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Abstract: [ Objective] The aims of this study are to explore the response of ecosystem service value to land
use change and predicting future trends, and to provide scientific reference for land use pattern planning in
the arsenic sandstone area. [ Methods] Based on the remote sensing images of the four phases of sandstone
area from 2000 to 2020, the change characteristics of LUCC and ESV in the past 20 years were analyzed
based on GIS technology and ESV evaluation methods. The response of LUCC induced by ESV was revealed.
The development trend of LUCC and ESV was predicted by using Markov model. [ Results] (1) In 2000—
2020, the total area of LUCC remained unchanged, and the increase of construction land was the most
obvious, with a total increase of 762.73 km* and a growth rate of 4.57%. The grassland decreased by 548.79
km® in total, with a reduction rate of 3.28%. (2) The overall level of ESV showed a downward trend, from
19 949.65 million yuan to 18 997.19 million yuan, a decrease of 4.78% , of which grassland ESV changed the
most, decreasing by 746.29 million yuan, accounting for 78.35% of the overall decline rate. (3) ESV was
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positively correlated with the changes in grassland., woodland, cultivated land, water area and construction

land, and negatively correlated with unused land. (4) It is predicted that the area of cultivated land, forest
land, grassland and water area will decrease to 96.69% , 98.94%, 94.27% and 99.12% of those in 2020 in the
next 10 years. Construction land and unused land will increase to 150.03% and 121.61% , and the overall ESV

level in sandstone area will continue to decrease to 92.81%. [ Conclusion | The areas of cultivated land, forest

land, grassland, and water are decreasing, while the area of construction land and unused land will increase.

ESV will continue to decrease, and there is a linear relationship between ESV changes and land use changes.

In the future, the area of construction land will increase, and ESV will continue to decrease. Reasonably

adjusting the area of construction land is beneficial for ecological construction and vegetation restoration and

reconstruction in the sandstone area of the Yellow River Basin.

Keywords: Ssoft sandstone; land use/cover change; value of ecosystem services
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Fig. 1 Location map of the study area
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Table 1 Changes in Different Land Use Types of Soft Sandstone from 2000 to 2020
2000 4E 2005 4 2010 4 2015 4F 2020 4
g i MEE/ % HEE/ % MEE/ % HEE/ %
- B/ km? - Hi R km? . i B/ km® - B/ km? . i B/ km?
b 3535.28 —0.68 3415.91 —0.54 3323.92 —0.25 3283.05 —0.4 3217.56
M 663.46 4.94 812.25 —0.06 809.96 —0.09 806.17 —0.12 801.43
Bl 10791.42 —0.16 10706.38 0.23 10829.23 —0.36 10635.9 —0.74  10242.63
K8 514.16 —1.03 487.68 —0.26 481.44 —0.18 477.05 0.01 477.25
A 221.17 3.12 255.7 18.46 491.69 10.08 739.48 6.61 983.9
7 F1) F b 980.75 0.97 1028.37 —5.02 770.1 —0.14 764.66 5.69 982.39
A 16706 7.16 16706 12.81 16706 9.06 16706 11.05 16706
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Fig. 3 Land use transfer change map of arsenic

sandstone area from 2000 to 2020 years
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Table 2 Value of unit area land ecosystem services
LR H isitl i 2 A HH
KT . Mfi/ T R Mirfd/oc FE M/ FH Mifd/c FE MifE/ T 2 M/
RU.SER 3.5 6888 0.8  1574.4 0.5 984 0 0 0 0 0 0
S 2.7 5313.7 0.9  1771.2 0.89 1751.52 0.46  905.28 0 0 0 0
TR A 3.2 6297.6 0.8  1574.4 0.6  1180.8 20.28 39911.04 0.03  59.04 —7.51 —14779.68
TSR 3.9 7675.2 1.95  3837.6 1.46  2873.28 0.01  19.68 0.02  39.36 0.02  39.36
J Wy b 1.31  2578.08 1.31  2578.08 1.64 3227.52  18.18 35778.24  0.01  19.68 —2.46 —4841.28
EMEREAERE 3.26 6415.68 1.09  2145.12 0.71  1397.28 249 4900.32 0.34  669.12 0.34  669.12
'YL 0.1 196.8 0.3 590.4 1 1968 0.1 196.8 0.01  19.68 0.01  19.68
JEb EHIE 25 2.6 5116.8 0.05 98.4 0.1 196.8 0.01  19.68 0 0 0 0
i€l 1.28  2519.04 0.04  78.72 0.01  19.68 434 8541.12 0.01  19.68 0.01  19.68
Hif 43000.9 14248.32 13598.88 90272.16 826.56 —18873.12
3.2.2 AKAZAMBESMATA T 20 FRIAFZE WA, 20102020 £4E ESV AW D 7E 2010 4 AL D &

B4 Hb ESV 128 46T 1, 2000—2010 4E ESV SEi b )5

X [ ESV 35 35 KAH 203.625 3 1270, H A B b ESV



55 W

AR SR A B IR S DXl ) 2R A R T IR S A (e ) 341

FNIREARAA 147.594 8 427052020 4FRLRD A XY ESV 2h
H/MA 189.971 9 27T, Hrh B ESV iy 139.288 3 12
JC. HHLIY ESV AR{E 55 R (AR Ak, e Sk 0L 5 Bk Hl ATk
B ESV R /0 s Ak A9 ESV S8 38 s ek 2 s ok

AL ESV A2 fR it 3 B AOK P s TR E s i
A ESV B R 2L OB e s B AOKF B A BT
B AN R P T AR 4 7 SR 7R A I g L
TR R A (R 3D

*3 MWERTEALHRBNESRZERESMNE
Table 3 Ecosystem service value of different land types in the arsenic sandstone area
T ESV/{Z7T /%
2000 4F 2005 4F 2010 4F 2015 4F 2020 4F 2000 4E 2005 4F 2010 4E 2015 4E 2020 4E

kb 15.2048 14.6915 14.2958 14.1201 13.8384 7.62 7.47 7.02 7.07 7.28

M 9.4532 11.5731 11.5406 11.4866 11.4903 4.74 5.88 5.67 5.75 6.05

i 146.7512 145.5948 147.2654 144.6363 139.2883 73.56  74.02  72.32  72.46  73.32

7K 3 46.4143 44.0239 43.4606 43.0643 43.0823 23.27 22,38  21.34  21.57  22.68
BV H 0.1828 0.2114 0.4064 0.6112 0.8133 0.09 0.11 0.2 0.31 0.43
FKH M —18.5098  —19.4086  —13.3435  —14.3152  —18.5407 —9.28 —9.87 —6.55 —7.17 —9.76

Eit 199.4965 196.6861 203.6253 199.6033 189.9719 100 100 100 100 100
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Fig. 4 Land use ESV forecast map for arsenic sandstone area
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