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In cooperation with international groups
In-situ and/or discrete high accuracy measurements of ambient

GHGs by custom-designed systems have been added at the five
background stations (WLG, SDZ, LAN, LFS, XGL)
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WMO/IAEA Recommended compatibility of

Table 1- Recommended compatibility of measurements within the scope of GGMT

Component

Compatibility goal

Extended
compatibility
goal

Range in unpolluted

troposphere

Range covered by the
WMO scale

CO2

CHs

co

N0

SFs

H:
513C-CO;
5'*0-C0:
AMC-CO2
A'C-CHy
A“C-CO
51C-CHy
&D-CHa
02/N2

+ 0.1 ppm (Northern
hemisphere)

+ 0.05 ppm (South.
hemisphere)

+ 2 ppb

+ 2 ppb

+0.1ppb

+ 0.02 ppt

+ 2 ppb

+ 0.01%0

+ 0.05%0

+ 0.5%o0

+ 0.5%o

+ 2 molecules cm-
+ 0.02%0

+ 1%0

+ 2 per meg

+ 0.2 ppm

360 - 450 ppm

250 - 520 ppm

GAW Report No. 213, July 2014

+ 5 ppb

= 5 ppb

+ 0.3 ppb
+ 0.05 ppt
+ 5 ppb
+ 0.1%0
+ 0.1%0

+ 3%0

1700 — 2100 ppb
30— 300 ppb
320 — 335 ppb

6 - 10 ppt

450 - 600 ppb

-15 to -9%e vs. VPDB

-2 to +2% vs. VPDB
0-70%

50-350%0

0-25 molecules cm®

-250 to -800 per meg

vs. SIO scale

300 - 2600 ppb
20 -500 ppb
260 - 370 ppb
1.1-98 ppt
140 —1200 ppb
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Joint AGAGE, SOGE and affiliated Networks

Sptraned by AT Amorchece Compoeition Feou dnes o Earth Shoncs

The Shangdianzi GAW Regicnal Staticn (Globkal Atmosphera
Watch programme of the World Meteoriogical
Organization) 150km northeast of urkan Beljing is part of
the demain of the China Meteoralegical Administration
(EMA), It i3 jointly operated by the Beljing Meteorolagical
Bureau (BMB) and the Chinese Academy of Meteorologioal
Sciences (CAMS). The first in-situ measuremant of ODSs
amd solvents In China has been perfoimed by GC-ECDs at
the Shangdianzi since 2006. As one of the partners of
SOGE-A, Shangdianzi measurement is attached to the SOGE
and linked to the AGAGE network, Furthermore, in-situ
atmospheric CO2/CH4 measurements by Plcarro CRDS and
In=sity CH4fOOMNZ0SFS by GO-FID+ECD and enhanced in-
sith measurements of halocarbon by the Medusa GC-MS will
be Implementad at the Shangdianzl in 2009,

Station Information (Shangdianzi, China)

Latitude: 40" 39 N
Longitude: 117" 7 E
Time Zone: GMT+E

air zample  301.3 m (statien is 293,32 m above
Intake: sea lavel)

Statlon PIs: Lingxi Zhou, srecmon omagoom

Station
manager:
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The 20-year

_products, IP

WMO's GHGs Bulletin, Global-View and Obspack data

GHGs record contributes to the WDCGG,

CC assessments, and other key products.
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Panel Review Meeting
WMO/UNEP Scientific Assessment of Ozone Depletion: 2010
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Panel Review Meeting
Assessment for Decision-Makers
WMO/UMNEP Scientific Assessment of Ozone Depletion: 2014

Les Diablerets, Switzerland
23-27 June 2014



CMA represents the WMOQO’ Commission for
Atmospheric Sciences (CAS) in China and is
deeply involved in the GAW.

WMO EC 65, 66, 67
(Geneva, 2013, 2014, 2015)
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17th WMO/IAEA Meeting on Carbon Dioxide, Other Greenhouse Gaises,
and Related Measurement Techniques (GGMT-2013) "

-

10-14 June 2013 Beijing, China




17th WMO/IAEA Meeting on Carbon Dioxide, Other Greenhouse Caises,
and Related Measurement Techniques (GGMT-2013) ..




18th WMO/IAEA Meeting on
Carbon Dioxide, Other Greenhouse Gases,
and Related Measurement Techniques (GGMT)
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Preliminary outcome of the
6t WMO/IAEA Round Robin

Comparison Experiment

WMO/IAEA Round Robin Referee: *Lingxi Zhou'
(zhoulx@cams.cma.gov.cn)

NOAA Coordinating Team: Pleter Tans?, Duane Kitzis?,
Ken Masarie? (wmorr@noaa.gov)

1. CAMS, CMA, China

2, GMD,ESRL, NOAA, USA, ; o ;
13-17 Sept. 2015, La Jolla




WMO GHG Bulletin

WMO Annual Greenhause Gas Bulleting
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Figure 1. Atmospheric radiative forcing, relative to 1750,
of LLGHGs and the 2013 update of the NOAA Annual
Greenhouse Gas Index (AGGI)

Table 1. Global annual mean abundances (2013} and trends
of key greenhouse gases from the WMO/G AW global
greenhouse gas monitoring network. Units are dry-air mole
fractions, and uncertainties are 68% confidence limits.

ceimeeren s (S

Global abundance in 396.0:0.1  1824+s2  3259:0.1
20130 ppm ppb ppb
fﬂigﬁ";‘;‘&i”'*" relative g 00, 953% 121%
%Fgriafglg absolute 29ppm 6 ppb 0.8 ppb
S e 0.74% 0.33% 0,.25%

Mean annual absolute
increase during last 207 ppmiyr 3.8 ppbfyr  0.82 ppb/jyr
10 years






Figure 7. Monthly mean mole fractions of sulphur hexa-
fluoride {SF,) and a suite of halocompounds {SF, and
minor halocarbons {a} and major halocarbons (b)), The
numbers of stations used for the global analyses are as
follows: Sk (23), CFC-11{24), CFC-12 {25), CFC-113 (23),
CCl, {21), CH,CCl, {23), HCFC-14Tb (9), HCFC-142b (13),
HCFC-22 (13), HFC-134a (9) and HFC-152a (8).



