ABOUT US:

metcon inc. (USA) and meteorologieconsult gmbh are environmental con-
sulting companies specialized in:

Scientific studies of air chemistry and meteorology
Development and production of air chemistry research instruments

meteorologieconsult gmbh was founded in 1976 in Germany. A selection of sci-
entific papers published by Rainer Schmitt, founder and principal scientist, are pro-
vided below. We have been involved in a number of scientific activities over the
years, including studies at the GAW-station |zana, Tenerife, in the Canary Islands.

We develop and produce radiometer and spectrometer devices to measure actinic
fluxes and photolysis frequencies of NO, NOs. The devices are based on our unique
development of an optical inlet system with isotropic 2-pi-characteristics. We also
produce specia versions of the radiometers and optical inlet systems which are used
globally aboard scientific aircraft. We also produce spectral radiometers based on a
small high precision double monochromator as well as on a fast spectral radiometer
using a static, monolithic monochromator with a diode array detector and a very sen-
sitive and fast CCD-detector.

The other devices we produce are automatic gas chromatographs for the detection of
PAN and CH,4 and CO; in the remote clean troposphere. Our PAN device is equipped
with a unique and state-of-the-art gasphase calibration unit which does not require the
use of super cooled liquids to produce PAN.

DR. RAINER SCHMITT
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Compendium of Current and Previous Projects Carried out by
meteorologieconsult gmbh
Principal Investigator: Rainer Schmitt

Participation in the Houston TexAQS-11

Participation in aair chemistry — research activity in Lanzhou, China

Feasihility study related to the use of optical fibersin a moving direct sun tracker.

Development of ultra-fast CCD-spectrographs for irradiance-, direct sun- and actinic- measurements.
Participation as P.I. in the EU R+D-project INSPECTRO: UV-radiation and clouds

Comparison of measurements and results of a global climate model (MOZART): Funded by the German
Minster of Science and Technology (sub-contractor of MPI, Hamburg).

Participation as P.I. in the EUR+D project ADMIRA: Relation of irradiance and actinic flux data under dif-
ferent meteorological conditions.

Ozonein Hessen, aregiona Ozone-study. In co-operation with the University of Frankfurt, funded by the
regional government.

Instrument development (Peroxyacetylnitrate, PAN, PPN, MPAN) co-funded by the DBU

Participation in an EU R+D project PAUR 11

Participation in the international J-intercomparison project (IPMMI), Boulder, USA.

Coordination of an EU R+D project studying the ozone budget over the Atlantic (BOA).

Assessment of the suitability of a mountain station (Zugspitze) as the German high altitude observatory, in
cooperation with Prof. H.-W. Georgii, Frankfurt.

Development of a statistical-synoptical model for the prediction of summer smog (0zone) use by the German
EPA, (R+D-project funded by UBA)

Establishment and supervision of atraining program for setting up a BAPMoN/EMEP station.

Participation in an European inter-calibration project for PAN, (EU R+D-project STEP)

Participation in EU R+D-project PAUR 1.

Development and production of spectrometers: Fast diode array spectrographs and double mono spectrome-
ters as well as receptor optics: irradiance (cosine response), actinic (2-pi-resposne) and direct sun. Wave-
length range from UV to NIR.

Development and production of photoelectric instruments for the determination the photolysis rates of NO,
and Ozone. Responsibility for QA/QC of all devices internationally operated.

Participation the EU-R+D project SUSPEN: Inter-comparison of irradiance measurement instrumentation
using spectrometers.

Development of an automatic NMHC-GC for GAW applications, now operated at the GAW-station Zug-
spitze, Germany. Funded by DBU.

R+D project assessing the loading of Europe with nitrogen oxides and their oxidation products. Included
was the establishment of an emission inventory of NOx and VOC in Europe. Development of a source-
receptor relation of NOx in selected regionsin Germany.

