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Table 1 Overview of datasets used in this study
e 3l Z R LN Bl A IR
EREES = FE(DEMD grid(30 m) Hb 275 8] B0 = Chttps: //www. gscloud. en/)
grid(30 m) i DEM 31515 5|
grid(30 m) t DEM i1 515 5
AEREK grid(1 km) W% = 255 KRB F- 5 (https: //portal. casearth. cn > poles)
SRR grid(1km)  EZ IR R GRHF 8 T (hitps: //www. geodata. cn/data/)
H— AL R B(NDVD  grid(30 m) [ & A 5 o0 (https: //nesdce. org. en/)
HaHEER = bR e grid(30 m) Google Earth Engine W58 432
HRET™ i Bl LR (52 IT 9T 4R %) EPS B HHECR T /2
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UNEE S Bk (HFETGIELE)Y EPS St $uds - /5
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Table 2 Number of sample points A~
AEfy sl win T HiE R b bCI Ej: A F) Git
1990 550 475 998 411 743 399 840 553 4969
1995 439 387 1094 376 759 432 782 491 4760
2000 564 397 1423 369 775 416 808 593 5345
2005 513 406 1123 420 807 435 786 559 5049
2010 855 452 2137 335 780 414 901 614 6488
2015 416 412 967 388 742 407 688 470 4490
2020 333 386 1084 409 838 474 744 569 4837
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Table 3 Carbon density parameters of the four carbon pools under different land use types t-hm™
s A R FET TR Ho bR b MR Ho T B
B 2.84 4.94 31.49 23.45
et 4.09 12.32 46.14 33.67
FL 2.19 10. 26 29.03 25.13
bC 0 0.09 0 0
R 0 0.09 0 0
HE 0 0.09 0 0
AR 0 0.73 0 7.99
A e 0 0.38 6.28 0

x4 THMFIRABESREHE

Table 4 Land use intensity classification index

i Bt b i) iy KK A ) FH b
DHRIEHA, 3 2 2 2 4 1
2 HER5H5MWH
2.1 TF A

% SCHE FH 1990—2020 4 45 5 47y 10T, 36 74 1 39116 38 S8 B R 008 0 P BEHL AR A 4326 O ok 1
GEE V&5 L3 4 i A FHBCHs E 47 70 26484 o 3R S BT, 70 JE S R AT 5 73 20K L 280K, O HL 5% i X
FEIR RS BN 43 S 8 R o P A s

RS 1990—2020 5 + 30 7 F 43 K45 R B9 2K 45 70 Kappa R

Table 5 Overall precision and Kappa coefficient of land use classification results from 1990 to 2020

N 1990 4F 1995 4F 2000 4F 2005 4F 2010 4F 2015 4F 2020 4F
RRKE /% 91.32 90.07 91.18 93. 36 91.70 96. 64 96.01
Kappa & # 0.89 0.87 0.89 0.91 0.90 0.92 0.91

T 5% 45 S ¢ B, 0 b s A 58 0t VAT I B 00 A d T R 2 i A 2 R O B
i SR F . AH 2R Al B b K K AT B AR B /N (R 6) 0 1990—2020 4F , B hb A b 1
et R NTOR AR o B & N 1 B | 22 B T 2 N T A R 7 ARG 7 R 1 2 B2 S N T A=
LRSS A IS 35 K (A B D
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Table 6 Land use area and proportions in the Inner Mongolia section of the Yellow River Basin from 1990 to 2020

