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Aims & Objectives
Until recently, the main questions related to the emissions
of greenhouse gases were total amounts of CO2 or CO2
equivalents emitted, without any regard of spatial and
temporal patterns. However, with the issue of compliance
with emission targets emerging due to the Kyoto protocol
and at the same time intensive measurement campaigns
are conducted to quantify regional and global Carbon
budgets (e.g. in the CarboEurope project cluster), the
need for more detailed greenhouse gas (GHG) emission
inventories becomes evident. If, for instance, ground
based observations or satelite measurements are to be
compared to calcula ted emission rates, both the
anthropogenic and biogenic emissions need to be known
as to when and where exact ly they occur, else a
verification of calculated emissions by measurements, or
vice versa, is impossible.

A lot of work in the field of spatial and temporal emission
resolution has already been conducted for other trace
gases, e.g. in the EUROTRAC subproject GENEMIS
(http://genemis.ier.uni-stuttgart.de, see Fig. 1). The status
quo of GHG emission resolution corresponds to the
annual national communications of parties to the UNFCC
(typically nat ional & sectoral total emissions). For
modelling purposes however, any resolution better than
annual and national would improve the calculation of
dispersion and resulting concentrations of GHGs.
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Conclusions & Outlook
The work described here has lead to the development of methods for the temporal and spatial distribution of emissions of greenhouse gases,
improving input data for modelling significantly. Previously established approaches for air pollutants could be extended and enhanced to provide
distinct temporal and spatial patterns for GHG emissions (see Figs. 3 and 4). The next steps will be related to verification of these calculated
anthropogenic emissions against measurements within the CarboEurope IP regional experiment, while at the same time trying to quantify
uncertainty ranges for the calculated emission datasets and sensitivities of the main input factors.

Temporal  Resolution
There are a number of factors influencing the temporal
pattern of anthropogenic emissions, both of air
pollutants and of greenhouse gases. In most cases,
combustion of fossil fuels is the driving force for these
emissions, as the following overview table illustrates:
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Fig. 1: Example of the spatial and temporal distribution of NOx- Emissions in Europe on
Monday, July, 25th 1994 in 3-hourly resolution

Fig. 3: Example for the spatial distribution of road, rail and area
and large point sources in The Netherlands for test case
calculations in CarboEurope and the application of data
for emission inventory development (see Fig. 4)

Fig. 2b: Typical Weekly Time Curves - NMVOC emissions
from road transport for a typical week in July in
Germany
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The work described here aims at obtaining hourly
emission data on a 10 km * 10 km grid for CO2, CH4
and N2O.

In most cases, the disaggregat ion methodology
developed for 'classic' air pollutants (NOx, NMVOC,
SO2, CO etc.) can be applied for greenhouse gases as
well because they depend on the same activities of
emission sources. However, in some cases greenhouse
gas emissions follow distinct time curves. Concerning
agriculture, for example, studies about the temporal
distribution of NH3 emissions have been conducted, but
those time curves are not necessarily applicable for
emissions of CH4 or CO2. In order to account for
greenhouse gas budgets, the developed methodology
needs to be improved and adapted to be applicable to
GHG emissions. Adaptation is also necessary regarding
classificat ion of emission source groups. Within
GENEMIS, emission sources were grouped with
respect to CORINAIR "Selected Nomenclature for Air
Pol lu t ion".  Nat ional  greenhouse gas  emiss ion
in ven tor i es  are  i n  mo s t ca ses  ba sed  on t he
Intergovernmental Panel on Climate Change (IPCC)
guidelines and emission sources are thus categorised
pursuant to the IPCC Common Reporting Format (CRF)
since 2000. Correlation between SNAP and CRF was
established during the development of  the new
Nomenclature for Reporting to EMEP (NRF).
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Table 1: Socio-economic data describing temporal activity
variation of selected emission sources

By analysing these patterns along with statistical
information on production cycles, meteoro locial
information (temperature curves etc.) and other data,
distinct time curves can be derived for individual plants,
types of sources and whole source categories. The
following Fig. 2a displays exemplary time curves for
different types of public power plants, Fig. 2b illustrates
the temporal behaviour of road transport sources.

Fig. 4: Spatially resolved emissions of CO2 and CO for The Netherlands
for the year 2000 using the methodology described above and the
data on road and rail networks, large point sources and area sources
displayed in Fig. 3

 

Spatial Distribution

In order to distribute country or regional total emissions
spatially, information is needed by sector, what type of source
category emissions can be attributed to. Thus, by disting-
uishing methods for point, line and area sources (see below)
emission data can be distributed in resolutions that are only
limited by the availability and level  of  detail  of  proxy
information that is used for the distribution.

A variety of data sources is needed to conduct the spatial distribution
tasks which have been described in detail for each source type. The
following list gives an indication of what kind of dataset is needed and
currently applied at IER to achieve a high spatial resolution of emission
datasets. Currently, for instance land use data are updated, and the
Global Land Cover and the CORINE Landcover datasets for 2000 are
expected to improve the attribution to land use changes significantly.

Sources: CORINAIR/SANA/LOTOS

3 am 6 am 9 am 12 am

3 pm 9 pm 12 pm6 pm

Emissions in kg/km2 < 0,02 0,02-0,05 0,05-0,1 0,2-0,50,1-0,2 0,5-1 1-2 2-5 > 5

Based on the approaches developed in the context of GENEMIS, methods of spatial
and temporal disaggregation are proposed for emission source groups comprising
sources with similar temporal activity.

Fig. 2a: Typical Weekly Time Curves - Medium Load (left)
versus Peak Load (right) Power Plant

0

50

100

150

200

250

20.07 21.07 25.0724.0723.0722.07 26.07

Hotsoak
Diurnal Losses
Cold Start

Urban Driving
Rural Driving

Processes

Em
is

si
on

s 
in

 [t
/h

]

< 500

500-1000

1000-2000

2000-5000

5000-10000

10000-20000

20000-50000

50000-100000

> 10000



<<
  /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


