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What is the Global Atmospheric Watch =13 GAW
(6AW) Program? 1 S

e GAW is a partnership involving contributors from 100 countries.

e GAW implements and coordinates observations of atmospheric
chemical composition and related physical parameters, quality control,
training, data dissemination .....

GAW focal areas:

e Stratospheric Ozone and vertical ozone distribution

* Greenhouse Gases (CO,and its isotopes, CH, and its isotopes, N,O, SF,,
CFCs)

e Reactive Gases (O,, CO, VOC, NO,, SO,)
* Precipitation Chemistry

e Aerosols (chemical and physical properties, AOD)
e UV Radiation
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Reactive Gases included in WMO - GAW
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Audits by WCC-Empa from 1996 - 2015

920

80

@ 70

=
5 o

=

E
5 50

C2
b 40

£
E 30

System and performance audits by WCC-Empa (sfc. ozone and CO):

20
= Mt. Waliguan (China), O5, CO, CH,, Sept 2009 10
Lauder (New Zealand), O3, CO, CHy4, CO,, N,O, March 2010 0
Cape Grim (Australia), O;, CO, CHy4, CO5, N,O, March 2010 N

I, Mt Kenya (Kenya), O;, CO, June 2010

28| Cape Point (South Africa), O, CO, CH,, CO,, March 2011
Zugspitze (Germany), O,, CO, CH,, CO,, N,O, June 2011
Hohenpeissenberg (Germany), O,, CO, CH,, CO,, July 2011

Bukit Kototabang (Indonesia), O,, CO, CH,4, CO,, November 2011

= Pallas (Finland), O3, CO, CHy, CO;, April 2012

. Zeppelin Mountain (Norway), O;, CO, CH,4, CO,, August 2012

... Mt. Cimone (ltaly), O4, CO, CH,4, CO,, N,O, September 2012

Cape Verde (Cape Verde), O;, CO, CH,4, CO,, N,O, December 2012
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VOC Audit Results
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Statistical distribution of results from 19 audits performed at 12
facilities around the globe since 2007. The boundaries of the boxes
indicate the 25t and 75t percentiles. The horizontal lines within the
boxes mark the medians, whiskers (error bars) above and below the
boxes indicate the 10t and 90t percentiles. The black dots show the
extreme deviations. The red line represents the GAW data quality
objectives for network compatibility (WMO, 2007).



Global GAW Station Network
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Available Ethane Observations

World Data Centre for Greenhouse Gases Summary
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Extension of VOC data set in WDCGG archive
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Global Distribution of Ethane
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Atmos. Chem Phys.. 14, 1463-1483, 2014 Atmospheric %
www.atmos-chem-phys net/14/1463/2014/ . 3
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Reversal of Ethane Trend
in Northern Hemisphere

Reconstruction of Northern Hemisphere 1950-2010 atmospheric
non-methane hydrocarbons
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Reactive Gases in the Global
Atmosphere

Published Articles

Additional articles under review

Global distribution and trends of tropospheric ozone: An
observation-based review

O.R. Cooper ® D.D. Parrish ® J. Ziemke ® N.V. Balashov ® M. Cupeiro ®
LE. Galbally ® S. Gilge ® L. Horowitz ®* N.R. Jensen ® J.-F. Lamarque ®
V. Naik ® S.J. Oltmans ® J. Schwab ® D.T. Shindell * A.M. Thompson ®
V. Thouret ®* Y. Wang ® R.M. Zbinden

Review — Atmospheric Science

Ozone in the Atlantic Ocean marine boundary layer
Patrick Boylan ® Detlev Helmig ®* Samuel Oltmans

Research Article — Atmospheric Science, Ocean Science
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Reactive trace gases in
Fom > the Earth atmosphere
can have adverse
effects on human
- health, environment
GAW  and materials, they
influence regional
climate and are involved in many
biogeochemical cycles. Atmospheric
chemical reactions also play an important
role in cleansing the atmosphere from
anthropogenic and natural emissions.
Assessing the importance and impacts of







General requirements fo GAW -~ cw
stations =

1. The station location is chosen such that, for the variables measured, it is regionally representative and is normally
free of the influence of significant local pollution sources.

2. There are adequate power, air conditioning, communication and building facilities to sustain long term
observations with greater than 90% data capture (i.e. <10% missing data).

3. The technical support provided is trained in the operation of the equipment.

4. There is a commitment by the responsible agency to long term observations of at least one of the GAW variables in
the GAW focal areas (ozone, aerosols, greenhouse gases, reactive gases, UV radiation, precipitation chemistry).

