H4a2% HoW S SIS

2022 43

JOURNAL OF DESERT RESEARCH

> i
A Vol42 No.2

Mar. 2022

MR, 5k B4, =, %5 3T AHP-PROMETHEE-GIS 2 5 b X A= 250 W16 shi& B o r——LL 7 2 Rl B A vy

NTEAEILT]. R E VS 2022,42(2) :121-133.

EF AHP-PROMETHEE-GIS ¥ FEi X
ERRGEENERES T
—— DL R R A B 51

hER, KEH, B

=, HH X, KEH

(dtmepll R FEARaEpE, dbat 100083)

T P T R SSHR I 1Y A e 75 BT 2075 A A T IR AN I 55 PR AN AR IR , 2B 2SR I 175 2l A3 MR 52 ] e
PEXT AR 258 DO i SRR R A ORI S AT . e —25 6T AHP-PROMETHEE-GIS #4921+ 54l [X A= i Ui 15 3
T ELPE M TAESR  IFAE 7 B R T R WD 20 Bl ORI T S0 o AR T EL R AT HE A, A i S 5 AT 45 2R
A AR U I S AT AE X WF5E 75 15 B9 R ZERIH A T - (1) A ] PROMETHEE (ff 45 ¥ 45 # PG ), R T
AHP PFH 7 1 BAMETE R B 5 (2) SEBE 1 BT 418 SRR B B 11 264 0 U 17 sl B VR HE P 45 SR At i i 5 (3)

454 GIS 1) PROMETHEE , ¥ A= A i I 1 shHE) 7 PEAN 45 21

5 JR By, BRI B AR AR I 15 3 AL 3l O 1k

ALK 1 A= 25 ORGP, 2 T 5 b X AR 2SRk e kR i —E 2 (L.
KRR AR5 AR 5 2T X ZAEN PSR 08T ; PROMETHEE (i 4 I 25 K A 5 )

XEHS: 1000-694X(2022)02-121-13
FESES: X321

0 35

R TR X AR b E TR 47%,
F T e 55 0 AR AR BRI SR A ik S b X A 25 28 0% A e
AEXS i JG BRI O IR T & 32 B 2 . A= A i
SRR AR SR S Y Ak kK RAAE AT, B
IR — AT S i B AR TR IR S My AR
RJEZ I &5 o F B TR A K i
(Ecotourism) fie #] F T4 i UL B SR SRl  LAEE
R S I TEAXT R Z TP X AR AT 2T R
X EA T 2 e FAE W3 B 5 i A A i 12 58,
A SRIFI A = o B2 T R b X3 Y U H T
A ARG 3, AT DA 3 e #42 DX SB00 A iR U %
PR, 8 B B2 3R SE U A TR IE , PR3P
W 2R S ST A S SRR gk
KBS,

T2 T R X 0] BT & 0 SR A R, 22T

i EHA: 2021 - 08 - 15; BCEBHA: 2021 - 09 - 29

DOI: 10.7522/5.issn.1000-694X.2021.00132
MRS A

JR A BRI Bh Z A, A A BRI S A A I 5
i DX A PR3 BT DR R AT B o Mo T R S BT R
— MR R e I PR R A 6 R P i
O B2 VRS JR) BEAT PG A2 2R B R AR PP
M H B S R RR 2 SUR ) Z2F0 5 3%, A Rl T
AIRFEE R AU T A — e — AL
TE M 5, Oy O Sl o AR M, BRIV RE R R
DT JR AR5 S 1 0 ) L D R A AR
BT 5l DX AR 2O U SO R EAE A,
LU0 A - s A0S (R B4 A 2SR W (VA X
A A G55 DX IR B PR3P RR L 2 a2 22 35 S0 Ak
PR R F5 8 R AR B T B

A 5 O B A S e R B A
8 — 0, B 0 A 2SR W T R B O EL P PR, B A
EEEAIE B T —EHE T A RIS RO 10 B
DT R o BRSO 255 R A FURAGE
454 GIS 2 [ o3 Mr e 5 & BNE R 73 A R AR AR 25

REITE . 78 i A A XA L 01 H (2018HXFWYL24 ) ; 8158 8 S 0 & 112155 H (2019YFD11004032)

EE T
BEEE : K £ 4 (E-mail : yjzhang622@foxmail.com )

