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Evaluation of lake ecological security in Yunnan Province based on the DPSIR model

HOU Lei, LU Jiangrong, LIANG Qibin, WANG Chen

(College of Ecology and Environment, Southwest Forestry University, Kunming 650224, China)

Abstract: In order to understand the trends and driving factors of the ecological security of lakes in Yunnan Province, 16 factors reflecting
the ecological security state of the lakes were chosen and divided into five corresponding project layers based on the drivers —pressures—
states —impacts —responses (DPSIR) model, allowing for an ecological security evaluation index system of such lakes to be constructed.
Using data collected from bulletins, statistical year—books, and planning books from 2009 to 2018, the ecological security status of lakes in
Yunnan Province was evaluated. The results showed that the ecological security index of these lakes showed a trend of first decreasing and
then increasing and that the ecological security level of these lakes could be categorized into three types, from grade IV (dangerous) to
grade V (more dangerous) and then grade Il (early warning). The ecological security index reached the lowest value of 0.153 in 2011 and
showed a steady improving trend from 2014 to 2018. The variation trend of the project layer index was consistent with that of the ecological
security index, and the values of state and impact project layer indices, which coniributed the most to the ecological security index, were
relatively low. This phenomenon was attributed to the limiting factors such as chemical oxygen demand, total nitrogen, and eutrophication
index. There were significant positive correlations (P<0.01) between the ecological security index and the index of each project layer with
the exception of the pressure layer, which indicates that it was more difficult to regulate the emission load of chemical oxygen demand and
ammonia nitrogen than other indicators. The results indicate that policy control measures such as the adjustment of industrial structures,
pollution prevention and control, and ecological restoration have played a positive role in improving the ecological security of lakes in
Yunnan Province.

Keywords: plateau lake; ecological security evaluation; drivers—pressures—states—impacts—responses model; policy regulation
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Table 1 Evaluation index system of lake ecological security in Yunnan Province
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Table 2 Pollution load and weight distribution of the nine lakes in

Yunnan Province

WA/ AR RAL m

B Basin population/  Lake capacity/ ﬁy'%.ﬁﬁ ) ﬂfﬁ
Lake 10° 10° Pollution load*  Weight
T 400.00 15.82 25.28 0.299 1
PR 521 5.41 0.96 0.0114
RS2 84.47 29.03 2.91 0.034 4
eAli# 17.80 201.40 0.09 0.001 0
A2 1 20.77 2.05 10.13 0.1199
Fe ) 26.55 1.19 22.24 0.263 0
TRt 3.89 16.71 0.23 0.002 8
/ARl 0.36 20.72 0.02 0.000 2
S 13.95 0.62 22.67 0.268 2

TE - {5 QL U BAALIIA At (4 m®) 5 2R B A T8 )
Note:* Pollution load is the number of people (10*) needed to be
carried by per unit of lake capacity(10°m*).
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Table 3 The weight value of evaluation index of lake ecological security in Yunnan Province

T H 2 T H JA R (W) bR EhRZAE (W) H— A (W)
Project level Weight of project Indicator level Weight of indicator Normalized weight
LISyl 0.036 5 JSYNE| 0.387 4 0.014 1
il dite 0.3013 0.0110
Foml it 03112 0.0114
JE 0.0813 BHKE 0.0142 0.001 2
A2 A R 0.495 8 0.040 3
SR HEC 0.490 0 0.039 8
RS 0.467 3 b2 e i 03125 0.146 0
LB 0.3516 0.164 3
PR R 0.3359 0.156 9
Al 0.268 6 KA B IR AR AL 1.000 0 0.268 6
M b7 0.146 3 JLRIAE MR B A 0.036 0 0.005 3
RIE A L A B 1B 0.1821 0.026 6
WG K AL 0.203 2 0.029 7
s Nyt 0.164 2 0.024 0
BTK IR H R 02130 0.0312
SRS LYNTE e 0.201 5 0.029 5
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Table 4 The levels of lake ecological security
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Figure 2 Inter—annual changes of lake ecological security index in Yunnan Province
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Figure 3 The inter—project level relationship of lake ecological security in Yunnan Province
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