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Fig.1 Location and DEM of the water conservation zone of the Yellow River
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Table 1 Overview of water resources subzones in the water conservation zone of the Yellow River
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Fig.2 Area change of each land use type in the water conservation zone of the Yellow River from 1990 to 2020
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Fig.3 Spatial distribution of land use in the water conservation zone of the Yellow River in different periods from 1990 to 2020
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Table 2 Proportion and trend of land use type area of each water resources subzone in the water

conservation zone of the Yellow River
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[-3X 82.29 0.56 9.31 -3.03" 6.50 3.30" 1.17 -0.17 0.59 6.82 0.15 4.71
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[-6 X 76.37 -3.57" 4.69 -4.86" 13.96 2.16" 4.02 4.62" 0.92 2.50* 0.03 1.14

X 22.93 2.48" 49.96 -5.71"" 24.19 7.89" 0 0 0.17 2.30" 2.74 7.85"
Im-1x 34.30 2.58" 51.76 -3.67" 13.46 7.75" 0 0 0.06 2.43" 0.41 7.70
nm-2x 6.63 -1.84 48.16 -6.83" 40.38 7.82" 0 0 0.36 2.28" 4.47 7.82"
-3 X 1.64 -7.29 45.70 -7.89" 39.90 7.46 0 0 0 0 12.76 7.89
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Fig.4 Land use transfer ratio chord diagram in different periods in the water conservation zone of the Yellow River
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Fig.5 Detection results of LUCC drivers in three major subzones of the water conservation zone of the Yellow River
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Table 3 Multi-year average ¢-values of LUCC drivers for each water resources subzone in the water

conservation zone of the Yellow River

I3 IX i Wz AR (4N UNEE s GDP AR Mt
I-1 0.098 0.069 0.072 0.105 0.018 0.037 - 0.079
1-2 0.110 0.003 0.108 0.022 0.121 0.123 0.025 0.030
I-3 0.075 0.020 0.057 0.049 0.073 0.062 0.074 0.093
I-4 0.072 0.010 0.074 0.054 0.058 0.051 0.055 0.067
1-5 0. 106 0.007 0.092 0.061 0.074 0.057 0.050 0.052
1-6 0.286 0.022 0.304 0.166 0.220 0.189 0.196 0.163
-1 0.011 0. 005 0.004 0.017 0.014 0.011 0.011 0.020
-2 0.038 0.034 0.012 0.022 0.044 0.042 0.014 0.029
-3 0.018 0.014 0.001 0.013 0.117 0.125 - 0.099
I 0.018 0.035 0.011 0.008 0.038 0.019 0.049 0.061
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Fig. 6 Spatial distribution of land use types and relative error in the identification period and verification period of

the water conservation zone of the Yellow River
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Fig. 8 Land use transfer ratio chord diagram for two development scenarios in the water conservation zone of the Yellow River in 2025
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Regional differentiation and future patterns of land use changes in the water
conservation zone of the Yellow River*
LIANG Kang ', GONG Li "*, SONG Xiaoging >, ZHANG Yongyong ', LIU Changming'

(1. Key Laboratory of Water Cycle and Related Land Surface Processes, Institute of Geographic Sciences and Natural
Resources Research, Chinese Academy of Sciences, Beijing 100101, China; 2. School of Geography
and Information Engineering, China University of Geosciences, Wuhan 430074, China)

Abstract: Investigating historical and future land use/land cover change ( LUCC) characteristics in the water
conservation zone of the Yellow River is important for protecting soil and water resources in the Yellow River basin and
maintaining ecosystem service functions. In the study area and three major subareas ( I : Upper Yellow River water
source area; Il ; Southern Weihe River mountainous area; Il Yiluo River area), based on land cover product
data from 1990 to 2020, a transfer matrix, Geodetector, and CA- Markov model were used to analyze the
spatiotemporal characteristics of LUCC to detect the driving factors and predict future spatial patterns (2025). The
results showed that since the 2000s, LUCC in the study area and subareas experienced two main trends: returning
farmland to forestland and grassland and rapid growth of construction land. LUCC in the whole area was mainly driven
by food production, elevation and population density, while the dominant drivers of LUCC in Subareas I, Il and
IT were elevation, population density and food production, respectively. Under the future ecological protection
scenario, compared to those under the natural development scenario, the expansion of farmland and construction land
will be constrained, and the area of ecological land can be better safeguarded to support ecological service functions

such as water conservation.

Key words; water conservation; land use/land cover change; Geodetector; CA-Markov model; Yellow River basin
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