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The change of spatial-temporal characteristics of Qingdao urban heat island based on remote
sensing
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College of Geography and Tourism, Qufu Normal University, Rizhao 276826, China

Abstract: Background, aim, and scope Urban heat island (UHI) is one of the biggest ecological problems in
the city at present, but most of the researches are carried out in the case of inland cities, fewer studies of UHI
on coastal cities. This paper chooses Qingdao as the research case, using continuous and multi-temporal remote
sensing data, systematically analyzes the daily, seasonal and interannual changes of UHI. In addition, by using
the landscape pattern index, probed the spatial pattern of UHI of Qingdao city. Materials and methods In this
paper, we according to 416 roll of MOD11A2 remote sensing image of 2001—2012 years, which is MODIS §
days synthetic surface temperature product, taking UHIER index as the criteria and by using density segmentation
method for the classification of land surface temperature, using the method of correlation analysis, spatial overlay
analysis and landscape pattern index to analyze the spatial and temporal characteristics of UHI in Qingdao city.

Results The results showed that: The UHI of Qingdao city at night is stronger than daytime, the proportion of
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higher temperature during the day is much lower than at night. The UHI is strongest in winter while weakest in
summer, the proportion of higher temperature area in winter and summer is 8.66% and 5.07%, respectively. On
the annual scale, the phenomenon of UHI showing an increasing trend year by year, the higher temperature area
is increasing at the rate of 15% a year. In terms of spatial distribution, UHI mainly concentrate in urban district
of Qingdao, south of Jimo, central of Jiaozhou and eastern of Huangdao. The analysis of the landscape pattern
index shows that the land surface temperature of Qingdao is developing towards the trend of high temperature
and concentration. Discussion From the results of the study, the temporal variation of UHI is significantly
affected by the land-sea position of Qingdao city, showed greater differences with inland areas. In addition, the
spatial distribution characteristics of the study area showed a certain degree of agreement with the topography
distribution and land use status of the study area, and the mechanism of its formation needs more in-depth study.
Conclusions Together with spatial and temporal distribution of the UHI of Qingdao city, we conclude that, in
terms of time-varying features, Qingdao as a coastal city, its characteristic of UHI exhibits an opposite feature
with inland cities in daily and seasonal characteristics, and showed consistency with other studies of UHI in
coastal city. In addition, the landscape pattern index has a good directive significance for revealing the spatial
pattern of UHI. Recommendations and perspectives The research conclusion both has theoretical significance for
understanding the change characteristics and mechanism of UHI in coastal city, and can provide a certain decision
basis and direction for the city planning and construction to a certain extent.

Key words: urban heat island; spatial and temporal characteristics; UHIER index; landscape pattern Qingdao city
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M FIREESEY The class of land surface temperature
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Note: UHIER,,,, represent the mean value of UHIER of all pixel, S represent standard deviation.
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Tab.2 Landscape metrics with its English abbreviation and representative meaning
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Fig.2 The ratio of every land surface average temperature grade of daytime and night of Qingdao city in 2001—2012
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temperature area
B X
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X
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