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Abstract: This paper analyzes the trend of land use transition of resource-based cities in the Yellow River Basin under the
background of rapid urbanization, discusses the impact of land use transition on ecosystem service value in this region, and
provides scientific basis for the realization of green transition and development of resource-based cities. The ArcGIS spatial

analysis method is used to explore the transition of land use structure and spatio-temporal pattern, and the evaluation
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method of the ecosystem service value of the resource-based cities in the Yellow River Basin is built to analyze the changes
of the ecosystem service value of the resource-based cities in different types and regions. On this basis, the impact of
different types of land use transition on the ecosystem service value is explored. The results show that: (1) in the past 20
years, along with the rapid urbanization process, the resource-based cities in the Yellow River Basin have undergone
obvious land use transition. The scale of grassland, cultivated land, and woodland conversion were large, the construction
land was expanding, and the cultivated land was decreasing; (2) In 2020, the total value of ecosystem services in the
study area was 1.222 trillion yuan, showing an increasing trend, and forming a spatial pattern of high in the middle-low in
the east and west; (3) In city level, the ecosystem service value of resource-based cities showed a spatial pattern of high in
the north and low in the south, high in the middle and low in the east. The ecosystem service value per unit area of mature
and regenerative resource-based cities and resource-based cities in the midstream area were relatively high; (4) The mutual
transition among grassland, cultivated land, and woodland were the main transition types leading to the change of ecosystem
service value. In order to enhance the ecosystem service value of resource-based cities in the Yellow River Basin, effectively
play the role of the ecosystem, and build a regional ecological security system, first of all, the land space use control system
should be implemented strictly, and the stability of forest land, grassland and cultivated land should be maintained;
Secondly, the expansion trend of construction land should be strictly controlled, and the loss of ecosystem service value
caused by the occupation of cultivated land or ecological land for construction should be slowed down; Thirdly, the
ecological utilization efficiency of unused land should be steadily improved; Finally, the differentiated management scheme

to enhance the ecosystem service value of resource-based cities should be actively explored.

Key Words: land use transition; ecosystem service value; resource based cities; Yellow River Basin
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Fig.1 Distribution map of resource based cities in the Yellow River Basin
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Table 1 Ecosystem service value coefficient of various types of land use in resource based cities in the Yellow River Basin

— k55 YRS b bs: b K8k A F
First level service Second level service  Cultivated land ~ Woodland Grassland Water area Unused land
P25 IR 55 Ty 1653.780 545.747 711.125 876.503 33.076
Supply service JEREA 644.974 4928.264 595.361 578.823 66.151
P RSE AR 1190.722 7144.330 2480.670 843.428 99.227
Regulatory service AP TS 1604.167 6730.885 2579.897 3406.787 214.992

IR SIS 1273.411 6763.960 2513.746 31041.450 115.765

Ry Ab B 2298.754 2844.502 2182.990 24558.630 429.983
SR 55 TRy 2431.057 6648.196 3704.467 678.050 281.143
Supporting service ZREELEY 1686.856 7458.548 3092.569 5672.465 661.512
ARG Cultural service Pl 281.143 3439.862 1438.789 7342.783 396.907
P AR B

13064.860 46504.290 19299.610 74998.920 2298.754

Total value per unit area
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Table 2 Land use transfer matrix of resource-based cities in the Yellow River Basin from 2000 to 2020
2020 4F

2000 4 by e R i Kk A Total tansfer
Grassland land land Woodland Water area Unused land out

il Grassland 147066 42660 4272 19484 2238 11778 80432
BEH1L Cultivated land 44321 122712 15979 12475 3110 1892 77777
UL Construction land 1330 9005 5689 389 547 179 11450
Mt Woodland 17893 10802 1085 59374 409 782 30971
kI Water area 1691 2873 650 380 4312 616 6210

F A HIHL Unused land 11790 3011 938 1148 1185 49414 18072
SN Total transfer in 77025 68351 22924 33876 7489 15247 224912
AR fL i Variation -3407 -9426 11474 2905 1279 -2825
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Fig.2 Temporal and spatial pattern of land use in resource based cities in the Yellow River Basin
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Fig.3 Land use transition pattern of resource based cities in the Yellow River Basin
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Table 3 Structure and change of ecosystem service value of resource-based cities in the Yellow River Basin

GO L #Fim Mt kI RA A B3 Total
Years Grassland Cultivated land Woodland Water area Unused land

