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Figure B.18. The instantaneous δD time rate of change of composite data (by differentiating black line in 

figure B.17 with respect to time) during 1978-2005. Red dots are ± standard deviation and black circles are 

the average yearly values calculated from 1 January in one year to 1 January in the next year. 
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Figure B.19. The instantaneous δD trend (1978-2005) with mean values (black line), ±1σ (red dots), and 

average yearly values (black circles) with±1σ calculate from 1 January in one year to 1 January in the next 

year by smoothing the deseaonalize data with a span of 0.172. 
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Figure B.20. The instantaneous δD time rate of change of composite data (by differentiating black line in 

figure B.19 with respect to time) during 1978-2005. Red dots are ± standard deviation and black circles are 

the average yearly values calculated from 1 January in one year to 1 January in the next year. 
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Figure B.21. Annual CH4 emission during 1978-2010  using the mass balance equation and based on CH4 

lifetimes of  8.7 yrs,9.7 yrs, and 10.7 yrs, respectively. 
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Figure B.22. Annual δ
13
C- CH4 sources during 1978-2010 based on CH4 lifetimes of  8.7 yrs,9.7 yrs, and 

10.7 yrs, respectively. 

Date

1980  1990  2000  2010  

δ
1
3
C
-C

H
4
 s
o
u
rc
e
s
 [
‰

]

-52.6

-52.5

-52.4

-52.3

-52.2

τ
CH4

=8.7 yrs

τ
CH4

=9.7 yrs

τ
CH4

=10.7 yrs



192 

 

 

Figure B.23. Annual δ
13
D- CH4 sources during 1978-2005 based on CH4 lifetimes of  8.7 yrs,9.7 yrs, and 

10.7 yrs, respectively 
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Appendix C 

 Recent Air Sampling at Cape Meares (March 2012- October 2012) 

 

Table I.1. Measurements description 

 

Term Description 

WDIR 

Wind direction (the direction the wind is coming from in degrees clockwise 

from true N) during the same period used for WSPD. See Wind Averaging 

Methods 

WSPD 

Wind speed (m/s) averaged over an eight-minute period for buoys and a two-

minute period for land stations. Reported Hourly. See Wind Averaging 

Methods. 

GST 
Peak 5 or 8 second gust speed (m/s) measured during the eight-minute or two-

minute period. The 5 or 8 second period can be determined by payload, See 

the Sensor Reporting, Sampling, and Accuracy section. 

PRES 

Sea level pressure (hPa). For C-MAN sites and Great Lakes buoys, the 

recorded pressure is reduced to sea level using the method described in NWS 

Technical Procedures Bulletin 291 (11/14/80). (labeled BAR in Historical 

files) 

ATMP 
Air temperature (Celsius). For sensor heights on buoys, see Hull Descriptions. 

For sensor heights at C-MAN stations, see C-MAN Sensor Locations 
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#YY MM DD hh mm WDIR WSPD GST PRES ATMP 