1990 4F 19954F 2000 4F- 2005 4F
b 2R
AL/ km” L/ % mA/km® o /% EA/km® o HBI/ % WEA/km® HBT/ %
B 11706. 0 7.96 15091. 6 10. 26 15065. 7 10.24  15485.7 10. 52
i 2944. 8 2.00 3032. 8 2.06 3039. 2 2.07 3298.9 2.24
LR 109313. 3 74.29  105201.7 71.49  107914.8 73.34  108482.8 73.72
T 3 764. 8 0.52 982. 2 0.67 989. 4 0.67 641.1 0.44
win 438.2 0.30 421.1 0.29 345.3 0.23 467.5 0.32
HERES 1672.0 1.14 1255.3 0.85 1181.4 0. 80 996. 6 0.68
feaath:i 1193. 2 0.81 3203.0 2.18 4787. 4 3.25 5168. 2 3.51
eIk 19114.8 12.99 17959. 5 12.21 13823.9 9.39  12606.3 8.57
At 147147.1 100.00  147147.1  100.00  147147.1  100.00  147147.1  100.00
2010 4F 20154 2020 4
b 2R
1A/ km? L/ % 1A/ km? LAl / % 1 A/ km? L/ %
B 16481.8 11. 20 17585. 0 11.95 18447.7 12.54
il 3472.6 2.36 7013.6 4.77 9335.5 6.34
LX) 108047. 4 73.43 103451.1 70. 30 98250. 2 66.77
T 3 891.0 0.61 709.9 0.48 1140. 8 0.78
AR} 492.8 0.33 430. 8 0.29 586.5 0.40
HERES 1051.0 0.71 753.1 0.51 972.2 0.66
feaath: 5933.7 4.03 6605. 9 4.49 7845. 5 5.33
KA H 10776.8 7.32 10597. 8 7.20 10568. 8 7.18
At 147147.1 100. 00 147147.1 100. 00 147147.1 100. 00

1990—2020 4, PN 52 7y B JA1 3 3 104 = B ) FH 2 (B0 A% R B IR DR R e o FFHb AR vh o A AE TN 2 1l
DX, 52 B0 M B R Ml R A Jy bl b D) b 43 A A IR R R T R A Sk T R . I AR B R 3
T SN B S RV AR L A . TR 2T R R SRR EE A& —ERN
AW RE . B M PG AR 2 A A AR R A Sk TR A R T DL SRR 2 T AR
TR IX o A A H F2 A A TR A SRV I R S RV A AR L X (] 2)
2.2 A=

1990—2020 4F , P 52 1l #8 Vi 3t $k 30 4F 1) 7 5 e i 1 o0 8. 61X 10° to #E UL I, e fifs = 3 m 1
3.02X 107 t, MRS G . 1995 4Rk fiff it e A1, B 5 [71 T, & 2015 4F 35 805 3 {8, 2020 4R 6 A T B
CPRL 3D o e i R b 2 55 0 900 358 P 5 ot B 01 2 Bl i A b s, L it o 7 B AF i 8520 DA b S5 G
MR F | Bbh AR AT A A 43 /D T 64, 182X 10° £,13. 01X 10° tF1 0. 27X 10° t, i Al
) B A e 19 R e K, oA 55. 61 > 10° ¢, LUk 2 Bk i A 57 I 3t , 43591 A 38. 88X 10° ,12. 87 X 10° t(F 7).,

M Ais 110 25 () 43 A S HL AR AR 345 ik fifs 2 14 40 A 52 0 M DX I 25 5, 3 B R I 3 b Xk
i o A v T TR R DX U AR X I X AR P PRI R T R Sk T R A T L b
DX, 2 DX Sl A 0 7 A v FLE S RGN RRE TR A SR VD I I B S R VD e 8 5 AR S X
FI SR 25 A FE G 5 22 R B 88, Ry Bl it et AU DX (T 4D
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Fig. 1 Land use change area of the Inner Mongolia section of the Yellow River Basin from 1990 to 2020
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Table 7 Carbon storage of each land use type in the Inner Mongolia section of