2000 4394.406 2620.994 4208.360 790.489 155.210 12169.458
2005 4355.517 2599.646 4295.741 810.888 155.637 12217.430
2010 4361.616 2587.666 4320.016 812.913 154.662 12236.874
2015 4348.705 2575.986 4323.411 826.788 151.394 12226.283
2020 4330.640 2498.968 4339.734 903.587 148.723 12221.652
2000—2005 —-38.889 -21.348 87.382 20.400 0.428 47.972
2005—2010 6.099 -11.980 24.275 2.025 -0.975 19.444
2010—2015 -12.911 -11.680 3.395 13.875 -3.269 -10.591
2015—2020 —18.064 =77.017 16.323 76.799 -2.671 -4.631
2000—2020 —-63.766 -122.026 131.375 113.098 -6.487 52.194
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Fig.4 Changes in ecosystem service value structure of resource-based cities in the Yellow River Basin
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Fig.5 Temporal and spatial pattern of ecosystem service value of resource-based cities in the Yellow River Basin
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Fig.6 Change pattern of ecosystem service value of resource-based cities in the Yellow River Basin
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Fig.7 Temporal and spatial pattern of ecosystem service value of various resource-based cities in the Yellow River Basin
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Table 4 Ecosystem service value per unit area of resource-based cities in the Yellow River Basin

ENEESI Ve v AT DX 3 i
T B AR ESV ki B AL ESV ST 2 YR
P ESV per unit area of different types ESV per unit area of resource-based IRTT A AL ESV
v of resource-based cities cities in different regions ESV per unit area of
ears .
R iR i} ZER A FA 7 X R IX T X resource-based cities
Mature Growth Declination ~ Regenerative ~ Upstream Midstream  Downstream in the Yellow River Basin
type type type type area area area
2000 221.990 183.159 179.826 201.540 157.976 231.891 171.588 204.659
2005 222.055 185.014 180.061 202.305 157.958 232.694 171.906 205.191
2010 222.407 185.443 180.272 201.805 157.811 233.255 171.573 205.437
2015 222.061 185.013 180.845 201.522 158.662 232.728 171.127 205.239
2020 224.059 184.723 177.239 199.303 157.884 230.397 180.894 205.336
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Table 5 Contribution rate of ecosystem service value in land use transformation of resource-based cities in the Yellow River Basin

EESV S A st R A T T FEESV b i R A R R
Types of land use transition leading to the increase of ESV Types of land use transition leading to the decrease of ESV
- b e S AR DURAHE ditt - b A RS AR D i b
Types of land use transition Contribution rate  Proportion/% || Types of land use transition Contribution rate  Proportion/%
e Mo
17. 24.94 -16.4 23.
Grassland-Woodland 7.900 o Woodland-Grassland 6438 3.30
AP PR -4
Cultivated land-Woodland 14.087 19.63 Woodland-Cultivated land 12.198 17.29
Br-tis s B
332 13. -8.982 12.
Cultivated land-Grassland 933 3.00 Grassland-Cultivated land 8.98 73
SR FH Hl -5 AP Hl - 15 T S
Unused land-Grassland 6.769 9-43 Cultivated land-Construction land ~1.050 9-99
B -7k 35 b - AR FH
Cultivated land-Water area 6.505 9.06 Grassland-Unused land 6.762 9.58
-7k 35, IR
Grassland-Water area 4.210 587 Water area-Cultivated land ~6.009 8.52
S M- TR I B,
Construction land-Cultivated land 3.973 5.54 Water area-Grassland ~3.181 451
] FH -7 35 i - R FH b
Unused land-Water area 2.909 4.05 Grassland-Construction land 2784 3.95
1 FH - PAHb - 5 b
Unused land-Woodland 1714 2.39 Woodland-Construction land 1704 242
S5 L bk S
}%uﬁﬁlﬂjf A, 1.385 1.93 KBAERTE . -1.646 2.33
Construction land-Water area Water area-Construction land
SR FH H -4 1 TR I -A A I b
Unused land-Cultivated land 1095 1.53 Water area-Unused land 1512 2.14
T FH -7 PR Hl -] T
. 1.21 -1.1 1.
Construction land-Grassland 0867 Woodland-Unused land 67 65
L M- M b - A b
Construction land-Woodland 0-611 0-85 Cultivated land-Unused land ~0.688 0.98
-7k 5k TR
Woodland-Water area 0.394 0-55 Water area-Woodland 0366 0.52
T FH -] FH R I FH b -2 152 FH i
Construction land-Unused land 0-014 0.02 Unused land-Construction land ~0.073 0-10
ST Total 71.763 100.00 ST Total -70.560 100.00
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