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Table 2 Dynamic changes of land use in the Lower Yellow River from 1990 to 2015
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Fig. 4 Spatial distribution of the change rate of AESV in the Lower Yellow River from 1990 to 2015
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Table4 Changes of sensitivity index of ecosystem service value

i ver VB W m kB kR
Farmland Woodland  Grassland Water  Unused land
1990 0.65 0.13 0.07 0.15 0.003
2000 0.64 0.13 0.07 0.16 0.002
2010 0.64 0.13 0.06 0.17 0.002
2015 0.63 0.13 0.06 0.18 0.002
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Fig.5 Spatial clustering of AESV in the Lower Yellow River from 1990 to 2015
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Fig.6  Spatial clustering of AESV changes in the Lower Yellow River from 1990 to 2015
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Fig.7 Change of barycenter of average ESV in the Lower Yellow
River from 1990 to 2015

FT S HBIBERINEE B9 E FIRN
Table 5 Factor detector of the GeoDetector

UK K F Driving factor X1 X2 X3 X4 X5 X6 X7 X8 X9
g Giit it g statistic 0.14 0.12 0.23 0.05 0.12 0.75 0.10 0.05 0.02
P {H P value 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

W X1, X2 X34 X4, X5. X6, X7+ X8. X9 /rilfe =i MoK, mifd. HHEMRUGEE . NDVIL UCh¥mgE G a4, Hitk GDP. A 28 [a) 4 A At A

MM, TR,

Note: X1, X2, X3, X4, X5, X6, X7, X8 and X9 indicate temperature, precipitation, altitude, soil erosion intensity, NDVI, human comprehensive impact index, per capital
GDP, population spatial distribution data, land use type, respectively. The same as below.
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Table 6 Interaction detector of the GeoDetector

YA

Driving X1 x2 X3 X4 X5 X6 X7 X8 X9
factor

X1 0.14

X2 031 0.12

X3 028 031 023

X4 0.17 0.17 023 0.05

X5 031 0.12 031 0.17 0.12

X6 085 0.87 078 075 0.87 0.75

X7 025 023 029 0.14 023 0.80 0.10

X8 024 021 029 0.11 021 0.78 0.16 0.05
X9 0.16 0.16 024 007 0.16 0.79 0.13 0.09 0.02
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Spatial-temporal evolution of land use and ecosystem service value in the
Lower Reaches of the Yellow River Region

Zhang Pengyan'?, Geng Wenliang?®, Yang Dan’, Li Yanyan!, Zhang Yu!, Qin Mingzhou®**

(1. Key Laboratory of Geospatial Technology for Middle and Lower Yellow River Region, Research Center of Regional Development
and Planning, Institute of Agriculture and Rural Sustainable Development, Henan Overseas Expertise Introduction Center for
Discipline Innovation (Ecological Protection and Rural Revitalization along the Yellow River), Henan University, Kaifeng 475004,
China; 2. Collaborative Innovation Center of Yellow River Civilization Provincial Co-construction, Kaifeng 475001, China)

Abstract: Land use/land cover change (LUCC) is one of the important driving forces of ecosystem services change. Because
ecosystem services depend on different ecological and geographical processes on different spatial and temporal scales, it is of
great significance to study ecosystem services based on LUCC. In recent years, the LUCC in the Lower Yellow River has
changed obviously, which has a huge impact on the regional ecological environment. Strengthening the research on the land
use and Ecosystem Services Value (ESV) can effectively promote the protection of the ecological environment in the Lower
Yellow River, which is of great significance for the sustainable development of the whole Yellow River basin ecosystem.
Based on the land use classification data of the Lower Yellow River from 1990 to 2015, using the land use change degree and
land use transfer matrix, this paper explored the spatiotemporal distribution of land transfer change, and used the equivalent
factor method, hot spot analysis and focus model to explore the spatiotemporal evolution and spatial heterogeneity of the
county ecosystem service value in the Lower Yellow River. The results showed that: 1) During 1990-2015, the area of
farmland, grassland and unused land decreased by 2 894, 1476 and 856 km’ respectively, and the area of built-up land
increased by 4598 km’. Farmland was the main contributor of the increase of built-up land. 2) From the perspective of
spatiotemporal scale, the ESV of the Lower Yellow River decreased by1.885 billion yuan in 25 years, and the areas with
higher average ESV decreased gradually, while the areas with lower average ESV increased gradually. The ESV at the county
level changed obviously, and most of the regions showed a downward trend. Sensitivity analysis showed that the ESV of the
Lower Yellow River was inelastic to the value coefficient. Even though the value coefficient was uncertain, the calculation of
ecosystem services in the whole study area was still stable, which could prove that the research results were credible. 3) From
1990 to 2015, the spatial concentration degree of the high value and low value areas of average ESV in the Lower Yellow
River was obvious, but there was a trend of gradual weakening. The barycenter of ESV was located in Yuncheng County,
Shandong Province. The ecosystem service value of Shandong Province was always higher than Henan Province. 4)The spatial
differentiation of ecosystem service value in the lower reaches of the Yellow River was influenced by the interaction of natural
factors, social factors and economic factors, and was the result of the interaction of different driving factors, among which the
human comprehensive impact index has the greatest impact on the spatial differentiation of ecosystem service. Therefore, the
ecological protection of the Yellow River should strengthen the protection of the vulnerable areas of the ecosystem, strengthen
the construction of regional ecological barriers, build the evaluation system of the coordinated development of the ecological
economy, and realize the high-quality development of the ecological economy in the Lower Yellow River.

KeyWords: land use; ecosystem service value; spatial-temporal evolution; spatial differentiation; the Lower Yellow River



