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The quantitative study on the tourism sustainable development based on the

model of tourism ecological footprint
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Abstract Based on the model of ecological footprint combined with the ecological consumption and its structure character
of tourists this paper applied the tourism ecological footprint model into the assessment of the sustainable development of
regional tourism. Then the paper analyzed the concept of ecological footprint and founded the calculating submodels of
tourism ecological footprint including the model of transportation shopping food and beverage accommodation and
sightseeing. Taking Xi’an city as an example we calculated and analyzed its tourism ecological footprint in 2004. The
result reveals that the tourism ecological footprint of Xi’an city is 0. 1194hm” per capita in 2004 the tourism ecological
carrying capacity per capita is 0.0198hm> and the tourism ecological deficit per capita achieves 0.0996hm” which proves
that the tourism of Xi’an city is in “ the state of unsustainable development” . To ensure sustainable development of tourism

effective measures must be taken to rationalize the use of ecological resources.
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1 2004

Table 1 The built-up part of tourism transportation ecological footprint of Xi’an city in 2004

. . . x10 ~Shm?
Traffic tool Built-up area Average travel Tourism transportation Ecological f b of . Land t
rafhie foos %103 hm?/per km distance km ecological footprint cologica O(Ttpnnt © tm.msm and types
5 transportation per capita
hm*~
Plane 12.670 — 1484. 60 68.9452 Built-up area
Train 0. 006 875.22 377.56 17.5339 Built-up area
Vehicle 0.340 312.19 2787.19 129.4373 Built-up area
Total 4649.35 215.9164
hm?*/per a The footprint

units of airport building space is hm?/per a which differs from other units so the average distance of the tourists travel is ignored when computing the

footprint of airport building area

2 2004

Table 2 The energy part of tourism transportation ecological footprint of Xi’an city in 2004

*
. Energy consumption Tourism transportation Ecological footprint of
Traffic tools Fuel types . . . N . . Land types
in one distance footprmt hm tourism transportation -
x 10 ’4CJ/per km per capita x 10 “4hm?
Plane o 28.00 2125778. 0000 987.214 Fossil fuel land
AVlatl()n kerosene
Train Diesel 5.35 36199. 6920 16.811 Fossil fuel land
Vehicle Gasoline 9.10 5451. 9469 2.532 Fossil fuel land
Total 2167429.7000 1006. 557
* Data resource Hooves. Fainberg The energy source book American institute of physics 1991

T 93GJ/hm* 1GJ =10°MJ =10°]  As for all of the above fuel consumed by traffic tools their ecological footprint of global

average energy r;are all 93G/ hm?

2.3.2
2004 74 30000 64.99%
1028. 02 hm’
0. 0000477414hm’ 5130.43hm’ 0.0002382580hm’ 3
3 2004
Table 3 The energy consumption account of tourism accommodation ecological footprint of Xi’an city in 2004
x 10 ~*hm?*/per
Accommodation Average occupancy Fuel consumption Total fuel Tourism ecological
g . . Land types
facilities rate GJ/bed consumption GJ footprint of accommoda-
tion per capita
Five-star 71.00% 0.11 38426.7620 19. 1886 Fossil fuel land
Four-star 58.00% 0.07 94900. 8760 47.3893 Fossil fuel land
Three-star 67.00% 0.07 294284.1335 146.9526 Fossil fuel land
Two-star 68. 80% 0.04 40631.2160 20.2895 Fossil fuel land
One-star 60.15% 0.04 8887.2828 4.4379 Fossil fuel land
Total 477130.2703 238.2580
® 93GJ/ hm*  The fuel consumption type of the accommodation facilities is coal gas and the global

