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Assessing maximum impact of 
regional and long-range transport 
of biomass burning aerosol

No biomass burning emissions in 4 sectors

Assessing impact of regional dust 
on air quality & ecosystemsNo dust emissions in 3 dust source regions

Investigate total effect versus 20%No anthropogenic emissions in 4 HTAP regions

Source – receptor relationshipsReducing anthropogenic aerosol emissions by 20% in 
EA, EU, NA, and SA

Reference/verificationBase case simulation for year 2001 with “best estimated”
anthropogenic and natural emissions.

PurposeDescription

HTAP-AeroCom experiment
5 base runs: 4 anthropogenic, 3 dust, and 4 biomass burning

“zero experiments” to assess the maximum impact of long-range transport
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Aerosol simulations from 17 models, 8-11 included in analysis 
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Much higher influence on column load 
than on surface conc. and deposition

Response import fractions 
of the four HTAP regions

annual means for 2001 

Column load of sulfate

Deposition of sulfate

NA EU
SA EA

mean:31-59%

mean:5-25%



Residence time τ of anthropogenic sulfur

Residence time τ
= Δ load / Δ deposition flux 

Δ : Response to perturbation 
of domestic emissions

• Large differences in τ (factor 4)
• Models with larger τ show larger export
• Importance of simulated processes 

HTAP models



HTAP models sulphur budgeting
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Removal Process split 
within source region
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HTAP regional perturbation experiment results
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Total Sulphur
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Wet SO2 removal inside region 
versus regional residence time
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Additional HTAP source-receptor regions

0 – 45N180W – 50WFire: Tropical and mid-lat regions in North America and South AmericaSW

0 – 45N20W – 180EFire: Tropical and mid-lat regions in Asia, Europe, and northern AfricaSE

45N – 70N180W – 50WFire: Boreal regions in North AmericaNW

45N – 70N20W – 180EFire: Boreal regions in Asia and EuropeNE

10N – 36N20W – 40EDust: AfricaAF

10N – 50N40E – 75EDust: Middle EastME

30N – 50N75E – 135EDust: AsiaAS

15N – 55N125W – 60WNorth AmericaNA

25N – 65N10W – 50EEurope + North AfricaEU

5N – 35N50E – 95ESouth AsiaSA

15N – 50N95E – 160EEast AsiaEA

LatitudeLongitudeRegionName



TP: Inert Tracer Studies

• Rationale
– To study differences between models due to dynamical processes 

without the confounding influences from emissions and chemistry
– To shadow the full chemistry/aerosol experiments so that they can be 

used as an aid in interpretation
– To address additional science goals where possible

• Characteristics
– Light, low-demand simulations with dynamics only
– Output specs closely match full HTAP runs (CMOR, etc.)



TP1x: Experiment TP1 extended

• Make inert tracers more CO-like
– Extend e-fold lifetime of CO from 25 to 50 days

• Look at use of hydrocarbon ratios as clocks of ICT
– Add three new VOC species with first-order removal

• C4H10-like (5.6 days), C3H8-like (13 days), C2H6-like (64 days)
• Comparison with observations
• Soluble CO tracer ???

• Request high temporal resolution output for short period
– Focus on Mar/Apr 2001 to cover TRACE-P/ACE-Asia period
– Allows a more critical test of key export/transport processes


