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Monitoring & Data-base of GHGs
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* 2001-2004: 58% of emissions stayed in atmosphere
22.5% absorbed by ocean 19.5% taken up by land biosphere

Emissions inventories don’t tell the whole story
Inventories are insufficient for predicting atm. CO, abundance




Atmospheric CO, in situ measurements

* In-situ network of atmospheric
2] CO, monitoring stations exist
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Table 1: Recommended inter-laboratory (network) comparability of components discussed.

Component Inter-Laboratory comparability

COy 0.1 ppm (+0.05 ppm in the southern hemisphere)

5"°C-C0; +0.01 %

§°0-C0, +0.05 %
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Global-View

GLOBALVIEW-CO2, 2009
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Atmospheric inversion estimation

Prior flux information LMDZ transport model Atmospheric observations

Limitations 1: N B- Limitations 2:

' sparse atmospheric _ Optimized fluxes L ow spatial resolution,
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EAsia), and uncertainty i 2 3 ) Escale, can not separate |
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More sites expected in China

In-situ & grab sampling Network
Atmospheric GHGs & tracers

China Atmosphere Watch (14 Key regions)
National Centre for Network Observation
Funded by MOST Project (2005.12-2008.12)

GAW Global & Regional Stations in China
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| The Shangdianzi GAW Regional Station {Global Atmosphere
Viatch programme of the World Metsorological
Crganizatian) 150km northeast of urban Beljing is: part of
the domain of the China Metearalogical Administration
{CMA). It Is jointly operated by the Beijing Meteorological
Bureau (BME) and the Chinese Academy of Meteorological
Sciences (CAMS). The first in-situ measurement of ODSs
and salvents in China has been performed by GC-ECDs at
the Shangdianzi since 2005. As one of the partners of
‘SOGE-A, Shangdianzi measurement is attached to the SOGE
and |inked to the AGAGE hatwork. Furthermore, in-situ
atmospheric CO2/CH4 measurements by Picarro CROS and
in+sity CH4/COSN20/SFE by GC-FID+ECD and enhanced in-
situ measurements of halocarbon by the Medusa GC-MS will
be implemented at the Shangdianzl in 2009,
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Sensitivity runs for Shangdianzi using ECMWF and GFS
data and test some of the FLEXPART model parameters
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Methods

1000 km Atmospheric inversion

Upscaling 10 km
Prediction

Down scaling
Verification

+ Integration by modeling

Chen, Piao, Zhou, 2010 Yokohama

CAS Open Programme
Area Group

ERAC
Environmental Pollution &
Atmospheric Chemistry
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Quality Assurance & Science Activity Cenires

Centrgl Calibralion Laberatories

World & Regional Calibration Centres Host GAW World Reference Standards.
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WMO/TAEA Meetings of Experts on CO, Concentration
& Related Tracer Measurement Techniques
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Goals

= Produce internally consistent CO,, 5"*C, 5"%0, A'C and O,/N, data sets through regular
calibration and inter-comparisons of measurements, and scrutiny of archived data.

= Expand the global CO; measurement network. Emphasis should be on high-frequency
measurements on the continents and increased sampling (high or low frequency) in the
tropics, from vertical profiles, and from ships (though the Ship of Opportunity Programme,
WORLD METEOROLOGICAL ORGANIZATION SOO0P).
GLOBAL ATMOSPHERE WATCH

= Cooperate with process-oriented research programs including the ocean carbon cycle
community (e.g., IGBP projects SOLAS, IMBER, and GLOBEC, and the WCRP project
CLIVAR) and terrestrial C flux measurements (e.g., FLUXNET). Emphasis should be on
the importance of the flux measurement communities rigorously calibrating their
measurements to the WMO CO; mole fraction scale

= Develop comprehensive mechanistic carbon cycle models that include soil, terrestrial
ecosystem, and ocean processes. These models will be linked to GAW measurements
through assimilated CQ, mole fractions, flux measurements, and other auxiliary

. infermation (land cover maps, soil moisture, chlorophyll, sea surface temperatures, etc.)

Integrate satellite and in situ measurements of CO,. Emphasis should be on ensuring
that remotely-sensed retrievals of CO. columns are validated with vertical profiles of in
situ measurements and surface-based column abundances determined using FTIR
spectrometry.

WMO Global Atmosphere Watch (GAW)
Strategic Plan: 2008 - 2016

8 i o o et of o AR Wt i 30803811

= Expand the possibiliies of archiving m al information needed for assimilation
models.

Goals

Produce an intemally consistent CHs data set through the use of standards regularly
calibrated by the CCL, audits by the WCCs, and inter-comparisons of measurements.

Improve coverage of the GAW network by adding sites in the tropics, in the Arctic, and on
continents. Emphasis should be on high-frequency measurements and vertical profiles.

Integrate satellite and in sifu measurements of CH.. Emphasis should be on the
validation of remotely-sensed CH: columns with vertical profiles of i sity measurements.




15th WMO/IAEA Maeting of Experts on Carbon Dioxide, Other Greenhouse Gasas
and Related Tracers Measurement Techniques, 7-10 Sept. 2009, Jena, Germany

WMO Round-robin
Inter-comparison (GHGS)
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International Cooperation
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» Long-term network observation of atmospheric
GHG mixing ratios combine with meteorological
data and modelling can provide basis for

> independent regional emission estimates and verifications, .,

» check countries’ and regions’ compliance with the Protocols

» neighbourhood watch

 Better to achieve

» High frequency low-cost and recognized techniques

» Enhanced and feasible coverage (temporal / geographical)

» Larger zoo (more GHG & related tracers measured)

Thank You




