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During the first fortnight of August 2003 a heatwave occurred over Europe. The intense heatwave (T~40°) was directly 
responsible for a steep increase of mortality rates throughout Western Europe. In Portugal dozens of homes have been 
destroyed and 26,000 hectares of forest (of brush and trees) blackened in the wildfires (1,700 forest fires). During biomass 
burning events high amounts of the tropospheric trace gases formaldehyde (HCHO), carbon monoxide (CO), nitrogen 
dioxide (NO2) and ozone (O3) can be observed with SCIAMACHY (SCanning Imaging Absorption Spectrometer for 
Atmospheric ChartographY), [Burrows et al., 1995; Bovensmann et al., 1999] a spectrometer designed to measure sunlight, 
transmitted, reflected and scattered by the earth atmosphere. SCIAMACHY is operating in different viewing geometries (limb, 
nadir and occultation) and yields the amounts and distribustion of O3, NO2, BrO, OClO, SO2, HCHO, CO, CO2, CH4 and H2O. 

Fires over Portugal

During the intense fires in August 2003 compared to July 2003 an increase of both trace gases CO (Figs. 3a/b) and HCHO (Figs. 4a/b) can be observed over Portugal from 
SCIAMACHY. During these biomass burning events besides CO [Buchwitz et al., 2007] and HCHO [Wittrock et al., 2006] an increase of the tropospheric trace gas NO2 [Richter 
et al., 2002] as expected can be observed from SCIAMACHY. Figure 5 shows the tropospheric enhancement of NO2 for the regions over Spain and over Portugal normalised on 
the  tropospheric amounts under situations without fires e.g. in June and July 2003.
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Fig1a: Only some fires over 
Portugal in July 2003.

To qualitatively assess the transport of the emissions from the fires over Portugal, a forward trajectory analysis using Traj.x, 
the IUP Bremen trajectory model [Meyer-Arnek et al., 2005] has been carried out. ERA-40 data from the ECMWF 
(European Centre for Medium Range Weather Forecasts) are used as meteorological input. Clusters of forward-trajectories 
are released over Portugal at 0h, 6h, 12h and 18h each day of August 2003 at altitudes between 850 and 277hPa and are 
followed forwards in time for 5 days Figs. 2a-d). 
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Fires over Portugal in August 2003 lead to an increase of the amounts of the troposheric trace gases CO, 
HCHO and NO2 compared to July 2003 where almost no fires were observed. That means an increase for 
CO, HCHO and NO2 of factors of 1.5, 2.6 and 1.9 respectively were observed by SCIAMACHY (Tab. 1) 
for the monthly mean values.
Similar results can be seen from ground based measurements carried out in Sonega (Lat 37.5°N, Long 
08.4°W, www.qualar.org). From these measurements the calculated value of the ratio of O3/CO is around
0.26.  Based on this ratio 20.4 DU (Dobson Units) for the time period without and 30.1 DU with fires can 
be estimated for the tropospheric column of O3. These values will be re-calculated that means a 
quantitative view of the impact of the Portugal fires with respect to tropospheric O3 will be evaluated with 
the chemical boxmodel BRAPHO (BREmen’s Atmospheric PHOtochemical boxmodel) along the 
trajectories [Meyer-Arnek et al., 2005].

Conclusions and outlook

Fig. 5: Tropospheric NO2 enhancement as observed 
from SCIAMACHY during the biomass burning events 
in August and September over Spain and Portugal 
2003.

Figs.1b/c: Increase of fire counts in the months of August and 
September 2003.

The AATSR 
measurements show 
only some fires in e.g. 
July 2003 (Fig. 1a) and 
an increase of the fire 
counts in the months of 
August and September 
2003 (Figs. 1b/c).

Figs.3a/b: Increase of 
tropospheric CO amount 
during the intense fire 
period in August 2003.

Figs.4a/b: Increase of tropospheric HCHO 
amount during the intense fire period in August 
2003.

Figs.2a-d: Transport of air masses based on forward trajectory calculation in August 2003.

Trace 
Gas

July 
(molec/cm²)

August 
(molec/cm²)

∆August/July

CO 2.1x1018 3.1 x1018 1.5

HCHO 4.2 x1015 11 x1015 2.6

NO2 1.3 x1015 2.5 x1015 1.9

O3 cal. (DU) 20.4 30.1 1.5
Tab.1: Monthly mean values of the trace gases 
CO, HCHO, NO2 and O3 including the factor of 
their increase during the fire events in August 
2003.


	The use of SCIAMACHY data to study the impact of biomass burning pollution over Portugal in August 2003


<<
  /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


