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Tab. 1 Ecological security degree of tourist destination based on ecological footprint
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2.2.2 TEF (Tourist Ecological Footprint, TEF)
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Fig. 2 The cumulative curve of Jiuzhaigou tourists from 1984 to 2004
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Tab. 2 The total touristic ecological footprints of Jiuzhaigou in 2004
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Tab. 4 Ecological security index of Jiuzhaigou tourist destination

(Ec) (Ep (T.p) (TDESI)
1. 2026 0. 994925 0.105190274 1.093158
1. 2026 0.994925 0.0423463 1.159388
4
@) s o
( ) .
(2) (
\ ). s
( )IN
( ) o
(3 , 2004
163514. 0248hm” , 0.105190274hm? , 2002 .
115.10%, 72.44 %, .
( ) . 2004
0.994925hm?, 2002 0. 9616hm? ,
3.47%, . N
(4) 2004 46960. 5678hm” , 0. 044543055

hm”, 42.35%, CO, 309455. 66t,



2 — 457
99.84% . CO, ;
CO, o
(CDM) , (SD-PAMyg, sustainable development policy and
measures) . CO; N (
CO, ) )
(5) 2004 1.093158~1. 159388 ,

(1]

[2]

[3]
[4]

(7]
[8]
[9]
[10]
[11]

[12]
[13]
[14]
[15]
[16]
[17]
[18]

[19]

[20]

Reyes Cathy. From resource scarcity to ecological security: Exploring new limits to growth. Northeastern Natu-
ralist, 2006, 13 (3):458~458.
Weng C H, Zhang L. P, Klumpp D. Definitions and progress of ecosystem health and ecological security. Ecological
Economy, 2006,2(3):327~336.

. s s . ( ),2004,43(6) :27~31.
Wu Kaiya, Hu Shuheng, Sun Shiqun. Application of fuzzy optimization model in ecological security pre-warning.
Chinese Geographical Science, 2005, 15(1):29~33.
Chen Yunhao. Land cover pattern optimization for local ecological security using remotely sensed data. Interna-
tional Journal of Remote Sensing, 2006,27(10):2003~2010.
Zhao Yanzhi, Zou Xueyong, Cheng Hong, et al. Assessing the ecological security of the Tibetan Plateau: Meth-

odology and a case study for Lhaze. Journal of Environmental Management.2006, 80(2):120~131.

, s . . » 2003,14(9):1551~1556.
, 2003,22(6) :698~708.

, . . ,2006,28(6):196~203.

, . . +2007,26(2) :90~96.

Colin Hunter, Jon Shaw. The ecological footprint as a key indicator of sustainable tourism. Tourism Management,
2007, (28): 46~57.

Colin Hunter. Sustainable tourism and the touristic ecological footprint. Environment, Development and Sustain-
ability. 2002, 4. 7~20.

Paul Peeters, Frans Schouten. Reducing the ecological footprint of inbound tourism and transport to Amsterdam.
Journal of Sustainable Tourism, 2006,14(2):157~171.

Victorla Cole, A John Sinclalr. Measuring the ecological footprint of a Himalayan tourist center. Mountain Re-
search and Development, 2002, 22(2):132~141.

Stefan Gossling, Carina Borgstrom Hansson, Oliver Horstmeier. Ecological footprint analysis as a tool to assess

tourism sustainability. Ecological Economics, 2002, 43 :199~211.

, s . — . ,2003,22(5):654~662.
s . . ,2004,59(5):763~771.
, s . . ,2005,20(5) : 735~744.

» 2006,25(6) :1134~1142.
, s P . 22005, 24(2):293~303.



458 27

Measuring the ecological security of tourist destination .
Methodology and a case study of Jiuzhaigou

ZHANG Jin-he', ZHANG Jie* , WANG Qun'
(1. College of National Territorial Resources and Tourism s Anhui Normal University, Wuhu 241000, China;
2. School of Geographic and Oceanographic Sciences of Nanjing University, Nanjing 210093, China)

Abstract: From the security of the relationship between human and nature, tourist ecologi-
cal consumption characteristic and global climate change, this paper puts forward the con-
ception of ecological security for tourist destination, and defines the conception in two
ways by broad sense and narrow sense. Based on the theory and method of ecological foot-
print, it puts forward the ecological security measuring model, and taking the Jiuzhaigou
National Nature Reserve (JNNR) as an example, it calculates and analyses the ecological
security index and the intra and inter-regional impact on the JNNR in 2004. Four charac-
teristics have been summarized: (1) The total tourist ecological footprint of the JNNR rea-
ches 163514. 0248hm? in 2004, an increase of 115.1% in contrast to that of 2002; the per
capita tourist ecological footprint is 0. 105190274hm® in 2004, an increase of 72. 44 % ; the
per capita residents ecological footprint of the JNNR is 0.994925hm* in 2004, up by
3. 47% compared with that of 0. 9616hm?in 2002. This indicates that tourism developed has
produced some influence on the resident’s consumption models. (2) The total tourist wastes
ecological footprint of the JNNR is 46960. 5678 hm” in 2004, the per capita is 0. 044543055
hm?,about 42. 35% of the total tourist ecological footprint in 2004, and about 99. 84 % of
the total tourist wastes ecological footprint are the CO, emissions by the tourists. With the
global climate change boiling up, the strict requirement of emission rights of CO,and by
international society, the rapidly developed trade market of CO,, and the high sensitivities
to the CO; about landscape of Jiuzhaigou, monitoring and research into various changes of
CO, for tourist destinations should be enhanced. (3) The ecological security index of the
JNNR is from 1. 093158 to 1. 159388 in 2004, it is thus ecologically secure now, but the
narrow sense of tourist destination ecological security index is higher than the broad sense,
indicating that tourism development has not only exerted intra-regional but also interre-
gional impact. (4) The increasing number of tourists, travel distance of tourists, changing
consumption model of residents, and the increasing dependency on natural resources by lo-
cal residents are the main factors influencing the ecological security of the JNNR in the fu-

ture.

Key words: ecological security; tourist ecological footprint; ecological security index of

tourist destination; global climate change; Jiuzhaigou





