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Carbon Storage Estimation and Influencing Factors in a
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[ Abstract] 1In order to estimate carbon storage and investigate its influencing factors in typical karst rocky desertification regions,
Jianshui County, located in the upper reaches of the Yangtze River and within the Nanpan River Basin, was selected for study due to its
significant ecological position. Data from Landsat 5 Collection 1 Tier 1 Surface Reflectance, Landsat 8 Collection 1 Tier 1 Surface Re-
flectance, and digital elevation model (DEM) were used to conduct the analysis. The google earth engine (GEE) platform and the in-
tegrated valuation of ecosystem services and trade-offs (InVEST) model was used to estimate and predict carbon storage, while the geo-
detector tool was employed to analyze influencing factors. The results show that, between 2000 and 2020, Jianshui County was predom-
inantly classified as potential rocky desertification and non-desertification, with the rocky desertification area found to have decreased
by 115 km”® overall, and the non-desertification area increased by 21 km*, reflecting an improvement in desertification conditions. Car-
bon storage displayed a spatial distribution pattern of “higher in the north and south, lower in the center,” with recorded values of
116.293 t, 113.310 t, and 118. 363 t in 2000, 2010, and 2020, respectively, demonstrating an initial decrease followed by an in-
crease. Projections suggest that carbon storage may reach 129. 981 t by 2030. Temperature (¢ =0. 672) was identified as the primary
factor affecting changes in carbon storage, with the interactions between factors shown to have a stronger effect on carbon storage than
individual factors, especially the interaction between slope and temperature (¢ =0.998), indicating a non-linear enhancement. Tt is
concluded that carbon storage in Jianshui County exhibits a trend of initial decrease followed by increase, influenced by both natural
and social factors, with a spatial pattern of “higher in the north and south, lower in the center. ”
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Table 1 Classification criteria of rocky

NDRI = x 100% (3)

x 100% (4)

desertification levels

' 33 FAOWRER/ % AHGEERE/ % W/ (°)
1 ToA Ak <10 >80 <5
2 WBTEAE 10 ~30 60 ~ 80 5~8
3 REAEL 30 ~50 40 ~60 8~10
4 hEEAEAL 50 ~70 20 ~40 10 ~20
5 @EEAEL >70 <20 >20
2.3 ET InVEST EEEEHBIES

N
w
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Table 2 Carbon density at different levels of rocky
desertification in Jianshui County

ZEE/(t-hm~2)

AR i mranw W
T Ak 33.48 24.26 6.20
WIEA AL 23.40 17.14 2.76
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Table 3 Types of interactions among influencing factors

F W A ZHAEH
q(X; NX,) <min[q(X,),q(X;) ] LM 55
min[¢(X,),q(X,) ] <q(X,NX,) < .
278
max[g(X,) (X, ] PR T AR LR PR 55
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(a) 20004
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Table 4 Areas of rocky desertification at different

levels in Jianshui County

2000 4F 2010 4 2020 4F
AEAER wRY s mAY Wl @R Kl

km? % km? % km? %
TAEAL  1343.0 62.7  1235.0 57.7 1364.0 63.6

WIEAB  356.0 16.6 380.0 17.7 453.0 21.2
BREAEA 253.0 11.8 304.0 14.2 219.0 10.2
REEAEAE 181.0 8.5 213.0 9.9 103.0 4.8
AR 8.0 0.4 10.0 0.5 5.0 0.2

At 2141.0 100.0 2 142.0 100.0 2 144.0 100.0

(b) 20104

TR B AN A S X A A 22 5, 3 kAT BB IR
T2 2000—2020 4FHK B SARIAA 5,

O IEERX
Py Y

AR AL
AR A A
A

- EEA rﬁﬂs 0 . A A

(¢) 20204
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Fig. 1 Classification map of rocky desertification in Jianshui County
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Table 6 Results of interaction analysis

SZHER RHAEH F AR B R R
X,NX;, ¢(0.991) >¢q(X, =0.279) +
1351 |27
ol 129.980 X, NXyy  q(X5=0.672)/q(X,, =0.328)
130 vy 900-998) >(X; =0.310) + -
125t T (X, =0.672) o
= 120} 118.363 q(0.995) >max[ ¢(X, =0.603), )
bl 116.294 X, NX; : U T d
priRiEL 113311 q( X5 =0.672) ]
< YAy q(0.977) >max[ q(X5 =0.672), ———
110+ A [
T (X, =0.381) ] "
1051 (0.975) > max[ g(Xs =0.672)
q qlAs 5
X, NX, K] F- 348 5
100— - — ST (X, =0.477) ] T
20004 20104 . 20204 20304 oy 90-975) >(X; =0.672) + P
i
(X, =0.278) i
B2 HoK B VX, Xy Xy Xy Xg Xy X 20500275 W e 0 816 AL
Fig.2  Carbon storage in Jianshui County NV 3% pH RERERAY
R5 BERREUBRBESHILE
Table 5 Carbon storage and carbon sequestration at different levels of rocky desertification
sk Tefitt i/t BRI/t
R 2000 4F 2010 4F 2020 4F 2030 4F 2000—2020 4F 2020—2030 4F:
Tof sk 72.916 65.380 75.279 110.138 2.363 34.859
WTE A B 19.305 20. 056 25.093 13.289 5.788 -11.804
A AL 13.723 16.090 12.073 6.250 -1.650 -5.823
B A AL 9.885 11.218 5.681 0.303 -4.204 -5.378
HE AL 0.465 0.567 0.237 0.000 -0.229 -0.237
it 116.294 113.311 118.363 129. 980 2.068 11.618

¥ FE M HE . www. stae. com. cn



2025,25(15)

B, A SR A A DX i B R ) [ T

6575

TiE R/t
CaEAEX
o 55,7546

-‘ﬁ: 15138

TR/t
CdEAmX
o 75:5.7546

B 15138

(¢) 20204F

Wl /t
COaEawIX
o i1 5.7546

-'m: 1.513 8

COHEAEX
o P 5.7546

- 1§ 15138
(d) 203048

B3 K Bt ik oA P

Fig. 3  Carbon storage distribution in Jianshui County
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