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Atmospheric chemistry observations
(including GAW stations), research,
forecasting & services

An essential part of GAW & IGACO
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WMO/GAW Global & Regional Stations

More than 200 sites Chttp://swwww.wmo.ch)
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WMO Global Atmosphere Watch (GAW)
Strategic Plan: 2008 — 2015
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Table 4. Listofcomprehensive aerosol measurements with a subset of core variables (in
bold) that are recommended for long-term measurements in the global network
[WMO, 2003h 1.

Type

Continuous

frfermittent

Parmmeter

W ultiwave length acros ol optical depth

Mass conce ntiation in two stz fisctions (fine, coase)
Mass conce ration of major chemical components in two siz fractions
Light absomption coefiicient

Light seattering coefficient at various wave kngths
Hmwchm“wmmmm “|mmlﬁ_‘jﬂ#h§ ..................
Aerosol number concentration

Cloud condensation nuclss af (5% supersaturation

Verical distribution of Eght exinction coefficiant

Armsol size disinbution

Detaied size fractionated chemical composition

Dependence of aemsol variables on relative humidity

Cloud condensation nuclei specira (varous supersaturations)

Vedical distrintion of agrosol properies
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Management
GAW stations in China

ocal government Joint
workshop
Provincial Meteorological CAWAS, CMA
Bureaus CAMS
Operation & Logistic Science & Technology

Cooperation

GAW Global & Regional stations
Other network stations




China Atmosphere Watch ( 14 Key regions )

National Centre for Network Observation
Funded by MOST Project (2005.12-2008.12)
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Why do we measure GHGs ?

* Long term global/regional trends by
network observation

— Global compliance with the Kyoto and Montreal
Protocols

» Assessment of global & regional
emission/absorption

— Bottum-up method (conventional)
 Databases on production and consumption
* Transfer functions (production-banks-emissions)

— Top-down method (alternative)
» Atmospheric observations

* Tracer-ratio method
* Meteorological mverse modelling



Approaches

Field measurement

long-term monitoring
short-term investigations

Laboratory studies

formation of products
kinetics

G Knowledge of
atmospheric chemistry

Modelling

description of mechanisms
interpretation of exp. data



Various measurement platform
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WMO/GAW

China Global Atmosphere Watch
Baseline Observatory

In-situ CO,, CH,, CO

monitoring systems

= ot | on2floor of the main

An 89m tower (20m east of the main building), to
measure meteorological parameters at different

levels and to obtain air samples for the in-situ CO,,
CH, and CO measurements.
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Flask air sampling at Mt. Waliguan

Interactive Atmospheric Data Visualization
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WLG flask vs In-situ CO2
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WLG flask vs In-situ CH4
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WLG flask vs in-situ CO
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GAW Regional stations in China
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Key Lab for Atmospheric Chemistry in Beijing

Reactive gases



Atmospheric CO2 mixing ratio (2006-2007)



Atmospheric CH4 mixing ratio (2006-2007)
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WMO/IAEA Meetings of Experts on CO, Concentration
& Related Tracer Measurement Teehmques

WMINIAEA Mectns of !:T;ml.‘-u i Carbom Disvade © oncentritinn
and Helated Traoor Meassroment Techmgues
Takve JAPAN - September 1520 20

GAW 2005, Geneva
March 2005

13th WMOTIAEA Meeting of Experts on
€O, Concenlration and Related Tracer Measurement Techniques
Bonsckes, Coslorasto USA - Sepembser 1921, 2004
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14th WMO/IAEA Meeting of Experts on Carbon
Dioxide, Other Greenhouse Gases,
and Related Tracers Measurement Technigques
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WORLD METECROLOOSC AL ORQARZATION
GLOGAL ATMOIPHERE WATCH

©
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MEASUREMENT TECHMIGUES
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WMO TD Report

L. Zhou, X. Zhang, Y. Wen and D. Zhang (2006). China National
Report. 13th WMO/IAEA Meeting of Experts on Carbon dioxide
Concentration and Related Tracer Measurement Techniques. 19-22
September 2005, Boulder, Colorado, USA. GAW No.168:151-154.

