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Fig. 2.1.1 Inter-annual variations on radiative forcing of three major greenhouse gases from WDCGG data.
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Fig. 2.1.2 Atmopsheric concentration of important long-lived greenhouse gases over the last 2000 years (from
IPCC, 2007).
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Fig. 2.1.3 The annual carbon budgets on the globe and their breakdown in 1990s (based on IPCC 2007).
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Fig. 2.1.4 Time series of estimated growth rate from anthropogenic emissions (green+yellow), observed annual
mean growth rate of CO, concentration of in the atmosphere (yellow), and estimated absorption by
nature (green). CO, Emissions were calculated by CDIAC based on the United Nations Energy
Statistics Marland et al., 2007 . Observed growth rate is analyzed by the World Data Centre for
Greenhouse Gases (WDCGG).
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Figure 2.1.5 CO2 concentration as simulated by the Coupled Climate-Carbon Cycle Models for the SRES A2
emission scenario (red) compared with the standard atmospheric CO2 concentration used as a forcing
for many IPCC AR4 climate models (black) (from IPCC (2007)).
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2.1.1
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Fig. 2.1.1.1 Time series of monthly atmospheric CO2 concentrations at Ryori in 2006. Solid line  shows the
monthly concentration and dotted line shows the reference concentration (see Section 8.1.1). Error
bars indicate the range within &= OY(standard deviation of the difference between the monthly

concentration and the reference concentration).
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Fig.2.1.1.2 Time series of monthly atmospheric CO, concentrations at Minamitorishima in 2006. Solid line
shows the monthly concentration and dotted line shows the reference concentration (see Section
8.1.1). Error bars indicate the range within &= O(standard deviation of the difference between the
monthly concentration and the reference concentration). The observation in Minamitorishima was
paused in September and October, 2006 due to the Typhoon 0612 “Toke”.
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Fig. 2.1.1.3 Time series of monthly atmospheric CO, concentrations at Yonagunijima in 2006. Solid lineshows

the monthly concentration and dotted line shows the reference concentration (see Section 8.1.1).
Error bars indicate the range within &= O (standard deviation of the difference between the
monthly concentration and the reference concentration).
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Fig. 2.1.1.4 Time series of monthly atmospheric CO, concentrations and deseasonalized concentrations at
Ryori, Minamitorishima, and Yonagunijima.
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Fig. 2.1.1.5 Time series of annual growth rates in atmospheric CO, concentration at Ryori, Minamitorishima,
and Yonagunijima. The annual growth rates are estimated by the time derivative of the
deseasonalized concentration.
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3 1983 2006
Fig. 2.1.1.6 Three-dimensional representation of the latitudinal distributions of atmospheric CO,
concentrations (top), deseasonalized concentrations (middle), and growth rates (bottom) for the
period 1983-2006.
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2.1.1.7 30

Fig.2.1.1.7 Time series of deseasonalized atmospheric CO, concentrations (top) and growth rates (bottom) for
each 30-degree latitudinal zone.
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Fig.2.1.1.8 Time series of atmospheric CO, growth rates in the tropics (30°N-30°S) and its comparison with
Southern Oscillation Index inversed sign (top), SST anomaly in the east equatorial Pacific
49N-4°8, 90°W-150°W (middle), and temperature anomaly of surface on land in the tropics
(bottom) calculated from JRA-25 reanalysis data(Onogi et al., 2007). A solid line shows the growth
rate, and a dotted line shows each parameter (5 months running-mean).
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2.1.19 30 2006 2006
8.1.1 + O

Fig. 2.1.1.9 Time series of atmospheric CO, concentrations for each 30-degree latitudinal zone in 2006. Solid
line shows the monthly concentration and dotted line shows the reference concentration (see
Section 8.1.1). Error bars indicate the range within &= O (standard deviation of the difference
between the monthly concentration and the reference concentration).
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etal., 2004 Patra et al., 2005
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TransCom Baker et al., 2006
8.1.3
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Fig. 2.1.1.10 Time series of ENSO index and estimated monthly CO, fluxes from the land and the ocean
estimated by inversion analysis. Background fluxes (ocean absoption (-2Gt/year), land and

anthropogenic emission (4Gt/year)) are substraced.
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2.12.1 pCo, a2006 1 15 3 5 b 2006

4 18 5 8 (€)2006 6 9 g8 10 (d)2006 10 13 11 06
Fig. 2.1.2.1 Distributions of the difference in the CO, partial pressure pCO, between the sea water and
the air: (a) January 15 - March 5, 2006, (b) April 18 - May 8, 2006, (¢) June 9 — August 10, 2006, and
(d) October 13 — November 6, 2006.
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2.1.22
b
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Fig. 2.1.2.2 Latitudinal distributions of (a) the atmospheric and the oceanic CO,, (b) sea surface temperature
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Fig. 2.1.2.3 Latitudinal distributions of (a) the atmospheric and the oceanic CO,, (b) sea surface temperature
(SST), (c) sea surface salinity, (d) total inorganic carbon (TIC), () phosphate and (f) chlorophyll a
along 137°E (shown at the bottom panel) in April 19 - May 2, 2006.
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Fig. 2.1.2.4 Latitudinal distributions of (a) the atmospheric and the oceanic CO,, (b) sea surface temperature
(SST), (c) sea surface salinity, (d) total inorganic carbon (TIC), (¢) phosphate and (f) chlorophyll a
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Fig. 2.1.2.5 Latitudinal distributions of (a) the atmospheric and the oceanic CO,, (b) sea surface temperature
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Fig. 2.1.2.8 The observed values

closed circles of the difference in the CO, partial pressure
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Fig. 2.2.1.1 Time series of monthly atmospheric CH, concentrations at Ryori in 2006. Solid line shows the
monthly concentration and dotted line shows the reference concentration (see Section 8.1.1). Error
bars indicate the range within & O (standard deviation of the difference between the monthly
concentration and the reference concentration).
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shows the monthly concentration and dotted line shows the reference concentration (see Section
8.1.1). Error bars indicate the range within =& O(standard deviation of the difference between the
monthly concentration and the reference concentration). The observation in Minamitorishima was
paused in September and October, 2006 due to the Typhoon 0612 “loke”.

