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Tourism disturbance assessment of Jiuzhaigou Tourism Area based on landscape metrics.
ZHONG Jing', ZHANG Jie* ('Business Administration Department, Nanjing University of Finance
and Economics, Nanjing 210046, China; >School of Geography and Oceanographic Sciences, Nan-
Jing University, Nanjing 210093, China). Chinese Journal of Ecology, 2011, 30(6) . 1210-1216.
Abstract; The impact of tourism activity on landscape pattern is an important reflection of
tourism disturbance, while landscape metrics are the quantitative indices in reflecting the changes
of landscape pattern. In order to evaluate tourism disturbance, this paper selected landscape met-
rics to construct a tourism disturbance degree index with the consideration of tourism use extent
and intensity. The index was then applied to evaluate the tourism disturbance in Jiuzhaigou
tourism area. During the evaluation process, QuickBird image of the tourism area was selected,
and 3S technology was used in the image interpretation and the tourism area partitioning ( sub-ar-
eas 1-5). From the sub-area 1 to sub-area 5, the elevation was ascending, and the vertical dis-
tance of each sub-area was the same. Then, the tourism disturbance degree of each sub-area was
calculated. The results indicated that from sub-area 1 to sub-area 5, the tourism use extent was
the same but the tourism use intensity showed a decreasing trend, and thereby, the tourism dis-
turbance degree had an overall decrease. Specifically, the tourism disturbance degree of sub-area
2 was the largest, followed by sub-areas 1 and 3, while those of sub-areas 4 and 5 were the smal-
lest. As to each sub-area, the tourism disturbance degree didn’t have significant relationship
with the mean patch fractal dimension, which demonstrated that the tourism disturbance had no
significant effects on the land use pattern.

Key words: landscape metric; tourism disturbance; Jiuzhaigou Tourism Area.
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Fig.1 Distribution of scenic spots in Jiuzhaigou
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Fig.2 Sketch map of Jiuzhaigou tourism area
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Table 1 General information of each sub-area in Jiuzhai-
gou tourism area

X A ERGEE PR GEBKE S
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Table 2 Equations of landscape metrics
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Table 3 PLAND of each sub-area in Jiuzhaigou tourism
area

RS5 AFBREXE S XHRIFR HEE
Table 5 Tourism use intensity of each sub-area in Jiuzhai-
gou tourism area

SO 11X 21X 3K 4 X 51X 43 IX BT b Y5 B ZREME BRIER R
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Table 4 Weight of each tourism landscape type
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Fig.4 Tourism use extent of each sub-area in Jiuzhaigou
tourism area
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Fig.5 Tourism disturbance degree of each sub-area in Ji-
uzhaigou tourism area



B AR BT FOULTS RN JUEE A R DR T VLT A

1215

L14p
L L12s0
gLU
g; . 1.0899 1.0932
&
1.08
ol
1.05 -
1 2 3 4 5

Bl6 ATIMRKFEREDXFHBHRSHEL
Fig.6 FRAC_MN of each sub-area in Jiuzhaigou tourism
area

ZIAFAE AR KR (Fu et al. ,2006) , dHu A ]
SER I Ry DU RBR ] B 1 34 SR e 3 A BRI
P it i T P AR N S PR T P i — Fp R B
2, Hfe i T4t 5 K 20 %6 4 A1 A [l A, SR e
T 400 B RS- 38 B B o A 45 2 ) 0 A A R DG OG
R MBATEARAK B BEFE AT LRS- B REH o 5k
VAR AL RE B 48 s 4 | SRy i e b B 5% DR 4 4 4t
WEVER . IR 3 OCER X 5 A4 X AR UiE
TR SRS o AR R (18] 6) EAT A OG0T, 45
SR TR 5 S Y B A3 AR RO AH G (AH G
BN 0.318,P=0.602) ,

e — ANy il T AR O - R R
BSIHEENA S E . SO Ja e 15, i i 140 %5
JH Hb T 285 0 002 S A B P R Al e 3 Al 55 152 i
MR b R Y A S 5 IR T Ak A T ARl Kk
ANTA] EAEAR KRR b 575 B S e e b s A 1) 55 0L
KW 12 R e H AR R IX BRI R U T P % 5%
X2 By R R A R A

3 4 iF

ARICE AR ROk s i TR R AR, X
W LI BAT — 5 A 4 53 RN e — e R L
FE IR T YA L iR TR R
AU A& AR AL, I, 7245 i 5E v, Al
SR HIAN ] o B B i U b e SRR, LU BOR U T 407
JE AR AT XA ] 35 X AR 0 T PO R He A g, 5
Hb iR THUIEANIE AT SR TN A SRR ER
AR AR IR, BRTIR WP T4 5 A S R E R AL
ZIHIRAR

H O BRMAERABRRBAARYPREEE AT )T L4
Fo R AR R R EAF R P LT 8,

S2%5 3k

S, sk, 1RIEIE. 2010. B RIRIEHLE R A R YT
DERMEE. ERSMR, 30(23) . 6487-6494.
LT, RAF. 2009, 2 2E LR T30 T R RIAE B 520X
YR . TREXEES B, 23(5): 138-

142.

L, ke, 3K 0% 2004, SRR THE T B A A
AR W =R, ALY 2=, 24(8): 1476 -
1479.

WoEh, B Ak, BE, & 2009a. # IR KRG TR
SRR IS AR E B . M BERL ) 29 (4) . 607 -
613.