#yr mo dy hr mn degT m/s m/s hPa degC 

2012 3 28 11 0 138 10.3 12.8 1002.8 7.9 

2012 3 28 11 6 149 9.1 12.5 1002.8 7.9 

2012 3 28 11 12 152 10.2 12.4 1003 7.9 

2012 3 28 11 18 148 8.3 10 NA NA 

2012 3 28 11 24 148 9.3 11.9 1003.1 7.7 

2012 3 28 11 30 150 9.2 11.8 1003 7.6 

2012 3 28 11 36 157 8.6 11.3 1002.9 7.7 

2012 3 28 11 42 165 8.5 10.8 1003.1 7.7 

2012 3 28 11 48 145 8.5 10.6 NA NA 

2012 3 28 11 54 148 9.1 12.2 1003.2 7.7 

2012 3 28 12 0 137 9.9 11.5 1003.1 7.7 

2012 3 28 12 6 137 9.1 12.2 1003 7.7 

2012 3 28 12 12 133 9.9 11.7 1003.1 7.7 

2012 3 28 12 18 139 9.9 12.3 NA NA 

2012 3 28 12 24 149 9.5 12.2 1003.1 7.8 

2012 3 28 12 30 152 8.9 12.9 1003.1 7.9 

2012 3 28 12 36 146 9 10.5 1003.1 7.9 

2012 3 28 12 42 146 9.6 11.9 1003.1 7.8 

2012 3 28 12 48 137 10.2 12.8 NA NA 

2012 3 28 12 54 135 11.4 13.2 1003.3 7.7 

2012 3 28 13 0 138 10.9 12.6 1003.3 7.7 

2012 3 28 13 6 149 9.5 11.6 1003.4 7.6 

2012 3 28 13 12 134 10.2 14.3 1003.3 7.7 

2012 3 28 13 18 138 11.6 14 1003.5 7.7 

2012 3 28 13 24 141 12.2 14.3 1003.7 7.8 

2012 3 28 13 30 141 11.3 14.2 1003.7 7.8 

2012 3 28 13 36 149 9.1 13.5 1003.7 7.7 

2012 3 28 13 42 157 8.5 10.6 1003.9 7.7 

2012 3 28 13 48 159 11.8 16.9 NA NA 

2012 3 28 13 54 170 11.7 17.5 1004.1 7.7 
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#YY MM DD hh mm WDIR WSPD GST PRES ATMP 

#yr mo dy hr mn degT m/s m/s hPa degC 

2012 4 26 11 0 132 2 2.4 1003.7 8.5 

2012 4 26 11 6 119 1.4 2 1003.8 8.4 

2012 4 26 11 12 96 1.5 1.8 1003.9 8.3 

2012 4 26 11 18 124 1.2 1.8 1004 8.3 

2012 4 26 11 24 151 2.4 2.9 1003.9 8.3 

2012 4 26 11 30 159 2 2.9 1004 8.4 

2012 4 26 11 36 135 2.4 2.8 1003.9 8.5 

2012 4 26 11 42 129 2.2 3.2 1004 8.5 

2012 4 26 11 48 135 2.6 3 NA NA 

2012 4 26 11 54 128 2.3 2.7 1004.1 8.5 

2012 4 26 12 0 127 2.5 3.2 1004.1 8.4 

2012 4 26 12 6 109 2.5 2.8 1004 8.4 

2012 4 26 12 12 119 2.5 3.1 1004 8.5 

2012 4 26 12 18 135 2.8 3.1 1004.1 8.4 

2012 4 26 12 24 137 2.2 2.9 1003.9 8.4 

2012 4 26 12 30 121 1.7 2 1003.9 8.4 

2012 4 26 12 36 133 1.4 2.3 1003.9 8.4 

2012 4 26 12 42 166 0.6 1.8 1003.9 8.4 

2012 4 26 12 48 145 1.1 1.6 NA NA 

2012 4 26 12 54 123 2.1 3 1004.1 8.4 

2012 4 26 13 0 217 1.8 2.9 1004.1 8.3 

2012 4 26 13 6 256 2.1 3.2 1004.1 8.3 

2012 4 26 13 12 264 3.2 4.2 1004.2 8.3 

2012 4 26 13 18 257 3.6 4.1 1004.2 8.3 

2012 4 26 13 24 266 3.5 4.1 NA NA 

2012 4 26 13 30 258 3.7 4.2 1004.3 8.3 

2012 4 26 13 36 266 3.2 4.2 1004.3 8.2 

2012 4 26 13 42 247 3.7 4.2 1004.5 8.2 

2012 4 26 13 48 247 3.7 4.1 NA NA 

2012 4 26 13 54 250 3.6 4.4 1004.6 8.2 
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#YY MM DD hh mm WDIR WSPD GST PRES ATMP 

