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Motivation

Ambient GHGs measurement (ground based
site, tall tower, aircraft, etc) and inverse
modeling techniques have been demonstrated
they are currently not sufficiently developed
to provide a comprehensive routine and
verification at the desired accuracy, especially

on a smaller scale, such as in regions and
cities.



Atmospheric inversion estimation

LMDZ transport model Atmospheric observations
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Methods

Up scating
Prediction
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Down scaling

Verification
= infegrabon by modeling

Chen, Piao, Zhou, 2010 Yokohama

Progress is to be
gained from
working together,
to improve
network coverage
and verification
techniques as well
as to gain better
understanding of
iInventory
estimates.



The CMA leads operational
monitoring network for
GHGs & climate change In
China and plays a key role
In the IPCC activities.

To the end of 2010, CMA
operate 2418 national
climate/meteorological
stations, and 30347

regional meteorological
stations.
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THE IPCC BUREAU AND THE TASK FORCE BUREAU

Members of the IPCC Bureau are normally elected for the duration of the preparation of an IPCC Assessment Report
(5-6 wears). They should be experts in the field of climate change and all regions should be represented in the IPCC
Bureau. The Bureau is chaired by the Chair of the IPCC and is composed ofthe Co-Chairs ofthe three IPCC Warking
Groups and the Task Farce Bureau on Mational Greenhouse Gas Ihventories, IPCC Vice-Chairs and Yice-Chairs of the
Wiorking Groups. Presently the IPCC Bureaud is composed of 30 members.

The Bureau of the Task Force on Mational Greenhouse Gas Inventories (TFB) oversees the Mational Greenhouse Gas
Inventories Programme. It is composed of two Co-chairs, which are also memhbers of the IPCC Bureau, and 12
metmhers.

The current composition ofthe IPCC Buread and the TFB is showh below:

THE IPCC BU

Working Group | Working Group Il : Task Force Bureau
The physical science Impacts, adaptation, ¥ : National Greenhouse
basis wvulnerability Gas Imentories

|

Thormas Stocker Christopher Field Ottmar Edenhafer Taka Hiraishi
Rajendra K. Pachauti jtzera (LISA) (Germarny) Japan)

i ‘ 1
o . L P

Dahe Qin Vicente Barros Ramaon Pichs-Madruga Thelma krug
(China) (Argentina) (Cuba) (Brazil}

Qgunlade Davidson Jean-Pascal van Ypersele Hoesung Lee

<
(Sierra Leone) (Belgium) {Republic of Korea) Dah e Q I N
Working Group | Working Group Il . Task Force Bureau
The physical science Impacts, adaptation, Work!r!g G_roup il National Greenhouse
2 L Mitigation =
basis wvulnerability Gas Imventories

Co-chairs

China

Co-chairs

vouba Sokona (Mali)




IPCC, Bureau of the Task Force on
National Greenhouse Gas Inventories

(Sept. 2008 - 2014), together with IPCC AR5
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Validation / verification
capabilities of ambient mixing
ratio measurements and
inverse modeling

Lingxi ZHOU

Chinese Academy of Meteorological Sciences (CAMS)
China Meteorological Administration (CMA)

IPCC Expert Meeting on
Uncertainty and Validation of Emission Inventories
23-25 March 2010, Utrecht, The Netherlands



The CMA represents the WMO
Commission for Atmospheric Sciences

of China and is deeply involved in the
Global Atmospheric Watch (GAW).

For example, Mt. Waliguan in remote
western China (one of the 26 GAW
baseline stations) and the long
greenhouse gas record we have there.
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Table 1: Recommended inter-laboratory (network) comparability of components discussed.

Component Inter-Laboratory comparability
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WMO/IAEA Meetings of Experts on CO, Concentration
& Related Tracer Measurement Teehmques

The 12th W
Felated Tra

14" WMO/IAEA Meetmg of Experts on Carbon
Dioxide, Other Greenhouse Gases,
and Related Tracers Measurement Techniques

10-13 September 2007, Helsinki, Finland



15th WMO/IAEA Meeting of Experts on Carbon Dioxide, Other Greenhouse Gases




WMO Round-robin
Inter-comparison (GHGS)
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Table 2 Results of Methane Reference Gas Intercomparison for Asia

