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Introduction

Contributors The Waorld Data Centre for Aerosols is one of five recognised 'Warld Data Centres which are part of the
Global Atmosphere Watch (GAW) prograrm of the World Meteorological Organization (WhO). The WDCA
is operated by the Climate Change Unit of the Institute for Ervironrnent and Sustainability of the Joint

DATA Research Centre of the European Commission and is located in [spra Italy

Publications

The other data centres are:
; World Data Centre for Ozone and Ultravialet Radiation (WOUDC] Taranta, Canada.

Links World Data Centre for Greenhouse Gases MWDCGE) Tokyo, Japan
World Radiation Data Centre (WRDC) St. Petershury, Russia
World Data Centre for Precipitation Chermistr DCPC) Albany, LISA
In addition to the data centres an online catalogue of GAWY activities the
GAW Station Information Systern (GAWSIS) Dubendorf, Switzerland
has been set up by EMPA, the Swiss Federal Laboratories for Materials Testing and Research

GAWSIS

The purpose and long-term goal of GAYW is to provide data, scientific assessrments, and other information on the atmospheric
Home composition and related physical characteristics of the background atmosphere from all parts of the globe. These are required to

irmprove understanding of the behaviour of the atrmosphere and its interactions with the oceans and the biosphere and will enable

prediction of the future states of the earth-atrnosphere system
What's New

For more information: wdca-contact@ire.it
Contact WDCA
Created : 2003/10/27 Moddied : 2004/01/30 Url of this page : httpofiies jre. cec.en mtiwdeahome_box html
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Organisations that have
contributed data to WDCA

Physikalisch-Meteorologische Observatorium Davos /

Interagency Monitoring of Protected Visual

2 [msc

_|Psi

PMOD/WRC World Radiation Centre, Switzerland
ESRL NOAA Earth System Research Laboratory (ex CMDL)
Meterological Service of Canada
DWD HOP Deutscher _ Wetterdienst, Hohenpeissenberg
Meteorological Observatory
*[owo LN Deutscher Wetterdienst, Lindenberg Meteorological
) Observatory
] |IMA Japanese Meterological Agency
o |NILU Norwegian Institute for Air Research
Paul Scherrer Insititute, Switzerland

| INUILG

National University of Ireland, Galway

, |UM-RSMAS

University of Miami, Rosenstiel School of Marine and
Atmopheric Sciences

& IcHmi

Czech Hydrometeorological Institute

= =W

Finnish Meteorological Institute, Air Quality Research
MDE Ecole de Mines de Douai, France
UBA Umweltbundesamt, Langen, Germany
) |EPA Irish Environmental Protection Agency, Ireland
) [IRC Joint Research Centre, Ispra, Italy
IfT Institute for Tropospheric Research, Leipzig
BAM Australian Bureau of Meteorology

IMPROVE Environments, USA
UH-SOEST University of Hawaii, Department of Oceanography
NERI National Environmental Research Institute, Denmark
UJF University Joseph Fourier, France
FMI Finnish Meteorological Institute
Commonwealth Scientific and Industrial Research
CSIRO o .
Organisation, Australia
AWI Alfred Wegener Institute, Bremerhaven, Germany
Netherlands National Institute of Public Health and
RIVM . X
Environmental Protection,
IMGW Polish Institute of Meteorology and Water
Management
SHMI Slovak Hydrometeorological Institute
DGCEA Direccion General de Calidad y Evaluacion
Ambiental del Ministerio de Medio Ambiente, Spain
IVL Swedish Environmental Institute
Swiss Federal Laboratories for Materials Testing and
EMPA
Research
LHMA Latvian Hydrometeorological Agency
AEA Tech AEA Technology, National Environmental

Technology Centre, UK
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Why?
outcome of AEROCOM optical properties & forcing
evaluations: comparison with AOD permits model
tuning as it leaves a lot of degrees of freedom.

