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WZE RS (analytic hierarchy process) . 4% 2 K 4341 (analytic network process) . PR3 S 25 12
(dematel) . PR R (G1) . FRRIEL2AT (fuzzy comprehensive evaluation) 5525 LAY 32 WAL
oo FNURA L AT R SR TR 5 W FIW AR A RIS B, PSR ANSZ R e s B2, TR
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SRR IR AT R T, BAATRRR )RR ZOWREGE EFR g k. Beesill | [FRIBER
W, B RAEARZ B YOS R AME LN, IR MERRIAGE, ARk . Bl ik (data
envelopment analysis) . CRITIC LM J5i%257% (mean squared error) 55424 WLAY B WMEA 77 2 WUHAY
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Table 1 Evaluation indicators of ecological restoration potential in different scenarios
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Table 2 Evaluation index database of ecological restoration potential in Xiaonanhai Lake Basin

il s it a2y Al A2 A3 A4 A5
c1 MN 0.835807 1.619377  —0.58623  —0.99252 —0.87644
C2 HP 0.688 155 —0.29492 —0.78646 1671233  —1.278
C3 COD 1477121  —0.69898  —0.23932  0.539556 —1.078 38
c4 L 0.191507  0.85506  —1.34559  1.443018 -1.144
cs5 W AE AR ER 133796 0831157 -1.09469 —0.18245 —0.89197
c6 AA —0.146 64 2143605 —0.69872 —0.78067 —0.517 57
c7 g 0350076 —1.8379  0.787671 1225266 —0.52511

C8 A AYLIEM R 073485 0489898  —0.12247 1714643  —1.34722

9 TR A ERE T 0.0898  —170733  —0.5092 0539158  1.587 521
C10 TR T AL 1342309 0556916 —1.01387  —129947  0.414 117
Cl1 TIEEIRRE -0.08639 0345547  1.64135  —051832 —1.38219
C12 i ZREMHR AL 1586976  —0.29074  0.61783  —0.65417 —1.259 89
C13 GDP -0.79901  0.752266 —0.61392 159535  —0.93469
Cl4 HRERGREER -1.03099  -0.17183 0025352  1.856345 —0.678 88
Cl15 FEAA FH T AR 1262086 1.016225 —0.73602  —1.33832  —0.203 97

C16 IR Tl B 076509 0191273 1.785215  —1.08388  —0.127 52
C17 A TALEEK  -05862 02262 0758234  1.446379  —1.39222
C18 KB —-122474 0816497 0816497 0816497 —1.22474
C19 KA ZAEERRE. -1.22936 0370494  —0.555741 1711774  —0.303 13
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CT(HMER) M 12.53%, Hw/NFEFR C8(HAL7 AL
FRREMEFED) N 7.78%, HH2E 4.75%, EARACESS
HAECRYIS] . T AHP A5 800948 Fe A T 45
FRFEIREN T 26.4%, F/INATERREER: CSOIANIR
R0 AR RATH 2.21%, (ALESZERITAS R
t, CSOAEREhHE %) EEME R . XEH T
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EBIR LR T, Al HIXTER T
Critic 155 AHP ILEA RGN AR R T 42
PRI X3, (RS b, DA BHR AT
FEPRAPRIE, A2 HBIX Y 3B 25 ) A AT R
FEFEEE A, A2 HbIX B R AR T ) B K X 3
M AS HuX BB TAA 3 R IX e, PR
w55, NJaEE . HA Critic - SMAGEFETS
FIHY AS Hb XA IR E T 45 05 S PR e AT
R, ERGEIRA S i U . X L AA R
PSR A ELE R, AHP BERUACESS R 51 5 —
FREZE A MRIZAL, W2EIAE] 37.86%. S51%
S—HURERE, T nEEBIE 2 oL
MR, HAUE R/ MOTEIR Cl4 (EA RT3
FEED LR 0.41%, X5 R EE T L LPRIG
WJEAST . TR S Critic PRAL LS 4 AR
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2 FT7R, AHA AR TRAS B 0 e 2k v 1 HE
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Table 3 Weight results of each method in
the case of abundant data %
o Al ‘?ﬁ}ffﬁ 7% flritic% ﬁ*ﬂ?ﬁ AHP%
TN 25 IRAL 45 TRAN 45 IRA 24
Cl 11.84 11.87 14.94 28.62
C2 12.07 8.04 9.93 15.77
C3 10.41 8.00 10.18 8.59
C4 11.96 8.51 10.70 3.27
C5 12.48 8.29 11.26 2.21
Co6 11.03 13.88 20.36 20.76
C7 12.53 13.78 6.53 10.87
C8 7.78 10.24 9.04 4.07
Cc9 9.89 17.38 7.05 5.84

* 4 BREFEEREFEESRERIHMELES
Table 4 Ranking results of ecological restoration potential of
each method under data abundance

