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Fig. 2 Observation sites. S and D on the map respectively denote shallow and deep water sites: circles, temperature
measurements; diamonds, road surface temperature measurements; triangles, temperature and wind measurements. Panel A:
Deep water site seen from north (upstream side). An arrow indicates the sensor position. Panel B: Shallow water site seen from

south (downstream side).
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Fig. 3 Diurnal variation of water surface temperature (7, ), air temperature (7,), and road surface temperature (sunny area and
shadow area). EW and NS respectively indicate street orientations. 21 August 2007.
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Mitigation of Urban Thermal Environment by River
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Rivers in cities mitigate thermal environments on hot summer days. This paper presents a discussion of physical
mechanisms of that mitigation effect using field measurements taken in downtown Tokyo.

Because of heat transfer upward over river surfaces affected by sea breezes, air temperatures near rivers are lower than those
in surrounding urban areas. Quadrant analysis revealed that this upward transfer results from the downward motion of colder
air, not upward motion of heated air. The cold air mass above intrudes into the hot urban surface layer at the river space.

In daytime, deep rivers have a water surface that is colder than the air. Consequently, heat is transferred to the water surface.
However, shallow river water heats air. The temperature difference between the water surface and the air above reverses at
nighttime. These features are attributable to the fact that most net radiation at the water surface is partitioned into heat storage.

The effective depth of water for thermal mitigation depends on the time of day.

Key words : urban climate, heat island, thermal environment, heat balance, ventilation path
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