B AN

e 2 XA B 3 P BB P DX VAT A AR VR AT B AT YR 19 AN RE AT R I A B R R AR B A T 22—
42 ZJAl (7)o AR bR AR B R A bRt AE 19 NRE S A 10 ANRE A0 A 88 oAb T 4 R A4
K, 17 52.6% ;8 DHES R — AT, 5 42.1% ;1 DESCNBRZEFI, 1 5.3% A EFRMHER (£ T) .

T A 35 I et R A S R AR A Ak AT ) it TR T I IR MK X, AN 32K R B K A7k T
B R 2 AR 2R, B A 358, O TR D B2 SR RE AU et
KM (RX1) AT U, 3 AVL I, 32K IR B K S T TN e , i G218, A A — W R 2l
41 R R
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Table 7 Result of river habitat quality assessment in the Dongxi River, Huangjin River and Ruxi River

B it e G ik RS
Sample number  Sample name Latitude and longitude Bl B2 B3 P AR Class of stream
ISHQ habitat quality
RX1 YAl TN N30°2525.5"E108°07'45.0" 6.6 8.0 7.3 21.9 i
RX2 I N30°26'36.2"E108°06'54.5" 5.4 9.4 8.5 23.3 — B
RX3 W N30°26'06.9"E108°07'17.9" 7.9 9.1 9.4 26.4 — i
RX4 KE N30°28'31.9"E108°05'29.9" 13.9 11.7 7.5 33.2 R4
RX5 ZikE N30°32'11.4"E108°01"09.6" 9.2 8.0 10.0 27.2 — %
RX6 g% N30°35'30.8"E107°58'48.0" 12.4 9.4 10.5 32.2 Ruf
RX7 G AT N30°38'09.8"E107°58'06.0" 12.4 15.1 10.6 38.1 7
HJ1 PNIIEE) N30°19'00.4"E108°0242.7" 7.3 8.0 7.6 22.9 —
HJ2 A N30°22'16.6"E107°59'50.6" 10.8 10.0 7.4 28.2 — i
HJ3 WL N30°23'18.8"E107°59'44.2" 13.6 14.4 8.7 36.6 R4
HJ4 Y155 N30°27'11.5"E107°58'07.4" 13.9 11.8 9.7 35.4 R4f
HI5 I N30°29'12.6"E107°56'11.5" 13.5 12.8 8.0 34.4 R U
DX1 Pz N30°17'13.5"E108°03"13.0” 7.3 8.0 7.5 22.8 — &
DX2 AL N30°16'17.2"E108°0411.4” 6.9 11.5 8.5 27.0 —
DX3 ML N30°15'49.2"E108°04'41.1" 7.3 8.0 8.2 23.5 — &
DX4 porcl N30°14'31.9"E108°0421.8" 13.1 14.2 9.7 37.0 Ruf
DX5 AL N30°13'32.4"E108°05"13.0" 13.5 16.5 9.7 39.7 7
DX6 1 N30°1237.1"E108°0610.0" 11.8 10.7 8.0 30.6 R4f
DX7 Bt N30°13'01.8"E108°09'33.8" 13.1 12.7 8.5 34.3 Ruf
4 itig

H I N AME ST AR BE VR A AR 22 I Tz 1 S DA D7 12 A 455 B L 455 9] T B A5 A4
DI (RCE) , {8 H)E AT E R D0 48 B (1SC )il 52 P PEA ( Rapid appraisal of riparian condition, RARC) W ifiJE
ASLEHHEZR (GRS) |, S i AR B AR CRHS ) |, € PUs A My e B IS0 (RBPs ) , PHHE A /K SCHLBAE B (THG )
AN]R8 (ROQL) |, sl 1% R PS5 B A i e O s, 2 AT i ) BB B o B PP R G2 55, [HIX B85 1%
MR IR A H ARSI BB A R R, L4 RCE J& — Fh 37 4 Ml 55508 T 9 78 28 3] 3 40y 38300 A 4R B0 04 5
18T 1SC FEA A i BRI FE R A T MR DA s RARC WA 38 T A |5 32 b 9 L F AR
ARZS AT R WAL T TS0 A X PR KA IR B R X S B T 145 m WIKIX (175 m FIK X DL R [m]
AKX, I BB BT V& 25 ek 30 m BYTHTE T, Bk Im s e X MR ok A BOIR BT IR AE H

XF T A BRI, 25 B S A 45T it I I 1) Tl AN SRR ], BR3P 2 de b, AR ey iy & 5
A TREIAR M Tl N A0 SR A B 22 1] o EIRT i AR S PP il A v, A 8 SR P 8 s ¥ it 2 5 i SR 1
WA AL R D E PR W B DTN 5 AR AR K8 DX B AE T3] i K SO iy ek s, g 17
Fh2EG B PP 28 DX 2B B i, AR SOR /K SCIE 38 A AR I A SRR BT R R o Tl e 2B SR R b e
1K DX ) £ 118 2 VS 7 00 AR SR, T 9 A A DX S B R R AR 5, 52 KA K 9 52 Wi AN AL iy 77 HE K 0
R I E A R Z 3 TP E R 2 R BH R IR S BRI, R R R R B AR
HEMEATER AR ZR | HARAR 2 B BARTE bRt BEAR L 19 S b B 7K P T 7 (R A

AT HE ST R R AR Z X e IX B B R T M B 3 25Tt 19 M R AR B B i PR 45 3R W] IR &
SR PR REAR LS 19 5 2 DX S U AR AR A B AR AR DRE I, TP 235 R 8 A B W 1) S5 e DR AR 7K T g DX ] i A= S AR B g
DX R AR P 8 7Kk P28 DX ) J A [ 52 i 5 B Yl i A B B 6 14 26 5, BB RIS 41 s 3 380 DT 2B SR B AR AR 1Y
SR
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ABIRFEHE ST A R TRL 7K 2 128 DT A S A 48 AR 28— 8 8 B L9 S M A Ji 1 ¥ it A S E 5 114 8L B A
it (AT R O R 3 5, PEANSE SR bR B AR DGR, A K SIS 3 A SRR (/K S A8 A 0
Hb, A BTSN R R S5 105 LA BN RN B AR P DR A T3 T VR T SRR A RIS . AAARSE IR
R RS IR 2R DX A B WA I A — IR ER R, T LU AR SR 48 b 7T it A 35 A 45077 T 9 A 25 B X
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