AirMonTech, London, 14/15 Dec, 2010

The German Ultrafine Aerosol
Network (GUAN) -

Experience with routine particle size
distribution measurement

Wolfram Birmili*, Kay Weinhold, Stephan Nordmann,
A. Wiedensohler, G. Spindler, K. Miller, H. Herrmann,
T. Gnauk, M. Pitz, J. Cyrys, H. Flentje, C. Nickel,

T. Kuhlbusch, G. Loschau, F. Meinhardt,

A. Schwerin, L. Ries, H. Gerwig, K. Wirtz

*Email: birmili@tropos.de

mutute for Tropospheric Research, Leipzig, Germany




The German Ultrafine Aerosol
Network (GUAN): Objectives & characteristics

" Collect new experimental data on ultrafine aerosols
that are relevant for both, climate and health issues

= Combine previous, scattered efforts into a network

= Use the same technical standards wherever possible
(e.g. EUSAAR specifications)

" High level of quality assurance
(SMPS round-robin tests)

" Central data processing and joint evaluation




Sites in the
German Ultrafine

Aerosol
Network (GUAN)
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Sites in the

—| German Ultrafine

Aerosol
Network (GUAN)
since 2008
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Germany:
population: 80 Mio.
pop. density: 230 km~2
FIN: 16 km2

USA: 32 km™
India: 349 km2




Continuous Measurements in GUAN
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= Particle number size distributions (SMPS; TDMPS)

(standard: 10-800 nm; extended: 3 nm — 10 um)

= Non-volatile number size distributions
(thermodenuder 300°C)

= Soot mass concentrations (MAAP)
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" Sjze-fractionated chemical composition
Berner impactors; 7/ sites
ca. 40 samples in 2009-2010




Mobility spectrometers in GUAN
S:-USAAR

SMPS TDMPS Commercial SMPS
10 - 900 nm 3<Dp <900 nm (modified)




EUSAAR technical standard for
mobility spectrometers
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Quality assurance for mobility spectrometers

Number Particle sizing
concentration standard

standard: Latex particles

CPC 3010/CPC 3772 (100/200 nm)

Central laboratory Mobile TDMPS/SMPS field
intercomparisons Reference intercomparisons
(1 / 4 years) SMPS (1 / year / site)

CPC 3010/CPC 3772
(some background sites)




Verification of particle sizing
using Latex particles (laboratory)
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Reference SMPS-s vs. CPC number
concentration standard (laboratory)
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Comparability of identical SMPS instruments
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Estimated uncertainty in

field number size distributions

= Particle sizing (20-800 nm):
" +/-3%
= Particle number concentration (20-800 nm)

- Reference instruments: +/- 5 %
- Field instruments: +/- 10 %

= Particle number concentration (10-20 nm):
= +/-30 %

= Particle volume concentration:

= +/-30%
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Exemplary field measurements




Particle number size distributions 2009-2010
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Calculated PM,; mass concentration

(1-week floating average)
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Total particle number (10-800 nm)

(1-week floating average)
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Black carbon (MAAP) 2009-2010
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Non-volatile size distributions (at 300°C)

Correlation with BC
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Data Applications




In-situ aerosol observation systems

Global Atmosphere
Watch (GAW)
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NILU

EUropean Supersites for Atmosphenc Aerosol Research
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“ Data policy and restrictions

Additional Resources

© Air mass trajectories

@ Measurement network (EMEP)

@ Measurement network (GAW)

2 Site descriptions

% Data submission

@ EMEP/CCC reports

< Presentations

@ Quality assurance

% EMEP manual

@ EMEP laboratory intercomparisons
o TRMM

 HTAP

@ Measurement programme/strategy (pdf)
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Applications for the data:
Global aerosol validation (EUCAARI examples)
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Conclusions

= German Ultrafine Aerosol Network (GUAN) is
operational with 12 research/monitoring sites

" High efforts for quality assurance
= Particle mass ~ regional / synoptic-scale effects
= Particle number ~ local / regional effects

= Differentiation rural/urban/traffic
= Regional differentiation
= Representativity of single sites can be assessed




Future plans

" Limited expansion of GUAN
= Stabilisation of quality assurance

= Analysis of source regions / source intensities
= Analysis of regional aerosol transport /processing
= Validation of aerosol transport models

" Characterisation of particle exposure
= Use in epidemiological studies
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