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Fig. 1 Diurnal variations of the O3 concentration at
Uji(DPRI) and Kitakazan(BGFS; Yamashina-ku,

Kyoto-shi) averaged during the years 1992-2003.
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Table 1 Principal components of monthly mean O3
at DPRI (Uji) : Eigenvalues, rate of contribution

and cumulative rate of contribution.

Prin.Cp. Eig.VI. Cnt.R(%) CumCR(%)
PC1 1136 91.9 91.9
PC2 93 7.5 99 4
PC3 4 0.3 99.7
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Table 2 Principal components of monthly mean O3
at BGFS (Yamashina-ku, Kyoto-shi) : Eigenvalues,

rate of contribution and cumulative rate of contri-

bution.

Prin.Cp. Eig.VI. | Cnt.R(%) CumCR(%)
PC1 1419 87. 2 87. 2
PC2 197 12. 1 99. 3
PC3 5 0.3 99. 6
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Fig. 2 Principal components 1,2 and 3 of the EOF
analysis of the monthly mean O3 concentration at
DPRI (Uji) averaged the years 1992-2003:

a) Eigen vectors ( diurnal variation of the O3 );
b) Annual variation of the scores of the 1st, 2nd and

3rd principal components.
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Fig. 3 Principal components 1,2 and 3 of the EOF
analysis of the monthly mean O3 concentration at
BGFS, UK (Kitakazan, Yamashina-ku, Kyoto-shi)
averaged for the years 1992-2003:

a) Eigen vectors ( diurnal variation of the O3 );
b) Annual variation of the scores of 1st, 2nd and

3rd principal components.

EIMONTHLY MEAN O3 : ANNUAL VARIATION

50 T992-2003

0+ BGFS, DPRI, UJL
KitakAZAN ==
m

30,

201

10 T T T T T T T T T T T T

1 2 3 4 5 6 7 8 9 10 11 12
MONTH

Fig. 4 Annual variation of monthly mean O3 at DPRI
(Uji) and BGFS, UK (Yamashina-ku, Kyoto)
averaged during the years 1992-2003.

Table 3 Principal components of monthly mean O3
at DPRI (Uji-shi) : Eigenvalues, rate of contribution

and cumulative rate of contribution.

Prin.Cp. Eig.VI. | Cnt.R(%) CumCR(%)
PC1 95 42. 2 42. 2
PC2 34 15.0 57. 83
PC3 29 12.6 69. 9
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Fig. 5 Principal components 1, 2 and 3 of the EOF
analysis of the monthly mean O3 concentration at
DPRI (Uji-shi) during the years 1992-2003:

a) Eigen vectors ( annual variation of the O3 );
b) Year-to-year variation of the scores of 1st, 2nd

and 3rd principal components.
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Table 4 Principal components of monthly mean O3
at BGFS (Yamashina-ku, Kyoto-shi) :

rate of contribution and rate of cumulative contribution.

Eigenvalues,

Prin.Cp. Eig.Vl. | Cnt.R(%) CumCR(%)
PC1 246 61.2 61.2
PC2 34 15.3 76.5
PC3 24 8.6 85.1
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Fig. 6 Principal components 1,2 and 3 of the EOF
analysis of the monthly mean O3 concentration at
BGFS (Yamashina-ku, Kyoto-shi) during the years
1992-2003: a) Eigen vectors ( annual variation of the
03 ); b) Year-to-year variation of the scores of 1 st,

2nd and 3rd principal components.

Table 5 Principal components of monthly mean O3 at
BGFS (Yamashina-ku, Kyoto-shi) and DPRI(Uji),
and monthly mean Ox at Yawata and K. K. Yawata
(Yawata-shi), and Uji and H-Uji(Uji-shi) :

values, rates of contribution,

Eigen

and cumulative rate of

contribution.

Prin.Cp. Eig.VI. | Cnt.R(%) CumCR(%)
PC1 66 445 445
PC2 42 28.3 72.8
PC3 13 12.6 85 .4
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Fig. 7 Principal components of monthly mean O3
at Kitakazan (BGFS; Yamashina-ku, Kyoto-shi)
and Uji (DPRI), and monthly mean Ox at Yawata
and Kokusetsu-Yawata ( Yawata-shi) , and Uji and
Higashi- Uji (Uji-shi) :
a) Eigen vectors,
b) Monthly variation of score of PC1,
¢) Monthly variation of scores of PC2 and PC3.
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Fig. 9 Annual variation of monthly mean CH4
averaged during the term from April 1983 to
March 1999 at three observational sites in the
circumference of Lake Biwa: Center ( Gotenhama,
Ohtsu-shi) , Nagahama (Jifukuji-cho, Nagahama-shi)
and Katata (Honkatata, Ohtsu-shi) in Shiga-ken.
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Fig. 10 Diurnal variation of the concentration of CH4
and CO at Katata (Honkatata, Ohtsu-shi, Shiga-ken) :
a) Apr. & May 1997, and Sept. 1997~Mar. 1998 ;
b) June, July and Aug. 1997.
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Fig. 11 Seasonal mean diurnal variation of CH4
at Katata (Honkatata, Ohtsu-shi, Shiga-ken) .
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Fig. 13 Seasonal mean diurnal variation of wind speed
at Katata (Honkatata, Ohtsu-shi, Shiga-ken) :

Unit of ordinate is 0. 1m/s.
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Fig. 14 Seasonal mean diurnal variation of wind direction
at Katata (Honkatata, Ohtsu-shi, Shiga-ken) :
Ordinate is wind direction by 4 (East) - 8 (South) -12
(West) -16 (North) .
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Spatial Distribution and Temporal Variation of Atmospheric Minor Constituents in the Urban Area
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Synopsis

Analyses of the long-term data of concentration of O3 and CH4 in the cities and their surrounding area
are performed. Firstly we analyzed the O3 data observed at Uji(DPRI) and Kitakazan(BGFS, Yamashina-
ku,Kyoto) during the years 1990(1992)-2003: we described several climatic features of diurnal and annual
changes, and the increasing long-term trend of ozone at Kitakazan with statistical significance.  Secondly,
we closely examined the hourly data of CH4 at several observational sites in the circumference of Lake Biwa,
and described characteristic features of seasonal variation of the atmospheric methane, i.e. the two types of
seasonal variation with a maximum in summer and two maxima in summer and winter. Finally we
compared the difference in the concentration of methane at central part of several large cities and their

suburbs in Europe with the population and size of the cities.
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