Yonagunijima 2006
1800
- annuanhal.inn.
----- rtand+saasonalr.y:ls|

)

g ;

= 1850

o

s

€

8

c

8

£ 1800

[&]

1750

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Month
2.2.13 2006 2006

8.1.1 +10¢( )

Fig. 2.2.1.3 Time series of monthly atmospheric CH, concentrations at Yonagunijima in 2006. Solid line
shows the monthly concentration and dotted line shows the reference concentration (see Section
8.1.1). Error bars indicate the range within == O(standard deviation of the difference between the
monthly concentration and the reference concentration).
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Fig.2.5.1.1 Time series of monthly atmospheric CO concentrations at Ryori in 2006. Solid line shows the
monthly concentration and dotted line shows the reference concentration (see Section 8.1.1). Error

bars indicate the range within &= O standard deviation of the difference between the monthly
concentration and the reference concentration .
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Fig. 2.5.3.1 Three-dimensional representation of the latitudinal distributions of atmospheric CO concentrations
(top), deseasonalized concentrations (middle), and growth rates (bottom) for the period 1992-2006.
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Fig. 2.6.1.2 Time series of monthly surface O3 concentrations at Minamitorishima in 2006. Solid line shows
the monthly concentration and dotted line shows the reference concentration (see Section 8.1.1).
Error bars indicate the range within &= O (standard deviation of the difference between the monthly
concentration and the reference concentration). The observation in Minamitorishima was paused in
September, 2006 due to the Typhoon 0612 “Ioke”.
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bars indicate the range within &= O (standard deviation of the difference between the monthly
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Fig. 3.1.1.1 Time series of daily total ozone (top) and mean time-height cross section of ozone partial pressure
(bottom) at Sapporo in 2006. In the top panel, daily mean values (over 1971-2000) and standard
deviation (green area) are shown. The symbol “ x * in the bottom panel denotes the tropopause

height.
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Fig. 3.1.1.2 Time series of daily total ozone (top) and mean time-height cross section of ozone partial pressure
(bottom) at Tsukuba (Tateno) in 2006. In the top panel, daily mean value (over 1971-2000) and
standard deviation (green area) are shown. The symbol “ x * in the bottom panel denotes the
tropopause height.
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Fig. 3.1.1.3 Time series of daily total ozone (top) and mean time-height cross section of ozone partial pressure
(bottom) at Naha in 2006. In the top panel, daily mean value (over 1974-2000) and standard
deviation (green area) are shown. The symbol < x * in the bottom panel denotes the tropopause
height.
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Fig. 3.1.1.4 Time series of daily total ozone at Minamitorishima in 2006. The mean over 1994-2005 is shown.
The observation in Minamitorishima was paused in September and October, 2006 due to Typhoon
loke.
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Fig. 3.1.2.1 Monthly means and normals of total ozone at four stations in Japan: Sapporo, Tsukuba/Tateno,
Naha, Minamitorishima, and Syowa Station in Antarctica.
2006 and solid lines indicate normal (average over 1971-2000 except Naha (1974-2000) and

Minamitorishima (1994-2005)) with bars of standard deviations.

Closed circles indicate the values in

As for Syowa, a solid line

indicates monthly mean values before the appearance of the ozone hole (1961-1980) and a dotted line
indicates those after the appearance (1981-2000). The observation in Minamitorishima was paused in
September and October, 2006 due to Typhoon loke.
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3.1.32 %/10 1979 2006
EESC 1980 110
Fig. 3.1.3.2 Monthly trend of total ozone over Japan estimated from total ozone data for the period 1979-2006
(%/decade). The trends were estimated using regression to an EESC (Equivalent Effective
Stratospheric Chlorine) curve and converted to %/decade using the variation of EESC with time in

the 1980s.
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Fig. 3.1.4.1 Vertical profiles of ozone trend at three stations in Japan: Sapporo, Tsukuba/Tateno and Naha
estimated from ozonezondes and Umkehr for the period 1979-2006. The trends were estimated using
regression to an EESC (Equivalent Effective Stratospheric Chlorine) curve and converted
to %/decade using the variation of EESC with time in the 1980s. Closed circles show ozone sonde
observations and open circles show umkehr observations. Solid lines show 95% confidence limits.
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Fig.3.1.5.1 Time series of daily total ozone (top) and vertical profile of ozone partial pressure (bottom) at
Syowa in Antarctica in 2006. In the top panel,daily mean values (over 1971-2000) and standard
deviation (green area) are shown. The symbol < x ~ in the bottom panel denotes the tropopause

height.
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Fig.3.1.5.2 Total ozone distribution in the Southern Hemisphere on September 24, 2006, when the ozone hole

area reached the maximum in 2006. This is produced from OMI (Ozone Monitoring Instrument)
data supplied by NASA.
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Fig.3.1.5.3 Daily changes of the ozone hole area in 2006 (top) and the changes in the annual maximum ozone

hole area since 1979 (bottom). Ozone hole area is defined as the area of the region where total ozone
220 m atm-cm. In top figure, a red line shows daily changes of the ozone hole area in 2006 and

black lines show the daily maximum and minimum values in the last 10 years (1996-2005). Bottom
figure shows inter-annual course of the annual maximum area since 1979. A black horizontal line in
the bottom figure shows the area of Antarctica. These are based on TOMS data and OMI data
supplied by NASA.
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Fig. 3.1.6.1 Global distribution of deviations of annual-mean total ozone from the normals (%) in 2006. This is
produced from OMI (Ozone Monitoring Instrument) data supplied by NASA.
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OMI data for the period 1979-2006 supplied by NASA. The trends were estimated using regression to
an EESC (Equivalent Effective Stratospheric Chlorine) curve.
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Fig. 3.2.1.2 Time series of daily erythemal UV dose at Tsukuba in 2006. Daily mean value (over 1990-2005)
and standard deviation (green area) are shown.
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Fig. 3.2.1.3 Time series of daily erythemal UV dose at Naha in 2006. Daily mean value (over 1991-2005)
and standard deviation (green area) are shown.
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bars of standard deviation.
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Fig. 4.1.1.1 Monthly means of aerosol optical depth at 500 nm (7Csoo) and Angstrém exponent (ox) at Ryori,
Minamitorishima, and Yonagunijima in 2006. Solid circles and thin lines indicate the values in 2006
and the normals (averages from 1998 to 2005) with standard deviations, respectively. In
Minamitorishima, the observation was paused in September, 2006 due to the Typhoon 0612 “Ioke”.
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Table 4.1.1.1 Seasonal means of aerosol optical depth at 500 nm (TCs) at Ryori, Minamitorishima, and

Yonagunijima in 2006.

o oo 5o 5o
Station Winter/Average | Spring/Average | Summer/Average | Autumn/Average
. 0.09=0.06 0.35#0.31 0.20=+0.13 0.1540.08
Ryori
S 0.13=%0.05 0.19+0.09 0.1040.03 0.11+0.04
Minamitorishima
0.28+0.16 0.34+0.14 0.13+0.13 0.24+0.14
Yonagunijima
4
4 4.3.1
4
7.1.1. 4
1
7.1.1.f 1
9
12
6 7
7.1.1.f 6 7
5
Aoki and Fujiyoshi 2003 Ecketal. 2005 2001 2004

Takemura et al. 2002; 2003
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Fig. 4.1.2.2 Time series of monthly-mean aerosol optical depth at 500 nm (o) and the Angstrém exponent
(o) at Minamitorishima. Data were not adopted due to degradation of a filter in the sunphotometer
from August to November in 1999.The observation was paused in September 2006 due to the
Typhoon 0612 “Ioke”..
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Fig. 4.2.2.1 Monthly-mean scattering ratio from March, 2002 to December, 2006.
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44.1.1 2006

Fig. 4.4.1.1 Time series of monthly mean of direct solar radiation daily accumulation in 2006. Solid lines
show the monthly normals of direct solar radiation. Vertical error bars show standard deviations of
monthly means during the period of normals.
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Fig. 4.4.1.2 Time series of yearly mean of direct solar radiation daily accumulation (1978-2006) averaged over
14 stations in Japan. Red line shows 5-year running mean of yearly direct solar radiation.
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4.5.1.1 2006

