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Research on High-precision Housing Vacancy Rate Measurement and Influencing
Factors Based on Jilin-01 Nightlight Data

-
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Abstract Vacant housing correlates deeply with the well-being of residents. It is an important indicator to assess the health of the real estate market.

Existing research mostly uses night light data or government statistics to estimate the housing vacancy rate (HVR), but still with the problems
of low accuracy and high cost of data acquisition. There is a lack of research on housing vacancy estimation on the residential block level. In
this regard, 1 869 residential blocks in the main urban area of Changchun are taken as examples for empirical research. Firstly, multi-source
data with high resolution such as Jilin-01 high-resolution night light data and land cover information are utilized to extract light intensity
values and estimate HVR at the block level. A plausibility check is conducted using real estate and population statistics, which reveals high
accuracy. Then, spatial autocorrelation is adopted to analyze the spatial distribution differences and clustering of HVR. Finally, the random
forest model integrated with spatial autocorrelation features is utilized to measure the contribution rate of potential factors of HVR. The
results show that: 1) residential areas with high HVR in Changchun have significant spatial aggregation, and the hotspot areas are located in
the west and northeast; 2) residential areas with high HVR can be divided into three types: railway-side ones, old ones, and new-built ones; 3)
housing price, density of public space facilities, and density of commercial service facilities contribute most to the HVR in Changchun. This
study contributes to making planning strategies and refining the governance of vacant housing.
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Fig.1 Changchun noctilucent remote sensing and research scope
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Fig.4 Distribution of HVR in downtown Changchun in 2022
KKK E# 8%,

1200 s S0~ R 100%
1000 0%
&0 60%
E 00
® A0%
400
200 20%
o - SR ———y R L oo%
01 02 032 04 05 06 07 08 09 10 10KE
EEwEE

Es KEIBXERZ=EXGFHSHTESES
itz

Fig.5 Histogram and cumulative frequency of HVR
frequency distribution in main urban areas of Changchun
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Tab.6 Index table of influencing factors of life circle quality and supporting perspective
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