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1. Overview of the WDCGG




GA

@ Archive of observation data

@ Creation of value added products
@®Dissemination of data and products
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2. WDCGG in the environmental
conventions




2. WDCGG in the environmental conventions

WDCGG In the environmental conventions

UNFCCC

Article 5
Research and Systematic Observation

GCOS officially
supports the Research
and Systematic
Observation in
UNFCCC.

support Implementation Plan

The GAW has already
been identified as
atmospheric composition
networks in GCOS.

— Global Climate Observing System (GCOS
(WMO, UNESCO, I0C, ICSU, UNEP)

@® Atmosphere
“ground

“upper layer
GCOS is a long-term,

] COmpOSItIOH user-driven operational
< system for observations.

@ Terrestrial >>
] WMO/GAW

3 The WDCGG is charged with the data

| management and dissemination of value-

added products to the UNFCCC through
the Bulletin

@ Ocean




3. WDCGG in the GAW
Strategic Plan
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3. WDCGG in the GAW Strategic Plan
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 Task 3.10 Encourage archiving greenhouse gases data from aircraft

monitoring programmes in WDCGG.

« Task 5.11 Implement data management under the agreement
between GCOS and WMO/GAW.

« Task 7.21 Review the internal consistency of CO, observations
archived at the WDCGG.

» Task 7.24 Develop the capability to accept and archive CO, column

data from satellite observations.

« Task 7.25 Archive and develop integrated data sets using satellite,

aircraft and surface-based measurements of CO.,,.
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4. The WDCGG Data
Submission and Dissemination
Guide

World Data Centre for Greenhouse Gases
Data Submission and Dissemination Guide




4. The WDCGG Data Submission and Dissemination Guide
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Measurement data are classified into six observation
categories.

1. Air sampling observation at ground-based stations

2. Air sampling observation for vertical profile (e.g. multi heights
observation using a tower)

3. Air sampling observation by mobile platforms (e.g., aircratft,
ships, etc.)

4. |ce core observation
Surface seawater and overlying atmosphere observation
6. Hydrographic sampling observation by ships

o1



4. The WDCGG Data Submission and Dissemination Guide
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The WDCGG has established new data dissemination file formats.

1) FORTRAN fitting format is employed (in order to provide users with
more computer-familiar data handlings and to keep minimum users’
efforts).

2) The WDCGG simplifies the new formats,
 each file contains mole fraction values of only one parameter,

* mole fraction data and ancillary meteorological data are separated,
o all information to read the data file is included in the header part.

3) The WDCGG prepared a sample program to read the Archived data
file (the program is available on the WDCGG website).



4. The WDCGG Data Submission and Dissemination Guide
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 When existing data are replaced by new data that have different
guality, a new Archive data version is assigned.

« All versions of Archived data are available (only by FTP for the
moment) as well as the latest Archived data on the WDCGG website.
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The WDCGG is now testing the check method.

Ex. Statistical check using a standard deviation from climatology.
Threshold = Trend + Monthly Variation + Standard Deviation

The WDCGG has begun to communicate with some stations.




5. Global Analysis Method In
the WDCGG
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5. Global Analysis Method in the WDCGG
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5. Global Analysis Method in the WDCGG
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Submitted (original) dataset _ _
A synchronized dataset without no

observation gaps is produced by the
WDCGG

This dataset enable us to calculate global statistics.
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6. Products by the WDCGG




Searchable Station @ontentsntheVbeEE\Wensite

Directory &
Metadata

WMO Global Atmosphere Watch

World Data Centre
for Greenhouse Gases

Welcome to the WDCGG WEB SITE

The World Data Centre for Greenhouse Gases (WDCGGE) is one of the WDCs under the GAWY
programme, and to gather, archive and provide data for greenhouse gases (CO2, CH4, CFCs,
MN20, surface ozone, etc) and related gases (CO, NOx, S02, VOC, etc) in the atmosphere and
ocean, observed under GAW and other programmes.
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From this web site, you can obtain information on greenhouse gases including WDCGG's
publications and measurement data that have been contributed by organizations and individual
researchers over the world.

If you would like to submit data for the first time, please refer the WDCGG Data Submission and
Dissemination Guide.

f m'N Il Il Il Il Il
- W | e
B (=] *:. o .
Wf * el
- w 3J.N ] "!- \
o WDCGG Data il e 2 L o
i e o e . Submission and /‘_\%‘ o) A7) I
s i s ot s S ——r— ; ot 3 / TR
Guide (PDE . )( ?5?. - 2l £ N‘n e
Downloadable o5 18 fomai- o
i ) + ERRATA on ' R & i
the WDCGG - e i -
Data & Publications A 3 .
(Novernber 2007) : ; ; =
SEEE 7‘|’:VNOWDOG3."JaDan e I Agancy| —‘a“—“;?_ﬁﬂ . M.ET‘.T*—?'—
o ot 30°E H'E HO'E 120°E 150°E 180" 160" 120 W BOMW 30

The figure shows the distribution of the fixed stations which contribute data to the
WDCGG. The symbol " « " denotes that the data from the station has been updated in
the last 365 days

http://gaw.kishou.go.jp/wdcgg.html
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Time series of observed annual mean CO,

growth rate in the atmosphere and its

comparison with estimated growth rate from

anthropogenic emissions. CO, Emissions were

CO= concentration . calculated by CDIAC based on the United
AN Nations Energy Statistics.
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Correlations of CO, growth rate in tropics
and SOI, SST in the east equatorial Pacific
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land in the tropics.
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Monthly data history for all stations
reported the the WDCGG.
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Three dimensional representations of
latitudinal distributions of concentrations
(CO, carpet).