TOR (Tropospheric Ozone Research) sub-project of EUROTRAC: Installation and operation of aclean air
tropospheric measurement station, and the scientific interpretation of trace gas measurements (NO, NO,,
NOy, PAN, NMHC, CFCs, O;, CO, CO,, CH, JNO,, JO'D).

Development of an automatic PAN-GC. Contract with the German EPA (UBA, Berlin)

R+D project investigating concentrations of selected air pollutants in the free troposphere. Contribution of
long range transport from the American and the European continents to the budget of the troposphere over
the North Atlantic.

Investigation of atmospheric chemical effects resulting from an airport, including the regional effects of the
associated air traffic (Airport in Switzerland) .

Establishment of ainvestigation program for the determination of trans-boundary and long-range transport
of air pollutants (Funded by the UBA, Germany).

Development of an automatic CO,/CH,-Gaschromatograph

Installation and operation of a WM O-baseline (GAW-station) station at Tenerife, Canary Islands, through
multi-year R+D-projects.

Study of the air quality in Santiago de Chile
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Meteorological and air quality investigations in developing countries, including an experimental investiga-
tion of rain out/ wash out of trace elements from the stack plume of a power plant, and determination of wet
deposition below the plume.

Model calculations of the effects of humidity on plume rise from stacks, using a cooling tower plume model.
Formulation and application of a dispersion model for aircraft emissions: mobile point sources, puff disper-
sion, line sources and area sources. In cooperation with Prof. H. Fortak, Berlin.The model was used to as-
sess the impact of alarge airport on regional emission levelsrelative to emission levels from vehicles, home
heating and industry.

Numerous studies in accordance with the German Clean Air Act (BImSchGe) in part using modified Gaus-
sian plume models.

Studies on the impact of industrial plants, urban devel opment and power stations on climate and air quality
based on TA-Luft.

Investigation of the meso-climate in the region of Basel (Switzerland) region in the upper Rhine Valley.
(Hochrheingraben, Switzerland and southern Oberrheingraben, Germany).

Recent publications: Dr. Rainer Schmitt

Jaekd, E., Wendisch, M., Blumthaler, M., Schmitt, R., and Webb, A.R. A CCD spectroradiometer for ultraviolet actinic
radiation measurements. J. Atmospheric and Oceanic Technology, 2006.

Hofzumahaus, A., B.L. Lefer, P.S. Monks, S.R. Hall, A. Kylling, B. Mayer, R.E. Shetter, W. Junkermann, A. Bais, J.G.
Calvert, C.A. Cantrell, S. Madronich, G.D. Edwards, A. Kraus, M. Mller, B. Bohn, R. Schmitt, P. Johnston, R.
McKenzie, G.J. Frogt, E. Griffioen, M. Krol, T. Martin, G. Pfister, E.P. R6th, A. Ruggaber, W.H. Swartz, SA. Lloyd, and
M. VanWedle. Photolysis frequency of O3 to O(1D): Measurements and Modeling during the International Photolysis Frequency
Measurement and Model Intercomparison (IPMMI).

Journal of Geophysical Research, 109(D8), doi:10.1029/2003JD004333, 2004

Kylling, A., A.R. Webb, R. Kift, G.P. Gobbi, L. Ammannato, F. Barnaba, A. Bais, S. Kazadzis, M. Wendisch, E. Jakdl, S.
Schmidt, A. Kniffka, S. Thiel, W. Junkermann, M. Blumthaler, R. Silbernagl, B. Schallhart, R. Schmitt, B. Kjeldstad,
T.M. Thorseth, R. Scheirer, and B. Mayer.

Spectral actinic flux in the lower troposphere: measurement and 1-D simulations for cloudless, broken cloud and overcast situa-

tions Atmos. Chem. Phys. Discuss., 5: 1421-1467, 2005.

