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Fig.1 The flow chart of the study
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Fig.2 Index weight assignment
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Table 2 Potential environmental factors for panda
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AT LAE D X T R AR A B I X Y
A L, DX N A B 2T H I 1] R B TR I A
A R AR R LM R R AR A R
ANFE = (g L BN MO 0 ) 45 8 R 82 v XA
T =R R R ER o SO . RSN R R
R XA S M B4, m S e KB E SN

102°40'



890

I |

L 534 %

WK, U5 /N L G B AR R BN R AR A X A
TR T BN EL A .

55 [ ZMRb SR WA B4 b e fR 37 XA R T
HE AR SCHE ST 45 R A 3 Ak 28k (18 4 = 45 5 45
), AR

(1) Kby DX T 4k 3y BT B8 2R AR, G AR 408 31X
VO Gt U DR A7 A 2R DU 2 oK T AR TR i B9 2% 91 i 7R
oA A B AR UK N A o A SCRY fi S LI BRE DY 4
LIRSV o v I T T v Y 1 B 1 T v ol
(R Y RN G (VR N SN = DS )
Bl 5o, D o MLl JBy T 30 G A 0 X3, A F 5
A HR A% DR GE o X

(2) e 4 1l g R BIF 52 49 32 K ) 3 A1 AR 4
S0 10 4 3 1) M R 387 BT I 4 XU DXL T b 4
DX A1 G R 7 (1 4) B R i £ 4 X A il i 57 i oK
T 10 ke, P 2R AR Al A5 CIAZ 0 DO 78 0 8 S 43
Lk, S 5 KRB MG 2 M, BIOAS AT 500K R A 22
X R R

(3) A7 Bk UJm T [ bRl Jay ) 2 19 I 2% oh
DXFE L, 5 3T G350 22 %, {5 3 T K AR 2 WG B 3t v
Bl , ORE T B ——Jk s B3 1 A0 X, T G A
HR 3 3 AR DO LR 3, DL £ K AR A0 A7 L M 1Y

SERNE

5 4% i

“a

AWFFE T AHP F1 GIS 25 [8] 43 A, #5447 X K1
Gy R 3ANTNBEER RIS 4 AR PR IR R LB T 3
AN DRI 321 A0 53, Sl L8R 3 M A R Ay i Ak
T AR

Rt X5 B 28 8T RN E AR 3 X 2 A AN (i —
KABEA AT B b, 2% vh X T R4 XA e K
U [, A1 B B X 0 S R EL AT B X R A 3 Y, B
W3R T RN R AR XA AT B, RS T % X
(2 75 8, SR UE T 38 3 A B RN S 3t LA
— S 1 BRI W 58 RS B N R A (B . AR SCEE ST
Ry e AN OB S - 1S NG Bt
R AT — S L T A RS Sk
XU 5t 7 R I b R G0 26 H AR s S W] R R R
YA A 1 DX 3R 1) 3 TR 3, AR SC O Ik I AT RO T
HE— 25T

2 2% U HR (References) :

[1] Sun K Q. Study on Protection and Sustainable Development
of the World Heritage in China[J]. Journal of China Universi-

[2]

[9]

[10]

[11]

ty of Geosciences, 2008, 8(3): 36-40.

Han Xin, Liu Chuansheng, Hu Jiangling, ez a/. Dynamic Evo-
lution of Landscape Pattern and Ecological Health Assessment
of Tianshan Natural Heritage Site in Xinjiang [J]. Arid Land
Geography, 2019,42(1) : 195-205.[ &l & , XL 1k, HIL#%,
S BRI L A AR 7 S LA R ) 2 T A B AR A R BT
ML TR, 2019, 42(1):195-205.]

Zhu Qi, Zhou Wangming, Jia Xiang, ez al. Ecological Vulner-
ability Assessment on Changbai Mountain National Nature Re-
serve and Its Surrounding Areas, Northeast China [J]. Chi-
nese Journal of Applied Ecology, 2019,30(5) : 1633-1641.[ 2k
TR E WY, B, A 1 L TE 58 A SR AR DX R ] b X AR
ASHE SR PEAG [T 8 H R 8 241, 2019, 30(5) : 1633-1641. ]
Xu Wanggu, Wang Zhi, Qian Zhedong, ez al. Current Status
of the Range and Effective Protection Area of Nature Reserve
in China [J].
2015, 31(6): 791-795. [k M4+, £8 & K, 4. RIE A K
PRA X 5 A R i BVBUIR B 5 [T ], R 35 5 R AT
B, 2015, 31(6): 791-795. ]

Journal of Ecology and Rural Environment,

Cao Peiju, Wu Li. Space Observation and Characteristic Anal-
ysis of Chinese World Heritage[J]. Resource Development &.
Market, 2016, 32(5): 546-549.[ # i 44 , 557 . o = {1 ALt
FRE S G SRR T[T ). BEIRIT & 5T, 2016, 32
(5):546-549. ]

Femenia R C, Benitez A E, Mora N G, ez al. Method of Re-
covering Municipal Boundary Lines in Province of Valencia
(Spain) by Means of Historical Cadastral Maps [J]. Empire
Survey Review, 2014, 46(337): 255-266.