Fig. 4.5.1.1 Time series of Feussner-Dubois”s turbidity coefficient (monthly mean) in 2006. Solid lines show
the monthly normals of turbidity coefficient. Vertical error bars show standard deviations of monthly
means in the period of observations.
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5.1.2.2 precipitation dry deposition 2006 a
b 9 10 12
Fig.5.1.2.2 Time series of monthly sodium ion deposition amounts contained in precipitation and dry deposition
obtained at Ryori (a) and at Minamitorishima (b) in 2006. The observation in Minamitorishima was
paused in September and October, 2006 due to the Typhoon 0612 “loke”.
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Fig.5.1.3.1 Time series of sulfate ion concentrations in precipitation of daily sampling and monthly mean
concentrations weighted by precipitation amounts obtained at Ryori (a) and at Minamitorishima (b) in
2006. The observation in Minamitorishima was paused in September and October, 2006 due to the
Typhoon 0612 “loke”.
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Fig.5.1.4.2 Time series of monthly nitrate ion deposition amounts (NO3-N) contained in precipitation and dry
deposition obtained at Ryori (a) and at Minamitorishima (b) in 2006. The observation in
Minamitorishima was paused in September and October, 2006 due to the Typhoon 0612 “loke”.
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Fig.5.2.2.1 Time series of annual non-sea salt sulfate ion deposition amounts contained in precipitation and dry
deposition at Ryori.
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Fig.5.2.2.2 Time series of annual nitrate ion deposition amounts contained in precipitation and dry deposition at
Ryori.
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Fig.5.2.2.3 Time series of annual non-sea salt sulfate ion deposition amounts contained in precipitation and dry
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Fig.6.1.1.1 Distributions of floating pollutants: (a) winter, (b) spring, (c) summer and (d) autumn, 2006.
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Fig. 6.1.1.2 Number of floating pollutants and their details in each area of the sea adjacent to Japan and the
western North Pacific in 2006.
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Fig.6.1.1.3 20-year averaged distribution of floating pollutants from 1981 to 2000 in 5° (latitude) > 5°
(longitude) grids.
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Fig.6.1.1.4 Time series of the number of floating pollutants in the seas adjacent to Japan and along 137°E from
1977 to 2006. Areas are shown in Fig.6.1.1.5.
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Fig.6.1.1.5 Areas for statistics of floating pollutants and floating tar balls: (A) the sea adjacent to Japan and (B)
along 137°E.
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Fig.6.1.2.2 Time series of the concentration of tar balls in the seas adjacent to Japan and along 137°E from
1978 to 2006. Areas are shown in Fig.6.1.1.5.
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Fig.6.2.1.1 Distributions of cadmium concentration in the surface sea water : (a) winter, (b) spring, (c) summer
and (d) autumn, 2006. Dots indicate observation stations. Values in parentheses indicate cadmium
concentration at a depth of 1,000 m.
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Fig.6.2.2.1 Distributions of mercury concentration in the surface sea water : (a) winter, (b) spring, (c) summer
and (d) autumn, 2006. Dots indicate observation stations. Values in parentheses indicate mercury
concentration at a depth of 1,000 m.
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7
1.
7.1
711 GAW
1976 WMO
WMO/GAW 8.2.1 1987
, 1988 1990
CFC-11 CFC-12 CFC-113 1,1,1-
, 1994
1994 GAW
1997
7.1.1.1
7.1.1.1 GAW

Table 7.1.1.1 IMA GAW stations for greenhouse gases, aerosol optical depth, and precipitation chemistry.

Ryori Minamitorishima Yonaguni jima Syowa
Start of 1976 1 1993 3 1997 1 1997 1
observation
O g o g (o] g O g
Latitude 39°02 7N 24°17 =N 24928 7 N 69°00 ~ S
- 141°49 " E 153°59 7 E 123°01 " E 399357 E
Longitude
Altitude 260 m 8m 30 m 18 m
WMO
WNO station 47513 47991 47912 89532
number
GAW
Station class Regional Global Regional Regional
7.1.1.a
7.1.1.1 7.1.1.2 4 3
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7
10 km 103
120 km
GAW 2002 4
270 m 230 m 260 m
260 m 272 m
7.1.1.2
120 130E  140B  150°E
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39°00'N
330N

: : : : 300N
140°00E  140°30E  141°00E  141°30E  14200E  142'30E
7.1.1.1

Fig. 7.1.1.1 Location map of Ryori station.

7.1.1.2
Fig. 7.1.1.2  Location view of Ryori station.
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7
7.1.1.2
Table 7.1.1.2 Observation parameters, frequency, and instruments at Ryori station.
Start of
Parameter observation Frequency Instrument
1987 1 VIA500R
Co,
2004 1 VIA510R
CH, 1991 1 6A360 S
co 1991 1 GA360 S
I I R €_2001F
0
2005 1 EG 2001FTP
ECD
I I R A 1000EN
ECD
(chlorofluorocarbons) | 2003 9 1 L
GC 14B
ECD
I R A 1000EN
N,0 ECD
2004 3 1 1
GC 14B
1,1,1- ECD
I I R AG_10006N
ECD
2005 3 1 1
CH,CCl, GC 14B
ECD
191 1 ! 1 AG 1000EN
ccl, ECD
2005 3 1 1
GC 14B
Atmospheric 1976 1
deposition
1988 1 3 1
Aerosol optical MS_ 110
depth
P 2006 1 3 ! PMOD/WRC PFR
Aerosol vertical 2002 3 4 1

profile
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103 1 2 0

6 9 1,350 mm 1,600 mm

2006 7.1.1.3
2006 10.1 1,700.0 mm 350 mm

Ryori .
2006 Daily Temperature — Mean

Jan Feb Mar Apr May JTun  Jul  Aug  Sep  Oct MNov Dec

Daily Precipitation Amount

" uxuutlui """" “1 ”””””””” i

Jan Feb Mar Apr May Jun  Jul Aug Sep Oct Nov Dec

[/ dary]
o
L)

7.1.1.3 2006
Fig .7.1.1.3 Daily mean, daily maximum and minimum temperatures, and daily precipitation amounts at Ryori
station in 2006.

2006 7.1.1.4 2006
4.1 m/s
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7.1.1.4 2005
Fig. 7.1.1.4  Monthly and annual wind roses at Ryori station in 2005.
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7.1.1.5

Fig. 7.1.1.5 Location map of Minamitorishima station.

7.1.1.6

Fig. 7.1.1.6  Location view of Minamitorishima station.