Flocke, Frank; Weinheimer, Andrew; Swanson, Aaron; Roberts, James; Schmitt, Rainer; Shertz, Step hen. On the Meas-
urement of PANs by Gas Chromatography and Electron Capture Detection Journal of Atmospheric Chemistry, Volume
52, Number 1, September 2005, pp. 19-43(25)

R. E. Shetter, W. Junkermann, W. H. Swartz, G. J. Frost, J. H. Crawford, B. L. Lefer, J. D. Barrick, S. R. Hall, A. Hofzu-
mahaus, A. Bais, J. G. Calvert, C. A. Cantrell, S. Madronich, M. Miiller, A. Kraus, P. S. Monks, G. D. Edwards, R.
McKenzie, P. Johnston, R. Schmitt, E. Griffioen, M. Krol, A. Kylling, R. R. Dickerson, S. A. Lloyd, T. Martin, B. Gar-
diner, B. Mayer, G. Pfister, E.-P. Réth, P. Képke, A. Ruggaber, H. Schwander, and M. van Weele:

"Photolysis frequency of NO,: Measurement and modeling during the International Photolysis Frequency Measurement and
Modeling Intercomparison (IPMMI)" J. Geophys. Res. 108 (D16), 8544, doi:10.1029/2002JD002932 (2003).

F. Bais, S. Madronich, J. Crawford, S. R. Hall, B. Mayer, M. VanWeele, J. Lenoble, J. G. Calvert, C. A. Cantrell, R. E.
Shetter, A. Hofzumahaus, P. Képke, P. S. Monks, G. Frost, R. McKenzie, N. Krotkov, A. Kylling, W. H. Swartz, S. Lloyd,
G. Pfister, T. J. Martin, E.-P. Réth, E. Griffioen, A. Ruggaber, M. Krol, A. Kraus, G. D. Edwards, M. Miiller, B. L. Lefer,
P. Johnston, H. Schwander, D. Flittner, B. G. Gardiner, J. Barrick, and R. Schmitt:

"International photolysis frequency measurement and model intercomparison (IPMMI): Spectral actinic solar flux measurements
and modeling” J. Geophys. Res. 108 (D16), 8543, doi:10.1029/2002JD002891 (2003)

S. Balis, C. S. Zerefos, K. Kourtidis, A. F. Bais, A. Hofzumahaus, A. Kraus, R. Schmitt, M. Blumthaler, and G. P. Gobbi:
"Measurements and modeling of photolysis rates during the (PAUR) Il campaign” J. Geophys. Res. 107 (D18), 8138,
doi:10.1029/2000JD000136 (2002).
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Hofzumahaus, B. L. Lefer, P. S. Monks, S. R. Hall, A. Kylling, B. Mayer, R. E. Shetter, W. Junkermann, A. Bais, J. G.
Calvert, C. A. Cantréell, S. Madronich, G. D. Edwards, A. Kraus, M. Miller, B. Bohn, R. Schmitt, P. Johnston, R.
McKenzie, G. J. Frogt, E. Griffioen, M. Krol, T. Martin, G. Pfister, E. P. Réth, A. Ruggaber, W. H. Swartz, S. A. Lloyd,
and M. van Wedle:

"Photolysis frequency of O to O(*D): Measurements and modeling during the International Photolysis Frequency Measurement
and Modeling Intercomparison (IPMMI)" J. Geophys. Res., 109, D08S90, doi:10.1029/2003JD004333 (2004).

Volz-ThomasA., Xueref |., Schmitt R.:

An automatic gas chromatograph and calibration system for ambient measurements of PAN and PPN, 'Environmental Science and
Pollution Research 9 (2002), Special 4, 72— 76

KOURTIDIS, K.; ZEREFOS, C.; TSIOURI, I.; SCHMITT, R.; RAPPENGLUECK, B.; SUPPAN, P.; FABIAN, P.:
Production and destruction rate of OH at an island and a suburban site in Greece during the 1996 PAUR campaign

Kylling A., A.R. Webb, A.F. Bais, M. Blumthaler, R. Schmitt, S. Thiel, A. Kazantzidis, R. Kift, M. Misslbeck, B. Schall-
hart, J. Schreder, C. Topaloglou, S. Kazadzisand J. Rimmer (2003):
Actinic flux determination from measurements of irradiance;J Geophys Res, 108, D16, 4506.

