Transport and build-up of tropospheric trace gases during MINOS campaign:

Comparison of GOME and insitu aircraft Falcon measurements
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The aim of the international MINOS (Mediterranean Intensive Oxidant Study) is to quantify the main processes
involved in the Mediterranean pollution build-up. Therefore the transport of polluted air masses e.g. from the
European continent, the export of pollutants to other regions, and the chemical mechanisms that contribute to
the built-up of oxidants have to be investigated.
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GOME was launched in April 1995 onboard ERS-2 into a near-sun-synchronous orbit at a mean altitude of 795 et Layie00¢
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performed with the DLR research aircraft Falcon. In addition airbased measurements like o0zone measured g SR
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corresponding scatter-plots.
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For the comparisons with airborne based Falcon measurements the data of GOME that means only cloud free I 26 106
pixels (less than 10% cloud cover, GOME pixels (4.5 s forward scan, 1.5 s back scan, the size of one GOME %
ground pixel is 40 x 320 km?) along the track of the Falcon (see fig. 1) were extracted and anlysed to minimise E 2 A40n

the uncertainties for the direct comparisons of the tropospheric columns of NO,and HCHO.

GOME |Iv1-spectra were analysed by using the IUP Bremen Differential Optical Absorption (DOAS) algorithm,
to derive first slant columns of the trace gases [Richter et al. 1998, 1999] and then to divide them by air mass
factors (AMF) with the radiative transfer model GOMETRAN [Rozanov et al. 1997] to get vertical colums. v T
Caused of the viewing mode of GOME the information based on the spectra is coming from the stratosphere OB (3 20' 22 24 26 28 30 32 34 36
and the troposphere therefore the Tropospheric Excess Method (TEM) is used for the retrieval of tropospheric R

NO,. HCHO is mainly in the troposphere so the vertical columns of this trace gas can be determined directly.

For getting the tropospheric NO, based on Falcon measurements the NO, photolysis frequency J(NO,), the
measured O, and NO were implemented in the photostationary steady state equation [e.g. Atkinson, 2000]

where the temperature-dependent rate constant was calculated from the data given in Sander et al. [2000].
The analysis of the HCHO data is based of profiles from a height of 600 m up to 13 km averaged in 2 km altitude

bins. The standard deviations are between 0.5 ppb at the lowest and 0.2 ppb at the highest level. Taking into A
account the ozone cross sensitivity the detection limit is calculated from the RMS (1 sigma) of the zero Res U Its and ConCI usion
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Figureb: Tropospheric amounts of HCHOfor the Meditteranean region during the time period of August 2001.

During the MINOS campaign GOME data were compared in view to tropospheric NO, and HCHO. These case studies showed

39
[molec cm?] a good agreement (with the exception in the heights of the tropopause) between both measuring systems. Considering the
1. standard deviation of tropospheric columns of NO, and HCHO all GOME data are in the range of the airborne measurements.
38 S (regarding in addition the scatter-plots for both trace gases). The globally tropospheric e.g. HCHO amounts of GOME reflect
2.910'6 the polluted situation over the Mediterranean region; values of ~1.9 ppb in maximum were reached in summer 2001 during the
b > MINOS campaign. Comparing these results with back trajectories information about the sources e.g. biomass burning can be
5 ; obtained.
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measuring systems considering the standard deviation. For the trace gas NO, the measured GOME data
are in this cases a factor of 1.4 higher than the Falcon results taking into acount each common data point
(coloured in blue) whereas a factor of 1.9 can be observed for the same comparison for HCHO. This factor
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Looking at the monthly mean value for August 2001 detected with GOME (see fig. 6) a maximum value of
2.4*10" can be observed over the Mediterranean region. That means concerning that most of the HCHO
molecules are in a atmospheric layer from 0-5 km a mixing ratio of ~ 1.9 ppb was detected.

S. P. Sander, R. R. Friedl, W. B. DeMore, D. M. Golden, C. E. Kolb, M. J. Kurylo, R. F. Hampson, R. E. Huie, M. J. Molina, G. K.
Moortgat, "Chemical Kinetics and Photochemical Data for Use in Stratospheric Modeling, Supplement to Evaluation 12: Update
of Key Reactions", JPL Publication 00-3, NASAPanel for Data Evaluation, Evaluation Number 13, March 8, 2000, Jet Propulsion
Laboratory, Pasadena, California, 2000

Ziereis, H, H. Schlager, P. Schulte, |. Kohler, R. Marquardt, and C. Feigl, In situ measurements of the NO, distribution and
variability over the eastern North Atlantic, J. Geophys. Res., 104, 16021-16032, 1999.

Looking at the monthly mean value for August 2001 detected with GOME (see fig. 6) a maximum value of
2.4*10"° can be observed over the Mediterranean region. That means concerning that most of the HCHO
molecules are in a atmospheric layer from 0-5 km a mixing ratio of ~ 1.9 ppb was detected |
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