How?
In a comparison with in-situ chemical & optical
properties the only variables are aerosol mass &
extinction efficiencies for the component species.
Concurrent Scattering and Absorption observations
from c20 sites globally with consistent methods
(humidity control) => data set where the uncertainties
can be evaluated & at most of these AOD &or
chemical composition are available. .

Joint Research Centre
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Local closure check on
aerosol mass fields and
optical model will inform any
comparison with column AOD

satellite aot
AERONET aot
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Fig 2 from Kinne et al., 2006 - AEROCOM optical properties /.\/Q/S
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nAt 0.11 to 0.14, simulated aot
global averages suggested by remote sensing from ground
(AERONET ca. 0.135) and space (satellite composite ca.

0.15). More detailed comparisons, however, reveal that larger
differences in regional distribution and significant differences

In compositional mixture remain. Of particular concern are

large model diversities for contributions by dust and
carbonaceous aerosol, because they lead to significant
uncertainty I n aerosol absorptic

Table 4.

MAX/MIN DUST = 11 (1.4)

MAX/MIN BC = 6.6 (1.8)

MAX/MIN WATER = 7.1 (3.1) i 9 models
WATER 28§ 79% of total (AOT)

Joint Research Centre
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bextp = bscap T babsp

Where o and o are the specific scattering and absorption
efficiencies for aerosol species |.

. bscap
= b
";:' extp
g Avalm et al (1997) & others have shown that the differences in
- refractive index and scattering and absorption efficiencies from
X using external vs internal aerosol mixing models ¢ 10%.
FL—
“ .
g €. bextp - Zascai M; + Qg M,
a2
- -
—
=
(=
—

Water soluble aerosol species have varying patterns of
hygroscopic growth i changes both scattering (aerosol water is
a scatterer) and absorption( 6 magni fyingbé effect of

scattering material). /\/Q/S
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Dry avoids water vapour effects in the model, for in-situ
comparison & treatment of water in the models is very variable
& uncertain.

Dry reduces the scattering response in absorption
measurements (2% of scattering signal, Bond et al, 1999) i
reduces the uncertainties in the measurements.

Currently in calculating extinction, use BC models that are
Ovalidated/ constrainedod by compari s
data (specific absorption coeff.). In calculating the BC
contribution to specific extinction other optical properties likely
to be assumed 1 > systematic & variable bias effectively a
function of instrument calibration. If instead absorption
measurements are only compared to calculated absorption,
single use of specific absorption coeff. in the model calculation.

Joint Research Centre
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O, D-20 m?g-t

1
babs:bATNm .
Measured Mgc = Ga—m Measured
Light bs s Equivalent
OJ Absorption Black Carbon
S
i —
g fiValidation/constrainto
¢S lifetime/removal speed
i e babs = absBCnMBCm +
Modelled Light
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Modelled Dust

O.nseem 4-10 m?gt (aerocom)
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CMDL pack (TSI3563+PSAP@ controlled humidity) i in-situ 550nm extinction co-efficient @ STP E
3563/903 Neph + narrowband absorption i in-situ 550nm extinction co-efficient @STP feasible -
3563/903 Neph + broadband absorption i uncertainin-situe x t i ncteifdn chi emnt i
CIMEL Sunphotometer co-located ]
PFR Sunphotometer co-located ]
SPO01A Sunphotometer co-located |

Environment and
Sustainability
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Station Detalls