BaisA.F., Blumthaler M., Gobbi G-P. Kylling A., Schmitt R., Thiel S,, Barnaba F., Danielsen T., Junkermann W., Ka-
zantzidisA., Kelly P., Kift R., Liberti G.L.Misdbeck M., Schallhart B., Schreder J., Topaloglou C. (2002):

Measuring Spectral Actinic Flux and Irradiance: Experimental Resultsfrom the ADMIRA (Actinic Flux Determination from
Measurements of Irradiance) Projekt. J. Atmospheric and Oceanic Technology 19, 1049-1062

BaisA.F., Blumthaler M., Webb A.R., Topaloglou C., Schallhart B., Schreder J., Kazantzidis A., Schmitt R., Thiel S.:
Actinic Flux Determination from Measurements of Irradiance (ADMIRA): Resultsfrom Experimental and Monitoring Cam-
paign. EUROTRAC-Symposium 11.-15.03.2002, Garmisch-Partenkirchen

Kylling A., Webb A.R., BaisA.F., Blumthaler M., Gobbi G-P., Schmitt R., Thid S, BarnabaF., Junkermann W., Ka-
zantzidisA., Kelly P,, Kift R., Lieberti G.L., Misdbeck M., Schallhart B., Schreder J., Topaloglou C.:

Estimation of the Actinic Flux from Measurements of the Irradiance. EUROTRAC-Symposium 11.-15.03.2002, Garmisch-
Partenkirchen

Webb A.R., Bais A.F., Blumthaler M., Gobbi G.P., Kyllling A., Schmitt R., Thiel S.:
Towards the derivation of spectral UV actinic fluxes from irradiance measurements: an experimental campaign. (Poster) 2nd
SPARC General Assembly, Mar del Plata, Argentina, 6.-10.11.2000

BaisA.F., Blumthaler M., Gobbi G-P. Kylling A., Schmitt R., Thid S,, Barnaba F., Danielsen T., Junkermann W., Ka-
zantzidisA., Kelly P., Kift R., Liberti G.L.Misdbeck M., Schallhart B., Schreder J., Topaloglou C. (2002):

Measuring Spectral Actinic Flux and Irradiance: Experimental Resultsfrom the ADMIRA (Actinic Flux Determination from
Measurements of Irradiance) Projekt. J. Atmospheric and Oceanic Technology 19, 1049-1062

BaisA.F., Blumthaler M., Webb A.R., Topaloglou C., Schallhart B., Schreder J., Kazantzidis A., Schmitt R., Thiel S.:
Actinic Flux Determination from Measurements of Irradiance (ADMIRA): Resultsfrom Experimental and Monitoring Cam-
paign. EUROTRAC-Symposium 11.-15.03.2002, Garmisch-Partenkirchen

Dimitris Balis!, Christos Zerefos!, K ostas K ourtidis!, Alkiviadis Bais', Prodromos Zanis', Andreas Hofzumahaus?, Alexan-
der Kraus*®, Reiner Schmitt®, Mario Blumthaler*, and Gian-Paolo Gobbi:
The variability of the photolysis rates of ozone and nitrogen dioxide during the PAUR Il campaign

Schultz, M., R. Schmitt, K. Thomas, and A. Volz-Thomas:
Photochemical box modeling of long-range transport from North Americato Tenerife during the North Atlantic Regional Ex-
periment (NARE) 1993 J. Geophys. Res., 103, 13477-13488, 1998.

Volz-Thomas, A., A. Lerner, H.W. Patz, M. Schultz, D.S. McKenna, R. Schmitt, S. Madronich, and E.P. Réth:
Airborne Measurements of the Photolysis Frequency of NO2 J. Geophys. Res, 101, 18613-18627, 1996.

