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IntroductionIntroduction
Nowadays the distribution of trace gases (such as O3, NO2, etc) in the troposphere can be determined from measurements performed by various instruments 
flying on satellites: GOME, GOME-2, SCIAMACHY and OMI. The retrieval of tropospheric columns of NO2 from satellite measurements is based on several 
assumptions that in one way or another contribute to the uncertainty in the final retrieval. The improvement of the a priori assumptions used for the 
computation of the airmass factor (AMF) is a main concern to obtain the correct values of NO2 present in the troposphere.
A sensitivity study is shown in this poster as an example for the impact of a different aerosol optical thickness (AOT) and albedo values on the computation of 
the AMF with the radiative transfer model (RTM) Sciatran (Rozanov et al., 2005).
From data of MERIS instrument it is possible to obtain AOT and spectral surface reflectance values, and also cloud cover information. This can later be used 
in the calculations of the AMF for SCIAMACHY retrievals. However, in this poster, only an example of AOT data calculated with the BAER 
algorithm is presented. 

It is known that the presence of aerosols has an impact on the measurements of 
tropospheric NO2. Depending on the retrieval method used, this effect is currently 
accounted for in different ways:
• included in the cloud treatment used (e.g. FRESCO used by KNMI)
• corrected based on model results (case of Harvard and Dalhousie groups) 
• with data taken from climatological assumptions (IUP, Bremen) (Richter et al., 2005)
In the IUP the surface albedo data used is currently taken from a database derived by R. 
Koelemeijer (2003) based on GOME climatologies.
Obviously, the current approach used in the IUP does not account for the spatial and time 
variability of both aerosols and albedo. Therefore, we attempt to include in the retrieval 
method data that can be continuously updated, i.e. using real measurements when 
available and dynamical “climatology” when it is necessary to fill gaps.

Conclusions & Future workConclusions & Future work……
• From the sensitivity study it is clear that aerosol and albedo can have a 
large influence on the NO2 AMF and such influence cannot always be 
predicted.

• The profile and type of aerosol considered influences greatly the AMF 
calculations and therefore it needs to be selected carefully – data from 
ECMWF may be used to select and define the profiles.

• Improvements in BAER are necessary to better identify clouds and 
eliminate artefacts that interfere with the calculation of accurate AOT 
values (e.g., effect of sunglint).

• The novel dataset of aerosol and albedo values (taken from MERIS) will 
be later incorporated in the retrieval method of tropospheric NO2.

• This new method (with the latest a priori assumptions) can then be 
applied to a larger data set.
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Figure 4: Schematic representation of the BAER 
retrieval procedure for the aerosol optical thickness. 

Sensitivity StudySensitivity Study

The AOT values are calculated with the 
algorithm BAER (Bremen AErosol
Retrieval) (von Hoyningen-Huene et al., 
2003 and 2006). 
In short this method comprises:
• Aerosol reflectance calculation by 
eliminating the surface reflectance and 
Rayleigh path radiance from the top of 
atmosphere (TOA) reflectance. 
• Land, ocean, desert and cloudy 
pixels sorting through TOA reflectance 
levels in channel 8 (0.870 µm). 
• Land surface reflectance estimation 
with a linear mixing model of vegetation 
and non-vegetation spectra, tuned by the 
normalized differential vegetation index 
(NDVI). 
• AOT determination by look-up-tables 
(LUT) that represent a relationship 
between aerosol reflectance and AOT 
(LUT generated using RTM).

Settings:
• RTM: Sciatran 2.0 
• Type of aerosol: “continental 
average”
• Wavelength: 437.50 nm 

Figure 1: Profiles of NO2 (red and blue) 
and aerosol used for this study.

Figure 2: NO2 AMF for profile 1 (left) and profile 2 (right) for SZA of 
20° (top) and 75° (bottom) for different albedo values:

Figure 5: Global AOT values for the period of 18 to 20 of April of 2007 as retrieved using the BAER 
algorithm on MERIS data (left) and values when masked with available SCIA measurements (right).

AMF of NO2 in lower layers 
(profile 1) tends to decrease with 
increasing AOT, especially for 
larger solar zenith angles (SZA). 

Signal of NO2 can be amplified 
when it is homogeneously mixed in 
an aerosol layer, however this 
influence is not systematic.

For all cases an increase of 
albedo values will lead to an 
increase of the NO2 AMF. This 
effect becomes weaker with 
increasing aerosol load. 

NO2 AMF - SZA75 - profile2

0

0.5

1

1.5

2

0.01 0.02 0.03 0.05 0.1

albedo

AM
F

NO2 AMF - SZA75 - profile1

0

0.5

1

1.5

2

0.01 0.02 0.03 0.05 0.1

albedo

A
M

F

Figure 3: NO2 AMF for profile 1 (top) and profile 2 
(bottom) for SZA of 75° for different AOT values:

NO2 AMF - SZA75 - profile1

0

0.5

1

1.5

2

0.1 0.2 0.3 0.5 0.7 1
AOT

AM
F

NO2 AMF - SZA20 - profile2

0

0.5

1

1.5

2

0.1 0.2 0.3 0.5 0.7 1AOT

AM
F

NO2 AMF - SZA20 - profile1

0

0.5

1

1.5

2

0.1 0.2 0.3 0.5 0.7 1AOT

A
M

F

NO2 AMF - SZA75 - profile2

0

0.5

1

1.5

2

0.1 0.2 0.3 0.5 0.7 1AOT

AM
F



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.000 842.000]
>> setpagedevice


