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Abstract Based on the hourly meteorological datasets from Beijing, China Automatic Weather Stations in 2016,
selecting Oct. 23 as the research period without the influence of precipitation and wind, we generated 24
continuous temperature surfaces through ANUSPLIN interpolation software and defined the UHI (urban heat
island) using percentile method. The 24-hour moving path and distribution pattern of UHI were analyzed. The
relationship was discussed between the diurnal variations of the UHI and the percentage structure of land cover in
Beijing. The results show that, 1) there is a diurnal variation of UHI intensity in autumn sunny days in Beijing, and
the maximum growth rate is 0.48°C/h at 18:00-23:00. 2) There are three classifications of UHI’s horizontal
distribution: single-center UHI, multi-center UHI and radial UHI. 3) The proportion of six types of land use is
different in the hourly UHI. In the day, there is no representative land use type in the hourly UHI, and the
percentage structure of the six types of land use in the hourly UHI is different. At night, the main land use type in
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the hourly UHI is built-up land, and the percentage structure of the six types of land use in the hourly UHI is

similar. 4) The relationship between the hourly change of UHI and land use type: from 0:00 to 3:00, the area of the

hourly moving region of UHI where the proportion of six land use types did not change significantly is small; from

3:00 to 7:00, the UHI moves to the region where the proportion of built-up land decreases and the proportion of

forest land increases; from 7:00 to 9:00, the UHI moves to the region where the proportion of forest land decreases

and the proportion of built-up land and crop land decreases; from 9:00 to 15:00, the UHI moves to the region where

the proportion of built-up land decreases and the proportion of crop land increases; from 15:00 to 19:00, the UHI

returnes to the region where the proportion of built-up land increases; from 19:00 to 22:00, the proportion of six

land use types in the hourly UHI’s moving region does not change significantly; from 22:00 to 23:00, the UHI

moves to the area where the proportion of crop land increases and the proportion of built-up land decreases.

Key words automatic weather stations; hourly temperature data; percentile method; daily change of UHI; land use
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Fig. 1 Distribution of meteorological stations and the
classification of land use in study area
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Fig. 2 Hourly variation of urban heat island intensity, hourly mean temperature in heat island area and cold island area
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Table 1 Linear fitting curve and goodness of fit of heat island intensity, temperature anomaly in heat island area
and cold island area in autumn in Beijing
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Fig. 4 Distribution of UHI at 12:00-23:00 in the study area
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