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Forecasting system for ecological carrying capacity of Wulingyuan Scenic Spot

based on ANN
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Abstract Humans are currently facing serious environmental challenges at global and local levels. Sustainable development
has become equally important with national security in recent years. The sustainable ecological carrying capacity of an
ecosystem is best indicated by the relation between ecological carrying capacity and ecological load. The present research
aimed to develop a forecasting system for measuring sustainability of ecosystem in Wulingyuan Scenic Spot using an early
warning of ecological carrying capacity. For this the evaluation indices system of ecological carrying capacity in
Wulingyuan Scenic Spot was established using principal components analysis PCA  and analytic hierarchy process

AHP . On this basis 17 indices including the resources environment and social-economy which were separated from
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the resource carrying capacity environment carrying capacity ecological elasticity and ecological pressure-bearing were
chosen as the early-warning indices inputs. Afterwards the whole Wulingyuan Scenic Spot was divided into several early
warning districts with different sustainability of ecosystems according to the ecological load-bearing index calculated by the
State Space Approach SSA . Finally based on the samples tests the BP neural network model BPNNM  was
established and the forecasting system for ecological carrying capacity in Wulingyuan Scenic Spot was developed. The
results showed that the whole Wulingyuan Scenic Spot was over the carrying capacity in 2000 which was mainly due to the
urbanization of core areas in it. The results further revealed that Xiehe Village was ever over the carrying capacity because
of the unreasonable exploitation and utilities of the local resources. The forecasting system of ecological carrying capacity

carried out by the BPNNM might be useful in forecasting sustainability of ecosystems. Therefore it can promptly reflect
the regulation consequences of ecosystems sustainability and serve as scientific basis for the regional sustainable

development.
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Table 1 PCA for assessment of sustainable carrying capacity

Evaluation . Contributions Total
Factors Figenvalue rate contribution rate
Xo1 13.32 0.625 0.625
R Xoa 4.65 0.085 0.71
K 1 Xos 2.46 0.048 0.758
95% 2 Xis 1.85 0.039 0.797
X0 1.53 0.038 0.835
13 Yo 1.21 0.023 0.858
2.1.2 Yoo 1.02 0.023 0.881
Yos 0. 89 0.017 0. 898
Zg» 0. 80 0.012 0.91
AHP AHP Zy 0.73 0.013 0.923
Zy 0. 68 0.013 0.936
Zy 0.5 0.011 0. 947
Zs 0.44 0.008 0.955
2
Table2 Evaluation indicators of the ecological carrying capacity
Evaluation index
Evaluation objectives Evaluation item Name Weight
Xy, scenic area X, 0.05
Warning sources Sustainable Resources index Xos Vegetation coverage X, 0.07
carrying Capacity index Xos Biodiversity X5 0.07
Xis 0.08
X9 Ecological conservation value X,q 0.10
X,, Landscape fragmentation 0.05
Yy, Air Quality 0.09
Environment index Yy, Water Quality 0.07
Y4 Soil Environmental Quality 0.07
GDPZ, GDP Per capita 0.05
Socio-economic index Z, Population density 0.07
Z 3 Proportion of the tertiary industry 0.05
Z s Tourism Congestion 0.05
ay; Climate 0.04
Ecological flexibility ag, Land Cover 0.03
ay3 Soil 0.03
ay, Hydrological 0.03
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Table 3 The grade on factor of early warning system
Interval of warning degrees Bearing State Sustainable State Grades of warning degrees Similar Signal Lights
RCCsus<0 . . . . . .
Over carrying capacity Unsustainable Serious Red signal light
0 <RCCsus<0.0095
S Under carrying capacity Unsustainable Middle Yellow signal light
RCCsus >0.0095
s Under carrying capacity Sustainable Light Green signal light
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Table 4 The fitting comparison between SSM and BP-ANN
Ttem - . . .
Actual data Fitting data Signal signs of consistency
Zhonghu 0.01242 0.0124 Consistent
Tianzishan 0.01057 0.0106 Consistent
Suoxiyu Forest Farm 0.01353 0.0135 Consistent
Zhangjiajie Forest Farm 0.00892 0.0088 Consistent
Xiehe -0.00007 —-0.0001 Consistent
Jundiping 0.01794 0.0178 Consistent
Suoxiyu 0.01761 0.018 Consistent
1996 0.01009 0.0097 Consistent
1998 0.00290 0.0028 Consistent
2000 -0.00143 —-0.0006 Consistent
2002 0.01423 0.0147 Consistent
2004 0.02190 0.0206 Consistent
2010 0.2440 Consistent
7 3
7
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Fig .7 Related analyses on single index of super-carrying and super-carrying status
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