8 2008

7.1.1.3
Table 7.1.1.3 Observation parameters, frequency, and instruments at Minamitorishima station.
Parameters Start Qf Frequency Instruments
observation
Co, 1993 3 VIAS10R
CH, 1994 1 GA360 S
Co 1994 1 GA360 S
Os 1994 1 EG 2001F
Aerosol optical 1995 1 3 1 NS 110
depth
Atmospheric 199 1
deposition
20 2
1,080 mm
Sm/s
2006 7.1.1.7
2006 254 835.5 mm
Mmamitorishina
2006 Daily Temperature — Mean
2 — M
-y [ =
30
£
25
20
= Jan IFebl Marl Aprl Mayl Jun I Jul I Augl Sepl Oct I Novl Dec
Daily Precipitation Amount
= 200
£ 150
E. 100
50
0
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7.1.1.7 2006 9 12

Fig. 7.1.1.7  Daily mean, daily maximum and minimum temperatures, and daily precipitation amounts at
Minamitorishima station in 2006. The observation in Minamitorishima was paused in September and
October, 2006 due to the Typhoon 0612 ““Ioke””.

2006 7.1.1.8 5.8

Mirami WIND ROSE (%)
torishima M

7.1.1.8 2006
Fig. 7.1.1.8  Monthly and annual wind roses at Minamitorishima station in 2006.
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7.1.1.9

Fig. 7.1.1.9  Location map of Yonagunijima station.

7.1.1.10
Fig. 7.1.1.10  Location view of Yonagunijima station.

7.1.1.4
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Table 7.1.1.4 Observation parameters, frequency, and instruments at Yonagunijima station.

f
Parameters Start q Frequency Instruments
observation
co, 1997 1 VIAS10R
CH, 1998 1 GA360 S
Co 1998 1 GA360 S
0 o7 1 EG 2001F
Aerosol optical 1998 1 3 1 VS 110
depth
5 10 25 1 18 15
4
2,360 mm
10 m/s
2006 7.1.1.11
2006 24.1 2,782.5 mm
Yonagunijima
2006 Daily Temperature — Mean
2 — Max
35
30
?t_-—'_)‘ 25
20
15
10
> Jan IPebl Ma.rl ﬁprl Mayl Iunl Jul I Augl Sep I Oct INovl Dec
Daily Precipitation Amount
= 200
2 150
E. 100
a0
N : : : : : :
Jan Feb Mar Apr May Jun  Tul  Aug 3Sep  Qcot MNov  Dec
7.1.1.11 2006
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Fig. 7.1.1.11  Daily mean, daily maximum and minimum temperatures, and daily precipitation amounts at
Yonagunijima station in 2006.

2006 7.1.1.12 1 3 10 12 6 7
6.7 m/s

7.1.1.12 2006
Fig. 7.1.1.12  Monthly and annual wind roses at Yonagunijima station in 2006.
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Fig. 7.1.1.13  Location of Syowa station.

7.1.1.14
Fig. 7.1.1.14  Location view of Syowa station.
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7.1.1.5
Table 7.1.1.5 Observation parameters, frequency, and instruments at Syowa station.
Parameters Start QT Frequency Instruments
observation
o 1997 1 MODEL1100
(Aerosol optical 1980 1 B
depth) MS-110
-10.5 6.5 m/s
5
7 11
10,0 1977 1 21 -453 1982 9 4
27
51 472m/s (1975 5 26 ) 61.2
m/s (1996 5 27 ) 191 11
10 2006
7.1.1.15 2006 -11.0
Syowa i — Mfean
1006 Daily Temyperature ez
10 : : : : : Ifin
&
0 \v L e R
NI : : : fﬁ"\
5 PRV a0 i
b [ o S ........ p- I syl | £ | 4 .......
& YiRLR \ L IIWM: blﬁlt :
it R 1 h |"_|| i u’\* """"""""
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SV TN v ittt b o bbb et At e i b 1914 |” - 'E """""""""""""
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7.1.1.15 2006

Fig. 7.1.1.15

2006

Daily mean, daily maximum and minimum temperatures at Syowa station in 2006.
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WIND ROSE (%)

7.1.1.16 2006
Fig. 7.1.1.16  Monthly and annual wind roses at Syowa station in 2006.
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Fig. 7.1.1.17 Isentropic backward trajectories during January —March, 2006 over Ryori (blue lines),
Minamitorishima (red lines) and Yonagunijima (green lines). Trajectories reverse to 7 days before.
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Fig. 7.1.1.17 Same as 7.1.1.17, but during April - June.
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Fig. 7.1.1.17 Same as 7.1.1.17, but during July - September.
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Fig. 7.1.1.17 Same as 7.1.1.17, but during October - December.
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Fig. 7.1.1.18 Map divided by the regions for air-mass trajectory analysis.

7.1.1.19 3 6 7.1.1.18

168 7



8 2008

7.2.2.2
7224 7.2.3.1 7233



8 2008

7
Trajectory Class Ryori 2006
EL?@ FEB
144
120
96
T2
4B I IE"E 3 ﬂ ' ‘
2 o int i lHLleH ) I_
O 02 03 04 05 06 07 08 03 10 171 12 13 14 15 16 17 1B 19 20 21 22 23 24 25 26 27 2B 20 30 N IB‘%
Ei?@g MAR
144
120
96
Tz
4B
24
]
s APR
L
]
u jﬁa uaﬁlF!i -sﬂaw !i
01 02 03 04 05 06 07 08 09 10 11 12 13 74 15 16 17 1B 192!]21 22 23
i MAY
o ol
o1 02 03 04 05 06 07 08 OF 10 17 12 13 14 15 16 17 16 19 20 21 22 23 24 25 26 27 28 20 30 M Bab§
7.1.1.19 2006 1 6

Fig. 7.1.1.19 Divisional footprints of an air mass over Ryori during January — June, 2006.
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Fig. 7.1.1.19 Same as Fig. 7.1.1.19, but during July — December, 2006.
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Fig. 7.1.1.20 Divisional footprints of an air mass over Minamitorishima during January — June, 2006.
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Fig. 7.1.1.20 Same as Fig. 7.1.1.20, but during July — December, 2006.
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Divisional footprints of an air mass over Yonagunijima during January — June, 2006.
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Fig. 7.1.1.21

Trajectory Class Yonagunijima 2006
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Same as Fig. 7.1.1.21, but during July — December, 2006.
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Fig. 7.1.1.22 Time series of monthly mean ratios of footprints of an air mass over Ryori (top), Minamitorishima
(middle) and Yonagunijima (bottom). Left figures show average for the period from 1996 to 2005
and right figures show those for 2006.
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Table 7.1.2.1 Location and observation parameters of the stations for ozone and ultraviolet radiation observation.

Station name Latitude Longitude | Altitude | WMO station number Parameters
43°04 7N 141°20“E 17.2m 47412 T,U,S,Wv
Sapporo
( ) 36°03 “N 140°08 7 E 25.2m 47646 T,U,S,Wv
Tsukuba
31°33“°N 130°33 “E 3.9m 47827 T,U,S,WV
Kagoshima
26°12 N 127°41“E 28.1m 47936 T,U,S,Wv
Naha
24017 7N 153959 “E 8m 47991 T,U
Minamitorishima
69200~ S 39°35“E 18m 89532 T,U,S,Wv
Syowa
T
U
S
uv
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7.1.2.1
Fig. 7.1.2.1 Location of the stations for ozone and ultraviolet radiation observation.
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7
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7.1.3.1 WMO
7.1.3.1
10
1
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7.2.10
2002
7.1.3.1

Table 7.1.3.1 Stations for direct solar radiation observation.

