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Analys s on ecological footprint of Xi’ anin 2004

ZHAN G Qiu-hua ,XU E Hui-feng ,KOU Xiao-dong ,WU Jiejun

(College of Automation, Northwestern Polytechnical University, Xi' an, Shaanxi 710072, China)

Abstract : Based on the introduction to the concept and calculation method of ecological foot-print ,the
ecological footprintsof Xi’ an in 2005 were calculated and analyzed according to the data of the statistical
yearbook. The results showed that the ecological footprint per capita was 1.07 hm® ,the ecological carrying
capacity per capita was 0. 23 hm* and the ecological deficit per capita was 0. 84 hm’. The high ecological
deficit showed that the human load had already gone beyond the regional bio-capacity and the regional natu-
ral ecosystem was under great pressure of human activities. The development mode of Xi’ an wasin an un-
sustainable status. Finally a series of measures to reduce ecological deficit based on the analysis of result
were brought forward as well.

Key words: ecological footprint; ecological carrying capacity ; ecological deficit ; sustainable develop-
ment ; Xi’ an
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Table 1 Account of biological resourcesin the calculation of ecological footprintsin Xi’ an in 2004
/ kg / hm?
(kg- hm-?) Consumption Ecologica footprint Equivalence
Category Average yield percapita per capita factor Land category
Liquor 490.0 4.024 462 0.0230 2.8 Arable land
Sugar 4964.1 1.489 773 0.000 8 2.8 Arable land
Pork 74.0 7.650 035 0.289 4 2.8 Arable land
Beef and mutton 33.0 1.860 876 0.028 2 0.5 Pasture
Poultry 400.0 2.171 166 0.015 2 2.8 Arable land
Eggs 400.0 6.396 677 0.044 8 2.8 Arable land
Milk 502.0 11.041 23 0.011 0 0.5 Pasture
Cereal 2762.9 134.445 2 0.112 4 2.8 Arable land
L egumes 794.6 9.510 762 0.031 8 2.8 Arable land
Potato and sweet potato 12 765.7 13.221 18 0.002 8 2.8 Arable land
Fruit 6 570.5 35.083 27 0.005 4 1.1 Forest
Vegetable 13567.1 77.434 6 0.015 6 2.8 Arable land
Qil crops 441.9 8.334 69 0.042 8 2.8 Arable land
Nuts 1378.4 2.533 828 0.001 8 1.1 Forest
Aquatic products 29.0 2.158 166 0.014 9 0.2 Sea
Wood 2.0 * 0.050 312 0.027 7 1.1 Forest
Cotton 900.5 2.067 639 0.001 9 2.8 Arable land
D * m3/ hm? 2005 , 2
Note: *Unit. m3 hm?. The datain the table are from Xi’ an statistics yearbook-2005 , Table 2 is smae.
2 2 [34]
( 2) [11]
11
2 2004
Table 2 Ecological footprints' sof ledger energy in Xi’ an in 2004
! Ik
/(@ hm-%) (G-t "t consum tiong / hm? Equi val ence
Category Average yield Convert Consumption P Ecological footprint q Land category
L percapita . factor
of energy coefficient per capita
Coal 55 20.934 5175 451 0.7138 0.298 8 1.1 .
Fossl energy land
Washed coal 55 26.343 304 586 0.0420 0.022 1 1.1 Fossil energy land
Other oil products 71 42.705 8 708 0.001 2 0.000 8 1.1 Fossil energy land
Coke 55 28.47 87 206 0.012 0 0.006 8 1.1 .
Fossl energy land
Gasoline 71 43.124 19 313 0.002 7 0.001 8 1.1 Fossil energy land
Diesel 71 42.705 49 891 0.006 9 0.004 5 1.1 Fossil energy land
Kerosene 71 43.124 11 609 0.001 6 0.0011 1.1 .
Fossl energy land
Liquefied il 93 50.2 62 406. 945 0.008 6 0.005 1 1.1 Fossil energy land
Gas 93 840.0 40 203 0.005 5 0.055 1 1.1 Fossil energy land
Fuel 71 50.2 7111 0.0010 0.000 8 1.1 .
Fossl energy land
Power 1000 0.003 6 5.83x10 0.080 5 0.008 1 2.8 Building land
DE, G/ ( md); * *. m3; * * *, Gl (kw - h); * * * x, kw - h

Note: *.Unit is GJ/ (

m3) , * *_ Unitis

C* x o Unitis G/ (kw- h), * * * * Unitiskw- h.



10 : 2004 113

2.3 2004 3.65
12 % ,
2004 ( 4, 2004 3.23
6 ( 3) , 2.23
2004 ( 4) 4 , :
2004 1.07 hm? , : :
, 12 % ,
0.03 hm?® ,
0.23 hm*, :
0.84 hm’ 2004 ,
3 2004
Table 3 Biologically productive area of Xi’ an in 2004 hm?
L and category Arable land Forest Pasture Sea Building land
Total area 269 908 522 548 13 181 32 298 22 174
4 2004
Table 4 Counting results of ecologica footprint and carrying capacity of Xi' an in 2004
( )
Ecological footprint demand Ecological footprint supply
2
National /a?;na Equivalence / hm? / hm? / hm?
Land category . q Equivalence Land category Average area Yield factor  Equivalence
per capita factor |
area per capita area
Arable land 0.207 3 2.8 0.580 44 Arable land 0.047 7 1.66 0.173 01
Forest 0.0317 1.1 0.034 87 Forest 0.047 4 0.91 0.072 15
Pasture 0.078 4 0.5 0.039 2 Pasture 0.002 0 0.19 0.000 17
Sea 0.074 4 0.2 0.014 88 Sea 0.005 6 1.00 0.000 89
Fossl energy land 0.360 9 L1 0.396 99 CO2 Obsorption land 0 0 0
Building land 0.002 9 2.8 0.008 12 Building land 0.002 3 1.66 0.014 22
Ecologica footprint - - 1.07 Ecological carrying - - 0.26
per capita capacity per capita
4 6 ,
( 5) 1 1
5 y L]
54.00 %; ,  36.94%:;
, 0.80%
5 2004
Table 5 Ratio of the ecological footprints to all land in Xi’ an %
Land category Arable land Forest Pasture Sea Fossl energy land Building land
Percent 54.00 3.24 3.64 1.38 36.94 0.80
(1) ,
2004 , ,

(2
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