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Evolution Simulation and Driving Factors of Eco-spatial Carbon Sinks in
Beibu Gulf Urban Agglomeration Based on FLUS-InVEST Model

Zhao Yincheng', Qin Menglin"?, Pang Yayue’, Wang Zhengqgiang®, Shi Qiangian'
(1.School of Civil Engineering and Architecture » Guangxi University » Nanning »

Guangxi 530004, China; 2.College of Forestry, Guangxi University » Nanning » Guangzi 530004, China)
Abstract: [ Objective] The impact of future changes in the ecological space of urban agglomerations in the bay
area on carbon sinks were analyzed, and the driving factors behind the changes were identified in order to
provide a reference for future ecological space development direction and strategies for urban agglomeration,
and promote scientific development of new land-sea corridors. [ Methods ] The GeoSOS-FLUS model was
used to predict the ecological space land use pattern of the Beibu Gulf urban agglomeration in 2035 under
three different scenarios (ecological priority, agricultural priority, and urban priority) based on land use data
in 2010, 2015, and 2020. Changes in the spatial distribution of ecological carbon storage between 2020 and
2035 were analyzed using the InVEST model. Geographic weighted regression was used to identify the main
drivers of change affecting land carbon sinks. [ Results] Carbon storage in the Beibu Gulf urban agglomeration
increased under the ecological priority orientation from 2020 to 2035. Carbon storage decreased more under
the urban priority, reaching 3.12 X 10° tonnes. Slope, population, and elevation were the most important

factors influencing the eco-spatial carbon sink pattern of the urban agglomeration, and the spatial expansion
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of towns was the main cause of changes. Ecological space will increase under the ecological priority scenario.

[ Conclusion ] Ecological priority orientation can balance the needs of urban development and ecological space

protection, while urban development priority and agricultural priority orientations can significantly reduce

carbon sinks. In addition, policy measures need to be developed as soon as possible to curb urban spatial

expansion.

Keywords: Geo-SOS model; InVEST model; carbon sinks simulation; carbon storage; Beibu Gulf urban agglomeration
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FIATWALNE DL AT T o B 4 S BROR G55 250 I € 1Y
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o IkAMTSHHmHLIHF AXBREERE t/hm?
4 R M 4 Hb R 4 T e 5
X m e 25 e 2 & ik 2%
HF st 13.50 2.70 17.34
b 58.30 14.58 19.73
O 3.01 13.53 16.00
K I8 0.21 0.00 0.00
5 FH b 1.20 0.93 12.48
A 2.10 0.00 11.36

Z: He i 2 13 3R 0T AU 308 T 3 I A e % R B 8 0 A
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ERR SO Y R R R, 5 20102015 4F
1) e i 1 55 - 350 % B S R AR L o A B Bl A S P
TR B = Kb i AR L. B3R 8 AT
H1,2010—2015 4F B fift B 85 0 1.20 X 10° t,2015—
2020 AFEBR AR 1.77 X 10° ¢, 17 2010—2015 4F 4
Az Al ARG I 94 km®, 20152020 4F A= 45 25 [6) [
U > 686 km”, F iR B8 R B, 20152020 4F B fiff
R 20102015 AF IR 5 AR 2 23 [ i A > A
—ERR,

N7 T] 43 A1 18 R A, U0 V2 3 i ke i ot A7 A

B AEEN
9261
1&:21

WS A M X A0 A 22 5 . B 3 AT B i o 4R R e
VG KA AR T X3 ik Y A iR ) I TIT 2 O B U L S
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JEHER b B « Bl s L AR S A LV RO
{2 AN = RN <2 IN =N Ny B (3 W B [ R 3
VT, Ho B RS L B AR S A LTI VKON L BETT R
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2015 A A Hb il %5 BE AR A3 R B0 A XA TR AR T
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Ay Tk fith o/ ¢ TR/ (kg e m™?)
2010 7.75X108 6.67
2015 7.76 X108 6.68
2020 7.74 X108 6.66

®8 ILMEHTHKILSESTEHEREL

X i 1 25 5 W BV
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B/ ML w KB KA B

2010—2015 +1.20X10% +248 +3 —156 —1 +94
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2010 6.26 7.92 7.18 4.58 7.31 7.54 7.15
2015 6.54 7.65 7.23 4.68 7.28 7.63 7.17
2020 6.51 7.63 7.30 4.96 7.22 7.49 7.06
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— M B AR, 11 T, 20102015 4E 4%
ST A M R R K R PR S AR E R
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