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Monitoring & Data-base of GHGs

Atmospheric GHGs & Tracers
・ Land Surface Stations

Emission of GHGs
・Emission Inventory
・Emission Scenario

・ Tall towers
・ Over Pacific Ocean

・ Aircraft
・ Satellite

Carbon Storage in Forest
・Carbon Flux over Forest

・Remote Sensing of Biomass

QA/QC
Standard Gases

・Change of Forest Cover
・Biomass Material Flow

Carbon Sink to the Ocean
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CO2:  Land and ocean are large sinks
Expected increase if all fossil emissions 
remained in the atmosphere
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Andrews, 2009

• 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. CO2 abundance



Notholt, 2009, ICDC8



GAW recommendationsGAW recommendations
14th WMO/IAEA expert meeting

Sept. 2007, Helsinki



Global-View

CarbonTrackerCarbonTracker



Prior flux information Atmospheric observationsLMDZ transport model

Atmospheric inversion estimation

Optimized fluxes
Limitations 1: 
sparse atmospheric  

Limitations 2:
Low spatial resolution  Optimized fluxessparse atmospheric  

measurement netwrork 
(only a few sites in 
Asia), and uncertainty 
from transport model

Low spatial resolution, 
we can only estimate 
co2 flux at regional 
scale, can not separate 
each ecosystem

Chen, Piao, Zhou, 2010 Yokohama

More sites expected in China
In-situ & grab sampling Network

Atmospheric GHGs & tracersAtmospheric GHGs & tracers



CMA
Mt. Waliguan 
GAW Global station

Picarro-CRDS

—在线CO2、CH4

GC-FID/ECD

—在线CO、CH4、N2O、SF6



Observed and simulated atmospheric CO2 mixing ratios

WLGALT



GFS ECMWF

Sensitivity runs for Shangdianzi using ECMWF and GFS 
data and test some of the FLEXPART model parameters

An et al, 2009

Chamber, Flux tower measurements 

Chen, Piao, Zhou, 2010 Yokohama



10 km

1000 km

Up scaling

Atmospheric inversion
Methods
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Up scaling

Prediction

Down scaling

Verification
+ Integration by modeling

Chen, Piao, Zhou, 2010 Yokohama
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5th WMO RR started in 2009, 41 Labs from 19 countries registered



International Cooperation
SIO MIT

Tohoku U

KMA SNUNILU
Oslo U

FMI

Empa GAWTEC
many others ……

Bristol U Urbino U



• Long-term network observation of atmospheric 
GHG i i ti bi ith t l i l

Summary
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

B tt t hi• 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


