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SR relationships depend on …

• Distance, wind speed/direction, and other meteorological conditions

• Emissions, and distribution of emissions within the sources/receptors

• Emissions from other sources

• Size of the receptor area

• … and a lot more.



SR - policy questions

• What are the causes of air pollution?

- which industrial sectors, which countries or areas, …

• Natural vs. antropogenic contributions

• Indigenous vs. long-range transported contributions

• What can we do about it?

- short-term measures, quick response

- long-term measures



EMEP SR products

• Country-to-country blame matrices (traditional)

- Every year: 250 annual model runs (5 species × 50 countries/regions)

- For EMEP status reports, OSPAR and HELCOM reports, input to GAINS 

model, Gothenburg protocol

• Sector-specific source attribution

- Every five to ten years or so: ~1000 annual model runs

• SR forecasts for selected cities (since ~2010)

- Daily pre-operational service: ~50 five-day model runs

- Copernicus Atmosphere Monitoring Service, website

• “Local fraction” per grid (since ~2017)

- Calculates fluxes across grid cell boundaries

- uEMEP / research



Source-receptor relationships

Calculation of the ‘blame matrix’ B

where

Bij is the transfer coefficient from source i to receptor j 

ΔEi = emission change in emissions from source i

ΔCj = change in concentration in receptor j

𝐵𝑖𝑗 =
∆𝐶𝑗
∆𝐸𝑖



EMEP MSC-W reports

 https://www.emep.int

 https://www.emep.int/mscw

 https://www.emep.int/mscw/mscw_publications.html

 https://emep.int/publ/reports/2018/EMEP_Status_Report_1_2018.pdf
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Inter-annual variability in B

... is mainly due to:

• changes in meteorology and emissions

• updates to the model code / emissions

 Calculation of ‘weather-normalized’ changes:

Δ𝐶𝑗(𝑦𝑚) = Δ𝐸𝑖 ∗ 𝐵𝑖𝑗 𝑦𝑚 + 𝐵𝐼𝐶 𝑦𝑚 𝑒. 𝑔. 𝑦𝑚= 1995…2014



Atmosphere
Monitoring

C o p e r n i c u s  A t m o s p h e r e  M o n i t o r i n g  S e r v i c e

• Copernicus is the European Union's Earth Observation Programme, 
divided into six thematic streams, including ‘Atmosphere’ (CAMS)

• CAMS products are available free of charge

• CAMS products cover the global and regional scales (not local)

https://atmosphere.copernicus.eu/



Atmosphere
Monitoring

C A M S  – D a i l y S o u r c e  a l l o c a t i o n

Tool developed
and maintained
by: https://policy.atmosphere.copernicus.eu/DailySourceAllocation.html
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A new feature of EMEP: uEMEP

uEMEP (urban EMEP) consists of two parts

• A method for calculating the local contribution of emission 

sources to the gridded concentrations, known as local 

fraction

• A method for downscaling the local fraction contribution 

from EMEP to high resolution sub-grids of ~50 m. 

Achieved by redistribution or replacement of emissions 

and Gaussian dispersion modelling

.. can be applied on both hourly and annual data and at all EMEP resolutions



Local fractions in EMEP (LF-EMEP)

• Built into the EMEP model, fluxes are followed through the 
model domain to the surrounding grids (i.e. not parameterized, 
but calculated at each timestep: emis., adv., diff., dep., chem.)

• With this we know the fractional contribution to each grid from 
all the neighbouring grids (‘local region’), e.g. 5 x 5 or 20 x 20 
surrounding grids

• Knowing this we can calculate source contributions to or from 
the ‘local region’, and/or use this information to downscale 
only this local source contribution within an EMEP grid



The local fractions visualization tool
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Conclusions

• Annual source-receptor calculations have for decades been

one of the main products from EMEP to the UN LRTAP 

Convention (in addition to status and trends)

• During the last 10 to 15 years more products have been

developed, both for research (HTAP) and for policy 

applications and public users (CAMS, uEMEP)

• The computational efficiency of the EMEP model is key to 

the success of these applications


