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EFFECTS OF LOCAL URBANIZATION ON THE CLIMATE AND AIR QUALITY
IN REGIONAL—SCALE: AN ANALYSIS OF HISTORICAL DATA
IN 1975 AND 1985 IN NOBI PLAIN, CENTRAL JAPAN

tHEE -BHEE-AREE=
Toshihiro KITADA*, Katsuhiko KUNII*, Shozo KUBOTA®

ABSTRACT;Effects of local urbanization on the regional-scale climate and air quality
have been examined by analyzing historical data of meteorology and air quality in
1975 and 1985 in Nobi Plain, which is located on the Pacific Ocean side of central
Japan. During the decade, about 12% (~400 km2?) of total land area in the region was
changed from rice paddy field or forest to urban or bare soil area, resulting in an
increase in ratio of urban (plus bare soil) area from 40.4% in 1975 to 53.1% in 1985.
The analysis was performed for total eighteen days under high pressure system from
May through September in both years. The results show that: (1) Daily-high-tempera-
ture zone shifted from intense urban-complex in coastal area in 1975 to inland in
1985, while temperatures in the urban-complex did not change significantly in these
years. The shift can be attributed to horizontal transport of the heat accumulated in
sea breeze layer, which heated up over newly urbanized surfaces in the sea breeze's
fetch by artificial sources and increased-sensible-heat-flux. (2) Shift of the zone
of high NO, concentration also well-correlated with that of the high temperature.
These results suggest that urbanization in coastal area affects climate and air qual-
ity in inland area (i.e., regional effect of local urbanization), and thus necessity
of the planning of land-use to preserve atmospheric environment in regional scale.

KEYWORDS; Local climate, Air quality, Land use, Regional planning, Sea breeze.
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Fig.t Investigated domain, circled with
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Fig.2 Observation sites for meteorolo-
gical and air quality data. 1: Showa-ku,
Nagoya, 2: Kariya, 3: Konan, 4: Ichino-
miya, 5: Minami-ku, Nagoya, 6: Komaki,
and 7: Inuyama.

Table 1. (Classification of land—use.

Type of classification | Type of surfaces

Rice paddy, lake, river

Porests in plain and mountainous areas
Field, grass land, bare soil

City center, residential area,
industrial area, road

Water surface
Forest

Grass land
Urban area
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Fig.3 Map of the type of land use in (a) 1975 and (b) 1985. Symbols-in the map
denote: urban area (=), forest (1), grass land (-), and water surface ( ).
@ Showa-ku, Nagoya, @Kariya, @ Konan, and @ Ichinomiya.
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Fig.5 Spatial variation of daily maximum temperature with

Mﬁﬁmiﬁj{#)j{%htiil‘oné FLHD ‘2 A diséance from coastline in May and August under high pressure
@%n ?@J{Xfiﬁ((l)iﬁ) *@K%Zﬁﬁgﬁkézéﬁliﬁ system. Plus sign is for 1985 and open square for 1975.

= ﬁ
60 J[(a) 1400LsT, 12May1975§&€f2( N (b) 1800L5T w\@ »QJ d |
» . <° \"’ \/C’\»
@/ /'\K \fe ” {‘Lg s
\
— 40 {
= | IS
= iR Y IS
> - -
204 .. \
O - i7 Al T - T Y 1
50 4 2100LSTQ frvnfw - | [(d) B100LST, 13May1975\2"@ |
3 _ k7 fh)(‘\‘ /r;'\r
"\ @Jﬁ
,/Z/\\‘I ,>
PEIS
,L = =
. 40 ( : 1
= AN
X
- \
>_-
20 - -
S.0(M/S) - T . —I - . . ;
20 40 0 20 40
‘—‘s.om/sy X (KM) X (KM)

Fig.6 Diurnal variation of temperature field : (a) 1400LST, (b) 1800LST, (c) 2100LST on May 12, 1975, and (d) 0100LST on May 13,
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Fig.10 Spatial distribution of NO, concentration at (a) 1000LST and (b} 1600LST on May 12, 1975.
Shaded area shows high NO, (>40ppb) zone. Contour-interval is 5ppb.
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Fig.11 Same as in Fig.10, but for May 12, 1985. Shaded area shows high NO, (>20ppb) zone.
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