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●  Condensables =~ 
semivolatile VOC

● Condensables may be 
missing from both PM and 
VOC inventories!

● Europe: Denier van der 
Gon et al., ACP, 2015, 
Simpson and Denier van 
der Gon, EMEP 2015, Ots 
et al., ACP, 2016, Jiang et 
al, 2019

● Basically, countries report 
apples and oranges!

Primary organic aerosol emissions? Gas 
or particle?
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Emission factors – depends on where you 
measure them…. 

(Fig from: Simpson et al., EMEP Report 4/2020)



EMISSION PER UNIT OF WOOD

• Implied emission factors show range of 3-8 difference (“crude” analysis)
• Bottom-up (TNO_newRWC) more consistent (though less access to detailed national data)

Best to 
burn wood 
in SWE, 

NLD, 
DEU? 

Best to 
burn wood 
in SWE, 

NLD, 
DEU? 

(NB “old” slide; Swedish emissions now include condensables)
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NMR-SVOC Workshop, March 2020
The main questions:

● For which source categories are 
condensable organics important?

● How much condensables are produced 
from different:

○ combustion technologies?

○ measurement techniques?

● What is included in EMEP and other 
emission inventories?

● Can we specify the volatility 
distribution of condensables from 
major sources?

● Can we recommend a practical 
approach for inclusion (or exclusion) 
of condensables in (a) inventories, and 
(b) chemical transport models?

● Workshop to bring together 
experts in:

− emission measurements,

−  atmospheric chemistry,

−  inventory experts, and 

−  Modellers

● to systematically consider and 
recommend best approaches for 
dealing with semi-volatile emission 
with regard to PM2.5.

● => guidance for UN-ECE, EU 
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Report gives overview of 
field, with focus on RWC 
and road transport, and 
provides list of key 
messages and  
recommendations.

Available at: www.emep.int/
mscw



Conclusions - short term

● The TNO Ref2 emission inventory is a good first no-regret 
step for describing condensable emissions from residential 
wood combustion in emission dispersion modelling

● Ref2 needs to be further documented, and evaluated against 
national emission and IIASA estimates: focus on RWC in first 
steps.

● Identify needs for more detailed emission reporting, and 
communicate clearly to parties. This could for example entail 
requests for types of wood-stoves, or exhaust standards on 
road-transport

● Much data and experience is available from the US EPA, and 
work towards consideration of this can begin now.

Generally - prepare for more detailed emission reporting 
requirements - nationally and in Guidebook.
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NMR SVOC Workshop … activities 
continue

● The issues are COMPLEX!Work has continued offline, addressing 
specific issues and other sources - documenting both problems and 
solutions

● “Implied” emission factors (IEFs, emissions per unit of fuel burned) give 
clues as to which countries include condensables … 

● IEF system and reporting (IIR) will be used to  identify countries where 
condensables are not included, Emissions for some countries will be 
replaced by TNO estimates for 2021 EMEP model runs. 

–  

● Expert group to be set up to continue process within EMEP and Task 
Forces.
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Ongoing and future

(Fig from: Hugo 
Denier van der 
Gon, 2021)

Following workshop:
● IIASA transferred more activity data to TNO
● France & Finland contacted TNO, and provided more data
● Much activity between TNO, CIAM, CEIP to understand and improve

emission factors
● Revisions will be implemented in GP review process

● NMR 2021 – Revising historical PM2.5 emissions from RWC...









Acknowledgements
Main funding from:
- Nordic Council of Ministers - for meeting and 

follow-up work

And also:
- EMEP under UN-ECE - additional funding for 

Met Norway
- Participants - also for flexibility and helpful 

responses to corona-complications!
- Stefan Åström for organisation, teaching and 

running of zoom

Fig: CC BY-SA 4.0 
https://en.wikipedia.org/wiki/Gothenburg#/media/File:Gothenburg_new_montage_2015-2.png


	Slide 1
	Slide 3
	Slide 4
	Slide 15
	Slide 18
	Slide 20
	Conclusions - short term
	Slide 29
	Slide 30
	Slide 32
	Slide 33
	Slide 34
	Acknowledgements

