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Fig. 1

Overview of the study area

1. steep slope of natural forest 2. steep slope of economic forest 3. steep slope of artificial forest 4. gentle slope of natural forest 5. gentle slope of economic

forest 6. steep footslope of natural forest 7. steep footslope of economic forest 8. gentle footslope of natural forest 9. gentle footslope of economic forest

10. gentle footslope of artificial forest 11. steep slope depression of natural forest 12. steep slope depression of economic forest

13. gentle slope depression of natural forest 14. gentle slope depression of economic forest
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Table 2 Spatial distribution of carbon storage in ecosystem (t-hm )

T+ e b _F AP A R by A Rl PRI b 1

B SRR BEYE 113 225.84(89.18) 20.60(8.14) 6.72(2.65) 0.07(0.03)
ZETMRBESE L1 164.15(78.29) 41.51(19.80) 3.89(1.86) 0.11(0.05)
N TARBEYE L3 184.19(53.42) 144.84(42.01) 15.66(4.54) 0.11(0.03)
H SRR GEE 1113 205.08(69.37) 73.51(24.87) 16.94(5.73) 0.08(0.03)
ST L3 116.83(88.77) 12.18(9.25) 2.55(1.94) 0.05(0.04)
B SR ARBESO 174.10(65.79) 73.51(27.78) 16.94(6.40) 0.09(0.03)
G T MRBESL I 117.72(88.31) 11.20(8.40) 4.39(3.29) 0(0)
H ARG 181.45(66.70) 73.51(27.02) 16.94(6.23) 0.14(0.05)
TG 110.90(88.35) 13.01(10.36) 1.62(1.29) 0(0)
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ZETT R 91.40(91.34) 6.69(6.68) 1.98(1.98) 0(0)
H SRR Y b 120.82(57.16) 73.51(34.78) 16.94(8.02) 0.08(0.04)
ARG 160.58(94.69) 6.89(4.06) 2.11(1.24) 0(0)

F-H 184.24(83.25) 29.94(13.53) 7.05(3.19) 0.06(0.03)

TE: 155 N B Az R i G AR S R R R T L

Note: The data in parentheses is the percentage of carbon storage of this layer to that of the ecosystem.
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Fig. 3 Carbon storage simulated by different scenarios
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Table 5 Carbon storage assessment under different scenarios
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Service assessment of carbon storage of typical karst
peak-cluster depressions in Guilin

ZHU Bailu"*’, DENG Yan', XIE Yungiu"’, KE Jing"’, WU Song"*’, HUANG Jing’, HOU Mengmeng’

( 1. Institute of Karst Geology, CAGS/Key Laboratory of Karst Dynamics, MNR & GZAR/ International Research Center on Karst under the Auspices of
UNESCO, Guilin, Guangxi 541004, China; 2. Shenzhen Yuanging Environmental Technology Service Co., LTD, Shenzhen, Guangdong 518071, China; 3.
Pingguo Guangxi, Karst Ecosystem, National Observation and Research Station, Pingguo, Guangxi 531406, China; 4. College of Environment and
Resources, Guangxi Normal University, Guilin, Guangxi 541004, China; 5. College of Environmental Science and Engineering,

Guilin University of Technology, Guilin, Guangxi 541006, China )

Abstract To reveal the impact of land use change on carbon storage under different development modes, this study
took the karst peak-cluster depression in Xitang village, Xingping town, Yangshuo county, Guilin City as an example.
Based on the field survey data in 2020, the study used InVEST model to evaluate the carbon storage of karst peak-
cluster depression, and simulated the impact of vegetation types on carbon storage under two development scenarios
(ecological protection model and economic development model).

The study showed the following results, (1) The total carbon storage of the study area was 16,641.68 t with the
carbon density of 221.30 t-hm . Its total economic value was 19.97 million yuan, and the economic value per unit area
was 265,600 yuan-hm °. The low value area was mainly concentrated in the north side of the hill slope, while the high
value area was mainly distributed in the west and south side of the hill slope. (2) The proportions of the steep slope of
natural forest, the gentle slope of natural forest and the gentle slope of economic forest to the total carbon storage of
ecosystem were 51.96%, 16.04% and 10.44%, respectively. These three land types were the main sources of carbon
storage. The carbon storage capacity per unit area of steep slopes of plantation and gentle slopes of natural forest was
the strongest. (3) The amounts of carbon storage of artificial forest, natural forest and economic forest were 244.35 t,
12,215.17 t and 4,182.36 t, accounting for 1.47%, 73.40% and 25.13% of the total carbon storage of the ecosystem,
respectively. Natural forest is the main carbon sink of the ecosystem. The carbon densities of artificial forest, natural
forest and economic forest were 339.38 t-hm °, 261.79 t/ha and 150.34 t-hm’, and the economic value per unit area was
407,200 yuarrhmfz, 314,200 yuan~hm72, and 180,400 yuarrhmﬂ, respectively. Not only soil in natural forest and
economic forest but also soil and above-ground vegetation in artificial forest are the largest carbon sink. (4) The carbon
densities of soil, above-ground vegetation, underground vegetation and litter were 184.24 t-hm >, 29.94 t-hm°, 7.05
t-hm * and 0.06 t-hm *, respectively. The proportion of soil carbon sink to ecosystem carbon sink was 83.25%, and soil
carbon storage was the largest carbon pool in the ecosystem. Soil in both natural forest and economic forest is the
largest carbon sink, and soil and above-ground vegetation in artificial forest have the largest carbon sink. (5) The
carbon reserves of current situation, ecological protection mode and economic development mode were 19.9725
million yuan, 22.5214 million yuan and 15.953 0 million yuan, respectively. Under the ecological protection mode, the
natural forest and artificial forest increased by 8.74 hm’ and 4.78 hm’, respectively; the economic value of carbon
storage increased by 2.5489 million yuan. Under the economic development mode, the area of economic forest
increased by 45.99 hm’, and the economic value of carbon storage lost 4.019 5 million yuan. The study indicates the
impacts of different development modes on land use and carbon storage service function of karst ecosystem, which can
provide reference for determining the future development mode of the core scenic area of Lijiang River Scenic Area in

Guilin and the Karst World Natural Heritage Site in Guilin and the control of rocky desertification.

Key words carbon storage, InVEST model, karst peak-cluster depression, scenario simulation, land use

(i K%M 4)
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