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Fig.1 Location diagram of the study area
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Table 1 Data sources and descriptions
Data types

AR5 ik

Source and description

Digital Elevation Model (DEM)

Normalized Difference Vegetation Index
(NDVD

Land use data

Night light data

Temperatures

Precipitation

Statistics on food sown area, food produc-
tion, national average food prices, GDP per
capita, etc.

GDEMV3 30 M resolution digital elevation data from Geospatial Data Cloud Chttps://www.
gscloud. cn/)

Spatial distribution dataset of China's annual vegetation index with a spatial resolution of 1 km
from the Centre for Resource and Environmental Science and Data,Chinese Academy of Sciences
(https://www. resdc. cn/)

30-metre land cover dataset for China from 1985 to 2022 Chttp://doi. org/10. 5281 /zenodo.
4417809)

Annual dataset on night lighting in China from Resource and Environmental Science and Data
Centre of the Chinese Academy of Sciences Chttps://www. resdc. cn/)

Annual mean temperature data at 1 km resolution for China from National Earth System Science
Data Centre (http://www. geodata. cn/)

Annual precipitation data at 1 km resolution for China from National Earth System Science Data
Centre (http://www. geodata. cn/)

Guangxi Statistical Yearbook sChina Statistical Yearbook ( Township) ,China Yearbook of Ag-
ricultural Price Survey (https://www. cnki. net/)
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Table 2 Grading standard of ecosystem health assessment in

Southwest Guangxi

SHE X ] T etk
Score interval State of health
<<0.2 Sickness
0.2-0.4 Unhealthy
0.4-0.6 Sub-health

0.6-0.8 Health
0.8-1.0 Pretty healthy
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Table 3 Coefficient of ecosystem service value for each land use type in Southwest Guangxi

Unit: Yuan/ (hm® - a)

K — B o i A JERIL R
First level type Second level type Farm land  Forest land  Grass land ~ Water area  CO7jiT2CHOR Unused
an
Supply services Food production 1 953.42 424, 27 671.76 1414. 24 0. 00 0. 00
Raw material production 433.11 963. 45 989. 97 406. 59 0.00 0.00
Water resources supply — 2 306.98 494, 98 548. 02 14 655. 06 0. 00 0. 00
Regulating services Gas regulation 1573. 34 3 164. 36 3 482.57 1 361.21 0. 00 35. 36
Climate regulation 822.03 9 484. 25 9 210. 24 4 048. 26 0. 00 0. 00
Clean the environment 238. 65 2 837.32 3 040. 62 9 811. 29 0.00 176.78
Hydrologic regulation 2 642. 86 7 150.75 6 753. 00 180 739. 87 0. 00 53.03
Support services Soil conservation 919. 26 3 862. 64 4 242.72 1 644. 05 0. 00 35. 36
Maintain nutrient cycle 274.01 291. 69 318. 20 123.75 0.00 0.00
Food diversity 300. 53 3517.92 3 853. 80 4 507. 89 0.00 35. 36
Cultural services Aesthetic landscape 132.59 1 546. 83 1697.09 3 341.14 0. 00 17.68
Total 6 982. 81 33 738. 46 34 807.98 222 053. 36 0.00 353. 56
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Table 4 Interaction types and judgment basis of factors
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K

Basis of judgment

ZHAEH

Interaction

QX1 N X2) < Min(Q(XD,Q(X2)

Min (Q(X1),Q(X2)) < Q(X1N X2) < Max(Q(X1),Q(X2))
QX1 N X2) > Max(Q(X1D.Q(X2))

QX1 N X2 =QXD +Q(X2)

QX1NX2)>QXD +Q(X2)

Nonlinearity weakening
Single-factor nonlinear attenuation
Bi-factor enhancement
Independent

Nonlinear enhancement
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Fig.3 Spatial pattern of ecosystem health assessment indexes in Southwest Guangxi from 2000 to 2020
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Fig. 5 Spatial patterns of ecosystem health grade in Southwest Guangxi from 2000 to 2020

SR bR, P b S R S b DX A 2 2R G fhk R A
BT AR, R T A RAE KM LK
B R A A WAL Bl IR AR B AR SR AE B TR B
SRR R TN R N, AR A 2 A A
SERE AR DU S  KI R G WG 1 R ) B R 55
TR A L AR S DX AR S U A B A TR A X
2k S i 5 ] 51 A A AR R, BT AV S koK R Ll R
AR IR & R A AR R b X A S R G B
B, T ur &R T AR TR R R LN KA
WY Ik AT HAE A R, i B £, A
SR B IA) N 50 0L 5% A%, A 25 3R G 1) 3k AR 45 4 1
I HEARA I BOR AR, B, O B R SR AE A
DX s WA Jed £ T ) 5 A 2R A 1A 174 O i DX
1 A BT 1 [ 5 G 5 A S IR B AR, & H g ol el i
JH P e L 46t i e 3 P M 0 A50R, E S T R A
A A TAE A0 I g 3 25 R L X 1 2R S A6 R,
SRR TBE A SR SR A S R
G fdt FAR DL .