the Yellow River Basin from 1990 to 2020 10°t
Byl 1990 4F 1995 4F 2000 4F 2005 4F 2010 4F 2015 4F 2020 4F
B b 72. 26 89.93 89.03 92.51 97.03 104. 88 111. 14
L 27.02 27.10 27.02 29. 46 30. 64 61.46 82.63
B 712.09 688. 52 708. 25 711.51 711.05 683.75 647.91
FCIR 0.31 0.70 0. 60 0. 34 0.54 0. 30 0.51
i RIE] 0.04 0.05 0.02 0.05 0.05 0.03 0.15
HPE 1.66 1.07 1.17 0.85 1.02 0.91 1.39
A b 2.43 7.52 9.79 10. 93 12.52 13. 87 15. 30
A 3t 28.08 24.71 20. 33 19. 06 16. 25 14. 81 15.07
Bt 843. 89 839. 60 856. 21 864.71 869. 10 880. 01 874. 10

2.3 mEERHEFHH
2.3.1 mESHEAUN

A5 FH B A 2 O R R 25, 3R G2 40 T 5 e B ik AR AR R Z R R . AR SO SRR R R
Sy B 5 WY R AR R ) AR OK AEER NDVILGDPAH A F R R A R R
S 10 48K 2y PR - 2R 58 Bk A 1272 Ak 10 S 0 DR 3R O X R AT s BA A L, R A ) 19 B O 1
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Fig. 2 Land use of the Inner Mongolia section of the Yellow River Basin from 1990 to 2020
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PR RN 25 SR B, 4% 3K B0 PR AN [R] AF 03 X T e i 155 199 52 Wil 77 25 57 (IR 6) 0 1990—2020 4,
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AR 3 R 7 22 180 18 38 H AR G ik fit e A8 Ak 10 52 i) 2 R B 3K Bl R o ik i AR Ak S
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Fig.3 Carbon stock changes in the Inner Mongolia section of the Yellow River Basin from 1990 to 2020
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Fig.4 Spatial distribution of carbon storage in the Inner Mongolia section of the Yellow River Basin from 1990 to 2020
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Fig. 6 Single factor detection results from 1990 to 2020
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Fig. 7 Interactive detection results from 1990 to 2020
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Spatiotemporal Dynamics and Driving Mechanisms of Ecosystem
Carbon Storage in the Inner Mongolia Section of Yellow River Basin
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Abstract:Under the background of global warming, investigating the impact of land use patterns on
the spatiotemporal variations of carbon storage and its driving mechanisms in the Inner Mongolia section
of the Yellow River Basin holds significant importance for understanding regional carbon cycling pro-
cesses and formulating ecological protection strategies. In this study, land use data for the Inner Mongo-
lia section of the Yellow River Basin from 1990 to 2020 were extracted using the Google Earth Engine
platform. We analyzed the temporal characteristics of land use change and simulated the spatiotemporal
dynamics of carbon storage with the IN'VEST model. Furthermore, an optimal parameter geographic de-
tector as applied to identify key driving factors and their interactions influencing the spatial heterogeneity
of carbon storage. The results indicate that: (1) 1990—2020, the areas of cropland, forest land, and
construction land significantly increased, while grassland and unused land continuously decreased , and wa-
ter bodies exhibited certain fluctuations. (2) 19902020, the carbon stock in the watershed showed a
steady upward trend, with a cumulative increase of approximately 3. 02X 107 t. Grassland and cropland
were the major carbon sinks, and the spatial distribution of carbon storage exhibited a clear pattern of higher
values in the northeast and relatively lower values along both banks of the Yellow River. (3) NDVI,
DEM, and land use intensity were identified as the primary drivers of spatial heterogeneity in carbon
storage, and the interaction between natural and socioeconomic factors significantly enhanced the ex-
planatory power of these driving factors. In summary, this study not only deepens the understanding of
the spatiotemporal variations in carbon storage within the Inner Mongolia section of the Yellow River Ba-
sin, but also provides critical theoretical support and practical guidance for optimizing land resource allo-
cation and formulating ecological protection policies in the region.

Key words: carbon storage; driving factor; InVEST model; land use change; geographic detec-

tor; the Inner Mongolia section of the Yellow River Basin