average footprint is 93 GJ/ hm?
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2.3.3
2004
3 2004 4
0.0109hm’
4 2004
Table 4 The biotic resources account of tourism food ecological footprint of Xi'an city in 2004
3 2 —67, 2
ltems Consumpkt;gon per kg/hm? Total tulr?sukn%ption Tourisnﬁl r:cological Avcrag; le(iuloz:al Land types
year per capita | eTase output of tourists footprint of foods  footprint of foods
Grain 93.36 2744 16523.2621 6021.5970 279. 6438 Crop land
Vegetable 108. 21 18000 19151.4802 1063.9711 49.4110 Crop land
Fruits 54.42 18000 9631.4902 535.0828 24.8493 Crop land
Alcohol 13.36 50595 2364.5114 46.7341 2.1703 Crop land
Tea 0.56 566 99.1113 175. 1082 8.1320 Crop land
Edible plant oil 9.4 1856 1663. 6532 896. 3649 41.6273 Grass land
Edible animal oil 0.88 50 155.7463 3114.9252 144.6575 Grass land
Pork 30.12 74 5330.7696 72037.4275 3345.4276 Grass land
Beef and mutton 2.83 33 500. 8658 15177.7517 704.8568 Grass land
Poultry 11.27 457 1994. 6140 4364.5821 202.6918 Grass land
Eggs 13.66 400 2417. 6067 6044.0167 280. 6849 Grass land
Milk 22.94 502 4060. 0218 8087.6927 375.5935 Grass land
Aquatic products 17.64 29 3122.0045 107655.3285 4999.5276 Water land
Coal 71.75 1414 12699. 0255 8979.0182 416.9868 Fossil fuel land
Total 234199. 6006 10876.2603
* Data resource 2005 “ Xi'an Statistical Yearbook of 2005 Edition”
FAO DB/OL  http //www. fao. org/waicent/portal/statistics_zh. asp  The average output data of biological resources in this

table come from the database of international organization of grain and agriculture FAO

2.3.4
2004 1217.85 75.42
30% 12.4%
59170 hm’ 0. 002747863 hm’ 9557. 46
hm’ 0.00044385 hm’
2.3.5
373.9 m’ 0.0000173640 hm® 2004
42 171.42 m’ 0.0000079607 hm*
2.3.6
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2004
0. 0225374811 hm’ 12%
0. 0198329834 hm’ 5
5
Table 5 The tourism ecological carrying capacity per capita of Xi'an city
hm? 9
Land types Area Balance factor Output factor x10 ~hm?®/per
Crop land 37787.400 2.8 1.66 8156.5513
Grass land 79934.885 0.5 0.19 352.6577
Forest land 93887. 155 1.1 0.91 4364. 4920
Water land 13661.598 0.2 1.00 126. 8893
Built-up area 44182.191 2.8 1.66 9536. 8908
Fossil fuel area 20637.734 1.1 0 0
Total 290090. 960 22537.4811
12% Minus the 12% part of biodiversity conservation area 19832.9834
1 Tourism ecological carrying capacity per capital
2.3.7
6 93.23% 4.19%
o 2004 0. 1194145610hm’
93.32% 93.23% : 7
3.27% 1.72% 0.85% 0.84%
6 2004
Table 6 The composition comparison of tourism ecological footprint of Xi’an city in 2004
| o Proportion of ] . Land types
x 10 ~°hm each system x10 %hm?> 3 hm?/per 10 4
Traffic 111325.8579 93.23% 215.9164 604. 5659 Built-up area
100655. 7200 110721.2920 Fossil fuel land
Lodging 395.7597 0.33% 47.7414 133. 6760 Built-up area
238.2580 262.0840 Fossil fuel land
Food 5005.3241 4.19% 364.2060 1019.7770 Crop land
5053.9120 2526.9560 Grass land
4999. 5280 999. 9060 Water land
416.9870 458. 6860 Fossil fuel land
Shopping 2616.7101 2.19% 2747.8630 1373.9320 Grass land
443. 8495 1242.7790 Built-up area
Entertainment 48.6192 0.04% 17.3640 48.6192 Built-up area
Tour 22.2900 0.02% 7.9607 22.2900 Built-up area
Total 119414.5610 100. 00% 32081.3148 119414.5610

1 Composition of tourism ecological footprint 2 Ecological footprint of each system 3 Ecological footprint per capita 4 Equilibrium ecological

footprint per capita

2004
0. 1194145610 hm*
0. 0198329834 hm’ 0. 0995815776hm 6. 02
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