W ®h, bRk, HFH A, . 2009b. B XS X TE
ST TE M R e AR . RS, 29(5) .
2239-2251.

Mmpe, T #t, 448, 4. 2009. JLEEWMAY XY=
ARAE 5 A= 55 i e AL A o8, b FRRL % 29(6) . 886-
892.

FLFETN, ZEmdls, ZBE B, 45 2008. JigiEHux A W E

FARMOTE . ol AT, 29(3) : 350

-353.

R,k E, ITEAE & 2009. HRdET IS LR

SX IR, K ERRFST, 16(6) . 56-62.

25K, 5k HE 2009. R IEHLAL S0 R VR AR S AR T Y A
535, TN RFZR (Tt B =), (6): 131-
133.

AN, 3K BE, BRUE. 2008, iR P4 Ay S UE A
FK——LVIIUEE M. ARiEAT, 23(3) . 37-42.
AgkEn, &M, Mokbk, % 2010, SRl E 93 B
SRARI X ALY REE . PUACAEY AR, 30(4) . 645

-651.

JE O, Bk, ZRA, S 2008, ik b R ik i
Wi SRR 285 1 L A —— DA D 3 e K LR e X
7). HPEEAR , 63(6) : 646-6356.

P HF, HEF, WEE, % 2010, iR RBAN S A
FEAY AT SY. ZuF 3 30(8) : 1400-1407.

TR, 5k B, B ¥, 4 2010, WRE AL T BK
T AT e AR ITSY. A SCHBIE, 25(2) ; 144-148.

SEH R, EEoE, BT, 4. 2006. I [E] 9 BE i IE T PR
IR A Z BRI R . ARSI, 26(12)
3924-3930.

REM, WA, XIS, 4. 2008. S#EELLE RPN
[T AR Bl 6) N 2R i T4 m . BE VR Bl 2=, 30
(8): 1169-1175.

REE, LEWRE, ik 4, % 2007, FRiET XSS
e LB A A ) Pl 2 REPE RS2 IR, b eEdR, 25(5) .
534-540.

FEE R RER, HE, 45 2009. 7SR AR I X
RURE AT A S Ui e B T P i U eI Y. BRI RL A
31(8): 1447-1453.

ik BE, ARG RRE, FEIERE, Z5. 1999a. [ AR i i 2 IR
T3 178 Bl G5 57 PLJUZE 1 B e AU EE XA 43

4




1216

R E30E Fe

HLFE2AAR, 54(4) : 357-364.

sk B, ERERE, T, . 1999b. WDGHRTHLE N ]
AR LU, HhEERNE ) 19(1) ; 49-54.

ik B, W R, BERE, %. 2009. HilETHEXF 9400 W
BE R AR UK SO E DIRERI M. KB4 RE , 20
(6): 800-805.

SRAESE, gk g, #SCHA. 2005, HiEUET P0G DT LT L
Y OCHFPRERD 0] A G R S me. AR, 25(11) .
2868-2874.

SRAERE, sk g, #SCHA. 2008. TP DT LT L A
Y ZREPER R, AR, 28(1)  407-415.
I, AT Bk S, S 2009. e TR P M
ERAMRBORZME. A4, 18(4) : 1413-1421.
THWAT, gk BE, BRIHBK, 4. 2005, JLIE AR AR A R
SIEAAME T, FARTEIRFA, 20(5) : 735-744.
/NP, B, BT, 2010, JRIFFELRYTIX CHANS Hipy

CHAEM. Bk, 25(4) : 61-67.

AOBR, YR, PESEE, AF. 2006, JRET XS JLEEIEE
T AR AL R Z AR, A e, 14
(4).284-291.

Ellenberg U, Setiawan AN, Cree A, et al. 2007. Elevated hor-
monal stress response and reduced reproductive output in
Yellow-eyed penguins exposed to unregulated tourism. Gen-
eral and Comparative Endocrinology, 152 . 54-63.

Fu BJ, Hu CX, Chen LD, et al. 2006. Evaluating change in
agricultural landscape pattern between 1980 and 2000 in
the Loess hilly region of Ansai County, China. Agriculture,

Ecosystems and Environment, 14. 387-396.

Geneletti D. 2008. Impact assessment of proposed ski areas: A
GIS approach integrating biological, physical and landscape
indicators. Environmental Impact Assessment Review, 28
116-130.

Kerbiriou C, Leviol I, Jiguet F, et al. 2008. The impact of hu-
man frequentation on coastal vegetation in a biosphere re-
serve. Journal of Environmental Management, 88. 715 -
728.

Martin JG, Réale D. 2008. Animal temperament and human
disturbance : implications for the response of wildlife to
tourism. Behavioural Processes, 77 66-72.

McClung MR, Seddon PJ, Massaro M, et al. 2004. Nature-
based tourism impacts on yellow-eyed penguins Megadyptes
antipodes: Does unregulated visitor access affect fledging
weight and juvenile survival. Biological Conservation, 119
279-285.

Weng CY. 2007. Spatiotemporal changes of landscape pattern in
response to urbanization. Landscape and Urban Planning,

81 341-353.

BRI B B, 40,1978 AR PRW 1A B NFK
Wi % 3 Sk iP5 R A 4T . E-mail: Zhongjing6001 @ sina.
com

REHE T 1B