SRIE(1994—) L YPGB o A BT o) R SCAb oW AR S E L & A AE 50, E-mail: sigisuer@163.com



122 ik

7//'\ 7;% 42 %

il U3 P X 5 SR T2 U4 BT (AHP) 5 R JE
FHEE G 1 A R PR A , 456 GIS HR1G 2 A48
IR R FME S LR G VTN A SR A AR AR
W 1A T PEAS A DX [ SN v B i T ) %
JELE A AHP 54 8 3SH AR5 WEAN 5 ik, il an
A= AR 3E AR SRR B U AR
ARAE 25 9 X L DX R R i 0 T L DX T
W7o AR AHP X R IE T ARG 1) 2N P sk
J7 1 (Multi-Criteria Decision Making, MCDM ) J&—
PRz T v, BEEShR o T A0 R 3R 30 nT gt A
PR ) RAFRIAGHE, 5 MER A AE I A g
SEA R ESEPRE OL o I HL 3 26 2k R U 3 E A
NG T DX AR A 28 R e v 1 AT VEA: DA
— L AT IE LR XA AR AT A 5T B XTI 5 DX
AN ) b DX 4 AN 7] A= 28500 Ui 175 20 1 O R 4 ol e
A

R T AE TR X R A AR NG Bh Z A B
AN [R) b DX 30 B R A 3 Bl S A TR B P LR
(A BRSO 5 i, APPAG 2 T R X A S R S
AL ST TRV 77, AR 1A A 25 e 55 B IX ) AR B R
Wel T R 2 e . AW i il — & 3L T AHP-
PROMETHEE-GIS f4 2 5% 3 X A 25 i 17 35 3l i
EAPE T ATTHESE | HE T 25 AR 2 T 5l XA i ik
JAn] b Az A Uit 1 Sh 28 AL, R4 Bral A AT A R
AR 17 Bl A P A DI, Sy 5B DX 0 A AR T
RISt —E S EZ M.

1 X F AHP-PROMETHEE-GIS iy
AR ERSER S FTIESS

1.1 ZEMNREKFHEEE K PROMETHEE (& iF
I 25474 %)

KT IREEIE BB I AR A R T 2
W e 5 75325 (MCDM) R i P 3™, 4 i b B
5 B R G5 GIS T H 11 £ 1 W) P& 5 53 BT (GIS-MC-
DA) AR S IR PSR S b b B 25 AN )12
[ T H™ . MCDM J5 i Ji — Fel A 4 ) 16 5 8,
N DR 2% F SRS R IR B 5 %, T LA FE 4 6
BT JBRTR 2540 S 3 I I, LS frif £
SRER TR . VAR SE MCDM J5 B 7E A3 45 ik el 78
DA B 58 R 3 1 i L R RS R T
ZFf MCDM Jy i RS R GRS VA AS B T Ff

EPPAR A AR DR AP TR SR B AR Ml Y M 3 P A A
A5G G PEAG 1 il i AN BN E . B TR IR
53 H15 (AHP) 4, MCDM 5 7538 A 15 9 5% FITAk 512
% (Decision Making Trial and Evaluation Laborato-
ry, DEMATEL) | ¥ %% 73 #7 i (the Analytic Network
Process, ANP) i 7 ¥ A8 fi# HF 7 = (Technique for
Order Preference by Similarity to Ideal Solutions,
TOPSIS) JIr A A ARAL AT R i D 7 48 (Visekriter-
jjumska
VIKOR) . # # JH 2% ¥% (Elimination and Choice
Translating Reality, ELECTRE) | £ J& 1 %% FH ¥ i
(Multi Attribute Utility Theory, MAUT) . i &f- JIfl /¥
25 ¥ VTt 722 (Preference Ranking Organization Meth-
ods for Enrichment Evaluations, PROMETHEE ) ¢ £
PR ik o XTASTR MCDM J7 ik A 2 24 13T
SUG I i 2y B S A e |l e i o < i B 7N A
75 T MCDM J7 i FHEZE B (6 1) 17151723,

