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Regional AQ incentives 

for considering HTAP

ÅRealistic treatment of inflow to the 
region

ÅQuantify foreign contributions to 
regional AQ

ÅDesign better AQ management plans

é motivation behind much work-to-date 
using global boundary conditions on 
regional modelsé



HTAP incentives for 

considering Regional 

Processes

ÅRegional processes affect pollutant 
outflow from emission regions

ÅBetter resolution of regional processes 
can aid in global model evaluation and 
development

é requires careful study designé



Questions of mutual relevance

ÅHow do regional processes affect imported 
pollutants?
ïFree troposphere to surface mixing

ïStagnation associate with regional features 
(trapping over lakes, valleys)

ïDry and wet deposition

ïChemical interactions with local emissions

ÅCan better understanding of emission export 
processes lead to improved emission 
inventories?

Åé.



March 2001, Total O3

CMAQ MOZART

S. Spak, C. Littlefield, H. Hyami, 



European Impact

CMAQ MOZART

S. Spak, C. Littlefield, H. Hyami, 



North American Impact

CMAQ MOZART

S. Spak, C. Littlefield, H. Hyami, 



MICS-Asia < Model InterComparison Study in 

Asia >

Evaluation of model performance to make an international common 

understanding and improve for air pollution modeling in East Asia

Main 

goal

Nine different regional models

Observations:

ÅEANET (47 sites) (gas, aerosol, 

deposition)

ÅOzonesondes

ÅTrace-P Obs. 

ÅSpecial obs. (aerosols)

ÅMet obs (sondes and surface)

Å(daily & monthly analysis)

ÅSpecial Section of Atmospheric 

Environment (8 papers) MICS-III Will look also at 

megacitiesCarmichael et al., in press



Special Section Atmospheric 

Environment
Å The Model Intercomparison Study for Asia Phase II, 

Methodology and Overview of Findings

Å Model Intercomparison and Evaluation of Ozone and Relevant 
Species

Å Model Intercomparison and Evaluation of Particulate Sulfate, 
Nitrate and Ammonium

Å Impact of Global Emissions on Regional Air Quality in Asia

Å An intercomparison study of emission inventories for the 
Japan region.

Å Sensitivity analysis of predicted aerosol composition to the 
aerosol module formulation.

Å Model Intercomparison and Evaluation of Acid Deposition

Å Evaluating Gaseous Pollutants in East Asia Using An Advanced 
Modeling System: Models-3/CMAQ System
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SO2 Monthly Means: Regional 

Models

Han et al., in press



Global Inflow to MICS Domain

ÅMOZART ñ2.4ò simulation with NCAR CCM winds

ÅMonthly mean values

ÅProvided to each group at requested domain

ÅGlobal model results compared with observations & 
MICS models

ÅHTAP impacts evaluated with MOZART

ÅMOZART 2.4 simulations w/ 2001/2002 NCEP were 
not available at the beginning of Phase II, but results 
were available for comparison

ÅGlobal inflow was not a focus of regional model 
simulations



Global vs. Regional Mean

Ozone (left); SO2 (right)

Holloway et al., in press
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