(WMO TD No.1359)

Lingxi Zhou and Xiaoye Zhang (2005). Highlights of China GAW
activities. Report of the CAS Working Group on Environmental
Pollution and Atmospheric Chemistry and the GAW 2005 Workshop.
14-18 March 2005, Geneva, Switzerland. WMO/GAW, No.165:117-

119. (WMO TD No.1302)

Zhou Lingxi, Wen Yupu and Zhang Xiaochun (2005). China National
Report. 12th WMO/IAEA Meeting of Experts on Carbon dioxide
Concentration and Related Tracer Measurement Techniques. 15-19
September 2003, Toronto, Canada. WMO/GAW, No.161:231-237.

(WMO TD No.1275)

Zhou Lingxi, Wen Yupu and Zhang Xiaochun {2003). China National
Report. 11th WMO/IAEA Meeting of Experts on Carbon dioxide
Concentration and Related Tracer Measurement Techniques. 25-28
September 2001, Tokyo, Japan. WMO/GAW, No.148:129-131.
(WMO TD No.1138)



WMO Round-robin
Inter-comparison (GHGS)

2002 - 20068 WMO ROUND- ROBIN INTERCALIBRATION RESLULTS
CARBON DICXIDE CONCENTRATIONS | Preliminary]

4th WMO Round-robin (15 countries)
25+1 Labs reported CO,

11+1 Labs reported CH,

7+1 Labs reported CO

5+1 Labs reported N,O/SF;

6+1 Labs reported d™¥C and d'¥0

1 Lab for O,/N, and 1 Lab for H,

Lingxi ZHOU, Referee since 2002

CAMS/CMA joined 29, 39, 4h WMO
Round-robin inter-comparison organized
by WMO/CCL hosted by NOAA ESRL for
the periods of 1995-1997, 1999-2000 and
2002-2006.
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15, 2" Inter-comparison (CH,)

Asia and South-West Pacific
2001-2003 / 2004-2005 and 2005-2006

organized by the WMO/WCC hosted by JMA, Japan.

http://gaw.Kishou.go.jp/wce/chd4/comparison.html

Laboratory
Headquarters of JMA

e

Headguarters of KRISS
Headquarters of CSIRO
Headquarters of NIWA
Tohoku University
NIES

Country

Japan

China

Korea

Korea
Australia

New Zealand
Japan

Japan

Information
Measurement Contact
Measurement Contact
Measurement Contact
Measurement Contact
Measurement Contact
Measurement Contact
Measurement Contact
Measurement Contact



WCC Audit
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System + performance audits for surface O,, CO,
CH, were performed at WLG by the WMO/WCC
hosted by EMPA, Switzerland in Sept. 2000 and

Oct. 2004, respectively. | = = ]
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Cooperative China-U.S. Greenhouse Gases and
Related Tracers Measurements Program

L.X. Zhou, X.C. Zhang, L.X. Liu, B. Yao, F. Zhang, M. Wen, Y.P. Wen, P. Zhao, J.L.Jin, X.Y.

Zhang, X.J. Zhou

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

| aEstablished |

| mExpériment |
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The 7 GAW stations in China and the 3D annual global carbon cycle greenhouse gases pictures

showing atmospheric CO,, 5':C & & '8Q in CO,, CH,, CO, N,O, SF,.

Red lines indicate measurement data from Mt. Waliguan (36°17'N, 100°54'E, 3816m asl), China.



GlobalView-CO,, CH,

GLOBALVIEW-COZ, 2007
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Atmospheric
CO2 & CH4
Data obtained
at WLG by in-
situ & discrete
measurements,
have been used
in the NOAA
ESRL
Cooperative
Atmospheric
Data
Integration
Project
(CADIP).



