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Abstract; Currently, the GIS-based multiple-criteria decision making (GIS-MCDM) for single-objective is
generally used for spatial suitability evaluation, but the way of selecting objectives is overly subjective,
because there is no function to compare objectives before selecting them. Based on the research results
about GIS-MCDM method in the past 30 years, this paper proposes a GIS-MCDM approach for dual-
objectives that can be effectively combined with ArcGIS software. In comparison with MCDM for single-
objective, our method adds a function of objective decision-making, which makes spatial suitability
evaluation be able to deal with conflicting objectives. Our study establishes a systematic procedure for
decision space approach, which is the core of dual-objective decision making. Moreover, a new way of
partitioning conflict region on decision space is introduced. This approach keeps the ratio of the area to

conflict region assigned to the objectives equal to the ratio of the weights assigned to the objectives when
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partitioning the conflict region. Finally, a case study of Baishan Town in Beijing is used to examine and
illustrate the dual-objective decision-making method.
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23 [6) 38 BLPE 2 BT 2 I & RLR B BERITER T o X RR AT AR B S 3 R A DG A 2% R e R TR X
SRR E BT LR A I . WO A AT R T O S S MR RS BRI K 2 — . i EAE B R
GL(GISH B I, BAR AL G 2 R MK B 5 1245 LUAE GIS (9 328 T 0 25 ) {5 2 4% MR8 12 )3 5, ok i
T s ] R SR ) 22 1 U phe SR 32 (EL AT A9 50 11 e 22 o D) ke SR 12 36 P 199 9 L6 O A B xfl LA A BB 221 R 5 L A
O TR, AR EE T 5 X e 22 9 D0 Bk SR 3 A . [ s 22 o D) phe 3R 9 15 T T B 22 9 4 ) ke SR [ L JE L RE XS 2
il A B R A PR SR H AR BEAT 20 AT L T e AT S BILAY 25 (R RS T 58 . AR, H AT H AR 22 0 ) e SR L A7 AE H
P R SR A R SRR T A 2 P ey 2 M) R SR A AT R A 22 S IR, Sk AN Bl A phe R TR AR RE AT B R LA AR
fifp DR AL 0 12 R SR B TR BRI TS B . PR SO DR T H s R SR ik B R R A A R AT O R AL A
TR B8 o 2 ) XS s 25 o D) ke S5 D L O 2 0 A LG 480 R 0 7 ) 6t b, s 57 — R B A0S GIS B4 & 1Y
XUH AR PR 5 T 95 Y DR SR I 48t — i ] 5 T AT A e SR T vk 5 DX Rl 23 07 95 LA TR0 AR 22 1 DU ke
LG ER N7 S RN I E X (o S TR

1 8 GCISHSENRKFEZARERE

ZUENH 3R (MCDM, multi-criteria decision making) /& —F i P 3k B fx (841 52 52 B 2 AE 0 ) 2 v |
HATERG T R A IR R T BIWIR R AL T v . X R O7 sk AR 3 2 — 16 T ] DL a) B S o A7 72 A n] 28 B2
£ (non-commensurable) #EN 1Y 5341 . W Ab 12 07 V54 45 2 HE W 58— 1 20 I DA WL A& AR 1) £ 3 iR A7 3 5 O3 B
AR R AL PSR B Ll ZD T e SR 1 3 L) DRI 0 e SR s i AL 1% T e
1.1 ZHEMRREZERENESS—CGIS

B 22 o ) P 3R AR 22 2 AR ST Tz T B2l 80 ARARIZ Uy v 1 W T b i T I & B ) ek Y
WEFETh . AHJE W R iR 25 (R U SR [a) Y 38 2 BRI 9 dfE DA L3 5 2 ME N SR 5 vk AT 45 6. TR IR AE T 25 )
TR SR T AR A 1) 25 T BICHIE S R s 5 B L 40 A R 9 45 T 1 JLART 5 dls , CRR 1 O B s ) b TR M L X R R
T2 B T R O Y S ) e SR Cn A b 2K Y e SR R A )k bk DR RS BRAETE B I T B IR &R
(alternatives) . FH T 25 ¥ | P 3R 55784 Jg 12 B 42 Ak 341 T B 6 10T 1Y) (] 0, il 7 80 25 B) 1= 9 Tt PR o 5% AT e M e
A 2R A BR TR D) T ) 22 ) P8R T X — B e ol R 190 S R 5 AR RE B AT B A R O R A 1 Ak SRR ) LA M A T B
PET AL ZHRE R GIS T HA 308, X158 GIS ik T MCDM 5 25 [8] g 56 A Bl 4 09 56 4 3% 322 050, ) il 2
FIH MCDM BEAT 25 [8] PR 5 1 46 23015 T B
1.2 ERNMEZHENRRKRS GIS SEHHREHERE

