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Fig. 1 Diurnal-annual variations of the O3 concentra-
tion observed at a) Uji (DPRI) and b) Kitakazan
(BGFS: Yamashina-ku, Kyoto-shi) averaged during
the years 1992-2003
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Fig. 2 Diurnal-annual variation of difference of O3
at Uji (DPRD) from that at Kitakazan (BGFS)
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Fig. 3 Spatial distribution of annual mean Ox concent- Fig. 4 Spatial distribution of seasonal mean Ox
ration averaged for the fiscal years 1979-2002: Unit is concentration for the fiscal years 1979-2002
ppbV.

OO0x  Annual Variation 1979-2002 FY.
NG

Fig. 5 Annual march of spatial distribution of monthly mean Ox concentration for the 1979-2002 fiscal years
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Fig. 6 Monthly variation of the score of 1st and 2nd
principal components of EOQF analysis of Ox concent-
ration at 11 observational sites in Kyoto Prefecture
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Fig. 7 Spatial distribution of eigen vectors of the 1st
and 2nd principal components of EOF analysis of

monthly mean Ox cocentration
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Fig. 8 Spatial distribution of Ox concentration for four hourly time periods (23:00-07:00, 08:00-12:00,
16:00-22:00) averaged during the fiscal years 1979-2002

13:00-15:00,

— 410 —



3.5 AX VAU RESMOBELL TS
v

Ox BESMDOAELOBME AR DHTOIZ, TE
HOER AT 5 A FY Ox FEEE MRS
S3Hr U7z (Figs. 9,10), EDEREHRD L, Ny
77 FREOREMEHESNDIE 1 =ik
DEHEEH99.6% MO THEL, B2ERTOHFE
FIX0.3%BETH o7z, B 1 ERSIT4REICE
KBELRD, BHFEFEVWRESAEZTLTY
b, i, b¥eanis, RETRESICED
BEZRISMEOE 2 ERIVEATENE Y FIC
MbhoTWwW3,

2 (PG ANALYSIS of HOURLY MEAN Ox "
= KYOTO CVeo
40 ,, * La
3 4
20 0000 ¢ 0° 8 S%0 2
oo = ¥ o v—2o-ooto
20y 0 ve0y,2¥ 00° S T
4 B o 4 00 3 E 2 d
40— Lt S S — T T —r—r— -4
0 3 6 9 12 15 i8 21 24
HOUR

Fig. 9 Diumal variation of score of the 1st and 2nd

principal components of EOF analysis of hourly spatial
distribution of Ox
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Fig. 10 Spatial distribution of eigen vectors of the 1st
and 2nd principal components of EOF analysis on
diurnal variation of hourly mean Ox
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Fig. 11
and 2nd principal EOFs of year-to-year variation for the

Spatial distribution of eigen vectors of the 1st

daytime (8-20) mean Ox during the fiscal years 1982-
2004
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Fig. 12 Year-to-year variation of score of the 1st and
2nd principal components of EOF analysis of daytime-
and fiscal year mean Ox during the 1982-2004 fiscal
years for the area of Kyoto City and its southern area
of Kyoto Prefecture
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Fig. 13 Spatial distribution of monthly mean CH4
concentration at Kyoto City
(after Fig. 2 of Muramatsu (1994) )
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Fig. 14 Spatial distribution of CH4 concentration
observed on May 22, 2006 at southern part of
Kyoto Prefecture: Unit is 0. 01ppmV.
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Kyoto. X0tppm;” T 1145 Megn. ... "'?: .

T s

- -
Fig. 15 Spatial distn'bu;ion of CH4 concentration on
June 19, 2006: Red and blue figures respectively
indicate the data observed by us during the time 10:40
-15:15 June 19, 2006; and those observed by the
Observational Office of Kyoto City.
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Fig. 16 Spatial distribution of monthly mean of CH
concentration for Dec. 1986: Unit is 0. 01ppmV.
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d) Autumn

¢) Summer

Fig. 17 Spatial distribution of seasonal mean of CH4
concentration in Kyoto City and its southern area:
a) winter, b) spring, c¢) summer, d) autumn;
Unit is 0. 01ppmV
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Fig. 18 Score of the 1st and 2nd principal components
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Fig. 19 Spatial distribution of the 1st and 2nd EOFs of
monthly mean CH4 concentration during the fiscal years
1985-1998: Unit is 0. 01ppmV.
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Fig. 20  Year-to-year variation of score of 1st and 2nd
principal components of EOF analysis of the 1986-2004
fiscal year mean CH4 concentration
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Fig. 21
and 2nd EOFs of the fiscal year mean CH4 concentration
during the fiscal years 1986-2004
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ACH4 vs POPULATION

® Japan

0 500

1000
POPULATION: x1,000 ppls

1500 2000

Fig. 22 Difference between CH4 concentrations at central part and suburbs of 23 metropolises in Japan

(Sapporo, Hakodate, Sendai, Niiigata, Takasaki, Hiroshima, Miyazaki, Okayama, Ogaki, Gifu, Chiba,
Sakaiminato, Yonagao, Tottori, Kumamoto, Nagasaki, Fukuyama, Kurashiki, Sakai, Wakayama, Tokushima,
Kochi, Fukuoka): Ordinate and abscissa denote the difference of CH4 concentrations at centeral part and suburbs

of the cities, and population of the cities respectively.
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ACH4 vs POPULATION
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Fig. 23 Difference between CH4 concentrations at central part and suburbs of 20 metropolises in foreign countries
(Amsterdam, Wien, London, Frankfurt, Glasgow, Oslo, Uppsala, Raykjavik, Vancouver, Victoria, Winnipeg,
Ottawa, Quebec, Brisbane, Melbourne, Sydney, Paris, Berlin, Hamburg, Munich): Ordinate and abscissa denote

the difference of CH4 concentrations at centeral part and suburbs of the cities, and population of the cities respectively.
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Spatial Distribution and Temporal Variation of Atmospheric Minor Constituents in the Urban Area
and Its Surrounding Region (IV)
— Climatic Features of Ozone and Atmospheric Methane near the Ground —

Tatsuya IWASHIMA and Shigeru MORIYAMA*

* Advanced Research Institute for the Sciences and Humanities, Nihon University

Synopsis
Analyzing the data of O3(Ox)and CH4 observed in Kyoto City and its surrounding area, we describe
the characteristic features of spatial distribution and its temporal variation: diurnal or seasonal variation,
and year-to-year variation of their spatial distribution.  Secondly we show the results of EOF analysis
of Ox and CHu4 in order to clarify their characteristic spatial distribution in Kyoto City area and its
southern part of Kyoto Prefecture. Finally we compare the difference of CH4 concentration at central
part of the domestic and foreign large cities and their suburbs with the population and size of the cities.

Keywords: O3; Ox; CH4; diurnal variation; seasonal variation; secular trend; city population
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