Station name Latitude Longitude Altitude WMO station number
43°03.57 141°19.7~ 17.2m 47412
Sapporo
43°19.8~7 145°35.1“ 25.2m 47420
Nemuro
39043.07 140°05.9~ 6.3m 47582
Akita
39038.8 7 141°57.9~ 42.5m 47585
Miyako
37023.57 136°53.7“ 5.2m 47600
Wajima
36°14.7 7 137058.2“ 610.0m 47618
Matsumoto
36°03.4~ 140°07.5~ 25.2m 47646
Tsukuba
35926.1“ 133°20.3“ 6.4m 47744
Yonago
33027.07 135°45.6 “ 73.0m 47778
Shionomisaki
32043.37 133°00.6 “ 31.0m 47898
Shimizu
330934.97 130°22.5~ 2.5m 47807
Fukuoka
31033.2~ 130°32.8“ 3.9m 47827
Kagoshima
26°12.4~ 127041.1~ 28.1m 47936
Naha
24°20.2~ 124°09.8“ 5.7m 47918
Ishigakijima
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7.1.3.1
Fig. 7.1.3.1 Direct solar radiation observation network
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Fig. 7.2.1.1 CO2 observation system (Ryorti).
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Fig. 7.2.1.2 Time series of hourly mean atmospheric CO, concentrations at Ryori in 2006.
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Fig. 7.2.1.3 Time series of hourly mean atmospheric CO, concentrations at Minamitorishima in 2006. The
observation in Minamitorishima was paused in September and October, 2006 due to the Typhoon
0612 ““Ioke””.
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Fig. 7.2.1.4 Time series of hourly mean atmospheric CO, concentrations at Yonagunijima in 2006.
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7.2.2.1
Fig. 7.2.2.1 C 4 CO observation system (Ryori).

I 2006
7222 7224

7.1.1.f

2,000 ppb

2.6

96%
96% 83%

. hourly mean CH4 concentration
Ryori
o data selected as background
2006
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Fig. 7.2.2.2 Time series of hourly mean atmospheric CH4 concentrations at Ryori in 2006.
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Fig. 7.2.2.3 Time series of hourly mean atmospheric CH, concentrations at Minamitorishima in 2006. The

observation in Minamitorishima was paused in September and October, 2006 due to the Typhoon
0612 ““Ioke””.
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Fig. 7.2.2.4 Time series of hourly mean atmospheric CH4 concentrations at Yonagunijima in 2006.
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Fig. 7.2.3.1 Time series of hourly mean atmospheric CO concentrations at Ryori in 2006.
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7.2.4.1
Fig. 7.2.4.1 Surface O3 observation system (Ryori).
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Fig. 7.2.4.2 Time series of hourly mean surface O; concentrations at Ryori in 2006.
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Fig. 7.2.4.3 Time series of hourly mean surface O; concentrations at Minamitorishima in 2006. The observation
in Minamitorishima was paused in September and October, 2006 due to the Typhoon 0612 ““Ioke””.
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Fig. 7.2.4.4 Time series of hourly mean surface O; concentrations at Yonagunijima in 2006.
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Fig. 7.2.4.5 Time series of hourly mean surface O3 concentrations at Syowa in 2006.
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7.2.5.1
Fig. 7.2.5.1 Chlorofluorocarbons observation system (Ryori).
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Fig. 7.2.6.1 1,1,1 Trichloroethane & Carbon Tetrachloride observation system (Ryori).
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Fig. 7.2.7.1 Nitrous oxide observation system (Ryori).
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7.2.8.1
Fig. 7.2.8.1 Sun photometer.
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7.29
(LIDAR:Light Detection and Ranging)

7.2.9.1 7.2.9.2

7.2.9.1
Fig. 7.2.9.1 Aerosol LIDAR observation system.

7.2.9.2
Fig.7.2.9.2 Observation view.
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7.2.9.1
Table 7.2.9.1 Breif specifications of aerosol lidar

532 [nm]

300 [mJ] / pulse

3.5 [nsec]

10 [Hz]

0.12 [mrad]

Continuum Surelite 11-10

28 [cm] 35.5 [cm]

SC-280L

SC-355L

R3234-01, R3237-01

Licel TR20-160

2
Fernald 1984

X(2) exp|:— 2(Saer — Smol )JZBmoI (z')dz'}
Baer(z) = =

X (Zc)
Baer(Zc) +Bmol(Zc)

R(z) = Baer (z)+B mol (2)

3 mol (2)
R X(2) 2 B@)
aer mol ,
25km
Saer 35

_ zsaerj‘zzc X(Z" exp[— 2(Saer — Smol )J‘ZZCYBmOI (Z”)dz":|d2'

—Bmol (z)

P, P
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7.2.10.1
Fig. 7.2.10.1 Direct solar radiation observation system.
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Fig. 7.2.11.1 Precipitation and dry deposition sampling system (Minamitorishima).
1 pH
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2 2000 2 JIMA-80

7.2.12.1
Fig. 7.2.12.1 Meteorology observation filed at Ryori.
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7.2.12.2
Fig. 7.2.12.2 Meteorological data observation system.
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7.2.13

2005 3

1991

7.2.13.1
Fig. 7.2.13.1 Dobson spectrophotometer.
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7.2.15.1  S2-KC96
Fig. 7.2.15.1 Ozonesonde (RS2-KC96 ..
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290 325 nm 0.5 nm
1993
1991 B

7.2.16.1
Fig. 7.2.16.1 Brewer spectrophotometer.
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Fig. 7.3.1.1 CO, calibration system.
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Fig. 7.3.1.2 CO, calibration architecture in JMA.
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WMO
2 1,600 2,100 ppb 5
48
3
722
FID
GC-14BPF http://gaw .kishou.go.jp/wce/ch4/system.html Matsueda et al.
2004 6
0.07
7.3.2.1

Fig. 7.3.2.1 CHjy calibration system.



8 2008

7
WCC for CHa
(NOAA/GMD)
Calltlratlon Callbratlon
Primary Standards (5) Secondary Standards (5)
1600~2100ppb 1600~2100ppb
30years 30years
Callbratlon
Station and Ships and planes
JMA observes CH4
=GAW Station
=Ships
<Planes
Working Standards(2)
2~3months
7322
Fig. 7.3.2.2 CHj, calibration architecture in JMA.
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7.33.1
Fig. 7.3.3.1 CO calibration system.
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WMO

GC-2014
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1
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7.3.4.1
Fig. 7.3.4.1 N,O calibration system.
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7.3.5.1
Fig. 7.3.5.1 Oscalibration system.
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824
WMO
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WMO
7.3.6.1
2007
0.1
7.3.6.1
Table 7.3.6.1 Dobson Spectrophotometer Intercomparison for Regional standard.
1977
1984
1989
1992
1995
1998
2001
2004
2007
7.3.6.2
Table 7.3.6.2 Recent Dobson Spectrophotometer comparison for network of Japan.
1994 9 1995 10 1994 3
1997 7 1998 8 1996 10
1998 4 2001 11 1999 11
2000 10 2004 7 2002 10
2003 9 2005 5 2005 7
2006 10
3

7.3.6.2 3

, 1991




8

2008

32

CD-ROM



8 2008
7
1.3.7
NIST
NIST
NIST WMO
7.3.7.1
2006
3
7371
Table 7.3.7.1 Brewer Spectrophotometer intercomparison for Japanese standard.
1994
1997
2002
2006
3 3 1
7.3.7.2
7.3.7.2
Table 7.3.7.2 Recent Brewer Spectrophotometer comparison for network of Japan.
1996 2 1995 10 1996 10
1997 7 1997 10 1999 11
2000 10 1998 9 2000 5 (
2001 8 2000 3 2001 8
2001 11 2001 8 2001 12
2003 7 2001 11 2001 11
2007 10 2002 11 2004 11
2005 5 2006 9
1
, 1993
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WMO / 1971 8.2.5.1

WRR: World Radiometric Reference 5
1965 40 WMO 4 WMO
1970 5
II
8.2.5
5
7.3.8.1

Fig.7.3.8.1 World Standard Group (Absolute Radiometer).

