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Research on the method of regional ecological security disaster trend analysis a

case study at the reaches of Liaohe River
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Abstract People pay attention to not only the state assessment of ecological security based on P-S-R  Pressure-State-
Response in practice but also the future disaster trend problem. Disasters are caused by taking risks. Where there is
hidden danger there is also risk of a disaster. Ecological security dangers are factors of disaster. Ecological security
disaster risk is the probability of deterioration and disaster which the ecological security state receives as a result of the
hidden danger harm to the compound eco-system in a certain areas and it is the deterioration trend of ecological security
state that people do not truly control or like to accept. This article applies the geography information system GIS analysis
technique and ecological risk assessment method according to the harm of regional paroxysmal and gradual dangers study

the theories and methods which related to the disaster trend risk based on the case study of Liaohe River.
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Table 1 Ecological security danger factors of Liaohe River The index weight in bracket
Five spheres Ecological security danger factor
Atmosphere Drought Waterlog Cloudy  Sand blowing Dust storm Frost Hail Cold wave  Snow disaster
dangers 0. 0088 0.0062 0.0052 0.0093 0.0257 0.0027 0.0165 0.0804 0.0266
Hydrosphere dangers Flood
0.0132 Endemic
0.0040
Geosphere Earthquake  Subsidence Coast Dilapidation Frozen earth
dangers 0.0012 0.1081 0.1081 0.1081 0. 0009
20a * * *
Biosphere Agriculture  Agriculture Forest Forest fire
dangers Degraded diseases  grass diseases  diseases 0.1081
Plant grassland and insect  and insect  and insect
decrease 0.1081 pests pests pests
0.0746 0.0057 0.0057 0. 0060
pH COD, BOD; NH;-N
Human activity dangers Precipitation [ m m Environmental
Water Soil-water  Grand water ~ Air pollute pH CODy, BOD; NH,-N event
shortage risk ~ loss risk  exploitation index 0.00642 Super Il Super Il Superlll 0.0015
0.0087 0.0027 modulus 0.0062 risk risk risk
0.0327 0.0035  0.0122  0.0060
* Suddenly dangers
2.1.2
1
33
=A X A
2
c P
R,=P C>P c P
F,=P C<P c P £ e
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c P
c P
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2

Table 2 Ecological security direct damage indicator of Liaohe River

Index type Index name Fuzzy duality balance weight
Natural eco-system quality 0.111
Population dense person/km? 0.069

Receptor damage

/km? GDP dense 10*yuan/km? 0.082
GDPPer capita GDP  10* yuan/person 0.135
Capital construction investment % 0.095
. .Per(?entage of education 0.073
investment by government expenditure %
GDP Percentage of environmental 0.099
Receptor sociality parameter pollution investment by GDP % ’
Rate of treatment of industry waste water % 0.095
Amount of Saving Deposits of Urban and Rural 0.117
Residents  10*yuan '
Per capita output of grain kg 0.124
3 GIS
GIS
? GIS
GRID
3.1
15
3.1.1
3.1.2
COD
3.1.3
GIS
GIS
40
2.5km x2.5 km 2.5km x2.5 km 40010
3.2 GIS
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Fig. 1 Ecological security danger factors quantization of Liaohe River
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3
Table 3 Ecological security disaster risk calculation of Liaohe River
Disaster
Areas Min-danger =~ Max-danger Probable Security Receptor Min-risk Max-risk ~ Probable risk index
index index danger index index damage index index index index
0.0607 0.6906 0.1106 0.6782 0.5607 0.0231 0.2626 0.0421 0. 8206
Chaoyang
Sini 0.0566 0.6865 0.0877 0.6934 0.7048 0.0277 0.3355 0.0429 0.5479
Siping
. 0.1004 0.7302 0.1580 0.6543 0.2501 0.0164 0.1195 0.0258 0.5733
Jinzhou
Panjin 0.0256 0.6554 0.0754 0.7219 0.7927 0.0147 0.3751 0.0431 1.9438
. 0.0194 0.6492 0.0583 0.5651 0.6034 0.0066 0.2214 0.0199 2.0102
Liaoyuan
Tieli 0.0867 0.7165 0.1652 0.4263 0.6034 0.0223 0.1843 0.0425 0.9052
ieling
0.0260 0.6558 0.0828 0.4666 0.3208 0.0039 0.0982 0.0124 2.1825
Shenyang
Anch 0.0269 0.6567 0.0891 0.6259 0.6738 0.0114 0.2770 0.0376 2.3099
nshan
. 0.0523 0.6822 0.0905 0.6599 0.6997 0.0242 0.3150 0.0418 0.7286
Liaoyang
Benxi 0.0335 0.6633 0.0703 0.8258 0.7519 0.0208 0.4119 0.0436 1.0963
enxi
0.0318 0.6616 0.0886 0.4290 0.6262 0.0085 0.1777 0.0238 1.7900
Fushun
. 0.0329 0.6628 0.1550 0.6761 0.5879 0.0131 0.2634 0.0616 3.7029
Chifeng
Fuxi 0.1004 0.7302 0.1393 0.5927 0.6316 0.0376 0.2734 0.0522 0.3875
uxin
. 0.0325 0.6623 0.0748 0.5862 0.5806 0.0111 0.2254 0.0254 1.3005
Yingkou
. 0.0295 0.659%4 0.1525 0.4256 0.6088 0.0077 0.1708 0.0395 4.1626
Tongliao
P-S-R
P-S-R P-S-R
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Fig.3 The ecological security disaster trend of Liaohe River
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