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Fig. 1 Temporal variations of the mean water vapor pressure under calm
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Fig. 2 Map of the Osaka plain and the surrounding area.

The contours indicate every 100m above sea level.

The tones indicate the covering rate of the big and tall buildings
(e.g., skyscrapers, high-rise apartment complexes, etc.).

The dashed rectangle means the objective region idealized for
the numerical experiments.

Oke 1988

Ohashi and Kida 2002a
Ohashi and Kida (2002a)

JSTEREEE (2000 2001)

AX

0600 LST
1300 LST

(b)

1330 LST

40 km

Fig.3

km subgrid

(@)



80

Fig. 3 The configuration of the model domain. The dark and light tones
indicate the urban and mountain areas, respectively. Numerals denote the
km unit. A X means the distance between the centers of the two urban
areas.
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Fig. 5 Temporal variations of the specific humidity near the surface (20 m) for (a) the standard case

(A X=40 km), (b) the case where the urban areas are removed from the standard case, and (c) the case
where the mountains are removed from the standard case. The solid, dashed, and dotted lines indicate the
specific humidity within the coastal urban area (x=68 km, y=42 km), the suburban area (x=88 km, y=42
km), and the inland urban area (x=112 km, y=42 km), respectively.
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Fig. 7 Temporal variations of the minimum value of the
accumulated latent-heat (from 0600 LST) for the standard case
( e )and the case with no urban areas ( A ) at the
midpoint of the suburban area between the two urban areas
(this point for the no urban case is the same as that of the
standard case). The solid line denotes the difference of the two
cases, that is, means the urban effect. The numerals stand for
the time of the minimum accumulated-latent-heat (LST).
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Synopsis

We investigated characteristics of the energy transport by the local circulations in the vicinity of multi-urban areas:
the Keihan region. From the data analysis of the air quality monitoring system established in the Keihan region, it
was clarified that the atmosphere over the Osaka and Kyoto urban areas was not drier than that over the suburban
area (e.g., Suita and Hirakata cities) located between those urban areas, during the daytime hours under clear and
calm conditions. This result is opposite to the fact that urban areas are drier than suburban areas, as so far reported by
many researchers. To elucidate the dryness of the suburban areas in the Keihan region, the numerical experiments,
which idealized the geography of this region to two square-urban areas and a plateau surrounding those urban areas,
were conducted using a 3D mesoscale atmospheric model. It was found from the result that the latent-heat-energy
transport by the heat-island circulations contributed greatly to the dryness of the suburban areas. Furthermore, it was
indicated that a degree of the dryness depends on the distance between the two urban areas, and this dryness was

notable for the urban distance appeared in the Keihan region.

Keywords: Keihan region, numerical experiment, local circulation, heat-energy transport, urban effects