Arora P K, Bhatia R, Parkash S, et a/. Web based GPS and
GIS Model for Rural Areas[ C]// International Conference on
Reliability, INFOCOM Technologies and
IEEE, Conference Date(s) : 2-4 Sept. 2015, Conference Lo-

Optimization.

cation: Noida.

Yang Qin, Zhou Zhongfa. 3S Technology and Scientific Dis-
cussion of Boundary Identification of Nominated Site for the
World Heritage [J]. Journal of Guizhou Normal University,
2007, 25(2): 30-32.[# %, L& . 3SHAR LI A A MK it
7R A4 M TN E B RR S PSR 5 M G A A R,
2007, 25(2): 30-32.]

Hu Binbin, Wang Hong. The Method of Street-block Settle-
ment Boundary Extraction based on Geographic Name Annota-
tion[ J]. Science of Surveying and Mapping, 2018,43(8) : 60~
65. [N , 21 . 44 T A0 A4 i XU Rl PR RO v
[J]. M2z RE4,2018,43(8) :60-65. ]

Liu X Y, Yang Z P. Border Demarcation of Nominated Site
for World Natural Heritage based on RS and GIS Technolo-
gy: A Case Study for Kanas[ C ] //International Conference on
Multimedia Technology. IEEE, Conference Location: Ning-
bo, China, 29-31 Oct. 2010.

Saaty T L. Decision Making with the Analytic Hierarchy Pro-
cess [J]. International Journal of Services Sciences, 2008, 1

(1): 83-98.



%AW K ZE 4 5 A AHP A1 GIS B2 R 1) B 8K 38t 7= b i 5 73 5 7 e ik 5¢ 891

[12] Xiong Y, Zeng G M, Chen G Q, et al. Combining AHP with nese Academy of Sciences, 2015, 32(6): 797-802.[ 4% i fi ,
GIS in Synthetic Evaluation of Eeco-environment Quality—A STIRER , R, A5 Rk R AR 4 5 DG T U D 1 K RE A A B
Case Study of Hunan Province, China[J]. Ecological Model- 15532 [T]. r E R B K284, 2015, 32(6): 797-802.]
ling, 2007, 209(2): 97-109. [16] Chaudhary P, Chhetri S K, Joshi K M, ez al. Application of

[13] Yang Yu, Dong Wen, Liu Yi, et a/. Assessment of Sustain- an Analytic Hierarchy Process (AHP) in the GIS Interface for
able Ability of Energy and Mineral Resources Exploitation in Suitable Fire Site Selection: A Case Study from Kathmandu
Wuchang Region[J]. Journal of University of Chinese Acade- Metropolitan City, Nepal[J]. Socio-Economic Planning Sci-
my of Sciences, 2011, 28(3):328-335.[# *, # %, X % , ences, 2016, 53: 60-71.
&5 B AR TR U T R R 0 TR e Ji i [T ] [17] Asmawi M Z, Ngaimin N, Mahamod N Z, e al. Assessing
Bl B K2z 2: 4, 2011, 28(3): 328-335. ] the Forestry Environmental Condition Using GIS-AHP Ap-

[14] LiW, Wang Z, Tang H. Designing the Buffer Zone of a Na- proach in the Forest Research Institute Malaysia (FRIM)
ture Reserve: A Case Study in Yancheng Biosphere Reserve, Campus, Malaysia[J]. Advanced Science Letters, 2017, 23
Chinal J]. Biological Conservation, 1999, 90(3): 159-165. (7): 6372-6376.

[15] Yang Ya'nan, Xi Xiachuan, Wang Cheng, ez al. Image Classi- [18] VeisiH, LiaghatiH, Alipour A. Developing an Ethics—based Ap-
fication for Giant Panda Habitat Using Tasseled Cap and proach to Indicators of Sustainable Agriculture Using Analytic
Matched Filtering Methods [J]. Journal of University of Chi- Hierarchy Process[J]. Ecological Indicators, 2016, 60: 644-654.

Boundary Delimitation of Wolong Natural Reserve Using AHP and
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Abstract: Boundary delimitation of natural heritage is very important for its protection and management. The ex-
isting methods for boundary delimitation generally rely on the prior knowledge and expert experience, and their
results are not accurate enough. To better determine the boundary of natural heritage, a new method was pro-
posed in this study. With the support of remote sensing images and GIS (Geographic Information System) tech-
nique, Wolong National Nature Reserve was chosen to be the research object to map its scientific and reason-
able boundaries. Firstly, AHP (Analytic Hierarchy Process) was applied to analyze and build the hierarchy sys-
tem of boundary influence factors, and then with the support of GIS model builder, the reconstruction model of
giant panda habitat was established, finally the boundaries of Wolong Natural Reserve were digitized with GIS
modeling analysis. Compared with the published documentations, the area extracted by the proposed method is
more scientific, objective and accurate. Furthermore, the boundary delimitation method proposed in this paper
explores the influence of ecological and humanistic factors on natural heritage and provides a clearer boundary
for the habitat of giant panda, which also highlights the relationship between humans and nature reserve.
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