#yr mo dy hr mn degT m/s m/s hPa degC 

2012 5 30 11 0 141 2.7 3 1022.1 9.4 

2012 5 30 11 6 138 3 3.2 1022.1 9.4 

2012 5 30 11 12 138 2.7 3.2 1022.1 9.4 

2012 5 30 11 18 139 2.2 2.7 NA NA 

2012 5 30 11 24 139 2.3 2.8 1022.3 9.3 

2012 5 30 11 30 NA NA NA 1022.3 9.3 

2012 5 30 11 36 NA NA NA 1022.2 9.3 

2012 5 30 11 42 NA NA NA 1022.2 9.1 

2012 5 30 11 48 131 3 3.9 1022.2 9.1 

2012 5 30 11 54 139 1.8 2.7 1022.3 9.1 

2012 5 30 12 0 132 2.5 2.9 1022.3 9.2 

2012 5 30 12 6 123 3.3 3.7 1022.3 9.1 

2012 5 30 12 12 127 2.5 3.6 1022.1 9 

2012 5 30 12 18 125 2.9 3.2 NA NA 

2012 5 30 12 24 121 2.6 3.2 1022.2 8.9 

2012 5 30 12 30 127 2 2.8 1022.4 8.9 

2012 5 30 12 36 NA NA NA 1022.4 9 

2012 5 30 12 42 131 2.3 2.7 NA NA 

2012 5 30 12 48 123 2.7 3.4 NA NA 

2012 5 30 12 54 NA NA NA 1022.3 9.1 

2012 5 30 13 0 144 2.9 3.2 NA NA 

2012 5 30 13 6 145 3.7 4.4 1022.5 9 

2012 5 30 13 12 131 6.3 7 1022.3 9 

2012 5 30 13 18 136 5.5 6.6 NA NA 

2012 5 30 13 24 142 5.6 6.4 1022.3 9.4 

2012 5 30 13 30 142 5.1 5.8 1022.3 9.3 

2012 5 30 13 36 140 4.8 5.5 1022.3 9.3 

2012 5 30 13 42 144 4.6 5.4 1022.3 9.2 

2012 5 30 13 48 NA NA NA 1022.4 9.3 

2012 5 30 13 54 135 3.5 4.4 NA NA 
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#YY MM DD hh mm WDIR WSPD GST PRES ATMP 

#yr mo dy hr mn degT m/s m/s hPa degC 

2012 6 28 11 0 139 4.9 5.2 1012.9 10 

2012 6 28 11 6 136 5.1 5.5 1013 10.1 

2012 6 28 11 12 133 5.5 6.1 1013.1 10.1 

2012 6 28 11 18 135 5.7 6.3 NA NA 

2012 6 28 11 24 138 6 6.3 1013.1 10.2 

2012 6 28 11 30 139 5.9 6.3 1013.2 10.1 

2012 6 28 11 36 137 5.9 6.4 1013.2 10 

2012 6 28 11 42 134 5.8 6.2 1013.2 10 

2012 6 28 11 48 139 5.8 6.2 NA NA 

2012 6 28 11 54 136 6 6.6 1013.2 9.9 

2012 6 28 12 0 139 5.9 6.5 1013.2 9.9 

2012 6 28 12 6 138 5.9 6.6 1013.2 9.9 

2012 6 28 12 12 133 6.2 6.6 1013.2 10 

2012 6 28 12 18 138 5.9 6.7 NA NA 

2012 6 28 12 24 140 5.8 6.6 1013.2 10 

2012 6 28 12 30 150 5.7 6.5 1013.2 9.9 

2012 6 28 12 36 141 5.9 6.5 1013.2 9.9 

2012 6 28 12 42 144 6.7 7.4 1013.2 9.9 

2012 6 28 12 48 143 6.7 7.3 1013.2 10 

2012 6 28 12 54 NA NA NA 1013.2 10.2 

2012 6 28 13 0 146 6.3 7.2 NA NA 

2012 6 28 13 6 147 6.7 7.3 1013.3 10.3 

2012 6 28 13 12 144 6.4 7 NA NA 

2012 6 28 13 18 145 6.8 7.3 NA NA 

2012 6 28 13 24 147 6.3 7.1 NA NA 

2012 6 28 13 30 141 6.6 7.2 NA NA 

2012 6 28 13 36 143 6.9 7.5 1013.4 10.6 

2012 6 28 13 42 143 6.4 7 NA NA 

2012 6 28 13 48 147 5.9 7.2 1013.3 10.5 

2012 6 28 13 54 150 6 7 NA NA 
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#YY MM DD hh mm WDIR WSPD GST PRES ATMP 

