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Abstract In order to make a dynamic analysis of ecological capacity to promote the sustainable development in the nature
reserve and to make Po-yang Lake Nature Reserve an example the authors obtained information on the land use change in
1985 1995 2005 in Po-yang Lake Nature Reserve based on Remote Sensing RS and Geographic Information Systems
GIS . The ecological capacity were quantified using the ecological deficit and surplus by analyzing the development
change spatial characteristic and the sustainable development status of the nature reserve. Results showed that the land
use had been kept stable since the Po-yang Lake Nature Reserve came into existence in 1983. The change concentrated
comparatively on grassland increased 15.22%  water area increased 7.05% and unused land decreased 18. 19%

The ecological capacity improved from 1985 to 2005 the ecological capacity from 0.8284 hm’/cap to 0. 8568 hm’/cap to

1.0534 hm’/cap . Among 9 villages and towns in the reserve the ecological surplus villages and towns were Wucheng
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Tiehe and Changyi the ecological balance villages and towns were Sanjiao and Shahu and others were in ecological deficit.

In all of the nature reserve

the ecological capacity in the southeastern area was surplus but in contrast was deficit in the

northwest. The degree of ecological harmony was 1.414 which proved that sustainable development in Po-yang Lake nature

reserve was under sustainable status.
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1985 15.22% 18.19%
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1
Table 1 The frame of land use of Po-yang Lake nature reserve

Built Unexploited

Land use type paddy field dry land forest pasture Water area it up nexplotie

areas land

1985 hm?> * 17633.81 11016. 56 3068.22 1448. 82 46268. 46 1932.37 21517.82
% 3 17.14 10.71 2.98 1.41 44.97 1.88 20.91
1995 hm? 18364.05 10539.52 3051.78 1449.61 46875.91 1931.83 20673.36
% 17.81 10.241 2.97 1.41 45.56 1.88 20.09
2005 hm? 18896.77 10257.62 3051.77 1669.31 49530. 18 1915.49 17603.92
% 18.37 9.97 2.96 1.62 48.14 1.86 17.11
1995 1985 hm? ¢ +730.24 -477.04 -16.44 +0.79 +607.45 -0.54 -844.46
‘ % 7 +4.14 -4.33 -0.53 +0.06 +1.31 -0.03 -3.92

2005 1995 hm? +532.72 —-281.9 -0.01 +219.7 +2654.27 -16.34 -3069. 44
2 % +2.90 -2.68 -0.00 +15.16 +5.66 -0.85 -14.85

2005 1985 hm? +1262.96 —-758.94 -16.45 +220.49 +3261.72 -16.88 -3913.9
3 % +7.16 -6.89 -0.54 +15.22 +7.05 -0.87 -18.19

1

2.2

Comparing the land-use data in 1995 with that in 1985 2 Comparing the land-use data in 2005 with that in 1995
data in 2005 with that in 1985 4 area

10a

16

5 proportion

6 change area

1998

7 change proportion
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Table 2 The frame of land use of villages and towns in Po-yang Lake Nature Reserve

, % % % % % Unexp]oitjz han?
Villages and towns Arable land Forest Pasture Water area Built up areas land Total area
1985 0.4609 0.0791 0.0029 0.2972 0.0197 0. 1401 6337.31
Liaonan 1995 0.4575 0.0784 0.0029 0.3201 0.0197 0.1214
2005 0.4660 0.0784 0.0029 0.3116 0.0197 0.1213
1985 0.4946 0.0169 0.0353 0.3185 0.0159 0.1189 4752.01
Jiaotang 1995 0.4993 0.0129 0.0353 0.3185 0.0159 0.1181
2005 0.4993 0.0129 0.0353 0.3185 0.0159 0.1181
B 1985 0. 1465 0.0358 0.0323 0.4820 0.0081 0.2953 13522.51
Sujiadang 1995 0.1482 0.0358 0.0313 0.4838 0.0081 0.2928
2005 0.1428 0.0358 0.0476 0.4912 0.0081 0.2745
1985 0.2586 0.0150 0.0028 0.1778 0.0034 0.5424 3130.8
Shahu 1995 0.2843 0.0150 0. 0000 0.1628 0.0033 0.5346
2005 0.2824 0.0150 0.0000 0.1628 0.0033 0.5365
1985 0.0795 0.0186 0.0141 0.6999 0.0051 0.1828 37221.93
Wucheng 1995 0.0805 0.0186 0.0142 0.7040 0.0051 0.1775
2005 0.0845 0.0186 0.0142 0.7801 0.0051 0.0974
1985 0.6497 0. 0000 0.0678 0.2539 0.0151 0.0134 3868.17
Jiuhe 1995 0.6386 0.0000 0.0725 0.2721 0.0151 0.0016
2005 0.6386 0.0000 0.0725 0.2721 0.0151 0.0016
1985 0.8198 0.0786 0.0044 0.0778 0.0188 0. 0006 6834.36
Sanjiao 1995 0.8117 0.0796 0.0044 0.0856 0.0188 0.0000
2005 0.8272 0.0796 0.0042 0.0700 0.0188 0.0000
1985 0.5054 0.0837 0.0000 0.1913 0.0203 0.1993 7860. 44
Tiehe 1995 0.5346 0.0837 0.0000 0.1487 0.0203 0.2127
2005 0.5317 0.0837 0.0000 0.1367 0.0182 0.2296
1985 0.2862 0.0035 0.0000 0.3476 0.0555 0.3073 19358.53
Changyi 1995 0.2853 0.0035 0. 0000 0.3756 0.0555 0.2801
2005 0.2853 0.0035 0.0000 0.3744 0.0555 0.2813
3.1
6
EC:NxececzZan'ylxyj
=
EC N ec a; Vi
Y J
equivalence factor yield factor
2 a
FAO 1
2.8 1.1 0.5 2.8 1.1 0.2 6
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Table 3 Equivalence factors and yield factors in China in Po-yang Lake Nature Reserve