7.3.8.1
Table 7.3.8.1 History of International pyrheriometer comparison
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7.3.9
0
WMO WMO, 1993b 1998 2005
2,612 m
1
1
1996 / PMOD/WRC  WMO/GAW
WORCC 2006 1
PMOD/WRC PFR WMO/GAW  WORCC

7.3.9.1
Fig.7.3.9.1 Appearance of observation using Langley method.
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7.3.10
WMO GAW
pH
WMO 1993a WMO 1994
pH
pH

Ion difference [%] = 100><(CE - AE) / (CE + AE)
AE: (Heq/l)
AE =1000><[ZCy;/ (Eq.Wt)z] +5.1/10 -7

Cait i mg/1

(Eq.-Wt)ai: 1

5.1/10 P 25 pH 5.0 peg/!
CE: (Heq /1)

CE = 1000<[>Cci/ (Eq.Wt.)ci]+[10 © "]

Ceit 1 mg /1

(Eq.-Wt.)ci: 1

10 1 (Heq /1)



7.3.10.1

Table 7.3.10.1 Equivalent weights for selected anion cation.

7.3.10.2

C 35.45
(NO,) 62.01
(S0,%) 48.03

(NH;?) 18.04
(Na") 22.99
() 39.1
(Mg??) 12.15
(Ca*") 20.04

Table 7.3.10.2 Required criteria for the ion balance.

(peq / lon Difference %)
D
50 =+60
50 100 #+30
100 500 +15
500 =+10
Ak (%) = IOOX[ (k - kmeas) / kmeas]
Kumeas: (S / cm)
k: (S / cm)
k= Zcix<Ai’
cii mmol /1
N i 1 1 S cm®/ mol

k =10 © " Px<3497 + ¢(S045)>=<160.0 + ¢(NO3)><71.4 + ¢(CI)><76.3 + ¢(NH;)>73.5+
c(Na+)><50.1 + C(K+)><73.5 + c(Caz+)>< 119.0 + C(Mg2+)>< 106.0 + C(HCO3_)><44.5
¢(HCO;)=5.1/H 25 pH 5.0 5.1/10¢D
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7.3.10.3

Table 7.3.10.3 Molar or equivalent ionic conductances at infinite dilution and 25

25

1

Chemistry and Physics, 66™ Edition , 1985-1986, pp. 167-168).

(from CRC Handbook of

Ni° (Scm*/mol)
(H) 349.7
D) 76.3
(NOZ) 71.4
(50.5) 160.0
(NH;H) 73.5
(Na’) 50.1
(K 73.5
(Mg*) 106.0
(Cca®) 119.0
(HCO;) 445
7.3.10.4
Table 7.3.10.4 Required conductivity balance criteria.
(1S / cm) k (%)
5 =+50
5 30 =+30
30 =+20
GAW
WMO/GAW
http://mica.asrc.cestm.albany.edu/qasac/index.html
1978 1 1999 12 WMO/ AW
AW pH
GAW 2001 2
GAW
GAW GAW
pH 1983 6
2000 1

Co-operative Programme for Monitoring and Evaluation of the Long-range Transmission of Air pollutants

in Europe: EMEP

EMEP

http://www .nilu.no/projects/ccc/index.html

EMEP

EMEP

UNECE

2 2002
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7.4.1

7
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7.4.1
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EWA 48T k0 10ED EIK
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Commesionsd m 1088 il >
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MR (484 |- 13 L
Commssionad m 1005
Mairur Marme Obsanmiony
SEIFL MARL, 484 1
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lgx
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R
SR (P4E3 R0 2000 Epat

Kb Mating Otraervalony

REIFL MARL, 1463 ©

ERNTERY
ERE (400 k. VT T Commssioned n 2000
Mogosaki Monne Obsonmtory

CHOFLU MARL, 4501
Commessionsd n 1987

Fig. 7.4.1 JMA research vessels (Ryofu maru, Kofu maru, Keifu maru, Chofu maru and Seifu maru).

74.1

7.4.1.1
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7
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7.4.1.1

Fig. 7.4.1.1 Principal observational lines (solid lines) and stations (open circle) for heavy metals and petroleum
hydrocarbons (open circle) of JMA research vessels.
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74.2

74.2.1
1992 1993
1999

7.4.2.1
Table 7.4.2.1 List of observation parameters, instruments, and sampling methods of greenhouse gases and a
related substance.

Rosemount Analytical MLT 3.1

UIC Inc. MODEL 5012

GC-8A

GC-8A

7.4.2.2
1999

7422
Table 7.4.2.2 List of observation parameters, instruments, and frequencies of marine pollutants.

RF-5300PC

VARIAN Spector AA 220Z

CR-1A  MD-1
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8.1
8.1.1
1995
Keeling et al., 1989
Thoning et al.,
1989 Nakazawa et al., 1991
Conway et al.,
1994
Nakazawa et al. 1991
2
k
S(t) =) [Aisin(27it) + Bicos(2it)]
i=1
3
Lanczos
Duchon, 1979
0.48 /

Lanczos
8.11.1 0.48 /
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8.1.1.1 Lanczos 0.48 /

Fig. 8.1.1.1 Response function of the Lanczos filter. An input signal with a frequency of 0.48 cycle/year is
halved in amplitude after passing this low-pass-filter.
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8.1.1.2
Fig. 8.1.1.2 Power spectra of a monthly mean variation (solid line) and a deseasonalized long-term variation

(broken line) of CO, concentration at Ryori. The deseasonalized long-term variation is derived by the
filtering method described in the text.
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8.1.1.3
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Fig.8.1.1.3 Time series of monthly mean CO, concentrations (dots and thin line) and deseasonalized long-term
variation (thick line) at Ryori (top). Detrended yearly seasonal cycles of CO, concentration expressed
as deviation of monthly mean concentrations from deseasonalized long-term variation at Ryori
(bottom). The reference concentration is derived from adding the mean seasonal cycle to
deseasonalized long-term trend.
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8.13
Forward model Inverse
model
IGBP TransCom
uncertainty Gurney et al., 2000
Baker et al., 2006
1 dn Mm
GMN M
N
d Gy Gy o o Gy m
2 G, Gy o o * m,
o |=| e ° o o ° ° (1)
[ ] [ ] [ ] [ J [ J [ J [
dy Gy o o o Gy, \my,
S(m) (2) <m> (3)