#yr mo dy hr mn degT m/s m/s hPa degC 

2012 7 27 11 0 11 1.2 1.8 1016.2 13.8 

2012 7 27 11 6 191 1 2.1 1016.3 13.8 

2012 7 27 11 12 182 1 2.2 1016.3 13.8 

2012 7 27 11 18 168 1.3 1.6 NA NA 

2012 7 27 11 24 133 1 1.4 1016.3 13.7 

2012 7 27 11 30 100 1.2 1.8 1016.3 13.7 

2012 7 27 11 36 95 1.8 2 1016.3 13.7 

2012 7 27 11 42 66 2 2.7 1016.4 13.7 

2012 7 27 11 48 40 0.8 1.8 NA NA 

2012 7 27 11 54 235 1.1 1.6 1016.4 13.7 

2012 7 27 12 0 221 0.8 1.4 1016.4 13.8 

2012 7 27 12 6 261 1.3 1.6 1016.5 13.7 

2012 7 27 12 12 236 0.7 1.1 1016.5 13.7 

2012 7 27 12 18 229 0.2 0.5 1016.6 13.7 

2012 7 27 12 24 229 0 0.2 1016.7 13.7 

2012 7 27 12 30 229 0 NA 1016.8 13.7 

2012 7 27 12 36 220 0.4 0.7 1016.8 13.7 

2012 7 27 12 42 205 0.7 0.8 1016.9 13.7 

2012 7 27 12 48 250 0.6 1.1 NA NA 

2012 7 27 12 54 NA NA NA 1017 13.6 

2012 7 27 13 0 231 0.7 0.9 NA NA 

2012 7 27 13 6 190 0 0.6 1017 13.5 

2012 7 27 13 12 185 0.7 0.8 1017 13.6 

2012 7 27 13 18 202 0.7 0.8 NA NA 

2012 7 27 13 24 182 0.6 0.7 1017.1 13.6 

2012 7 27 13 30 179 0.7 0.8 1017.2 13.6 

2012 7 27 13 36 167 0.9 1.1 1017.2 13.6 

2012 7 27 13 42 179 1.2 1.3 1017.2 13.6 

2012 7 27 13 48 166 1.3 1.4 NA NA 

2012 7 27 13 54 168 1.6 1.7 1017.2 13.6 
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#YY MM DD hh mm WDIR WSPD GST PRES ATMP 

#yr mo dy hr mn degT m/s m/s hPa degC 

2012 8 26 11 0 139 4 4.4 1008.4 12.7 

2012 8 26 11 6 137 4 4.4 1008.4 12.7 

2012 8 26 11 12 138 3.7 4.4 1008.4 12.7 

2012 8 26 11 18 144 4.1 4.5 NA NA 

2012 8 26 11 24 146 3.9 4.6 1008.3 12.7 

2012 8 26 11 30 154 3.6 4.3 1008.3 12.7 

2012 8 26 11 36 148 3.8 4.2 1008.4 12.7 

2012 8 26 11 42 145 4 4.5 1008.3 12.7 

2012 8 26 11 48 137 3.8 4.4 NA NA 

2012 8 26 11 54 137 4 4.4 1008.3 12.8 

2012 8 26 12 0 134 4.7 5 1008.3 12.8 

2012 8 26 12 6 133 4.8 5.3 1008.2 12.8 

2012 8 26 12 12 141 4.7 5.1 1008.1 12.8 

2012 8 26 12 18 145 4.4 4.7 NA NA 

2012 8 26 12 24 139 4.2 4.4 1008.2 12.8 

2012 8 26 12 30 137 4 4.3 1008.2 12.8 

2012 8 26 12 36 136 4.2 4.5 1008.2 12.8 

2012 8 26 12 42 147 4.6 4.8 1008.2 12.9 

2012 8 26 12 48 137 4.6 4.9 NA NA 

2012 8 26 12 54 141 4.6 5 1008.2 12.9 

2012 8 26 13 0 139 3.9 4.7 1008.1 12.9 

2012 8 26 13 6 144 4.5 4.7 1008.1 12.9 

2012 8 26 13 12 145 4.6 5 1008.1 12.9 

2012 8 26 13 18 153 4.5 4.9 1008.1 12.9 

2012 8 26 13 24 160 4.7 5.1 1008.2 12.9 

2012 8 26 13 30 143 4 4.6 1008.2 12.9 

2012 8 26 13 36 150 5.1 5.4 1008.2 12.9 

2012 8 26 13 42 146 5.1 5.5 1008.3 13 

2012 8 26 13 48 146 5.2 5.8 NA NA 

2012 8 26 13 54 150 5.5 5.9 1008.3 13 
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#YY MM DD hh mm WDIR WSPD GST PRES ATMP 