T AHP J7 I 78 B T3 A 0 48 b k2 1k e
Ber Bk B2 1 22 AR 4G S HAR T B T
N Gigovi¢ 25 £ H T GIS-DEMATEL %5 [A] i &, Ff]
TPPAG FE IR GV 1l X A= 25 iR i 2 Jr (1) 1 b ik B
Cetinkaya 257 #£ 1} GIS-MCDM £ P14k A= 2% ik F
WTEHBRA & . SR, IX LT Z2F MCDM J5 A 1Y
A AR B A ST AR v T OEAL B B & RS T
2B AR A — A AR AR DA WF ST X
AN Te) A= 285 IR i 1% 20 7 58 A S 1 1 A 73 R AR L
# . PROMETHEE #{ I\ 4 1 & 28 £ 215 s 7 %
4 JSRT LR 2 P S, B S 4 i)z
M7 o

FI i, PROMETHEE J7 i E s HH T AL 5 ik
el 7E A 1 22 AU ke 3. PROMETHEE 471
2 AF TR AT X VR i D AN [ 155 00 1 22 R AR
PROMETHEE 157484 3 # #K & Smart Picker Pro .,
D-sight 8¢ R SF -1 5 58 i, BTS2 it T2
Tl 22 B ARl AL TR 38 ] T 5 — R R 1 7
SHERF o SR R IS 3 A 3l P e
PN B VI ST 98 B/ L N =S W NI
MM RIEF -6, 8 R SIRIE shik ko] A
AH SEFE 40 “PROMETHEE Package for R, 8157
P 2 T A 2 I R AN R R A
SOH7 STy =

Optimizacija  Ikompromisno Resenje,



B2 MRS, JEF AHP-PROMETHEE-GIS #2450 X A A5 F G s B A —— LA 7 R R BT AV A A 123

&1 REMCDM 75k R = B Hi il R 5K 5z A Z2 451
Table 1 Advantages and disadvantages of different MCDM methods

and application cases of tourism decision-making
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Fig.1

A framework for suitability analysis of ecotourism activities in semi-arid

areas based on AHP-PROMETHEE-GIS
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Fig.2 Satellite imagery and photos of the case area
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Fig.3 Main types of eco-tourism activities in semi-arid areas
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Table 2 Suitability indicators for eco-tourism activities based on ecosystem protection and sustainable use
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Table 7 Assignment of indicator weights under different eco-tourism activities
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Fig.5 The results of the suitability ranking of eco-tourism activities of the demonstration units
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Table 8 Summary of the suitability rankings of ecotourism activities (levels 1—4)
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Fig.6 The suitability ranking of ecotourism activities in different landscape units (level 1-4)
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Suitability analysis of ecotourism activities in semi-arid areas based on
AHP-PROMETHEE-GIS: A case study of Baijitan Desert Park
in Lingwu City, Ningxia, China

Chen Siqi, Zhang Yujun, Gao Yun, Xiao Shuwen, Zhang Jiaojiao
(School of Landscape Architecture, Beijing Forestry University, Beijing 100083, China)

Abstract: It is necessary to fully consider the fragility and particularity of ecological resources for the develop-
ment of ecotourism in semi-arid areas. The suitability analysis of ecotourism activities can promote the scientific
protection and utilization of tourism resources in ecologically fragile areas. A set of AHP-PROMETHEE-GIS suit-
ability analysis framework for eco-tourism activities in semi-arid areas was proposed, and experiments were con-
ducted in the Daquan area of Baijitan Desert Park in Lingwu City, Ningxia. According to the suitability analysis
framework, potential areas suitable for various eco-tourism activities were obtained. The results show that in the
Baijitan Desert Park in Ningwu City, desert experience and environmental education activities are the types of
eco-tourism activities that should be prioritized. At the same time, sightseeing activities and sports adventure ac-
tivities should be carried out locally according to different ecological environments. The main innovations of the
research method are: (1) The use of the PROMETHEE (preference ranking organization methods for enrich-
ment evaluations) breaks through the compensatory limitations of the AHP evaluation method; (2) The 11 types
of ecotourism activity suitability ranking results for 418 samples are realized in the R language; (3) Combining
the PROMETHEE method and GIS, we superimpoe the evaluation results of eco-tourism activities with the spa-
tial layout of the study area, and put forward specific eco-tourism activities planning optimization suggestions
and specific ecological protection measures. Furthermore, it provides a certain reference value for the develop-
ment of ecotourism in semi-arid areas.

Key words: suitability analysis; ecotourism; semi-arid area; multi-criteria decision analysis; PROMETHEE



