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Abstract: Based on a homogenized daily air temperature dataset from 1971 to 2010 and quantity controlled
hourly air temperature data of Beijing-Tianjin-Hebei Region in 2011, the multiscale temporal characteris-
tics of urban heat island effect for Beijing, Tianjin and Shijiazhuang are analyzed in this paper. The results
show that the urban heat island effect on the mean, maximum, minimum air temperature is asymmetrical.
The heat island effect on the minimum temperature is the strongest, followed by the effect on the mean
temperature and the effect on the maximum temperature is the weakest. The mean temperature in Beijing
is affected by urban heat island effect most significantly, followed by Tianjin’s. Shijiazhuang’s heat island
effect is relatively weak, but showing the trend of significantly increasing during the late 40 years, up to
0.13C every 10 years. For the maximum temperature, urban heat island effect in Shijiazhuang is the

strongest, followed by Beijing’s. Tianjin’s heat island effect is relatively weak. Beijing’s heat island effect
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on maximum temperature increases slowly during the 40 years, being 0. 06 C every decade. No significant
change in Tianjin. Shijiazhuang’s heat island effect shows a weak downward trend. For the minimum tem-
perature, Beijing’s heat island effect is the strongest, then is Tianjin’s. Shijiazhuang’s heat island effect
is the weakest. Tianjin’s heat island effect on lowest temperature increases in the 40 years, 0. 18 C every
decade. Tianjin has no significant change, followed by the Shijiazhuang’s. Beijing’ s heat island effect
shows a slight downward trend. Generally, the three cities heat island effect intensities for mean and maxi-
mum air temperature are characterized by weak in summer and strongest in winter, for maximum tempera-
ture, they are different with change of seasons. The seasonal heat island effect from automatic weather

station is similar to the heat island effect calculated from the data in 1971—2010. The heat-island effect in

a day is characterized by low during the daytime and high during the nighttime.
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Fig. 1 Study area and locations of weather
stations in Beijing-Tianjin-Hebei

[“~+7” represents urban stations, “X” represents rural

stations; Modified International Geosphere Biosphere
Programme (IGBP) MODIS 20-category vegetation

land-use data: 1. evergreen needle leaf forest, 2. deciduous

needle leaf forest, 3. deciduous broadleaf forest, 4. mixed

forest, 5. closed shrubland, 6. open shrubland, 7. wooded

tundra, 8. grassland, 9. pasture, 10. urban and built-up,

11. cropland. 12. water bodies, 13. tundra]
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UHII varied with month from 1971 —2010 for weather station (a) mean air temperature,

(b) maximum air temperature, (¢) minimum air temperature and 2011 for

automatic weather stations (d) mean air temperature
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