Echo to the WMO GHG Bulletin No.8
(2012), No.9 (2013) and No.10 (2014)

CMA is responsible for the China
GHG Bulletin No.1 (2012), No.2 (2013)
and No.3 (2014), based on
observational datasets that are
traceable to the WMOQO Reference
Scales.
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China GHG Bulletin

No.3
Dec. 2014
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2 el a
0.1 ppb. These values constitute 142%, 233% and 121% of
pre-industrial (before 1750) levels.

As analyzed from observational data at the Waliguan station in
Qinghai through 2013, averaged mole fractions in atmospheric
COy, CHy and N;O also hit new highs, registenng 397.3 £ 0.8
ppm for CO,, 1886 = 3 ppb for CH, and 326.4 + 0.4 ppb for
N0, As a record high since the observation was started in 1990,
they are roughly equivalent to the averaged mole fractions in the
northern mid-latitudes, but are slightly higher than the global
averages in all these components (396.0 + (.1 ppm, 1824 + 2
ppb and 3259 = 0.1 ppb) over the same period. Global mole
fractions in atmospheric OOy, CH, and N3O increased by 2.9
ppm, 6 ppb and 0.8 ppb in absolute terms, from 2012 to 2013,

Lin'an in Zhejiang, Longfengshan in Heilongjiang, Shangri-La
n Yunnan, Jinsha in Hubei and Akedala in Xinjiang) are mostly
higher than these in 2012 and all higher than the observations
made at Waliguan over the same period. The annually averaged
mole fractions in atmosphere at the Shangdianzi, Lin'an and
Longfengshan station were 401.9 £ 3.0 ppm, 409.9 £ 4.0ppm,
and 402.4 = 3.0 ppm for CO;, 1911 = 6 ppb, 1971 + 18 ppb, and
1960 + 6 ppb for CHy, respectively. The annually averaged N,O
mole fraction at Shangdianzi station is 326.8 + 0.6 ppb.

The atmospheric SFs mole fractions observed at Waliguan and
Shangdianzi reached to 8.10 = 0.12 ppt®! and 8.12 = 0.10 ppt in
2013, - the highest ever records since the observation was
launched at the two sites.
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Monthly memn mole fractions in atmospheric CHsrecorded al seven CMA background stations

Nitrous oxide (N,0)

N, is the third most influential GHGs in the atmosphere, contributes ~ 6% to radiative forcing by long-lived GHGs. The increased
N,O in the atmosphere is mainly attributed to farmland soil emission resulling from the excessive use of agricultural nitrogen
fertilizer. CMA began to collect samples and make observations at Waliguan in 1990, Through 2013, there are seven stations
collecting air samples and four stations making in-situ observations, Before the industrial revolution (1750), the globally averaged
mole fraction of atmospheric M,0 was maintained at ~ 270 ppb. Due to the rising impact of human activities, the globally average
and the Waliguan averaged mole fractions of atmospheric N;O in 2013 stood at 325.9 = 0.1 ppb and 326.4 0.4 ppb, with the mean

ual absolutg increases during last 10 years at 0.82 ppb and 0.81 ppb. In 2013, valid monthly N,0 mole fractions at 6 regional
0 - izher than those of year in 2012 and the observations made at Walignan over the same period, with yearly
Vi g 0% ppb at Shangdianzi station.

Halogenated greenhouse gases

Halogenated GHGs refer to a group of GHGs that contain halogen atoms (fluorine, chlorine etc) in their molecules, Almost all
generated from human activities and mainly used as refrigerants, blowing gents, aerosol agents, cleaning agents, fire extingnishing
agents, solvents and insulators. In total they contribute —-12% to radiative forcing by long-lived GHGs, including sulphur
hexafluoride (SFg), HFCs and PFCs regulated by the Kyoto Protocol, and CFCs, HCFCs, ete, regulated by the Montreal Protocol.
CMA began to collect samples and making observation of 5F, al Waliguan in 1996. The in-situ observation of halogenated GHGs
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To serve the needs of expanding GHG measurement and
application and better contribute to the global network
one of the CMA's efforts is to form a National Central

Calibration Lab (CCL) with tight linkage to the WMO CCLs,
particularly the one for GHGs, which is operated by NOAA.

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

April 2010: CIPM Mutual Recognition Arrangement

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

Climate change - WMO signed the CIPM MRA!

The "WMO-BIPM Workshop on Measurement Challen for Glob. rvati

Systems for Climate Change Monitoring: Traceability, Stability and Uncertainty”™

was held from 30 March to 1 Apnl 2010, at the WMO headquarters in Geneva, Switzeriand, Source of
under tha chairrmanship of Prof. Andrew Wallard (BIPM) and Dr Wenjian Zhang (WMGQ). information:

http:/f
At the occasion of thegh i W i Organization (WMD) Mo/ www o
joined the CIPM MRA.XF pﬁ:mﬁm;ni 3810, when Miche! DIDM.OMQ/en B
M, signed We ATrangemer behalf of the WMO. frinm-

Jarraud, Secretary Generdl of th

2 AR BRI B AN

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




China National GHG Metrology Working Group

http.//www.cngaw-ghgs.org
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Inter-comparison Experiment
among a number of Chinese labs
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