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5 [0,0.2) Morbidity
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Table 2 Correlation matrix of internal indicators in the vitality

layer
1 2 3
1 1. 000 0.568 —0. 145
2 0.568 1. 000 —0.456
3 —0.145 —0.456 1. 000

®3 HLANENEBIEFRIEXIEERE
Table 3 Correlation matrix of internal indicators in the organi-

zational force layer

4 5 6 7 8 9
4 1.000  —0.379  —0.357 0. 366 0.021 0.761
5 —0.379 1. 000 1.000"" —0.996""  0.899" —0.789
6 —0.357 1.000""  1.000 —0.994"" 0.912° —0.778
7 0.366  —0.996"° —0.994"" 1.000 —0.883" 0.795
8 0.021 0.899" 0.912" —0.883" 1.000 —0.488
9 0.761 —0.789  —0.778 0.795  —0.488 1. 000

Note: " indicates significant correlation at 0. 05 level (two sides) ,

" indicates significant correlation at 0. 01 level (two sides).
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Table 4 Correlation matrix of indicators in the ecosystem serv-

ices layer
11 12 13
11 1. 000 —0.675 0.491
12 —0.675 1. 000 —0.821
13 0.491 —0.821 1. 000
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Table 5 Weight of each indicator was calculated by least square method

H bz

Target layer

N2

Criterion layer

fEhR 2

Indicator layer

A X T o U SR A
Weight relative
to criterion layer

AR T B AR 2 E
Weight relative
to target layer

Ecosystem health Vigor (0. 150 8) FVC 0.409 3 0.061 7
NDVI 0.340 3 0.051 3

LST 0.250 4 0.037 8

Organization (0. 434 0) PD 0.431 2 0.187 2

AREA_MN 0.252 2 0.109 4

1J1 0.149 2 0.064 8

SHEI 0.167 4 0.072 6

Resilience (0. 155 8) Degree of ecological elasticity 1.000 0 0.155 8

Ecosystem services (0. 259 4) Water conservation 0.419 6 0.108 8

Quality of habitat 0.281 5 0.073 1

Carbon cycle 0.298 9 0.077 5
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Fig. 1 Proportions of areas with different ecosystem health grades in Guangxi Beibu Gulf Economic Zone from 2001 to 2020
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Fig. 2 Spatial distribution of ecosystem health grades in Guangxi Beibu Gulf Economic Zone from 2001 to 2020
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Table 6 Proportion of ecosystem health grade transfer area in Guangxi Beibu Gulf Economic Zone

HBmBL L/ %
A A Proportion of transfer area/ %
Type
2001—2004 2004—2005 2005—2008 2008—2009 2009—2018 2018—2019 2019—2020 2001—2020
Improvement of 3 levels 0. 00 0. 00 0. 00 0. 00 0. 00 0.11 0. 00 0. 00
Improvement of 2 levels 1. 65 1.58 0.44 2.46 1.48 3.30 2.31 3.99
Improvement of 1 level 12.50 6.37 14. 21 41. 00 2.44 8.98 3.22 9.15
Stabilization 83. 20 36. 17 83. 85 47.12 83. 34 77.89 78.11 63. 24
Degradation of 1 level 1. 14 50. 45 1. 24 7.86 10. 45 6.63 11.09 17. 86
Degradation of 2 levels 1.51 5. 41 0. 26 1. 55 2.21 3.06 5.27 5.74
Degradation of 3 levels 0. 00 0.02 0. 00 0.01 0.07 0.03 0. 00 0.02
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Fig. 3 Spatial distribution of changes in ecosystem health grades in Guangxi Beibu Gulf Economic Zone
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Fig. 4 Spatial distribution of ecosystem health grades in Chongzuo,Fangchenggang and Qinzhou
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Fig.5 Spatial distribution of ecosystem health grades in Nanning, Yulin and Beihai
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Exploration of Spatio-temporal Changes of Ecosystem Health in
Guangxi Beibu Gulf Economic Zone by Coupling of VOR and In-
VEST Models

DOU Shiqing'”* s ZHANG Nan'’,LIU Dandan’,JING Juanli'"*,XU Yong'”?,GAO Haikuan'"”

(1. College of Geomatics and Geoinformation,Guilin University of Technology,Guilin, Guangxi,541006,China; 2. Ecological Spa-
tiotemporal Big Data Perception Service Laboratory,Guilin, Guangxi, 541006 ,China; 3. School of Civil and Architecture Engineer-
ing, Panzhihua University, Panzhihua, Sichuan, 617000, China)

Abstract; Exploring the spatio-temporal dynamics of the ecosystem health in Guangxi Beibu Gulf Economic
Zone (hereinafter referred to as “study area”)from 2001 to 2020 can provide data support and theoretical ref-
erences for the sustainable socio-economic development and ecosystem health in the zone. A multi-indicator
evaluation system was established by the coupling of Vigor-Organization-Resilience (VOR) and Integrated
Valuation of Ecosystem Services and Trade-offs (InVEST) models to evaluate the ecosystem health of the
study area from 2001 to 2020. The least squares method was employed to optimize the combination weighting
of indicators in the evaluation system. The results showed that:DIn the past 20 years,the area with ecosys-
tem health at the third grade accounted for about 85% of the total area in the study area and was in a relative-
ly stable state, which indicated that the overall ecosystem health in the study area was above the general
state; @In general,the ecosystem health in the northern, western,and southern regions was better than that
in the central and eastern regions; @ The changes of ecosystem health grade in the study area presented a sta-
ble trend,with the degrading area slightly larger than the improving area,which indicated a slight deteriora-
tion trend of the overall ecosystem health; @ The comparative analysis of ecosystem health in the six cities in
the study area on the time scale and space scale showed that Chongzuo,Fangchenggang,and Qinzhou presen-
ted obvious changes of ecosystem health status,while Nanning, Yulin,and Beihai demonstrated gentle chan-
ges. The spatial distribution trends of health status in the six cities were consistent. The results of the study
have practical significance for promoting the coordinated achievement of ecological progress in Guangxi Beibu
Gulf Economic Zone.

Key words: Guangxi Beibu Gulf Economic Zone; VOR model; INnVEST model; multi-indicator evaluation sys-
tem;the least squares method for optimizing combination weighting; ecosystem health evaluation
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