6. Products by the WDCGG
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WMO
Greenhouse Gas Bulletin

The State of Greenhouse Gases in the Atmosphere Using
Global Observations through 2008

Garbon Trackr 2007 iokvas
NOAA Earih Systam Rosenreh Laboratary
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CarbonTracher model (see: bonimcher] and meas
urements fom & mambar of sites in the W) naswork describad in his
Burletin Bive negions harve revatively low GO, and ed regiors have relatvely high 0O, High
€0, valiwa, moally lroni lonal el eomibsition, are ebserved ovir Norfh Amenca, Birope
and East Asin. The passags of a bonka sy ors bt s slarn Eumpe and Asia
€0, from a biomass buming plune is being imnsporied irom Equatorial Africa fowards the
Atantia Ocaan

Executive summary

The latost analysis of data from the Wi Git's honi-

toeng Network shows thal the globally avedaged mixing rabios of carban deoxidd
(CO,) and nitrous. oxide (N.0) hiwe reached now Hghs in 2006 with CO.

ppm - and N,O al 320 1ppb. Atmosphen: growih rates in 2008 of these

it with recent years. The mixing ratio of mathana {CH, )

remains almost unchanged al 1782ppb. Thesa values ara higher than thosa

industrial times by 36 and 155%, respoctively. Melhiane growlh

. Tha NOAA Annunl Groenhouse Gas Index

orcing by CFC-11 and CFC-12 ax 0 They are decreasing very
lowly B a resull of emi ons under the Monireal Protocol on Sub.
tances That Deplete the Ozone Layer
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Overview

This is the third in a series of WMO-GAW Annual Green-
house Gas Bulletins. Each year, these bulletins report the
latest trends and atmospheric burdens of the most influen-
tial, long-fved greenhouse gases; carbon dioxide (CO,).
methane (CH,). and nitrous oxide (N,C). as wel as & sum-
mary of the contributions of the lesser gases. These three
major gases alone contribute about B8% of the increass in
radiative forcing of the atmosphere by changes in long-lived
greenhouse gases occurring since the beginning of the in-
dustrial age {~1750).

The Global Atmosphere Watch (GAW) programme of the
World Meteorclogical Organizafion (WMO) promoes sys-
tematic and refiable observations of the global atmospheric
envirenment, including measurements of CO,, CH, N,0,
and ofher atmospheric gases. Sites where some or ali of
these gases are monitored are shown in Figure 1. The
measurement data are reported by countries
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Figura 2. Ghanges in atmospheric radiative forcing by long-
lived greanhouse gases and e 2006 update of the NOAA An-
rusl Gresnhouse Gas Indsx (AGGH. 1990 hss been chossn
8 the year of refarence for the indx.

and archived and distributed by the World Data Gentre for
Greenhouse Gases (WDCGG) at the Japan Metzorological
Agency (JMA}

Statistics an the present giobal aimospheric sbundances
are given in Table 1. They are obtained from a global analy-

products/bullefin himl). The values in Table 1 are slightly
different from those in the Fourth Assessment Report of
IPEC, mainly due fo the different selection of stations em-
ployed.

The three major greenhouse gases have been increasing
inthe stmosphere since the beginning of fhe industrial age
Water vapour is a natural component of the climate and
weather system that is indirectly affected by human acivi-
ties through changes in femperature, land surface charac-
teristics and aerosol effects on clouds. This Bulletin facuses
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Figurs 1. The WHO-GAW global greenhouse gas nstwork for
‘carbon dioxide. The natwork for methane is similr 1 this.

Table 1. Global abundances of key greenhouse gases
as averaged over the twelve months of 2008 as well
as trends from the WMO-GAW global greenhouse gas
monitoring nefwark

€0, (ppm) | GH,[ppb) | N0 (ppb]

on thosa gases that are directly infuenced by
human activilies and that are generally much longer lived in
the stmosphere than water vapour.

According 1o the NOAA Annual Greenhouse Gas Index
(AGGI), the total radiative forcing by all long-fived green-
ouse gases has increased by 227% since 1030 and by
23% from 2005 fo 2008 (see Figure:2 and hifp:/iwww.esrl
nbaa.gowgmd/aggi).