Mt. Waliguan, Peoples Republic of China [36 17'N, 100 54'E]
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Highly Precise Large-Scale Three-Dimensional Observasion of Atmospheric Components l S National institute for Environmental Studles, Japan I

Observation of vertical and horizontal
distribution, chronological change
Observation of greenhouse gas state tracers
Q0 - corygeen, botopes (11C, MC, 1), 00, distrbution
CHa, e - Isotopes, ititudiaal distribution,

chronodogical change
Fgas - composition ratios, regionsl distritation

Obtaining the cooperation of commercial sirkines
and omn shipping companies to perform
exhaustive obsenation of the global environment

Lung-term ‘Uanatmns in GHGs

ol D B = Vo i L

Extracting the regional characteristics

Unstaffed monitoring
of the Asia-Oceania area
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To apply the observational data from
GOSAT and ground-based data to an
Inverse model to glve preclse global
distribution of carbon sources and sinks

Ground Monitoring Statians

scheme of Greenh Gases Observing Satellite (GOSAT) and estimating
the distribution of the global carbon flux from inverse models
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Examples of changes in surface air temperature from the beginning of the 20th
century as predicted by a climate model. Above: Average from 2001 to 2010;
Below: Average from 2051 to 2060. Dramatic increases are predicted for the high
latitudes such as the north

United Nations Climate Change Conference: Meeting of the Parties to the Protocol { MOP } and
Conference of the Parties to the Convention { COP ) { Nairobi, November 2006 )

Various application




System for Observation of Halogenated
Greenhouse Gases Iin Europe and Asia
(SOGE-A):

Achievement and Perspective

L.X. Zhout, F. Stordal®, M.K. Vollmer3, B. Greally?, S. Reimann?,
P.G. Simmonds?#, X.C. Zhang*, M. Maione®

1 Chinese Academy of Meteorological Sciences (CAMS), China
2Norwegian Institute for Air Research (NILU), Norway

3 Swiss Federal Laboratories for Materials Testing and Research (EMPA), Switzerland
4 University of Bristol, UK

5> University of Urbino, Italy

Launch of EU-China Year of Science and Technology Policy Forum, Brussels, 11 October 2006



Join AGAGE/SOGE and affiliated Networks
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Shangdianzi GAW Regional Station

This system is implemented for the first time in China.
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Wind Rose (1971-2004)
Shangdianzi GAW Regional Station
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Urban
Beijing

>30% from clean sector
Ca 22% from Urban Beijing sector



Greenhouse Gases measured at SDZ

Included in the Kyoto Protocols.

* CO,, CH,, N,O

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

HFC-134, HFC-152a, HFC-123,
HFC-23, HFC-143, HFC-227eaq,
HFC-161, HFC-365mfe, HFC-
245fa, HFC-230fa, and many more

* PFCs: Perfluorated Hydrocarbons (C,
F):
CF, ol C

* SF,

Species in red (GC) and
blue (Flask) are measured
at ShangDianZi

Included in the Montreal protocols.

e CF(Cs: chlorofluorocarbons
(C, C], F):

CFC-12, CFC-11, CFC-113, CFC-
115, CFC-114

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

HCFC-22, HCFC-141h, HCFC-
142h, 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)



Compare with other results
CHBCCIS (methyl chloroform)
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Chen et al., , 1998

Tang et al., 1993
Wang et al. , 2003

.
“~
& *“‘“ (LT iy, / .
' £ oo % } _— Northeast Plain
~ == g 34 =3
%
- - %
~ | - eyt
i Mid China Plain | o
e |
n -
’ NN G
i N ' - Beijing-Tianjin-Bohai
- -
.i 1]

—
T~ Yangtse River Delta

Chen et al., 2001

Wang et al. ,
2005

Legend

City cluster

City
. e,
0 r=10m £ 3 Large
0 sv-10m e
: o iM-sm £ % Medium
Pearl River delta Yoaad”
N 0510
____ <1 SM .+- Small

Wang et al. , 1997
Chang et al. , 2000




# =DZ Baclaoround
& SDZ pollution
Compare with other sites In China st
p Sanya, Hainan
* (uangzhou, Guangdong
800 100 ® Tawan
| . * Shanghai
150 7 5 . #® 45 cifies of China
- . .
_T00 A = 90 - _
F CFC-12 2 CFC-113 ;
3 gs0 - = g5 - :
2 ’ 2 - b
Yool T e : m
» v
550 7 $ ‘ ﬁk 75 1
500 . . . . . 70 . : : : :
1996 1998 2000 2002 2004 2006 2008 199 1008 2000 2002 2004 2006 2008
160 120 .
v 100 -
140 - N . ¢
- 80 -
2 CT 4 ¢ MC
g 120 A a g 60 7 *
- ; 40 - L] .
100 * 1
i 20 - sk
) ik
»
0 . . . . ;
80 ' ' ' ' ' 199 1998 2000 2002 2004 2006 2008

