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rass
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Fig.5 Changes in carbon hotspot of ecological spaces in Xiangyang City in 2000 ,2010,2020,and 2030
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Table 2 Statistics of hotspot areas in Xiangyang City in 2000, 2010, 2020, and 2030
2000 2010 2020 2030
o A A YRR A AR SR
[i] %% [B] T AR %% [B] T AR A
| | |
5 Level M mmewe T w0 e
Percentage of Percentage of Percentage of Percentage ofeco-
Area . Area . Area . . .
ecological space ecological space ecological space logical space areain
area in the year area in the year area in the year the year
SSHE (CEE
i BfE90%) . 309.26 2.93 379.82 3.57 230.37 2.18 233.63 2.21
Weak hotspot (90% confidence)
PR BT CEASBE 9520)
723.94 6. 755.69 7.10 710.74 6.72 61.57 1
Medium hotspot(95% confidence) 39 8 0 0 8 815
AR (AL 9900)
Strong hotspot(99% confidence) 3856.58 36.48 4162.03 39.09 3962.83 37.47 5202.19 49.21
H3t Sum 4.889.78 46.25 5297.55 49.75 4 903.93 46.37 6297.38 59.57
3 i it AR T 2 AR DX SR B A A7 RE T o ASBIFFEHE T 2000,

B it A 0 A Bk S A BT EEAR T e

LULC J& 820l e it 1 1) G BE I R 2 — RS R
LLAANE N I 28 (B A AR S A O 26, AT R ) LULC

2010 A1 2020 4F LULC %4 , i 23 PLUS #5% 7 455 41
2030 4EH 4k , 33z FH InVEST #5875 180 o5 40 by %of 32
PR A 252 [a) B fith o S 28 (R RRIE AT IR 9E . 45 2R
S £ 2000—2020 4 1] 22 BH i1 A= 25 25 [ T FRAf s, T
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Table 3 Analysis of regional changes in carbon hotspot and cold spots from 2000 to 2030
I - o 2000—  2010—  2020—
£ ¥ Name AT X K] District
No. 2010 2020 2030
01 ZRILA Donggong Town T E Nanzhang A v A
02 T AT AR H SR 23 Bl Xiangshuihe Provincial Forest Park TR E Nanzhang A A A
03 A1l Yangjiao Mountain RTEE Nanzhang - A A
04 MEY Yangjiapo Fg7% 8 Nanzhang - v A
05 7)1 %2111 Bodaoliang Mountain P Baokang v A A
06 FERHE Zhangshuya {RFEH Baokang v A
07 TR AR A SR\ 1] Baokang Provincial Forest Park FREE L Baokang A v v
08  PRAEESEIRTIARM A 28218 Baokang Yaozhihe Forest Park TR Baokang A - A
09 BT [ R G 1 SRR X 4538 Eastern part of Nanhe National Nature Reserve 298 Gucheng A v -
10 KiLEEF Dashanliangzi TR E Nanzhang - A A
11 f14E5E Shihua Town 48 Gucheng v v A
12 KA Guofengyazi 4B Gucheng A v A
13 B4 A IR R AR A SR8 ] Yicheng Jinniushan Provincial Forest Park BT Yicheng v A A
14 EWE A GO [ SR 23 FE Yicheng Yinghe Provincial Wetland Park BHET Yicheng - v A
15 AT WA 2 AR AR A SR A T Zaoyang Qingflengling Provincial Forest Park WA Zaoyang v A A
16 K1l Daba Mountain AT Zaoyang v - A
17 % 7K J Luotian Reservoir A AT Zaoyang v A v
18 £ #F Shifo Temple AT Zaoyang v A -
19 A 7 = [ R AR E SR Zaoyang Baizhuyuansi National Forest Park A PATT Zaoyang - v A

e A ARSI T sl VT W, W et 2 S A Bt A7 e AT 5 v ARSRIAMB ARl v (T v , 150t it 2 SR st e it A7 e

AR R [ - R IO @284k . Note: A represents an increase in heating value or a decrease in cooling value, indicating an overall increase in

carbon storage capacity in and around the site; and v represents a decrease in heating value or an increase in cooling value, indicating an overall

decrease in carbon storage capacity in and around the site ; - represents no significant changes.

TE 2030 415 AL S IRL LI 19 A 2525 1R AL JEE
WA s 21 2030 4F , 32 BH i il 2k phy 77 A= 25 s i) AR AR A
IO e A AR LG B fi e R AEL 240 18.47 kg, %
SIAGTEVE TR IR AU R B AR 5 AR SRR ARAT
B FO0 AL 22 BH T AR 25 25 (Rl B A Rk Jm o Sttt LA
T =R

D) WA AR X A 2 s 8] Fe B T oo e i
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P
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Jr B B, o R PR [ s [ R0 R A 4 SR 2
XA IR IR Z — o TR VAL AT R L AR A
A G 7 BH (gross ecosystem product, GEP) 5 |
F1 SRR WRRIAE K A5 PR AN S 4R R 2 SR R
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Predicting carbon storage of ecological space
under constraints of ecological bottom line:
taking Xiangyang City as an example

HAN Yiwen, WAN Mingxuan, FANG Tieshu, WAN Min

College of Architecture & Urban Planning, Huazhong University of Science and Technology/
Hubei Engineering and Technology Center of Urbanization , Wuhan 430074, China

Abstract Ecological space is an important vehicle for maintaining regional carbon balance and secur-
ing carbon storage, and the redline area of ecological protection is an important part of ecological space.
This article aimed at studying the spatial and temporal response of the carbon storage of the ecological
space under the constraints of the ecological bottom line. The ArcGIS platform was used to integrate the
PLUS model and the InVEST-Carbon model to predict and simulate the changes in carbon storage of eco-
logical space and its spatial characteristics in Xiangyang City , Hubei Province, China, from 2000 to 2030.
The results showed that the area of ecological space in Xiangyang City decreased between 2000 and 2020.
It is predicted that the degradation rate of ecological space will decrease by 2030 under the constraints of the
ecological bottom line. By 2030, the carbon storage in Xiangyang City will undergo a corresponding trans-
formation due to changes in ecological space. The maximum carbon storage per grid unit is about 18.47 kg,
mainly distributed in the forest land in the west, northeast, and southeast. The hotspot analysis presents a
pattern of “concentrated hotspot and scattered cold spots”. The constraint of ecological bottom line helps to
optimize the pattern of carbon hotspot in the ecological space of Xiangyang City. It will provide scientific
guidance for implementing “carbon peaking and carbon neutrality” strategies and promoting low-carbon
planning in similar regions.

Keywords national ecological space; land use prediction; carbon storage ; ecological redline ; climate

changes
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