R ITIERAY - CritickIRAL  RAUEIRAY  AHPIEIRAL

b RIS HER WS TiHEAn WA Tk IRV T4
Al 1 2 2 2
A2 3 3 1 1
A3 4 4 4 4
A4 2 1 3 3
AS 5 5 5 5
x5 BIERSHREAENESR
Table 5 Weight results of each method in
the case of large data volume %
. Wj%ﬂﬁ% me% ?ﬁﬂﬂi éHN%
ARG TRANEER WRALER A
C10 12.43 13.47 13.57 34.73
Cl1 9.61 15.00 11.19 25.13
Cl12 21.43 12.10 12.87 15.22
C13 13.66 16.34 21.23 7.15
C8 21.88 12.08 12.61 10.41
Cl4 0.41 19.10 16.31 2.87
C15 20.58 11.91 12.21 4.48

*® 6 BIBRRBEREHFEESREE ISR

Table 6 Ranking results of ecological restoration potential of

each method under large data volume
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Fig.2 Comparison of weight results of each indicator between

Critic method and entropy weight method under scenario 2

xR BEROEREHENESR
Table 7 Weight results of each method in
the case of less data %

EEELN

T4k Critict: JEA AHPY:
AR &% WA SR A A,

Cl4
C3
Cl6
Cl17
Cl18

21.87 16.88 21.77 17.43
15.89 27.75 19.06 24.82
15.94 27.65 20.93 9.84
21.94 12.71 15.14 41.53
24.37 15.00 23.09 6.38

* 8 WO RRESRERITHMEER

Table 8 Ranking results of ecological restoration potential

under less data

T IIIERAY - CritickIRAL  RAUEIRAY  AHPIEIRAL

X3

W IHEY KW HE YW 1HES IR HEY

Al
A2
A3
A4
A5

4 4 4 3
3 3 3 4
2 1 2 2
1 2 1 1

5 5 5

x9 BRI BEREHFENESER

Table 9 Weight results of each method in the case of

minimal data volume %
sk %ﬁy\m?ﬁ _Critic‘iﬁ _'Jq%ﬁwi f\HP?ﬁ
AR 45 WAAER RAREER RRER
C10 31.73 29.34 34.42 16.37
C12 31.23 29.10 32.90 29.72
C19 37.04 41.55 32.67 53.89

PR AR R AR . Ol TS5 EAGFRAR U Ay, 73k Critic ¥ WAUE MK Z
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HSRNAE EBCAA TR, PRI REROBEE I 18] 1Y % 10 BERERETEEDRELNIHEER
KL AR . AT AHP J2:4E A 3 0IHAY Table 10 Ranking results of ecological restoration potential of
R RIEs B, HAT DATERE each method under minimal data
ARIEOUE , MR LA IR AR, W iFAliTER e TOPTIRIRAL Criticl AL RBUAIUEL  AHPYAIGUL
HATIRAY, (A5 VKA I HEAA BRI AT 5 52 WSS WIS WIS W S
N Al 1 1 1 3
25 ZEROH A2 2 2 2 2
ARSI R, PRI a3 4 5 4 4
ST 1A357 B R D ik B IS TRPR aq 3 3 3 1
TR R FACE R, A A 5 ) 5 ;

R TRV N AR PR AR RO 2L
P2, HIEAEARICRIEEIOASE, ik, SEIHARSROECE 2. AU 4 i b HE
AR TR EA TIUE T S E HIME T, A RTARIIISEAR, 1 TSI T T
EFHRREETE.
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WAEREPEAAIRE T . X 1] RE FECPASRERBE AHE 52 3 5 A B A SUSRR AR, k= 2
GEMERZWLNE, TSI PSR A R T SEE AR . P, ERI AHP B AR 2K 18 g A T IRASURS
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PRSI, Saa T I, /N TR 55 A RN BRI, A B B A A T Y
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{193 8 (=7 o 1 o S04 RV (S 3 e K81 o= 1L A DR A [ = o LT VA 25
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Scenario analysis of different weighting methods for ecological restoration
potential evaluation of watershed

LI Guanting, WANG Qiwen, GAO Jijun", LIU Laisheng, LAO Tianying, NING Zhen

Department of Water Ecology and Environment China Institute of Water Resources and Hydropower Research, Beijing 100000,
China
*Corresponding author, E-mail: gaojj@iwhr.com

Abstract  Basin ecological restoration potential assessment research is often faced with the problem of
selecting the assignment method, and different data integrity scenarios to choose the appropriate weighting
method can make the evaluation results more accurate. Taking Xiaonanhai Lake as the research object,
according to the requirements of ecological restoration potential assessment methods, the four empowerment
methods of hierarchical analysis, entropy weighting, Critic method and factor analysis were selected to carry out
the analysis of applicable scenarios. The results showed that the hierarchical analysis method was suitable for
the scenarios where the objective data of the assessment indicators were insufficient and the subjective judgment
of experts was needed. The entropy weight method was suitable for the situation where the independence of the
assessment indicators was strong and there were more data. The Critic method was suitable for the scenarios
where the connection between the assessment indicators was clear and there are fewer data, and the factor
analysis method was suitable for the scenarios where there was serious homogenization of the data and the
assessment indicators were too much selected. The results of this study are of some guidance significance for the
selection of empowerment methods for the assessment of ecological restoration potential of watersheds.
Keywords ecological restoration potential; the weight of the evaluation index; analytic hierarchy process;
entropy weight method; critic method; factor analysis method
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