1994 1908 2000 2002 2004 2006 2008



7))
-
O
']
8]
-
o
0
L
©
Q
-
14
)
LL
E!
O
<L
O
<

SOGE-A, SOGE




Shangdianzi GAW Regional Station
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Ongoing work

& funding
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Ongoing work
* Chimate gas observattons
* Infernattonal networks ¢
= MNonitoring of long term trends
* Estimation of reglonal emissions to complement regular

imventories

Future directions
= Extend to all major greenhouse gases: CO2, CH4., N2O
« Pxtend to other background stations to cover other regions

* Common efforts in impacts modelling: climate and ozone
* Integrate with air polintion and acrosol studies



2006-2007 CMA funding

* GC-FID+ECD Flask, CO2/CH4/N20/SE6/CO/H2

MSC Canada |
NOAA/ESRL/GMD \O | O 5{;@
In-situ, CH,/CO/N,O/SF e




2006-2007 CMA funding
NOAA/ESRL/GMD
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CMA proposed air sampling sites in China
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GHGs measurement
CAWAS, CMA

GC-FID+ECD (CH,, CO, N,O, SF,)
GC-RGD (CO, H,)




ca07322 CO2
ca07362 CO2
ca0/301 CO2
ca07395 CO2

337.26 ppm
351.87 ppm
373.52 ppm
396.88 ppm

ca07372 CH4 1795.5 ppb

CA07481
CA07479
CAQ/7487
CAQ0/7470
CA07403
CA0/7411
CA07493

CAO07473
CAO07495
CAQ07477
ca07389

CAO07407
CAQ07476
CAO07483

CO 154.4 (1.0)
CO63.2 (0.4)

CO 91.0 (0.6)

CO 138.5 (0.9)
CO 159.2 (1.1)
CO 203.8 (1.4)
CO 273.9 (1.9)

N20 278.11 (0.13), SF6 5.12 (0.02)
N20 298.27 (0.15), SF6 7.07 (0.03)

N20 315.13 (0.10) , SF6 8.96 (0.03)

N20 320.41 [0.17] ppb, SF6 6.14 [0.02] ppt
N20 324.31 (0.14) , SF6 6.13 (0.03)

N20 334.90 (0.12) , SF6 8.13 (0.02)

N20 389.45 (0.15) , SF6 10.01 (0.04)

CAMS GHGs Lab Primary standards
(newly purchased from WMO CCL)




2007-2008 CMA funding
MPI-BGC, CU-INSTAAR, MSC, NIES
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2007-2008 CMA funding

Picarro ESP-3000i KACCO2FICH 4 3L 58 40 9 3 16 28 0 0 5 4%

Dusd Lazer . CHi end HO @ 8057
cantrol WEBNLMESS i 5 seconds

i (garaesny
” e > X

REESEET A USEPURS S
T --
Srpgei iy (W et TR L)

One laser for CO2, and one laser for CH4 and H2O |
Concentralion measureéments for each species mterleaved every five seconds Picarro EmviroSense 30001 i

In-situ measurement + £0,: <200 ppbyin 5 seconds P

: * CH,: <1ppbv in 5 seconds
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= CO,: 500 ppby / month
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2007-2008 CMA funding
LoFlo-CO2 ( CSIRO-MAR )
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2007-2008 CMA funding
Medusa ( Empa/SOGE-A/AGAGE )
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QA/SAC China

Play a major role in training, quality assurance system,
establishing SOPs for GAW measurements, overseeing
quality of the data produced and promoting the use of

GAW data.
— Announce intention of
et CMA to establish

DQO/SOP

GAW QA/SAC China

Prof. Guoguang ZHENG

. Deputy Administrator of CRA

E::ij:nr;i;nari:un N &  Flaggme X Fxecutive Vice Chairman of the China G COS Committee
Seminar/Workshop ~ Qualiy Control
Eltﬁ Vj ﬂt.l'TWmIHf‘, [# " z'-l;.'.'-:.-.,_-.

Discuss with other QA/SACs
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