5. The GAW observation made is of known quality and linked to the GAW Primary Standard.

6. The data and associated metadata are submitted to one of the GAW World Data Centres no later than one year
after the observation is made. Changes of metadata including instrumentation, traceability, observation procedures,
are reported to the responsible WDC in a timely manner.

7. If required, data are submitted to a designated data distribution system in near-real-time.

8. Standard meteorological in situ observations, necessary for the accurate determination and interpretation of the
GAW variables, are made with known accuracy and precision.

9. The station characteristics and observational programme are updated in the GAW Station Information System
(GAWSIS) on a regular basis.

10. A station logbook (i.e. record of observations made and activities that may affect observations) is maintained and
is used in the data validation process.



Requirements ’(o GAW Global C=y GAW
stations =

In addition to the characteristics of Regional or Contributing stations, a GAW
Global station should fulfill the following additional requirements, namely

11. Measure variables in at least three of the six GAW focal areas.

12. Have a strong scientific supporting programme with appropriate data analysis
and interpretation within the country and, if possible, the support of more than
one agency.

13. Make measurements of other atmospheric variables important to weather and
climate including upper air radio sondes at the site or in the region.

14. Provide a facility at which intensive campaign research can augment the long
term routine GAW observations and where testing and development of new GAW
methods can be undertaken.



Measurement Guidelines

Compound

GAW Report Number

Other Documents

GAW Report Number

209 (WMO, 2013)

192 (WMO, 2010)

in preparation

in preparation

NO/NO,/NO,

ozone sondes: 201 (WMO,
2011d); ozone (data) workshop:
199 (WMO, 2011c)

calibration scale: 2062 (WMO,
2014b); network, QA/QC:
1662 (WMO, 2006)

general recommendations:
1712 (WMO, 2007); sampling
SOP: 204 (WMO, 2012a)

general recommendations:

1952 (WMO, 2011a)

general recommendations: 143P

(WMO, 2001)

Strategic Plan 2008-2015: 172 (WMO, 2007); Addendum 2012-2015: 197 (WMO, 2011b)

NRT data delivery (MACC): 189 (WMO, 2010)




Observations in GAW < AW

GAW strives to implement “integrated” observing system
Including ground-based observations and satellite remote sensing
Integrated through models

Surface-based in situ and remote sensing observations are the
backbone of the GAW network.

There are Global and Regional GAW stations and stations working
within contributing networks.

Currently GAW coordinates activities and data from 29 Global
stations, about 400 Regional stations, and 100 Contributing
stations (http://gaw.empa.ch/gawsis/)



QMF principles <y GAW

v Full support of the GCOS Climate Monitoring Principles

v" Network-wide use of only one reference standard or scale (primary standard).
In consequence, there is only one institution that is responsible for this standard.
v Full traceability to the primary standard of all measurements made by Global,
Regional and Contributing GAW stations.

v' The definition of data quality objectives (DQOS).

v' Establishment of guidelines on how to meet these quality targets, i.e.,
harmonized measurement technigues based on Measurement Guidelines (MGSs)
and Standard Operating Procedures (SOPSs).

v’ Establishment of MGs or SOPs for these measurements.

v' Use of detailed log books for each parameter containing comprehensive meta
information related to the measurements, maintenance, and ‘internal
calibrations.

v' Regular independent assessments (system and performance audits).

v" Timely submission of data and associated metadata to the responsible World
Data Centre as a means of permitting independent review of data by a wider
community.



Network harmonization and Data ;‘@3 GAW
Quality Objectives

The primary objectives of the GAW Quality Management Framework (QMF) are to
ensure that the data in the World Data Centers, which are used in particular in support
of decision making, are consistent, of known and adequate quality, supported by
comprehensive metadata, and sufficiently complete to describe global atmospheric
states with respect to spatial and temporal distribution.

There is no central GAW database where requirements to the network
specification (x, y, z) are stored. The only source of spatial requirements is
IGACO strategy. These requirements are currently reflected in the OSCAR
database

* “Numeric” requirements to the quality of data (uncertainty/compatibility,
delivery time) are included in the measurement guidelines for individual
parameters in the form of Data Quality Objectives (relevant to each individual
station or network compatibility)

» The set of GAW observations application areas is to be clarified and approved
by CAS this year and requirements are to be reviewed by SAG in a view of those
applications.



Central Facilities <y CAW

Five types of central facilities:

Central Calibration Laboratories (CCLS)
Quality Assurance/Science Activity Centres
(QA/SACs)

World Calibration Centres (WCCs)
Regional Calibration Centres (RCCs)
World Data Centres (WDCs)
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