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Abstract; [ Objective ] The aims of this study are to reveal the time temporal changes and spatial differentia-
tion in carbon reserves of terrestrial ecosystems on the Loess Plateau caused by land use changes and their
mechanisms, and to provide theoretical guidance for maintaining ecological safety and land management on
the Loess Plateau. [ Methods ] GIS (Geographic Information System), statistical models and geographic
probes were used to investigate the temporal changes and spatial variation of terrestrial ecosystem carbon
storage due to LUCC on the Loess Plateau and the influencing factors of spatial differentiation from 1985 to
2019. [Results] (1) From 1985 to 2019, arable land on the Loess Plateau decreased by 2 771 400 hm?, while
forest land, grassland and construction land increased by 1 679 700 hm®, 1 193 500 hm? and 1 284 700 hm?,
respectively, and other land decreased by 1 437 500 hm?®. (2) From 1985 to 2019, the carbon stock of terres-
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trial ecosystems on the Loess Plateau increased by a total of 52.255 1 million tons. After 2002, with the
further promotion of ecological projects such as returning forests to grass, the carbon storage increased
significantly, especially the carbon storage of vegetation. (3) The hot spot areas for carbon stock changes in
terrestrial ecosystems on the Loess Plateau from 1985 to 2002 mainly concentrated in Shaanxi, Shanxi,
Ningxia and parts of Inner Mongolia. The cold spot areas mainly concentrated in parts of Henan, Shanxi and
Gansu. The hot spot areas from 2002 to 2019 mainly concentrated in Shaanxi, Gansu, Inner Mongolia and
some cities in Shanxi. The cold spot areas mainly concentrated in Shaanxi, Henan, Shanxi, Inner Mongolia
and some cities in Ningxia. (4) The spatial pattern of carbon storage in terrestrial ecosystems on the Loess
Plateau was influenced by a combination of natural and human activities, with annual NDVTI, actual evapo-
transpiration, intensity of human activity, annual precipitation and slope gradient being the main influencing
factors, and the interaction between the combination of natural factors and human factors was higher than
that between single-type factors. [ Conclusion] The increase in forestland and grassland area caused by the
ecological project of returning farmland to forestland and grassland has led to an increase in carbon storage in
terrestrial ecosystems on the Loess Plateau. With respect to the premise of ensuring food security, the scien-
tific formulation of the differentiated ecological management plans, the promotion of the enhanced ecological
engineering in the study area and the restriction of land expansion for construction are conducive to increasing
regional carbon storage.
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Fig. 1 Governance zoning and land use types of Loess Plateau
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Fig. 2 Distribution map of measured samples of

carbon density on the Loess Plateau
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Fig. 3 Graph of land use changes from 1985 to 2002 and 2002 to 2019
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Fig. 4 Spatial distribution of land use changes in the Loess Plateau from 1985 to 2002 and from 2002 to 2019
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Table 4 Changes in carbon storage of terrestrial ecosystems

on the Loess Plateau from 1985 to 2019 10t
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Fig. 5 Changes in carbon storage of various ecosystems

in the Loess Plateau from 1985 to 2019

RS 1985—2002 FELIERHMEXRBIER
Table 5 1985—2002 Loess Plateau carbon storage transfer matrix 10"t
b g =+ 1 1 H 2002 4F

e Bt b sl it K 35k H At FH b B TS
L 0 383.50 983.88 —247.11 —12.82 —562.06 —0.01

R —384.10 0 —335.50 —3.40 0 —2.05 0
L —759.25 1695.94 0 —158.34 —697.35 —71.43 —0.04

1985 K 38 355.35 4.74 113.74 0 32.84 91.54 0

oAt - Hb 49.86 0.01 1431.17 —66.84 0 —3.20 0

H i 2.40 0 0.35 —46.43 0.01 0 0

T 0 0 0.04 0 0 0 0

F6 2002—2019 FHELSRHREERBER
Table 6 2002—2019 Loess Plateau carbon storage transfer matrix 10*t
. A4 2019 4F

B Bt MR b B K 8% Ho At 71 b U H 12 b
Bk Ha 0 1086.45 1020.24 —454.27 —8.78 —851.27 —0.02

R b —368.81 0 —402.83 —1.02 —0.11 —16.25 0
i —793.92 3209.41 0 —255.50  —518.81 —261.51 —0.15

2002 IK 38, 267.35 10.41 69.27 0 45,02 80.24 0

At A b 64.36 0.18 1677.47 —65.26 0 —4.61 0

U 7.07 0.03 0.46 —104.79 0.01 0 0

T Hb 0 0 0.02 0 0 0 0

2.2.3 AMESAT X E L EIRR A S RAWAE U ATRGE IR AT R Kk R %, 2002

AR AR B 25 1) o A kAT BN A B kB (IR 9
19852002 4F A o5 X 32 L 4 v 5 B VG 4 A AR T
22 T L TR S T, Ll P Y KR T T,
P BH R T YA T IR, 7 A AR )1 T A
o NS B SRR 22 T T A s v A X B
A TP E AT R 8 M T L BH TR =TT Ll P A

2019 4F A 45 A G0 Bk it 1 A8 Al A PR IX I 2 AR
TE I VY 114 S 22 T AP T R T L X T AR B
HO B KK T A i N S B SRR 2 s
VBT T L T T R O i s v X
Il 2 A R A I VY B DY 22 i L R T A BH T
A B3 BH T AR N T, Ll v A R T B R Ais
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Fig. 6 Spatial distribution of changes in ecosystem carbon storage caused by LUCC in 1985—2002 and 2002—2019

[ ] #imBeESHK

e  3.20941e+07

-8.51274e+06

TE A B R LR 5 IR BN XK )

B 7 1985—2002 £ 2002—2019 £} LUCC SBAESRERBETUNZEH A
Fig. 7 Spatial distribution of changes in ecosystem carbon storage caused by LUCC in 1985—2002 and 2002—2019
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Fig. 9 Spatial distribution of hot spots and cold spots for changes in carbon storage of

terrestrial ecosystems on the Loess Plateau from 1985 to 2019

*7 HiEgEHRBEEZTEASREWEFRN ¢ BT
Table 7 Statistics of the detection q value of the influence factor of spatial differentiation of carbon storage on the Loess Plateau
0 X, X, X X, X X X X
1985 0.2146 0.0180 0.0348 0.2712 0.3888 0.4836 0.4115 0.0371
2002 0.1973 0.0329 0.0405 0.3072 0.2880 0.4417 0.3979 0.0385
2019 0.1985 0.0364 0.0551 0.3379 0.2956 0.4336 0.3585 0.0453

TE: X0 X0 X o, X0 X5 0 X0 X X 20 RSB I IBIAT OG5 E L 2 LN R0 3l 30 B VAR /K B VAR NDVILLSEBR 28 K 1 AR 2l TR

*8 FEXHERFRELZW

Table 8 The main interaction factors and associated changes

Fe 1985 4F

2002 4 2019 4F

= Do

(3]

X5NX,00.7304)
XN X,€0.7299)
X.NX,0.7163)
XN X3(0.6091)
X, NX,€0.5972)
XsNX;€0.5706)

X, NX,00.6962)
X:NX,0.6941)
X,NX,€0.6895)
XN X(0.5845)
X, NX,€0.5807)
X,NX;€0.5709)

XsNX,0.6766)
X:NX,0.6620)
X, NX5(0.6363)
XN X;(0.5802)
X, NX;(0.5612)
XN X;3(0.5520)
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