Task Force on Hemispheric
— =LA Transport of Air Pollution

Modelling of long-range transport of air pollution within
the frame of the Task Force Hemispheric Air Pollution

http://www.htap.org



Introto TF HTAP

Purpose of and Participation in TF HTAP

A

To improve the scientific understanding of intercontinental
transport and hemispheric air pollution in the Northern
Hemisphere.

Focus on the N7 sci eecep®r ques
relationships: hemispheric, countries, regions, changes in
emissions and climate

Coordinated model studies: provide harmonized information
to the HTAP interim and final reports

Participation is open to all interested experts.



2007 Interim Report

A http://www.htap.org/activities/2007 interim report/
A Focus on Ozone and Aerosols

A Informed revision of Gothenburg protocol

A Serves as Foundation for June 2010 Final Report

A Includes measurement-and model based analysis

A Pops/Hg in separate assessments=>results will be analysed in
coherent way in the final report


http://www.htap.org/activities/2007_interim_report/

Focused Workshops TF Meetings

Building Consensus Reviewing Results, Planning
2005 June Science Questions,
Brussels
2006 Jan New Research Modeling, Washington
June & Report Writing Hg/POPs, CH,, Moscow
Oct Emissions, Beijing
2007 Jan Integrated Observations,
Geneva
May- Interim Report to Protocol
June Review, Climate, Reading
Oct Modeling, Julich
2008 April Hg/POPs, Rome
June U.S. Washington (with NAS,AC&C)
Oct \/ [Vietham, Hanoi]
2009 May [w/ TF MM]

2010 June  Assessment Report



A push-back of final report from 2009 to 2010 bought us
time (but not a lot)

A Until ca. September 2009 to perform new
simulations; update and analyze old ones

A This meeting should decide on what is needed
additionally (prioritize)

AKeeping in mind 6éothero6 act
NAS, IPCC)

Likely themes: are integration with measurements;
and emission scenarios (perhaps climate change).



Exp Set 1: Source Receptor E»
Exp set 2: Tracer experiments that enhance understanding
of the uncertainties (NTP
Exp Set 3: Parallel detailed experiments for mercury/pops,
ozone, aerosols, campaigns
Exp Set 4: Further assessment of uncertainties,
and future scenarios.



Wide range in literature estimates of mean surface O; S-R
relationships at northern mid-latitudes
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Estimates are from studies cited in TF HTAP .
[2007] Ch5, plus new work [Holloway et al., 2008; ~t Adopt.amulti-model approach

Duncan et al., 2008: Lin et al., 2008] A Consistency across models
A Examine all seasons 7



Source Receptor B W m—gy -
Relationships o

Amportance and uncertainties of hemispheric transport processes fo
ozone and its precursors, particulate matter

AJsingbbest o emi ssion i nvent ofer200la n
ASimulations consist of a reference simulation (2001), and simulation:
with anthropogenic emissions decreased in each region by 20 %.
AThe four regions of interest for Source Receptor Relationships are
Europe (EU), North America (NA), East Asia (EA), South Asia (SA)
ANA, EA, and EU roughly same size (area, emissions), SA half the si:
Aca. 30modelsparticipated in Experiment 1



www.htap.org

2. SR2 = global methane reduction by 20408 ppb)

3. 4x SR3 = regionallO, anthropogenic emissions reduced by 20%
4. 4x SR4 = regiond@lIMVVOC anthropogenic emissions reduced by
5. 4x SR5 = regional O anthropogenic emissions reduced by 20%

6. 4x SR6 = regional reduction all anthropogenic emissiondy 20%
18 experiments in total (each at least 18 months simulation time)




Evaluation of base case: monthly mean surface O3: Large
Inter-model range; multi-model mean agrees well
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Month of 2001
A Many models biased low at altitude, high over EUS+Japan in summer

A Good springtime/late autumn simulation Fiore et al, in preparation, [2008]



Global and regional NOx and VOC en

Total NOx emissions
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Annual mean surface O;change
In EU from 20% reductions of domestic NO, emissions
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Intercontinental Ozone SR relationshi
Ozone Response [ppbv] in Receptor regiorZdveatathropogenic Emission reduc
]
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Intercontinental Ozone SR relationshi

Ozone Response [ppbv] in Receptor regiorZdveatathropogenic Emission reduc
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Intercontinental Ozone SR relationshi

Ozone Response [ppbv] in Receptor regiorZdveatathropogenic Emission reduc
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Fiore et al, in preparation, [2008]



Intercontinental Ozone SR relationshi

Ozone Response [ppbv] in Receptor regiorZdveatathropogenic Emission reduc
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Fiore et al, in preparation, [2008]



Annual mean surface O;change
In EU from 20% reductions of domestic NO, emissions
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NOy deposition: SotlRezeptor analys

Where do NO emissions from East Asia go to?

Impact of NO Emission perturbation in East Asia
on NOy deposition in Region
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New information on transport distance of NOy

M. Sanderson et al., 2008 submitted td&RL



Jointly with AEROCOM
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M. Schulz et al in preparation 2008



Transport to the Arctic: comparison with observations at
Barrow and Alert

co —— 1996-2005
S 2001

Ozone

Sulfate

A arge uncertainty of

BC transport to Arctic
MBetter for 03 and CO
than aerosol components

D. Shindell. submitted to ACP, 2008