Cylinder Number
Laboratory and Date of CPB13002 CPB13003 o strument
Location Measurement | MM | gp Concen- | op
tration {ppb} Mo tration {Ppb} Mo
(ppb) (Ppb)
JMA SHIMADZU
Tokyo, Japan May. 1, 2008 16644 12| 10| 18484 18| 10 GO14BDE
KRISS Sep.-Nowv, 2008 | 16651 02| 5| 1851.2) 02| 5 HP-6830
Daejeon, RP Korea P- h ’ ' ) .
KMA
Anmyeon-do. RP Korea Oct. -Nov., 2008 | 16856 | 1.2| 12| 18543 14| 12| HP-6890
CMA Apr 352009 | f1661.1% 0.9 14| f1847.0 A 0.8] 14 [ JAgilent-6890N
Mt Waliauan Ching  |2Pr-13-14,2009 |f 1662.3 [} 02| 9]f1847.2|30.3| 9 IPicarro G1301
g, Apr. 14-16,2009 || 1659.3 | [ 5.2| 10|] 1846.1| | 1.9 10| HP-5890
CMA Apr. 28-29, 2009 § 16619 |3 20| 10|} 18475 JO6| 10 IAgiIent—EE‘aﬂN
Beiling, China Apr. 29, 2009 16625 |f 02| 9[\18473[J0.1] 9][picarro G1301
| Apr. 302000 [ \1662.24 16| 12| Y8472 1.8] 12| JAgilent-6890N
JMA SHIMADZU
Tokyo, Japan Jul. 1, 2009 16643 1.1| 10| 1846.8| 1.7 10 GO-14BPF

SD: Standard deviation; No: Number of measurements

Agreed
very well



In recent years comparisons with CIPM-related institutions
(International Committee for Weights and Measures)

April 2010: CIPM Mutual Recognition Arrangement

The World Meteorological Organization (WMOQ) has become the second
intergovernmental organization to join the CIPM MRA.

~ Climate change - WMO signed the CIPM MRA!

The "WMO-BIPM Workshop on Measurement Challenges for Global Observation

stems for Climate Change Monitoring: Traceability, Stability and Uncertainty”
was held from 30 March to 1 Apnil 2010, at the WMO headquarters in Geneva, Switzerland, Source of
under the chairmanship of Prof. Andrew Wallard (BIPM) and Dr Wenjian Zhang (WMO). information:

nitp:/lwww.

At the occasion of the W i Organization (WMD) :
joined the CIPM MRA. e t oril 2010, when Michel Dipm.org/en
Jarraud, Secretary Gener O, Signed Whe Afrangeme behalf of the WMO, Jcipm-mraf

am 22 SR U BRAE B A Y

WMO-BIPM Workshop on Measurement Challenges for Global Observation
Systems for Climate Change Monitoring: Traceability, Stability and Uncertainty
30 March-1 April 2010




Network Observation of
Greenhouse (Gases & tracers
in China and Propagation of

Reference Gas Standards

Lingxi ZHOU, and colleagues
zhouix@cams.cma.gov.cn, ZzhoulxZ007 gmail .com

Chinese Academy of Meteorologicai Sciences (CARS)
China Meteorologicazl Administration (CRA}

RM 2010, Beljing, Oct. 26-28



The CMA and the NOAA have strong
working relationship and renew bilateral
agreements every two years

— Joint exchanges of scientists, calibration
gases, flask air sharing

— especially the recent 10-day workshop
iIn Boulder on high accuracy Greenhouse
Gases measurements in Sept. 2010



Cooperative China-U.S. Greenhouse Gases and
Related Tracers Measurements Program

L.X. Zhou, L.X. Liu, $.X. Fang, F. Zhang, B. Yao, M. Wen, L. Xu, 8. Gu, K.P. Zang,
L.J.Xia, X.C. Zhang, Y.L.Chen, P.Zhao, Y.P.Wen, X.J.Zhou, and Waliguan staff
P.P. Tans, R.C. Schnell, E. Dlugokencky, J W.C. White, T. Conway, A. Crotwell, S.A.
Montzka, C.L. Zhao, K. Masarie, A. Andrews, and C. Sweeney
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The 7 GAW stations in China and the 3D annual global carbon cycle greenhouse gases pictures
showing atmospheric CO,, 51:C & 580 in CO,, CH,, CO, N,O, SF,.
Red lines indicate measurement data from Mt. Waliguan (36°17'N, 100°54'E, 3816m asl), China.
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Mary M. Glackin with the CMA GHGs delegation, Sept. 2010



Yu Zhang




MAUNA LOA <
FACILITY

of tha

2 FOR THE




‘:!..L

Jomt Working G 5L1[J :1,4: on Cooperation in the Field of
spheric Sciepds :ml ? flnn wbibtween NOAA and CMA
WCPIeT A _ ..'.'! sprng, MDD, LsA) g

The 17th Joint Working Group Session on Cooperation
In the Field of Atmospheric Science and Technology
between NOAA and CMA (Sept. 2010)




