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Fig.1 Diurnal variation of atmospheric methane and carbon
monoxide averaged for all observational points in

Nagoya during the years 1983-93,
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Table 1 Eigen vector and contribution rate in percent (%) of the 1st, 2nd and 3rd principal components of

the diurnal variation of the atmospheric methane and carbon monoxide data (MI and MII).

CH4 MI MII co MI MII
EV  |{Cont(%)| EV Cont (%) EV Cont(%)| EV |Cont(%)
PC1 2.4 90.0 | 0.30 59.6 PCl 1.7 79.6 | 0.37 48.5
PC2 0.17 6.5 | 0.14 28.0 PC2 0.28 13,11 0.27 35.2
PC3 0.05 1.8 | 0.04 8.4 PC3 0.08 3.8 | 0.06 8.0

(CHe

1983-93  Hourly-Hean Data
x1/10

Fig.2 Principal component analysis of the diurnal variation of the MI data during the years 1983-1993;

spatial distribution drawn from eigen vector of the 1st, 2nd and 3rd principal components :

a)methane; b)carbone monoxide.
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Fig.3 Diurnal variation of the score of the Ist, 2nd and 3rd principal components of methane and carbon

monoxcide (MI): a) methane; b) carbon monoxide.
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Fig.d4 Principal component analysis of the diurnal variation of the MII data during the years 1983-1993;

spatial distribution drawn from eigen vector of the 1st, 2nd and 3rd principal components :

a) methane; b) carbon monoxide.
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Fig.5 Diurnal variation of the score of the 1st, 2nd and 3rd principal components of methane and carbon monoxcide (MII):

a) methane; b) carbon monoxide.
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Fig.6 Diurnal variation of wind-speed and wind-direction
of all observational sites in Nagoya:

a) wind-direction; b) wind-speed.
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Fig.7 Annual variation of atmospheric methane and carbon
monoxide averaged in Nagoya during the years 1983-93.
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Table 2 Eigen vector and contribution rate in percent
(% ) of the 1st, 2nd and 3rd principal components
of the annual variation of the atmospheric methane
and carbon monoxide data (MI and MII).

CH4 MI MII
, EV_ |Cont(%)| EV _ |Cont (%)
PC1 | 1.18 68.3 | 0.62 | 71.1
Pc2_| 0.40 23.0 | 0.11 | 12.6
PC3 | 0.05 2.8 | 0.05] 52
co MI MIT

EV__ [Cont(®)[ EV  |Cont(%)
PC1 0.53 | 90.9 | o0.11 | 77.6

PC2 0.04 6.7 0.02 | 12.7
PC3 0.01 1.5 0.01 5.6
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Fig8 Principal component analysis of the annual variation of the MI data during the years 1983-1993;

spatial distribution drawn from eigen vector of the 1st, 2nd and 3rd principal components :

I’

a) hane; b) carbon
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Fig.9 Annual variation of the score of the 1st, 2nd and 3rd principal components of methane and carbon monoxide (M)

a) methane; b) carbon monoxide.
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Fig.10 Principal component analysis of the annual variation of the MII data during the years 1983-1993;
spatial distri bution drawn from eigen vector of the 1st, 2nd and 3rd principal components :

a) methane; b) carbon monoxide.
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Fig.11 Annual variation of the score of the 1st, 2nd and 3rd principal components of methane and carbon

monoxide (MII): a) methane; b) carbon monoxide.
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Table 3 Eigen vector and contribution rate in percent(%) of
the 1st, 2nd and 3rd principal components of the year-
to-year variation of the atmospheric methane and
carbon monoxide data (MI and MII).

CH4 MI MII
EV Cont(%)| EV Cont (%)
PC1 2.24 | 73.8 0.76 49. 4
PC2 0.39 | 12.8 0.37 23.8
PC3 0.19 6.2 0.19 12.3
Co MI MI1I
EV  {Cont(%)| EV  [Cont(%)
PC1 2.24 | 74.0 0.84 | 53.7
PC2 0.41 | 13.6 0.41 | 26.1
PC3 0.15 5.1 0.1t 7.1

—0.9

T T T T T T T T T T T
1983 1985 1987 1989 1991 1993 1995
YEAR

Fig.12 Yeaar-to-year variation of atmospheric methane and
carbon monoxide averaged for all observational points in

Nagoya during the years 1983-93.
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Fig.13 Principal component analysis of the year-to-year variation of the M1 data during the years 1983-1993 ;

spatial distribution drawn from eigen vector of the Ist, 2nd and 3rd principal components:

a) methane; b) carbon monoxide.
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Fig.14 Year-to-year variation of the score of the Ist, 2nd and 3rd principal components of methane and carbon

ide (MI) : a) th b) carbon monoxide.
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Fig.15 Principal component analysis of the year-to-year variation of the MII data during the years 1983-1993;

spatial distribution drawn from eigen vector of the Ist, 2nd and 3rd principal components:

a) methane; b) carbon monoxide.
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Fig.16 Year-to-year variation of the score of the 1st, 2nd and 3rd principal components of methane and carbon

monoxide (MII):  a) methane;

b) carbon monoxide.
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Fig.17 Year-to-year variation: methane and carbon

monoxide averaged in Nagoya-shi and Aichi-ken.
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Fig. Al Spatial distribution of the 1st principal component for the dlumnal variation
by using the correlation coefficlent method : 2) methane and b) carbon monoxide.
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Fig.A2 Spatial distribution of the Ist principal component for the annual variation
by using the Iation coefficient method : a) meth and b) carbon monoxide.
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Fig.A3 Spatial distribution of the 1st principal component for the year-to-year variation,

by using the correlation coefficient method: a) methane and b) carbon monoxide.

Spatial Distribution and Temporal Variation of Atmospheric Methane Concentration in Nagoya
and Its Surrounding Region(1V)

Tatsuya IWASHIMA

Synopsis

Utilizing the hourly data for the years 1983-93 supplied from the Environmental Affairs Bureau of
Nagoya-shi and the Department of Environment of Aichi-ken, we analyzed the spatial distribution and
temporal variation of the atmospheric methane in Nagoya and its surrounding region. In the principal
component analysis of methane and carbon monoxide we found several characteristics of the diurnal, seasonal

(or annual) variations and year-to-year change.

Keywords: urban atmospheric methane; methane spatial-distribution; diurnal variation; annual variation;

year-to-year variation; principal component analysis
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