S(m)=(Gm—d, ) C;'(GM ~dy, )+ (m—m, J C}(m-m,) - (2)

(m)=m, +(G7C/G+C.' )" GTC Uy, ~Gmy) - (3)
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8.2.1 wmo GAW

WMO World Meteorological Organization 1989 GAW:
Global Atmosphere Watch
1950
GO30S: Global Ozone Observing System 1960
BAPMoN: Background Air Pollution Monitoring Network

GAW WMO, 2007
GAW
WMO WWW: World Weather Watch
WCRP: World Climate Research Programme BSRN Baseline
Surface Radiation Network
WMO 2008 2015 GAW
GAW : 2008-2015 WMO, 2007
GAW IGOS

IGACO: International Global Atmospheric Chemistry Observations
, 2007

GAW

GAW
SAG: Scientific Advisory Group 8.2.1.1
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Fig.8.2.1.1 Conceptual framework of the WMO Global Atmosphere Watch (GAW) programme quality
systems and major interactions involved..
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WMO
WMO 2006
GAW
WMO
NOAA AGGI 8.2.2
WDCGG GAW
2007 12 COP13 13
COP/MOP3 3
WDCGG http://gaw.kishou.go.jp/wdcgg_j.html ~ WMO/GAW

http://www.wmo.ch/web/arep/gaw/gaw_home.html

8.2.1.2 WMO
Fig.8.2.1.2 Cover page of WMO Greenhouse Gas Bulletin
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8.2.2 WO WDCGG
GAW
World Data Centre: WDC
5
CD-ROM
WMO World Data Centre for Greenhouse Gases: WDCGG
WMO 1990
GAW GAW CO, CH; CFCs N,O
2002 10
WDCGG 8.2.2.1 WDCGG
8.2.2.1 WDCGG
8.2.2.2
8.2.2.1 WDCGG 2008 1

Table 8.2.2.1 Number of reporting stations to the WDCGG as of January 2008.

Regllon Re?:on Relglllon Re?\l/on Regillon Reg:on Antarctical vobilel Totat
Submission| 14 32 6 50 22 114 14 41 | 295
Station 10 31 6 44 16 95 11 41 | 256
Country 9 10 5 5 7 31 1 3 59
Co, 11 28 4 30 17 40 10 18 | 158
CH, 10 16 3 35 17 27 10 21 | 141
Co 7 9 3 23 14 27 9 3 95
0, 5 6 2 17 7 51 4 0 92
H, 5 5 2 17 12 12 7 3 63
3co, 7 6 2 17 8 12 4 3 59
c*o, 7 5 2 17 8 12 4 3 58
N,0 1 7 0 17 13 9 7 2 56
S0, 0 0 0 0 2 48 0 0 50
NO, 0 0 0 1 2 46 0 0 49
CFCs 0 4 1 13 8 7 3 8 44
CH,CCI, 0 1 1 12 8 6 3 7 38
ccl, 0 1 0 11 8 5 3 7 35
HCFCs 0 0 1 11 8 4 3 7 34
SF; 0 0 0 14 8 6 3 1 32
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8.2.2.1 WDCGG
Fig.8.2.2.1 Time series of the number of data reporting stations to the WDCGG and the amount of data.
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Fig.8.2.2.2 Locations of station that submits data to the WDCGG.

CD-ROM 1
(http://gaw.kishou.go.jp/wdcgg/jp/wdcgg_j.html
8.2.2.3)
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WMQO Glabal Ar% Watch
World Data Centre
for Greenhouse Gases

Welcome to the WDCGG WEB SITE

The Warld Data Cantre for Greenhouse Gases (WDCGG) is one of the WD:OS under the GAW programmie, and 1o gather,
archive and provide data for greenhouse gases (C02, CHY, CFCs, M20, surface ozone, etc) and related gases (G0, NOx,
B02,VOC, ale) in the atmosphere and ocean, observed under GAW and other programmes.

From this web site, you can obtain | ton on Jases WOCGGs ti and
measurement data that have been d by and i ovar the warld.

I gou would like to subrmit data for the fisst ime, please refer the WDC GG Data Submission and Dissemination Guide.

0 o WOE

The figure shaws the distribution of the fixed stations which contribute data to the WDCGG.  The symbol®-*
denoles that the data from the station has been updated in the 1ast 365 days.

This site is mainfained by the Japan Mateorological Agency
in coap with the Vorld gical Org:
(Created : 20000702  Modified | 2007F005)

WMO World Data Centre for Graenhouse Gases
cio Japan Meteorological Agency.
1-3-4, Olemachi, Chivoda-ku
Totyo 100-8122, Japan
Tel: +81-3-3287-3439
Fa +81-3-3211-4640
E-mail: wicgagpmet kishou o o

8.2.2.3 WDCGG
Fig.8.2.2.3 Top page of the WDCGG website.
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8.2.3 WMo QA/SAC
GAW
QA/SAC: Quality Assurance/Science Activity Centre QA/SAC
QA/SAC
1995 QA/SAC
2001 GAW
QA/SAC
1999 2002
2003
2004
Cristi, 2005; 2005

http://www.data.kishou.go.jp/obs-env/cdrom/report_k.html 2004 11

2006 7 8
QA/SAC

8.2.3.1

8.2.3.1 QAJ/SAC
Fig.8.2.3.1 QAJ/SAC activities at Seoul, the Republic of Korea.
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8
8.2.3.1 QA/SAC
Table 8.2.3.1 Visitation or reception countries on QA/SAC activities.
(€D) (visit)
Anmyondo, Korea 1999 11 Greenhouse gases monitoring
Waliguan, China 1999 11 Greenhouse gases monitoring
2001 1 Greenhouse gases monitoring
Cape Grim, Australia
2002 1 Greenhouse gases monitoring
Bukit Koto Tabang, Indonesia
. 2 2 i
Danum Valley, Malaysia 003 Greenhouse gases monitoring
. S 2004 o
Manila, Philippines 00 3 Ozone layer monitoring
Yonsei University, Seoul, Korea 2004 11 Ozone layer monitoring
Yonsei University, Seoul, Korea 2006 7 8
Ozone layer monitoring
) (Acceptance)
Issyk-Kul, Kyrgyztan 2000 12 Greenhouse gases monitoring
Korea Meteorological 2000 6 Greenhouse gases monitoring
Administration
China Meteorological 2000 2 3 Greenhouse gases monitoring
Administration
China Academy of Science 20023 Ozone layer monitoring
Korea Meteorological 2003 10 Greenhouse gases monitoring
Administration
Korea Meteorological 2004 10 Greenhouse gases monitoring
Administration
B , . 2005 11 o
Malaysian Meteorological Service Greenhouse gases monitoring
Korea Meteorological 2007 7 Greenhouse gases monitoring
Administration




8 2008

8
8.2.4 WO wcce
GAW GAW
Reference Standard
GAW
WCC: World Calibration Centre
2001 2004
8.24.1 8.24.1