BT GIS (2 HEM Pe Sk 7 i AR CIF IR 200 1 30 Z24F , 1 8] AN T A 27 35 4% 8 19 s o Ak 5 12 L ASCER 1 o
BLA U R A 5k A B R AR R b, T2 O R R AR B TR 583, Watson FU G GIS-
MCDM £ A R I T4k 38 5 S 4% 22 B9 R FHAE 5 XUy & o T 3Edk [, 7 35 555 08 7 B N 4 MCDM 5 GIS
S5G WA ST L R T 0 U i 1 B ) DL B A JE R SR 5 ). Greene SFHCUTEAALEE T MCDM 5
GIS Z54 1923 [ YL 58 1k ) i BRI B OF 1R b 20 b7 1 45 R D SR BN AL S vk S o M. RO B 5 1
Eastman A2 fifi 1288 5 7 80 09 X H br g 5 7 1w op 58 X R 43 J7 ¥k, JF DL O7 i AT T S RN
Malczewskit™ Xf 1990 4F %] 2004 4E (] (1 300 Z 5 GIS Fl Z o 0] P 5 45 & 7 ik 9 W 5% SCHR AT T 49 28 B4
FEXFZIT IR & R B AT T8, Malezewski 2856 Y5 A ¥k COWA) il A 8 T 3 F GIS 1)
MCDM P ik & A N B R A 7 X sh 54k . Laaribi 557 #2745 GIS #1 MCDM 45 4 19 25 [A] g
IR G (SDSS) IR AW IR T GIS F1ZHE W 43 7 25 4 #4745 M PSR 6 ZE M . Eastman 551 42 11
o WA 5 4 ) B T MR BE AT 2 W 5 22 B bR TR SR T 12 T B A Tt XU E B 22 oE DU PR SR Y TR SR T
Banait' fE AR 5 A BIS FZ R Mkl A GIS 55 MCDM 454 1% J7 ik vh , 3k g 58 o I 7 #0207 16 15



% 7 B kL, F . AT GISHMBAFESAENEEF * 163

BT HRALFETE. Carver 1§ GIS (23 M5 BAL BERE JIVE W H R CHE 5 Z WM ST 45 & il — B &
RGBT J7 1 O LS P T e W Ak BT o ik IR R A R AT T %07 R 0 SE R Voogd ! R T f
MCDM R ] F 3k 7 5 DX S0 Sl 50388, O 4 e A OGBS 5 07 1

BB B AT T GIS 55 20 i W P 5K 07 1k B AR SC T 7 iR 22 4 vh T B AR 22 o DU e 558 48R T A7 5 L
FI i 22 4 0 phe S5 F 5 SCHRAS (E 80k e /b, HL I ) AR o e B, 2200 Eastman FIEHLGECT 1995 425 2008 4F
AIRT ST o 3 B et AR X AR 22 1 DU ke 58 5038 ) 5C 3 B8 A . LK, X L s 2 4 DU e 36 2 R 99 4%
P T (decision space) (AR 7 kAN 52 3 , Do - 1T i 25 XA A5 280300 23 DT IE MR THL B O o 3 ) AL 9 A
T AN EAE U 22 8 0] e 356 v 14 1 e ke SR ) 85016 125 45 80 A5 2808 o, o BRI 17 266 7 10 O 3k ) AT O 52 BBk I
D

2 WENRZENRRBEABBRSENRRNTEZFAR

2.1 RRHEIAE G

B H b 22 v U ke SR AE BH A RS — B — o S HAR R L BT X% B bR ST ) 2 BEAT e M. 3 R R i ke
ST A2 U SR H AR R B R A Y S H AR Y AT LGP L BOTE % 52 R R %€ H AR Cconflicting objectives) £E [A] —
B A b 2 ] b AH B 36 4 04 25 ) e 3 Cn b b R P A Ry D5

SCHRT A 28 110 0L B bR 22 o T B 5 vk R — RIS TR s i He SR B AR ) ZEM IR R r k. B TR
H AR )2 Uk 2 o 0 He 3R 1 S Atk 38 7 T 3E T AR B b e H AR Y B R PSR AL S PSR T . PR
BLH A Yok B bs 2Z )i L B B AL 7RI B L (o Pk 5 2 B 6 BOHS Lb e B bR 23 ) 365 Bk 0 BR b L 45 10 25 1) B BR 43
BC e LT %8 . A LB F X0 E A 2 o D00 e 30 AN (H A5 B0 [ A 22 1 DU) 2 56 8 3 1y T 22 24 0 g 25 ] e 5 [
He S fe b B An e SRR 7 B9 W AE B bR H AL s KK 55 1 H Aw e BB Y 3200 M, £ 2 ] e 36 o EL o oy
PR UL
22 REREREMIEMH

TEDL AR 2 450 F L B H s MCDM J& XU H #7 MCDM 4 g 56 L7, i A H 4% MCDM & 8 H 4% MCDM
PR AELE . B H AR)Z R A MCDM 3= 20 M W] JZ R 09 P 3R 1% 0k 5 19 32 8820 B8 43 i o D 5K B A HE ) )23
FR) ) A | O ) s A L U ) A L R o DU 2 B 3R IR 1 B, i H AR MCDM I 7E 5 H 7 MCDM
BB b — 2D FE A B AR )2 IR SR 122 IR TR SRR R B E bR D 3T 1 58 B H bR A3 BC L L SR
X A PR R T TR R L R 3T 1 A b 2 X H BR A 43 TE RN R 3T 1 g X R4

§ | WERAEEE |
; | s
[ stsmmogmn | 7|7 [ sy B
S |
- L | o] N [ %
2 %| K %
wusEmE | | % [ wummns b
o 2
[z | | [ sooouimann | [JlE
E
~ o %
A [ mesnswern | S
@ ! ik
= [ rbsxwbimasn | #
e 1]
% [ wsxpmws |
_______________________________ T
| HHRE N E |

B 1 %4 GISHNE# MCDM it 8
Fig. 1 GIS-based dual objectives MCDM process
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Fig. 3 Three possible partitions of conflict region on decision space
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Fig. 4 Spatial suitability maps of tourism development and ecological conservation by OWA aggregation
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Fig. 5 Initial allocation of decision space and partition of conflict region
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Fig. 6 Scatters of the suitability score for tourism development and ecological conservation
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Fig. 7 Spatial allocation of objectives of Tourism development and ecological conservation
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