Carbon Dioxide (CO,)
, is the single most important infrared absorbing, an-
thibpogenic gas in the atmosphere and is responsible for
of the total radiative forcing of Earth by long-lived
gdenhouse gases. Its contribution to the increase in ra-
digtive forcing is 87% for the past decade and 31% for the
lat five years. For about 10,000 years before the industrial
lufion, the atmaspheric abundance of €O, was nearly
nstant st ~280ppm (ppm=number of malecules of the
reenhouse gas per million molecules of dry air). This abun-

Gotalmngarcenzos | @12 | 1 | s
2006 spundence e e | % | 2 | rie
year 1750"

00506 avcoute norezse | 20 El 15
oo eate moresse | 053

ey s avsalte 1%
duting lzat 1Dyears

ance a balance among large seasonal fluxes
fon the arder of 100Gigatonnes (GY) of carbon per year)
between the aimosphere and biosphere (photosynthesis
and respiration) and the atmasphere and the coean (physi-
cal exchange of CO,). Since the late 17005, aimospheric
€O, has incressad by 36%, primarily because of emissions
from combustion of fossil fusls (currenily sbout 8.4 Gt car-
bon per year) and, 1o a lesser extent, deforestation (~1.5Gt

2008 was 1732ppb, which

means a decrease of 1ppb
since 2005 and a decrease

of 2ppb since 2003. (Fig-
ure 4). By contrast, meth-

ane was increasing by up

to 13ppb per year during
the late 1880s. The aver-

age growth rate has been

< - N
//f W = MNQ‘
6 f £
it

24ppb per year over the
el past fen years.

Nitrous Oxide

(N,0)

A A Nitrous oxide (M,0) con-

tributes 6.2% of the total

)
cHupmyn

radistive forcing from long-
fved greenhouse gases

i ifs atmospheric abundance
A prior o industriaization
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was 270pph. N0 is emit-
ted info the atmosphere
from natural and anthropo-
genic sources, including the

oceans, soil, combustion

carbon per year). High-precision messurements of aimos-
pheric GO, beginning in 1858 show that the average in-
crease of CO, in the atmosphere comesponds to ~55% of
the CO, emitied by fossil fuel combustion. The remaining
fossil fuel-CO, has been removed from the atmasphere by
the oceans and the feresirial biosphere. Globally averaged
CO, in 2006 was 381.2ppm and the increase from 2005 to
2008 was 2.0 ppm (Figure 3). This growth rate is larger than
the obsarved average for the 1880s (~1.5 ppmiyr), mainly
because of increasing emissions of CO, from fossil fuel
combustion.

Methane (CH)
Methane contributes 18.6% of the direct radiative forc-
ing due to long-lived greenhouse gases affected by hu-
man activities. lts chemistry also indirectly affects climate

of fuels, biomass buming.
fertiliser use, and various industrial processes. One-third
of its total emissions is from anthropagenic sources. It is
removed from the atmosphere by photochemical processes
in the siratosphere. Globally averaged N.G during 2008
was 320.1ppb, up 0.8 ppb from the year befare (Figure 5).
The mean growth rate has been 0.78ppb per year over the
past 10 years,

Other Greenhouse Gases
The ozone depleting chloroflusrocarbons (CFCs) also con-
fribute fo the radiative forcing of the atmosphere. Their
owerall contribution to the global radiative forcing is signifi-
cant (12% of govigmdiaggi)

by influencing ozane and watey
vapour. Methans is emitted fo the atmosphers by nat
processes (~40%, 9., welands and termites) and anifro-
pogenic sources (~80%. e.g.. fossil fuel exploitatio
apriculture, ruminant animals, biomass burning, an
fill). itis removed from the aimosphere by reaction with the
hydroxyl radical (OH) and has an atmospheric i

house gas per billion (10%) molecules of dry air). Incleas-
ing emissions from anthropogenic sources are respansKe
for the factor of 2.5 increase in CH,. The cyciing of mel]
ane, however, is complex and managing its aimospheric
burden requires an understanding of its emissions and its
budget of sources and sinks. Globally averaged CH, in

/,

300
1880 1085 000 1085 2000 2005

N Year
5. Time saries of monthly mesn mixing ratos A0
02006

The WDCGG produces some of the contents in the Bulletin.




o WOCGE Data
Subrnission and
Dis=semination
Guide (POF

404 Kbyte)

o ERRATA on
the WDCGG
GUIDE

(Movernber 2007}

WMO Global Atmosphere Watch

World Data Centre
for Greenhouse Gases

Welcome to the WDCGG WEB SITE
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The figure shows the distribution of the fixed stations which contribute data to the
WDCGGE. The symbol "« " denotes that the data from the station has been updated in
the last 365 days.

This site is maintained by the Japan Meteorological Agency
in cooperation with the World Meteorclogical Organization
{Created : 2001/07/02 Modified : 2007/11/26)




5. Global Analysis Method in the WDCGG
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® Continuous observation data are PoWaNRV/AVIA

decomposed into a seasonal variation ”ﬂ N
and a long-tern trend by Fourier 1
polynomials. T -
® A linear line is interpolated as a trend [ V'V
during data gaps, and the seasonal
variation is superimposed on the trend. - & |
As a result, the monthly variations during o] BN A S s
data gaps are retrieved. H-.——
® F[or synchronizing data period, the long- £
term trend is extrapolated along with an Fool -
averaged trend derived from the stations g’
within the same latitudinal band. The s [
monthly variations are retrieved after ' T
superimposing a seasonal variation.
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