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OBSERVATIONAL STUDY ON SEASONAL AND DIURNAL
VARIATIONS OF ATMOSPHERIC METHANE

By Kumiko Takata & Hisafumi MURAMATSU

Synopsis

Regular observation data show that lowest concentration varies gradually in
accordance with seasonal variation, though sudden high concentrations are often
observed. We assume that sudden high concentrations are due to local atmospheric
conditions, and exclude such data to get the seasonal variation of background
concentration, which is higher in early winter and lower in summer.

We found that diurnal variation is comparable to seasonal variation in
magnitude. We observed simultaneously time-height variations of temperature,
humidity, wind speed and wind direction by kytoon from 31th Aug. to lst Sep.
1988 and from 1lst to 2nd Dec. 1980. Applying the vertical diffusion process, we
estimated the methane flux from the ground to be 265 (g/(nfe+yr)) or 197 (g/
(uf » yr)), which is in good agreement with directly measured data.
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DAY-TO-DARY UARIATION
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Fig. 1. Day-to-day variation of atmospheric methane from Dec. 1987 to Dec.
1988. Cross (+) ; daily concentration at Uji, Solid line; 31 days
running mean
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MONTHLY MEAN
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Fig. 2. Monthly mean of atmospheric methane.
Cross (+) : data at Uji, Triangle (A) ; data at Tsukuba.

Table 1. The number of data used for
computing monthly mean

YEAR MONTH No.(UJI) No.(TUKUBA)

87 DEC. 7 7
88 JAN. 16 10
88 FEB. 28 7
8 MAR. 20 5
88 APR. 19 10
8 MAY. 7 26
88 JUN. 16 30
88 JUL. 19

88 AUG. 15 31
88 SEP. 12 30
88 OCT. 12 31

88 NOV. 14 30
88 DEC. 12

Table 2. Correlation coefficient between
atmospheric methane and me-
teorological elements

CH4 DEVIATION

TEMPERATURE DEVIATION 0.151
PRESSURE DEVIATION 0.116
WATER VAPOUR PRESSURE DEVIATION 0.443
RELATIVE HUMIDITY DEVIATION 0.329
WIND SPEED AT D.P.R. L —0.402
WIND SPEED AT U.H.L. -0.212
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Fig. 3 (1). Correlation between deviation from 31 days running mean of the
concentration of methane and that of the temperature.
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Fig. 3 (2). Correlation between deviation from 31 days running mean of the
concentration of methane and that of the pressure.
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Fig. 3 (). Correlation between deviation from 31 days running mean of the
concentration of methane and that of the relative humidity.
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CH4 DEVIATION ppmv
Fig.3 (4). Correlation between deviation from 31 days running mean of the
concentration of methane and that of the water vapour pressure.
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Fig. 3 (8). Correlation between deviation from 31days running mean of the
concentration of methane and wind direction at Disaster Preven-
tion Research Institute.
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Fig. 3 (6). Correlation between deviation from 31 days running mean of the
concentration of methane and wind direction at Ujigawa
Hydraulics Laboratory.
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Fig. 3 (8). Correlation between deviation from 31 days running mean of the
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DAY-TU-DARY UARTATION
OF ATMOSPHERIC METHANE
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Fig. 4. Day-to-day variation of atmospheric methane excluding the data
which is 0.08 ppmv higher than 31 days running mean. Cross (+) ;
data at Uji, Solid line: 31 days running mean of the selected data
at Uji.
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DEVIATION FROM ANNUAL MEAN
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Fig. 6. Deviation of the 31 days running mean of the selected data from its
annual mean, 1.78 ppmv.
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DIURNAL UARIATION OF METHANE
27~28 FEB.1988

1.9
1.88-
1.867
1.844
1.824

1.8 J[

1.78 _l_+
} +++

<3vT

1‘ +
1.76 ]L ey ]HL Jf !
1.749 1 1 +‘ it

1.724

1-7 ] A T ! M T 1 ¥ ¥ T T A T T T T ¥ ¥ 1] Al T L 1 Al ] ¥
14h 28h 2h 8h 14h
TIME

Fig. 7. Diurnal variation of methane from 27 to 28 Feb. 1988.
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Fig. 8. Diurnal variation of methane from 31 Aug. to 1 Sep. 1988.
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Fig. 9. Time-height variation of potential temperature from 31 Aug.
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DILRNAL UARIATION OF METHANE
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Fig. 11. Diurnal variation of methane from 1 to 2 Dec. 1988.
Cross (+) ; concentration at ground level,
Triangle (A\); concentration at about 350 m above.
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Fig.15. Diurnal variation of temperature at selected heights from 1
to 2 Dec. 1988.
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