Pilot Low-Carbon Action at
5 Provinces and 8 Cities in China

It is the Chinese Governmental action
supervised by the National Development
and Reform Commission

(NDRC http://en.ndrc.gov.cn/)




CMA’s Capability and Effort to Serve the "Pilot Low-Carbon Action

at 5 Provinces and 8 Cities in China"” and the Global Network
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CAMS Lab in Beijing (GHGs & tracers)




Joint AGAGE, SOGE and affiliated Networks

St by ALK MmOrchacd Compocimion Pocut Aok ¢ Ea1h SHonce
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The Shangdianzi GAW Regional Statien (Global Atmosphera
Watch programme of the World Meteorological
Organization) 150km northeast of urban Beljing is part of
the domain of the China Mebeoraloglcal Administration
{CHMAY, It Is jointly operated by the Beljing Meteoralagicat
Bureau (BMB) and the Chinese Academy of Meteoralaglical
Sciences (CAMS). The first in-situ measuremaent of ODSS
and solvents in China has been performed by GC-ECDs at
the Shangdianzi since 2006. As one of the partners of
SOGE-A, Shangdlanzi measurement is attached to the SOGE
and linked to the AGAGE network, Furthermaore, in-situ
atmospheric CO2/CH4 measurements by Picarro CRDS and
in-sity CH4/CO/NZIO/SFE by GC-FIDHECD and enhanced in-
sibs measurements of halocarbon by the Medusa GC-MS will
be implemented at the Shangdianzl in 2009,

Station Information (Shangdianzi, China)

Latitude: 40”39 N
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Time Zone:  GMT+E
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Compounds measured at SDZ

Oct. 2006 — Apr. 2010

Ozone-depleting Gases

* CFCs: chlorofluorocarbons (C, Cl, F):
CFC-12, CFC-11, CFC-113, CFC-
115, CFC-114

* HCFCs: hydrochlorofluorcarbons (C,
Cl, F, H):

HCFC-22, HCFC-141b, HCFC-142b,
HCFC-124

* Halons: (C, Br, Cl, F):
H-1301, H-1211

* Trichloroethane = methyl chloroform =
CH,CCl,

* Carbon tetrachloride (CClL)

* Chloroform (CHCL,)

* TCE (C,HCL,) and PCE (C,Cl,)
* Methyl bromide (CH,Br)

Greenhouse Gases

*CO,, CH,, N,O

* HFCs: hydrofluorocarbons (C, H, F):

HFC-134, HFC-152a, HFC-123,
HFC-23, HFC-143, HFC-227ea, HFC-
161, HFC-363mfc, HFC-2453fa, HFC-
236fa, and many more

* PFCs: Perfluorated Hydrocarbons (C, F):
CF, CHFy Cdy

* SFo6




Medusa-16 Installation
at CAMS lab



Medusa-17 Installation at SDZ

April-May 2010

B R R R R R L E L R R T LT ]

i
'

P e




New Rix-pump system at SDZ

Primaryizecaondary

- standards
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AGAGE41 in Beijing, June 2010
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Panel Review Meeting
WMO/UNEP Scientific Assessment of Ozone Depletion: 2010

e o e
ik

TS A T R O TR RN

Panei review:meeting
ﬁssessment of _Ozone Depiet;on

Mt Ao s




angdianzi,




T

Iding

]
!
=
W
“




Global vs Regional emission estimate
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For Regional Scale Resolution

& Lower Uncertainty . . .

« More Observations (x 107?) h
— Atmosphere
— Ocean . QA/QC, Data
— Terrestrial Management
— Satellites
— Improved Instrumentation _/
 Improved Modeling to Serve Smaller
Footprints
— Transport (10km global?)
— Boundary Layer Understanding
— Assimilation, Inversion, Diagnosis
— Prediction

« Enhanced Computing Capacity




The CMA’s capability and effort

Expanding a number of ambient GHGs and
tracers monitoring stations;

To develop a National Calibration Lab link to
the WMO Central Calibration Labs (CCLs);

So that China can evaluate its own
atmosphere-climate change-low carbon
system and contribute to the global network.
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International Cooperation
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Monitoring & Data-base of GHGS

Atmospheric GHGs & Tracers

Land Surface Stations

L--

QA/QC Tall towers
S 7 Over Pacific Ocean
Standard Gases - . Aircraft
Satellite

Emission of GHGs

- Emission Inventory

- Emission Scenario

- Change of Forest Cover
- Biomass Material Flow

Carbon Storage in Forest

- Carbon Flux over Forest
- Remote Sensing of Biomas

_-_;Carbon Sink to the Oceanx
APCO2
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