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Abstract: As a big city in Northeast China, Harbin has experienced dramatic urban expansion in recent decades,
followed with increased impervious surface area (ISA) and land surface temperature (LST) effects. In order to ex-
plore the relationship between ISA and LST under such a rapid urbanization process in urban and rural areas,
based on the National Environmental Remote Sensing temporal resource information platform of land use/cover
change (LUCC) data set, we extracted the construction land for urban and rural areas between 2001 and 2015.
Combined with the end-member selection model for vegetation-impervious surface-soil (V-1-S) and the fully con-
strained least squares linear mixed pixel decomposition model, we extracted the impervious surface (a resolution
of 15 mx15 m). The mono-window algorithm and Landsat images were used to retrieve the LST of Harbin City
in the summer of 2001 and 2015. The results showed that: (1) ISA had increased by 163.96 km® and an expan-
sion of 259.05 km® had occurred to the construction land, indicating an increase of 10.26% between 2001 and
2015; the proportions of ISA in construction land for urban and rural areas are 43.92% and 21.35% respectively
in 2001, and 49.14% and 34.27% in 2015. The ratio of the poor had reduced from 22.57 to 14.87%, and the
change of per unit construction land in the rural area is more sensitive. (2) The urban areas are dominated by infe-
rior low temperature, medium temperature and inferior high temperature, with fast increasing speeds; while the
rural areas are dominated by inferior low temperature and medium temperature, within which the inferior low
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temperature and inferior high temperature have faster increasing speeds. (3) LST and ISA have a significant posi-
tive correlation, and the temperatures for the low, medium and high-density areas of ISA were raised up by 1.16,
1.45 and 1.79 °C respectively. Also, the temperature rose faster in the urban area than the rural area under the
same coverage of [SA. In summary, the partitions of LST have severe changes, which are accompanied with sub-
stantial expansion of ISA, and the increase of LST is significant in response to the expansion of ISA.
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