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Objective (of this part of the PAREST project)

a high resolution (~ 7 x 7 km) European emission database for

ÅNOx, SO2, NMVOC, CH4, NH3, CO and primary PM10 and PM2.5

Åthe base year 2005 and the projection years 2010, 2015 and 2020. 

to be used as European background data to facilitate the modelling of 

air quality over Germany.
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Approach to base year inventory (2005)

ÅThe TNO 2005 emission inventory is set up using official reported 

emissions at the source sector level ïas much as possible ï

ÅAdvantage: use national expertise & links better to policy makers

ÅEmissions are downloaded from the European Environment Agency 

EEA (2008) http://www.eea.europa.eu/

ÅHowever, the reported emissions by individual countries may contain 

gaps and errors ïvarious consistency checks need to be made.

ÅAlternative emissions : IIASA  GAINS and /or TNO default.

http://www.eea.europa.eu/
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Study area: well beyond EU boundaries
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Spatial allocation

ÅEmissions are split in ~ 200 different source categories 

ÅEach source category is linked to a distribution pattern

ÅNew distribution patterns are compiled

ÅPoint source data (power plants, Industries, Refineries)

ÅAnimal density

ÅTransport routes

ÅEtc.

ÅThe 2005 gridded emission at 1/8 x 1/16 long lat are the base set 

of e.g. the UBA PAREST project, various EU FP6 and FP7 

projects (EUCAARI, MEGAPOLI, MACC)
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EPER reported power plants and the TNO PS data base 

- sector energy transformation (SNAP 1) ïNOx emission in 2005
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All sources, note that point sources dominate and can be seen
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Non-urban road transport emissions are distributed using a 

European road map based on EU Transtools project

Completed East-ward with simple road network
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Intensity of NOx emission Europe 2005
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Example of year 2005 emission map
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Nesting the German high resolution data in 

European emission maps
ÅSimple but complication is in the 

numbersé 

ÅThe TNO_DEU 1/8 x 1/16 cells are 

removed from the data base

ÅThe 1 x 1 minute German emissions 

are aggregated to 1/8 x 1/16 parent 

cells using GIS and added.

ÅChecks: number of cells & 

emissions input=output
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ÅExample NH3:

ÅPatterns nicely ñcrossò 

borders

ÅEspecially the high 

intensity emission regions  

(yellow / red) should 

connect

Results: Germany from IER ñnestedò in Europe
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Conclusions European emissions 2005

ÅBase year maps have been delivered for all substances

ÅNesting of German (IER) emission grids works well

ÅThe distribution and allocation is greatly improved!

Compared to EMEP 50 x 50 km maps or previous TNO

databases for UBA and EU IP GEMS
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Resuspension by traffic (a first order estimate)

ÅBased on observational data resuspension emissions should 

roughly equal primary road traffic emissions. 

ÅWe derived emission estimates using situation-specific emission 

factors (see Table). 

ÅRoad maps, population density maps and vehicle kilometres 

driven are combined with the emission factors to derive the 

emission strength over Europe

ÅIn the AQ model assuming no emission in case of precipitation 

Vehicle type Highway Rural road Urban driving 

 mg/vkm 

HDV 140 220 320 

LDV 16 22 32 

 Denier van der Gon et al., 2007, Landbauforschung Völkenrode: Sonderheft, Band 308, 



17/06/2010Hugo Denier van der Gon                      European Emission Grids15

PM10 emission estimate  due to resuspension

highways

urban

Major roads visible

Major urban centres visible
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European Emissions for 2010, 2015, 2020

Å To calculate the impact of German measures on air quality in future 

years also projected European emissions are needed. 

Å No consistent projected emissions were available.

Å In 2008 a note was prepared by TNO listing the different scenarios 

available to make emission projections for years 2010, 2015 and 

2020 based on Latest NEC report By IIASA (2008). 



17/06/2010Hugo Denier van der Gon                      European Emission Grids17

European Emissions for 2010, 2015, 2020
The following scenarios were selected from IIASA (2008) by / in 

consultation with  UBA

1. C(limate)& E(nergy) package, current policy  (2010,-15,-20)

2. C&E package, OPTV5 (2020)

3. C&E package, MRRV5 (2020)

4. ñNEC_NAT_EUVI_HDV_V4ò (2010,-15,-20)

Å Difference between the last scenario and others is that this is based 

on national (energy) projections, while the C&E scenarios employ the 

PRIMES baseline projection of November 2007

OPTV5 = optimized emission scenario 

MRRV5 = (Maximum emissions Reductions in the RAINS model) scenario estimates the 

potential for further emission reductions that are achievable through a full application of the 

most advanced technical (add-on) emission control measures that are on the market today.

Source: Amann et al.,  NEC Scenario Analysis Report Nr. 6, National Emission Ceilings for 

2020 based on the2008 Climate & Energy Package, IIASA, Final version July 2008.
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Change in emission for the EU
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Distribution maps and visualization of differences 

between scenarios

ÅIn the next slides emission maps for PM10 will be shown

ÅIn general:

ÅCompared to CP, the OPTV5 is lower, MRVV5 is another step lower

ÅThe comparison with NEC4 national projections gives mixed 

impressions as sometimes the national projection is lower than 

GAINS but for non-EU often higher.

Note thatthe distribution is ñPARESTò but the projected country 

totals are from IIASA GAINS NEC reports ïwe do not discuss 

these totals but refer to the respective NEC reports

Note that Germany will be replaced, data are not relevant
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PM10 emission in 2020 according to NEC6_CP 

ÅCell values from 0 ï50.000 tonnes / yr

ÅAverage ranges from 5-20 tonnes/cell/yr ïas indication for 

relevance of values in next slides
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Difference in PM10 emission in 2020 between CP and 

OPTV5 scenarios ïblue indicates OPTV5 is lower

ÅOPTV5 reduction average ranges from 1 ï10 tonnes/cell/yr with 

some extremes for point sources and major cities 
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Difference in PM10 emission in 2020 between CP and 

MRRV5 scenarios ïblue indicates MRRV5 is lower

ÅMRRV5 reduction average ranges from 2 ï20 tonnes/cell/yr with 

some extremes for point sources and major cities and urban areas



17/06/2010Hugo Denier van der Gon                      European Emission Grids26

Difference in PM10 emission in 2010 between CP and 

NEC4_national projection scenarios ïblue indicates 

national projection is lower

ÅMixed results because national and IIASA GAINS projection differ by 

country. Difference ranges from -5 ï10 tonnes/cell/yr