A Hofzumahaus, B Bohn, G D Edwards, SR Hall, P Johnston, W Junkermann, B L Lefer, R McKenzie, P SMonks, R
Schmitt, R E Shetter: POSTER
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An overview of the results from the international photolysis frequency measurement and model intercomparison, poster presenta-
tion at International Radiation Symposium IRS 2000, St. Petersburg, Russia, 2000.

Kylling, A., A. R. Webb, A. F. Bais, M. Blumthaler, R. Schmitt, S. Thiel, A. Ka-zantzidis, R. Kift, M. Misslbeck, B. Schall-
hart, J. Schreder, C. Topaloglou, S. Ka-zadzisand J. Rimmer,
Actinic flux determination from measurements of irradiance, J. Geophys. Res. 108, (D16), 4506, doi:10.1029/2002JD003236

A.R. Webb, R. Kift, S. Thid, A. F. BaisM. Blumthaler); A. Kylling, R. M. Schmitt, G. Gobbi,
Empirical approach to converting spectral UV measurements to actinic flux data

Bais, A.F., B.G. Gardiner, H. Slaper, P.J. Kirsch, S. Kazaszis, M. Blumthaler, C. Brognier, P. Eriksen, D. Gillotay, W.
Josefsson, B. Kjeldstad, T. Koskela, F. Kuik, K. Leszczynski, R.L. Mckenzie, A. Redondas, H.A.J.M. Reinen, G. Seck-
meyer, T. Svenoe, D.I. Wardle, A.R. Weeb, P. Weihs, W. Allabar, G. Bernhard, M. Gay, J. Groebner, M. Huber, P.V.
Johnston, J.E. Karlsson, J.B. Keer, M. Kotkamp, J. Manzano, D. Masserot, C. Méleti, E. Pachart, T. Persen, G. Rengar a-
jan, E. Saarinen, R. Schmitt, J. Schreder, T.M. Thorseth, R. Visuri, B. Walravensand W. Wauben,

Results from comparisons of global solar UV spectra measured during the SUSPEN inter-comparison campaign. European Con-
ference on atmospheric UV radiation , Helzinki (Finland), June 29-July 2, 1998.

Schultz, M., R. Schmitt, K. Thomas, and A. Volz-Thomas
Photochemical box modeling of long-range transport from North Americato Tenerife during the North Atlantic Regional Ex-
periment (NARE) 1993 J. Geophys. Res., 103, 13477-13488, 1998.

Schmitt, R., and A. Volz-Thomas
Climatology of Ozone, PAN, CO, and NMHC in the Free Troposphere Over the Southern North Atlantic J. Atmos. Chem., 28,
245-262, 1997.

Volz-Thomas, A., A. Lerner, HW. Patz, M. Schultz, D.S. McKenna, R. Schmitt, S. Madronich, and E.P. Réth ,
Airborne Measurements of the Photolysis Frequency of NO2 J. Geophys. Res, 101, 18613-18627, 1996.

R. Schmitt and P. Carretero,
Ozone in the free Troposphere over the North Atlantic: Production and Long-range Transport , EUROTRAC

Scheel H.E.; Areskoug H.; GeissH.; Gomiscek B.; Granby K.; Haszpra L .; KlasincL.; Kley D.; LaurilaT.; Lindskog A.;
Roemer M.; Schmitt R.; Simmonds P.; Solberg S.; Toupance G

On the Spatial Distribution and Seasonal Variation of Lower-Troposphere Ozone over Europe, Journa of Atmospheric Chemis-
try, November 1997, vol. 28, iss. 1-3, pp. 11-28(18) Kluwer Academic Publishers

Volz-Thomas, Andreas; Xueref, Irene; Schmitt, Rainer,

An Automatic Gas Chromatograph and Calibration System for Ambient Measurements of PAN and PPN, Corresponding author:
Andreas Volz-Thomas, Institut fir Chemie und Dynamik der Geosphére I1: Troposphére, Forschungszentrum Jilich, Postfach
1913, D-52425 Jilich, Germany)