2.2 4ABRGBRETUNERIIEER
2.2.1 BE-F&Em

XoF 5 MR R T e 2R S AR G f AR A i B AT
AL R . Q H B K U % N 7 X B 7S AR G B s
6] 4> SR AR K (B 6) . [ FHRM g R R W A R
G fedt B 23 18] 43 5% 04 9K 3 THL - fige B 0 HE 7 o - b B B
FR(X10) > F B 3k (X 3) >3 [ 4T 600 B (X 9) >
NEBRE (X P (X)) > L (X7 >4EY
MK (X 2) > A GDP(X 6) >4E 50 (X 1) >3 1)
(X5), H 4 BF4 0. 760) SF 24K (0. 603) .

BALLT St 58 BE (0.499) . A H %% B (0. 455) . B¢ J&
(0. 450) (2T B (0. 442) VYRR K (0. 434)7 4~ H
SR /N SCIRL -6 A 25 28 40 At e 78 Ak 19 5% e 8 R, o A
BRGERNTTEI R T 0.4, KPR AS R
G At Fe A8 Ak 32 B 7 [ SR A AR AL R N 2T B I s
IR DR v F S50 R I B AR IR K 0 BTk ) e
RS EIAE 4090 LA o AN SCH b 4 b BB R K
)T o B N 18 B 1 i e ) 38948 45 %0 DA 1 X A

DARGERER Wi R,
0.800 0 0.298
@ 00443
0.700 00.598
© 0.748
Z0.600 O
>
So.s00} o
0.400 ®
0.300F © °

XT X2 X3 X4 X5 X6 X7 X8 X9 X10
Factor

B 6 e VY A 2 AR S f A A R T 4%

Fig. 6 Detection results of ecosystem health change fac-
tors in Southwest Guangxi
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Analysis of Spatial and Temporal Changes in Ecosystem Health
and Its Drivers in Southwest Guangxi in the Last 20 Years

HUANG Lifang"**, QIN Xingming"**" " . HU Baoging"*, HUANG Simin"**,
WEI Wenwen'?,CHEN Siqil’z'3

(1. Key Laboratory of Environment Change and Resources Use in Beibu Gulf, Ministry of Education, Nanning Normal University,
Nanning » Guangxi,530001.China; 2. Guangxi Key Laboratory of Earth Surface Processes and Intelligent Simulation, Nanning Nor-
mal University, Nanning, Guangxi, 530001, China; 3. School of Geography and Planning, Nanning Normal University. Nanning,
Guangxi,530001,China;4. Key Laboratory of Karst Ecosystem and Treatment of Rocky Desertification of Ministry of Natural Re-
sources , Guilin, Guangxi, 541004 , China)

Abstract: Exploring the health of ecosystems in Southwest Guangxi can provide a theoretical basis for region-
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al sustainable development. This article analyzed the regional ecological health by constructing a " Vigor-Or-
ganization-Resilience-Services" (VORS) model,and explored the driving factors affecting ecosystem health
with the help of geographical detectors. The results showed that; ©During the past 20 years,the average val-
ue of ecosystem health index in Southwest Guangxi increased from 0. 446 in 2000 to 0. 478 in 2020, showing
an overall improvement trend, which benefited from the implementation of a series of ecological restoration
projects such as returning farmland to forest,soil and water conservation,and rocky desertification control.
@1In terms of spatial distribution pattern,the ecosystem health in the northwest and central regions of South-
west Guangxi was generally better than that in the southeast region. The northwest and central regions were
dominated by sub-health conditions,while morbid and unhealthy conditions distributed in the main urban area
of Nanning City in the southeast. @Land reclamation rate,average altitude,nighttime light intensity, popula-
tion density and slope were the main factors affecting the health of regional ecosystem,and their explanatory
power was all greater than or equal to 0. 45. Compared with the single factor, the interaction between natural
factors and human factors had a stronger explanatory power for the health of regional ecosystem. In the fu-
ture development,the coordination between regional ecological environment protection and high-quality eco-
nomic development should be strengthened,and the health level of regional ecosystem should be improved.

Key words: ecosystem health; VORS model; geographic detector;driving factor; Southwest Guangxi
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