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Abstract
side the embankment of the ecologically weak river section of the lower Yellow River,based on high resolution remote sensing images during

In order to explore the characteristics and differences of the spatial distribution and evolution of the residential areas inside and out-

2009-2019, using models such as exploratory spatial data analysis and spatial metrics,the paper conducts a quantitative analysis of the space
differentiation of rural settlements in the study area.The results are shown as follows:In terms of spatial distribution, the rural settlements in the
study area are characterized by obvious concentration with evident spatial variability ,the concentration within the embankment is stronger, and
the development direction of the settlements is opposite.The regional changes of large values of nuclear density are not obvious,and the changes
of small value areas are significant.In terms of changes in scale characteristics, the scale of the residential areas in the study area has de-
creased ,and the overall scale has been smaller.The scale of settlements outside the embankment is significantly larger than that within the em-
bankment, but the expansion area of settlements is opposite. The number of settlements is affected by different factors and the expansion of
small-scale settlements is obvious.The hotspot area is intermittently distributed along the Yellow River embankment,and the hotspot area and
the cold spot area are reduced.In terms of morphological changes,the shape of the residential areas inside and outside the embankment has de-
veloped in a regular direction,and good connectivity has been maintained inside and outside the embankment.The degree of fragmentation out-
side the embankment is higher than that the inside,and the situation remains unchanged after ten years.Based on the changes in the spatial pat-
tern of rural settlements inside and outside the embankment in the past 10 years, the spatial management and improvement of differentiated set-
tlements inside and outside the embankment are proposed to relocate the rural settlements under the background of ecological protection and
high-quality development of the Yellow River beach area and provide a reference to eliminate poverty in the beach.
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Table 1 Standard distance circle parameters
X 35 Area A4y Year XStdDist YStdDist Rotation Alpha T Area//m’
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Fig.3 The density map of rural settlements in Henan section of the lawer reaches of the Yellow River in 2009 and 2019
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Table 2 Changes in the scale of settlements inside and outside the levee

Gy X% TA NP MPS LPI
Year Area km? A~ km %
2009 KN 74.57 371 0.20 1.78
KIRAN - 100.09 672 0.14 1.51
2019 FHEN 80.51 316 0.25 3.15
KA 105.89 514 0.20 1.54
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Table 3 Changes in morphological characteristics of plaques in resi-

dential areas

KL Inside

FKEEHP Outside

JfY:'Sﬁ’\ the embankment the embankment

o SHAPE_MN FRAC_MN SHAPE_MN FRAC_MN
2009 2.05 1.115 6 1.98 1.113 1
2019 2.08 1.1152 1.96 1.107 9

x4 BRADGENRHETK

Table 4 Changes in structural characteristics of residential areas

A0 X 3, TA NP MPS LPI
Year Area km?* A~ km %
2009 FHRP 74.57 371 0.20 1.78
FKHELSN  100.09 672 0.14 1.51
2019 KRN 80.51 316 0.25 3.15
KIS 105.89 514 0.20 1.54
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