Prospero J.M., R. Schmitt, E. Cuevas, D.L. Savoie, W.C. Graustein, K.K. Turekian, A. Volz-Thomas, A. Diaz, S.J.
Oltmans, H.Levy 11,

Temporal variability of summer-time ozone and aerosols in the free troposphere over the eastern North Atlantic, Geophys. Res.
Lett., 22, 2925-2928, 1995

Schedl, H.E., H. Areskoug, H. Gei? B. Gomiscek, K. Granby, L. Haszpra, L. Klasinc, D. Kley, T. Laurila, A. Lindskog, M.
Roemer, R. Schmitt, P. SSimmonds, S. Solberg, G. Toupance (1997)

On the Spatial Distribution and Seasonal Variation of Lower-Troposphere Ozone over Europe. Accepted by Journal of Atmos-
pheric Chemistry.

Fischer, H., C. Nikitas, U. Parchatka, T. Zenker, G.W. Harris, P. Matusca, R. Schmitt, D. Mihelcic, P. Muesgen, H.-W.
Paetz, M. Schultz, and A. Volz-Thomas,
Trace gas measurements during the OCTA campaign 1993 at 1zana, J. Geophys. Res., 103(D11), 13,505-13,518, 1998.

Zenker, T., H. Fischer, C. Nikitas, U. Parchatka, G.W. Harris, D. Mihelcic, P. Muesgen, H.W. Paetz, M. Schultz, A. Volz-
Thomas, R. Schmitt, T. Behmann, M. Weissenmayer, J.P. Burrows,

Intercomparison of NO, NO2, NOy, O3, and ROx measurements during the Oxidizing Capacity of the Tropospheric Atmosphere
(OCTA) campaign 1993 at Izana, J. Geophys. Res., 103(D11), 13,615-13,634, 1998.
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Volz-Thomas, A., A. Lerner, H.-W. Patz, M. Schultz, D.S. McKenna, R. Schmitt, S. Madronich, and E.P. Réth,
Airborne measurements of the photolysis frequency of NO2, J. Geophys. Res., 101(D13), 18,613-18,626, 1996.

Lindskog, A., S. Solberg, M. M. Roemer, D. Klemp, R. Sladkovic, H. Boudries, A. Dutot, R. Burgess, H. Hakola, T.
Laurila, R. Schmitt, N. Areskoug, R. Romero, L. Haszpra, J. Mowrer, N. Schmidbauer, and P. Esser,

The Emission and Distribution of Ozone Precursors over Europe, in Tropospheric Ozone Research, pp. 65-93, Springer, Berlin,
1997.

Sched, H. E., G. Ancellet, H. Areskoug, J. Beck, J. Bésenberg, D. DeMuer, A. L. Dutot, A. H. Egelov, P. Esser, A. Etienne,
Z.Ferenczi, H. Geil3, G. Grabbe, K. Granby, B. Gomiscek, L. Haszpra, N. Kezele, L. Klasinc, T. Laurila, A. Lindskog, J.
Mowrer, T. Nielsen*, P. Perros, M. Roemer, R. Schmitt, P. SSimmonds, R. Sladkovic, H. Smit, S. Solberg, G. Toupance, C.
Varotsos, and L. de Waal, Spatial and Temporal Variability of Tropospheric Ozone over Europe, in Tropospheric Ozone Re-
search, pp. 35-64, Springer, Berlin, 1997

Volz-Thomas, A., D. Mihelcic, H. W. Pétz, M. Schultz, B. Gomiszec, A. Lindskog, J. Mowrer, P. Oyola, K. Hanson, R.
Schmitt, T. Nielson, A. A. Eggelov, F. Stordal, and M. Vosbeck,

Photochemical Ozone Production Rates at Different TOR Sites, in Tropospheric Ozone Research, edited by @. Hov, pp. 95-110,
Springer, Berlin, 1997.
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