Region Station AOD Light Scattering (nm) Light Absorption (nm) RH
Arctic Alert 450, 550, 700 (3563) 550 (PSAP) <40%
Arctic Ny Alesund CIMEL, PFR, BSRN 450, 550, 700 (3563) 450, 550, 700 (CUSTOM) Ambient
Arctic Point Barrow CIMEL, SPO1A, BSRN | 450, 550, 700 (3563) 550 (PSAP) <40%
Europe Mace Head PFR 450, 550, 700 (3563) broadband (AE-9) <45%
Europe Hohenpeissenberg PFR 450, 550, 700 (3563) 532 (MAAP), & Broadband AE-10) <45%
Europe Finokalia CIMEL (Heraklion) 530 (903) 550 (PSAP) Unknown
Europe Ispra CIMEL 450, 550, 700 (3563) 370, 450, 571, 615, 660, 880, 950 (AE-31) Ambient
Americas Bondville BSRN 450, 550, 700 (3563) 550 (PSAP) <40%
Americas Lamont SGP CIMEL, BSRN 450, 550, 700 (3563) 550 (PSAP) <40%
Americas Sable Island (to 2000) 450, 550, 700 (3563) 550 (PSAP) <40%
Americas | Trinidad Head CIMEL, BSRN? 450, 550, 700 (3563) 550 (PSAP) <40%
Americas Cape San Juan CIMEL 450, 550, 700 (3563) 550 (PSAP) <40%
Asia Anmyeon-do CIMEL 450, 550, 700 (3563) broadband ? Unknown
Asia Kosan (2000-2001) CIMEL 450, 550, 700 (3563) 550 (PSAP) <40%
Africa Cape Point 450, 550, 700 (3563) 550 (PSAP) <40%
Antarctic | S. Pole SPO1A, BSRN 450, 550, 700 (3563) 550 (PSAP) <40%
Antarctic Neumayer BSRN 450, 550, 700 (3563) broadband Unknown
F. Trop Jungfraujoch PFR 450, 550, 700 (3563) 370, 450, 571, 615, 660, 880, 950 (AE-31) T=25C

F. Trop Mount Waliguan 450, 550, 700 (3563) 550 (PSAP) <40%

F. Trop Mauna Loa CIMEL 450, 550, 700 (3563) 550 (PSAP) <40%

PFR =368, 412, 500, 862 nm,

SPO1A = 412,500,675, 862 nm,

CIMEL = 1020, 870, 675, 440, 936, 500, 340, 380 nm
RED = data set collected & being processed, blue = negotiating
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Statlon Pmlo Gap (Mm-l) Pmlo Gsp (Mm-l) Pmlo Gextp (Mm-l) ®p
Point Barrow 0.39+0.41 9.76 +5.20 10.2+5.41 0.965 + 0.023
Bondville 4.66 +2.27 57.7+17.7 62.4+18.8 0.924 +0.028
Lamont SGP 2.46+1.09 46.9+16.9 49.4+17.4 0.947 + 0.025
—| Sable Island 1.88+0.73 309+7.2 41.8+7.56 0.956 +0.015
Hohenpeissenberg 4.82 23.02 28.47 0.765
€ )| Hohenpeissenberg
- AOD times only 4.91 23.56 28.47 0.800
== | [ Station Pm1 6, (MmM™) Pm1 osp (MM™) PM1 cexp (MM™) Op
Point Barrow 0.36+0.38 6.17+3.61 6.53+3.8 0.954 +0.023
Bondville 3.94+1.80 48.7 +14.7 52.6+15.6 0.924 +0.028
Lamont SGP 2.08 +0.98 37.5+12.7 39.6+13.2 0.944 + 0.025
Sable Island 1.51+0.66 13.6+7.2 15.1+7.53 0.897 +0.031

7 Monthly average dry optical properties at 4 CMDL sites for the period 1997-2000 (94-2000
Sable Island, 96-2000 Bondville).

Estimated calibration uncertainties for Scattering 7%, Absorption 20%.
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e Hohenpeissenberg AOD,
Nt hsam ey Chemical composition &

optical properties - 2000
100000 Lscat 550nm (Mm-1)
AOD 500nm
Inorganic PM10 Mass (ng.m-3)
Labs (Mm-1)
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Data from Kaminski, Fricke & Werhli
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o Hohenpeissenberg In -situ inorg.
SRS Chem mass, extinction, SSA and
column AOD

Joint Research Centre

Based on data from Kaminski, Fricke & Werhli /\/Q/S
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