Built up

Fossil energy

Land use type Arable land Pasture Forest Water area
areas land
2.8 0.5 1.1 2.8 1.1 0.5
Equivalence factor
1985 1.29 0.12 2.07 1.29 0.00 1.60
Yield factor 1995 1.54 0.28 2.43 1.54 0.00 1.21
2005 2.02 0.35 0.93 1.90 0.00 1.40
4
Table 4 Ecological capacity calculation of Po-yang Lake Nature Reserve hm?/cap
Arable Built up Fossil energy Water Ecology Conservation Ecological
Years Pasture Forest oo i i
land areas land area supply of biodiversity capacity
1985 0.6304 0. 0005 0.04256 0.0425 0. 0000 0.2255 0.9414 0.1130 0.8284
1995 0.7151 0.0012 0.0468 0.0478 0. 0000 0.1627 0.9736 0.1168 0.8568
2005 0.9260 0.0016 0.0175 0.0572 0. 0000 0.1948 1.1971 0.1437 1.0534
WCED 12%

World Council of Environment and Development

WCED has figured in the report “ Our

Common Future” that people should input 12% of land area on the biodiversity conservation. Thus we should deduct this part while calculating ecological

capacity
5
Table 5 Ecological capacity calculation of villages and towns in Po-yang Lake nature reserve hm?/cap
Xingzi county Yongxiu county Xinjian county

Years |

Liaonan Jiaotang Sujiadang Shahu Wucheng Jiuhe Sanjiao Tiehe Changyi
1985 0.5641 0.4797 0.5470 0.7612 1. 8096 0.4354 0.8948 1.5889 1.6209
1995 0.6071 0.5183 0.5351 0. 8800 1.5880 0.4707 0.9912 1.8062 1.7134
2005 0.6441 0.4994 0.5625 1. 1390 2.31340 0.6293 1.2377 2.0320 1.5722
2002 24 In 2002

the former xinchi township into liaonan township banghu township intosujiadang township

3.2
3.2.1

20

10a

3.43% 2005 1995

10a

1998

22.95%
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3.2.2
6 10~12
6
Table 6 Dynamics of the ecological footprint per capita in Po-yang Lake nature reserve hm?”/cap
Per capita ecological Per capita ecological Per capita ecological footprint of
footprint of China footprint of Jiangxi province Po-yang Lake nature reserve
Years
Ecological Ecological Ecological Ecological Ecological Ecological Ecological Ecological Ecological
footprint capacity deficit footprint capacity deficit footprint capacity deficit
1985 1.1096 0.9363 -0.1733 0.8850 0.6250 -0.2600 0. 8850 0.8284 -0.0566
1995 1.4454 0.8830 -0.5624 1.0360 0. 6600 -0.3760 1.0360 0.8568 -0.1792
2005 1.5470 0.7300 -0.8170 1.1226 0. 6960 -0.4266 1.1226 1.0534 -0.0692

Because the relevant social economic data is hard to obtain can not calculate the per ecological footprint condition in the Reserve therefore use per

ecological capacity in Jiangxi in ecological surplus and deficit calculation

DS
DS 2 1.414 ° DS
DS= ef+ec /ef +ec
DS ef ec DS 1
DS 1.414
3 DS o5 1.414 DS, g5 1.408
DS, 05 1.414
4
14%
RS GIS
1
2
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