8.2.4.2 2005 2

8.24.1
Fig.8.2.4.1 Schematic diagram of Methane Reference Gas Intercomparison Experiment.

World Calibration Centre World Calibration Centre for
for Furope, Africa and Americas: Asia and the South-West Pacific:
Swiss Federal Laboratories for Materials Japan Meteorological Agency
Research and Testing (EMPA) {IMA)

Circulate, Measure, Report, and Compare
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8.24.1
Table 8.2.4.1 Results of Methane Reference Gas Intercomparison Experiment.
Cylinder Number CPB13002 CPB13003
CH4 CH4
Measuremen (ppb) (ppb)
Participants t Mole (ppb . Mole (ppb) .
. Std. Times - Std. Dev. | Times
date Fraction Fraction
Dev.
2001.4.24
IVA 4.5 1809.8 1.1 10 1960.1 0.9 10
2001.7.21
CANS 7 2 1822.9 11.7 99 1980.5 9.8 99
Mt. Waliguan
2001.9.3
KNA 95 1786.4 1.1 45 1935.7 1.4 45
Anmyeon-do
2001.11.5
IVA 11.6 1810.5 2.2 10 1960.5 1.0 10
2002.4.15
IVA 4.16 1810.3 1.3 10 1959.8 1.1 10
2003.3 1787.38 2.0 67 1937.33 2.10 72
CSIRO
2003.7 1817.84 1.79 10 1968.95 2.23 10
NIWA
2003.12.15
IVA 12.16 1810.6 0.8 10 1959.3 1.7 10
Tohoku Univ. 2004.9.28 1810.5 1.7 11 1961.2 1.6 11
2004.12.20
NIES 1812.1 1.4 84 1963.4 1.0 82
2005.2.14
2005.3.3
IVA 3 1809.8 1.9 10 1960.3 1.7 10
Cylinder Number CPB31289 CPB31288
CH, CH,
Measuremen (ppb) (ppb)
Participants t Mole (ppb) - Mole (ppb) i,
X Std. Times - Std. Dev.| Times
date Fraction Fraction
Dev.
2005.7.6
IVA 77 1695.4 1.6 10 1874.3 1.8 10
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8
CANS 2006.2 1670.1 1.9 167 1845.4 2.3 103
Mt. Waliguan
2006.4.18
KNA 4.97 1695.8 1.5 70 1872.7 1.4 80
Anmyeon-do
2006.6.26
KRISS 6.30 1698.3 1.2 9 1877.1 0.9 8
Daejeon
2006.8.21
INA 8 22 1696.0 0.7 10 1875.0 1.1 9
+ Oyl inder Mo.CPB13002 = Gyl inder Mo.CPE13003
+ Cwlinder Mo.CPB31283 & Cylinder Mo.CPB31238
2000
= I - 2 = x x = =
1950 oSS B R
[BOD frommsmmmmmmmsommmommmooonooonooonioii
* x= F w
T ERERIITTELLLLERERPEES gmeeeeeeneee
> i
— *
=1 - X 4+ X L R
1800 [T o T R
[B0  frommsmmmmmmmmommmommmommoooonooono
[700 frommmmmmemmmmmmoome oo e o SRPE
P
]EEI:I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
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Fig 8.2.4.2 Results of Methane Reference Gas Intercomparison Experiment. JMA:Japan Meteorological
Agency, CMA:China Meteorological Administration, KMA:Korea Meteorological Administration,
CMDL.:Climate Monitoring and Diagnostics Laboratory, CSIRO:Commonwealth Scientific and
Industrial Research Organization, NIWA:National Institute of Water & Atmospheric Research Ltd.,
TU:Tohoku University, NIES:National Institute for Environmental Studies, KRISS:Korea Research
Institute of Standards and Science
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Fig.8.2.4.4 Dobson Regional Intercomparison for Asia at the Aerological Observatory in Tsukuba, Japan in
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Fig. 8.2.5.2  The Pyrheliometer Intercomparison of WMO Regional Associations Il at Mt. Tsukuba in January
2007.
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ABC: Atmospheric Brown Cloud

ABM: Australian Bureau of Meteorology

ADEC: Aeolian Dust Experiment on Climate Impact

ADEOQOS: Advanced Earth Observing Satellite

BAPMoN: Background Air Pollution Monitoring Network

BSRN: Baseline Surface Radiation Network

CAMS: Chinese Academy of Meteorological Sciences

CAS: Commission for Atmospheric Sciences

CCL.: Central Calibration Laboratory

CDTM: Connection-dependent threshold model

CFC: Chlorofluorocarbon

CSIRO: Commonwealth Scientific and Industrial Research Organization

DWD-MOHp: German Weather Service - Meteorological Observatory at Hohenpeissenberg

EMEP: European Monitoring and Evaluation Programme

EPAC: Environmental Pollution and Atmospheric Chemistry

FID: Flame lonization Detector

FTIR: Fourier Transform Infrared Spectroscopy

GAIM: Global Analysis, Interpretation and Modeling

GAW: Global Atmosphere Watch

GMD: Global Monitoring Division

GO30S: Global Ozone Observing System

HCFC: Hydrochlorofluorocarbon

HFC: Hydrofluorocarbon

IGBP: International Geosphere-Biosphere Programme

IMG: Interferometric Monitor for Greenhouse Gases

JMA: Japan Meteorological Agency

KMA: Korea Meteorology Administration

KRISS: Korea Research Institute of Standards and Science

Lidar: Light Detection and Ranging

MODIS: Moderate Resolution Imaging Spectroradiometer

MOPITT: Measurements of Pollution In The Troposphere

MOZAIC: Measurements of Ozone, Water Vapour, Carbon Monoxide and Nitrogen Oxides by
In-Service Airbus Aircraft

NASA: National Aeronautics and Space Administration

NDIR: Non Dispersive Infrared detector

NIES: National Institute for Environmental Studies
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NIST: National Institute of Standards and Technology

NIWA: National Institute of Water & Atmospheric Research Ltd.

NOAA: National Oceanic and Atmospheric Administration
IGBP: International Geosphere-Biosphere Programme

IPCC: Intergovernmental Panel on Climate Change
PEM-West: Pacific Exploratory Mission in the western Pacific
PFC: Perfluorocarbon

PSC: Polar Stratospheric Cloud

QA/SAC: Quality Assurance/Science Activity Centre

QBO: Quasi-Biennial Oscillation

RAII-RRC: Regional Association-I1, Regional Radiation Centre
SAG: Science Advisory Group

SAWS: South African Weather Service

SCIAMACHY: Scanning Imaging Absorption Spectrometer for Atmospheric Chartography

SMNA: National Meteorological Service of Argentina
SST: Sea Surface Temperature

TOMS: Total Ozone Mapping Spectrometer
TransCom: Transport Model Intercomparison

UV: Ultra Violet

WCC: World Calibration Centre

WCRP: World Climate Research Programme
WDC: World Data Centre

WDCGG: World Data Centre for Greenhouse Gases
WHO: World Health Organization

WMO: World Meteorological Organization

WRC: World Radiation Centre

WRR: World Radiometric Reference

WWW: World Weather Watch
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