26 5 Vol. 26, No. 5
2007 9 GEOGRAPHICAL RESEARCH Sept., 2007
1,2,3 1 1,2 4
’ ’ ’
(1. s 100101; 2. s 100039
3. s 1240105 4. , 834000)
s 1995, 2000 s
2005 s ,
5 5 . ,
: RS; GIS; ; ; ;
: 1000-0585(2007)05-0940-09
1
9
b b
[1~5]
’ o 9
[6~10]
b
b o
b b
A b
b o
b A
/ . .
2
’ b
b
: 2006-09-02; : 2007-05-14

(KZCX-10-09)
(1974-), , s s



5 : — 941

EF =N« (ef) =N+ > wA, =N+ > we/p) (D
. EF ;s N s ef ;7
5 Wy H A[ 1 ;
Ci l 5 Di l ° ’
EC= > ywA, (2)
. EC 5 Vi °
3
; O] 1995 2000 .
e 1986~2000 2000
;@ 1995 2000  1:10 ; @
, >10C . ; ©
1:100 ; 1:25 1:100 .
; (
) .
1
s
2 i}
Es &
&
H
2 EHAAERL
% HHEH
R ‘imﬁﬁ& L RS
E : LR ARET
An I@l 4_‘ 20054 ¥ zoovﬁff- L j:iﬂrﬁﬂ“ﬁ WA EE M |5 BURE
it EE IR EHARITR| | MALGH it 8] FHEEL AXBET

1

Fig. 1 Flowing chart of ecological footprint calculation and analysis in Hexi Corridor
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Tab. 1 Calculation result of ecological footprint in Hexi Corridor

(hm?scap™ 1) (hm?scap™ 1) (hm?ecap™ 1) (hm?scap™ 1)
1995 2000 1995 2000 1995 2000 1995 2000
2.8 0. 2940 0.2936 0. 8232 0.8221 0. 4547 0.4722 1.2731 1. 3221
1.1 0.0341 0. 0300 0.0375 0.0330 0. 1940 0. 2445 0.2134 0. 2690
0.5 0.3972 0.4272 0. 1986 0.2136 1. 9964 2.0922 0.9982 1. 0461
0.2 0.0106 0. 0063 0.0021 0.0013 0. 2820 0. 3105 0. 0564 0.0621
1.1 0.1526 0.1529 0.1679 0.1682 0.4717 0.5129 0.5189 0.5642
2.8 0.0126 0.0310 0.0353 0. 0867 0.0381 0. 0456 0.1066 0.1278

- - 1. 2646 1. 3249 -

3.1666 3.3913
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Tab. 2 Calculation result of ecological capacity in Hexi Corridor
(hm?) (hm?e+cap™1) (hm?ecap™ 1)
1995 2000 1995 2000 1995 2000
1146410. 26 1197797.99 0. 2601 0.2602 2.8 1. 66 1.2089 1.2091
707415.79 673646.10 0.1605 0.1463 1.1 0.91 0.1607 0.1464
4453854. 54 4546313.62  1.0105 0.9874 0.5 0.19 0.0960 0.0938
33915.72  34109.32 0.0077 0.0074 0.2 1. 00 0.0015 0.0015
0 0 0 0 1.1 - 0 0
91883.62 108335.25 0.0208 0.0235 2.8 1. 66 0.0967 0.1092
- - - - - - 1.5638 1. 5600
:1995 2000 4,407,575 4,604,553
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Fig. 2 The actual consumption level with deduction of price rise in Gansu Province
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Tab.3 The total population, ecological footprint and ecological capacity of every county in Hexi Corridor

rot ) (10"hm?) (10"hm?)
1995 2000 2005 1995 2000 2005 1995 2000 2005
12. 44 14.19 16. 10 35.03 43. 69 55. 46 4.48 5. 24 5.49
17.74 19. 46 21. 31 47. 46 56. 07 68. 34 8. 27 11. 44 11. 34

23.90 25.13 25.70 38.83 45.75 49. 93 39.13 40. 41 39.61
20.99 19. 35 19. 34 51.31 49. 30 53.99 25.57 26.71 26.62
31.55 33.71 36. 35 56. 81 67.52 78.93 34.61 35.50 34.19
12.43 13.15 19. 08 21. 39 24.67 38.32 11. 70 14. 45 14. 65
13. 20 13.76 14. 19 20. 41 23.45 25.61 15. 95 17.09 16. 55

1.12 1. 10 1. 34 2.27 2.49 3.29 11. 64 12.61 13.07
0. 77 0.78 0.99 1. 69 1.91 2.78 0.79 1.47 1. 55
8. 30 8.78 10. 33 14. 74 16. 82 21.25 15. 92 18. 75 18. 42

44.92 47.93 53.21 76. 28 88.68 105. 77 39.55 41.32 40. 41
3. 54 3.59 3.72 6.06 6. 74 7.49 40. 24 38.10 39. 43
22.85 23.54 23.45 31. 25 34.45 35.78 36. 83 42.74 41. 87
14. 07 14. 61 14. 78 20.52 23.38 24.91 15. 79 16. 98 16. 52
15. 30 15.79 16.75 22.41 24.74 27.62 16. 44 16. 94 16. 48
19. 09 19.53 19. 50 28.77 31. 66 33.33 38. 35 41.53 40.78
93.01 97.74 97.22 148. 43 169. 48 179. 68 78. 87 77.02 74.78
27. 64 28.42 30. 30 39.43 44.08 49. 35 47. 40 55.45 53. 82
36.11 38. 30 38.03 48.97 54. 97 56.78 77.32 72.51 69. 74
21. 80 21.59 22.18 32.91 34. 74 37.62 47. 68 45. 83 45.62
440. 76 460. 46 483. 87 744.97 844. 57 956. 23 606. 50 632. 11 620. 95
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The research of ecological footprint and ecological
carrying capacity prediction model based on space

CHANG Bin"**, XIONG Li-ya', HOU Xi-yong'?, DING Yi'
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2. Graduate School of the Chinese Academy of Sciences, Beijing 100039, China;
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Abstract . In recent years the ecological footprint (EF), originally developed by Wackerna-
gel and Rees in the mid-1990s(Wackernagel M and Rees W,1996,1997), has gained much
attention in ecological economics. This method tracks natural resources consumption of a
nation or a region and translates them into biologically productive land area, which is re-
quired to produce the resources and to assimilate the wastes. EF calculation should be
based on different scales (globe, nation, region, city or individual) of consumption. And
then we can compare the EF and the ecological capacity (EC) of the same scale to deter-
mine the ecological status of this scale. Most of the researchers used statistical data and
models to calculate EF and EC; however, the calculation is static. Moreover, the theory
and methodology of EF and EC prediction have not been developed in literature so far.
This paper is one of the few quantitative studies of EF and EC predictions.

In the paper, the concept, theory and method of ecological footprint are introduced
which can measure the goal of sustainability. On the basis of it, the study brings forward
the method of EF and EC prediction. In terms of EF prediction, the method of combining
consumption model with population model is adopted while for EC prediction the method
of combining geographical cellular automata with GIS is used. The above models and
methods are employed to calculate EF and EC in 1995 and 2000 and predict them in 2005 in
Hexi Corridor. The result shows that EF is continually increasing, and EC ascended in the
anterior five years and will descend in the posterior five years. This calculation and predic-
tion model method is characterized by accuracy, speediness and high operability but the

prediction method is of limitation to a certain degree.

Key words:RS; GIS; ecological footprint; ecological carrying capacity;cellular automata;

land suitability





