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Fig.1 Location of the coal base in the eastern Heilongjiang Province
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Table 1 Correlation matrix of economic urbanization indexes

X1 X2 X3 X4 Xs X6
X 0.000 2.843 3.027 2.783 1.330 4.570
x 2843 0.000 3.654 4.674 2.189 3.571
xo 3.027 3.654 0.000 3.392 2.931 4.116
x 2783 4.674 3.392 0.000 3.082 4.423
xs 1.330 2.189 2.931 3.082 0.000 3.676
x 4570 3.571 4.116 4.423 3.676 0.000
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Table 2 Evaluation index system of vulnerability and coordination of coupling of urban and ecological environment
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Table 3 Coordination degree grade classification
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Table 4 The vulnerability assessment of the coal-electricity

base in the eastern Heilongjiang Province in 2010

Mo ERNES RCENES PN BRI RN

(| 0.22 0.43 0.25 0.09 0.01
FEA 0.08 0.11 0.64 0.17 0.00
R 0.27 0.44 0.24 0.06 0.00
LH 0.05 0.25 0.22 0.47 0.00
P 0.12 0.43 0.25 0.20 0.00
L 0.00 0.00 0.07 0.58 0.35
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Fig.2 The vulnerability membership of the coal-electricity

base in the eastern Heilongjiang Province in 2010
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Table 5  Urbanization, ecological environment and the
coordinated development of the evaluation results
g AN gL BRSP4
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Fig.3 The predictions of the vulnerability in the coal-electricity base in the eastern Heilongjiang Province from 2013 to 2022
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Table 6 The predictions of the coordination in the coal-electricity

base in the eastern Heilongjiang Province from 2013 to 2022

R L T S T N T e e e R T 2 PR A
2013 0.53  0.64 056 068 054 082
2014 054 064 057 068 054 0.2
2015 0.54  0.65 057 068 055 082
2016 054 065 057 067 055 081

2017 0.55 0.65 0.58 0.67 0.55 0.81

2018 0.55 0.66 0.58 0.66 0.56 0.81
2019 0.56 0.66 0.58 0.66 0.56 0.81
2020 0.56 0.66 0.58 0.66 0.57 0.81
2021 0.56 0.67 0.58 0.66 0.57 0.81
2022 0.56 0.67 0.58 0.66 0.57 0.81
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Fig.4 The predictions of the relationship between vulnerability and coordination

in the coal-electricity base in the eastern Heilongjiang Province from 2013 to 2022
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Dynamic Simulation of Vulnerability and Coordination of the Coupling
of Urban and Ecological Environment Based on BP: A Case of the
Coal-electricity Base in the Eastern Heilongjiang Province

CHEN Xiao-hong, WU Guang-bin, WAN Lu-he

(Key Laboratory of Remote Sensing Monitoring of Geographic Environment, College of
Geographical Science, Harbin Normal University, Harbin, Heilongjiang 150025, China)

Abstract: The research area of this article is the coal-electricity base in eastern Heilongjiang Province, which is
a typical coupling of urban and ecological environment. By the supporting of BP neural network and combin-
ing the method of fuzzy comprehensive evaluation, this article predicts the vulnerability and coordination of
the coupling of urban and ecological environment from 2013 to 2022 in the coal-electricity base in the eastern
Heilongjiang Province. The results show that Hegang, Shuangyashan, Jixi are the heavier vulnerability dis-
tricts; Jiamusi belongs to moderate vulnerability, but developing speed is more slowly; Qitaihe and Mudanji-
ang are mild vulnerability, but severe vulnerability and heavier proportion in Qitaihe is relatively large, and vul-
nerability in Mudanjiang is better than that in Qitaihe; Hegang, Shuangyashan and Jixi are moderate disorders
districts, Jiamusi and Qitaihe are endangered disharmony, and coordination grade in Mudanjiang is good coor-
dination. The results of the relationship between vulnerability and coordination show that Qitaihe is slowly de-
cline; Mudanjiang is basically flat; the others are slowly rising. It indicated that the overall vulnerability and
coordination of the coupling of urban and ecological environment in the coal-electricity base in the eastern Hei-
longjiang Province are not optimistic and the reference of scientific significance could be provided to the

eco-environmental protection and reasonable urbanization road by this research.
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ty; the coal-electricity base in the eastern Heilongjiang Province