#yr mo dy hr mn degT m/s m/s hPa degC 

2012 9 25 11 0 358 3.2 3.9 1019.7 10.5 

2012 9 25 11 6 357 3.4 3.9 1019.7 10.3 

2012 9 25 11 12 360 3.4 3.8 1019.7 10.3 

2012 9 25 11 18 359 4 4.3 NA NA 

2012 9 25 11 24 359 3.5 4.2 1019.8 10.2 

2012 9 25 11 30 5 3.6 4.2 1019.8 10.1 

2012 9 25 11 36 359 3.6 4.2 1019.8 10 

2012 9 25 11 42 2 3.9 4.1 NA NA 

2012 9 25 11 48 NA NA NA 1019.8 9.8 

2012 9 25 11 54 3 4.1 4.4 1019.8 9.7 

2012 9 25 12 0 359 3.8 4.3 1019.8 9.7 

2012 9 25 12 6 359 3.7 4.3 1019.8 9.6 

2012 9 25 12 12 NA NA NA 1019.9 9.5 

2012 9 25 12 18 5 3.6 4.3 1019.9 9.5 

2012 9 25 12 24 11 3.5 4.7 1020 9.5 

2012 9 25 12 30 4 3.5 4.4 1020 9.4 

2012 9 25 12 36 9 3.9 5.5 1020 9.4 

2012 9 25 12 42 5 4.2 5.7 1020 9.3 

2012 9 25 12 48 1 3.4 5.2 NA NA 

2012 9 25 12 54 8 4 5.8 1020.2 9.4 

2012 9 25 13 0 13 4.1 5.9 1020.1 9.3 

2012 9 25 13 6 21 4.8 6.2 1020.2 9.4 

2012 9 25 13 12 17 4.7 6.4 1020.1 9.3 

2012 9 25 13 18 16 5 6.6 NA NA 

2012 9 25 13 24 26 4.9 6.3 1020 9.4 

2012 9 25 13 30 38 3.7 6.4 1020 9.3 

2012 9 25 13 36 32 3 4.9 1020 9.3 

2012 9 25 13 42 33 3.3 4.9 1020.1 9.2 

2012 9 25 13 48 40 3.3 5.5 NA NA 

2012 9 25 13 54 47 1.4 4.3 1020.1 9.1 
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#YY MM DD hh mm WDI R WSP D GST PRES ATMP 

#yr mo dy hr mn deg T m/s m/s hPa degC 

2012 10 27 13 0 136 5.2 6.9 1018 12.1 

2012 10 27 13 6 134 5.6 6 1017.6 12.1 

2012 10 27 13 12 143 6.1 6.8 1017.5 12 

2012 10 27 13 18 151 5.2 6 NA NA 

2012 10 27 13 24 136 6 6.5 1017.3 12 

2012 10 27 13 30 133 5.9 6.8 1017.2 12 

2012 10 27 13 36 135 6.5 7.1 1017.3 12.1 

2012 10 27 13 42 138 6.4 7.1 1017.2 12.1 

2012 10 27 13 48 151 5.8 6.9 1017.1 12.2 

2012 10 27 13 54 151 6 6.7 1017.2 12.1 

2012 10 27 14 0 149 5.5 6.4 1017.3 11.9 

2012 10 27 14 6 147 6.6 7.5 1017.4 11.9 

2012 10 27 14 12 144 8.2 8.9 1016.8 11.7 

2012 10 27 14 18 142 9.2 10.4 NA NA 

2012 10 27 14 24 146 8.2 10 1016.3 11.6 

2012 10 27 14 30 147 8.1 9.1 1016.2 11.8 

2012 10 27 14 36 151 7.9 9.6 1016.3 11.9 

2012 10 27 14 42 152 8.8 10.1 1016.4 11.9 

2012 10 27 14 48 NA NA NA 1016.2 11.8 

2012 10 27 14 54 141 8 9.4 1016.1 11.7 

2012 10 27 15 0 142 7.9 9.2 1015.9 11.6 

2012 10 27 15 6 146 8.4 9.5 1015.8 11.7 

2012 10 27 15 12 153 8.1 9.5 1015.8 11.7 

2012 10 27 15 18 150 8.5 10 1016.1 11.7 

2012 10 27 15 24 144 9.1 10.6 1015.8 11.7 

2012 10 27 15 30 145 9.8 12.2 1015.6 11.7 

2012 10 27 15 36 146 10.7 12.9 1015.5 11.7 

2012 10 27 15 42 151 9.1 11.1 1015.7 11.8 

2012 10 27 15 48 151 8.1 9.7 1015.8 11.8 

2012 10 27 15 54 147 8.3 10.2 1015.7 11.8 

 


