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Urban Heat Island Investigation in Kobe Using Natural
Ventilated Screen Shelter The Formation of Mass of Hot Air in
Summer and the Effect of Current of Air

Hiroshi Mivazaki’* Mika NuvmoTto?’, Takashi Kyakuno!’ Naoki TAHARA D*

Abstract

The purpose of this investigation is to characterize the urban heat island phenomenon: UHI in
the Kobe area. The subject run of the investigation started at July 1, 2004 and finished at
September 30, 2004 (total 92 days). We measured air temperature with thermistor sensor at 31
temporal meteorological stations with screen shelters all located in elementary schools in the
subject area. We recognize a clear difference in the character of UHI between the north side and
south side of Mt. Rokko. 475 days of "Nettaiva" in average were recorded in the coastal urban
area, while 22.3 days in average were registered on the north side of Mt. Rokko. In order to
improve time resolution for the further analysis, we adopted the total number of hours of intense
thermal condition as a new index for UHL The threshold values for new indices were 25 degrees
centigrade and 30 degrees centigrade. We draw a distribution of these new indices in a help of
geographic information system. There we found in the coastal area a movement of the hot
heated air mass in daytime in comparison with nighttime. There are three types of prevailing
wind direction in this coastal zone; the rate of wind direction weighted with wind velocity in this
area were as follows; 41.0% was sea breeze (SW) in daytime, 274% was land breeze (ENE) in
nighttime. Using temperature anomaly as index, we identify the statistically significant
correlation between the movement of hot air mass and wind directions. We also recognize the
cooling effect of falling wind from Mt. Rokko in coastal urban area in summer time.

Key words : Urban heat island, Temperature anomaly, "Nettaiva (Japanese)" (intense hot night),
the total number of hours of intense thermal conditions, geographic information system, natural
ventilated screen shelter
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