CMAS Conference Session 3:
International Modeling Applications

. £ .
AirPoltion Has No Naional Boundars




Air Pollution Control in 215t Century

City c State/ Nation/ | fional
Town OUNY Multi-Counties Multi-State ' Mernationa

-> > > -> >

1920 1950 1970 1980 1990 2000

Monthly Maximum Model Ozone




Hemispheric Background O3 Levels Are Rlsmg
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Trans-Pacific Transport of Air Pollutants
and its impact over North America
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. OUTLINE

® Overview of USEPA’s Intercontinental Transport and
Climatic Effects of Air Pollutants (ICAP) Project:
Phase 1 — 3 (2002 — 2006)

® /rans-Pacific Modeling

= Modeling of PM & O3 Transport (Annual 2001)

z Sensitivity Analysis: Impact of Asian man-made
emissions on North America

= Future emission scenarios: 2030 IPCC A1B & Bl

® 7rans-Atlantic Modeling (Preliminary results)

# Modeling of PM & O3 Transport and Sensitivity
Analysis of impact of North America man-made
emissions




Q ICAP Project Team

® EPA/OAQPS & ORD: Project Lead, Regional AQ Modeling (Jang, Doll,
Phillips, Evarts, Bachmann, Keating, Gilliland, etc.)

® UNC-Chapel Hill: Regional Met. & Emission Modeling (Carolina
Environmental Program, Hanna, Vukovich, Xiu, Adelman, etc.)

Harvard Univ.: Global Chemistry/Transport Modeling (Jacob) Phase 1
Stanford Univ.: Global Climate/Chemistry Modeling (Jacobson)
DOE/Argonne Lab: Global/Regional Emission Inventory (Streets)

NCSU: Regional Modeling & Analysis (Xie, Zhang, Wangq)

Univ. of Tennessee: Global/Regional model Nesting & Emissions (Fu)
Univ. of lowa: Emission Inventories/Processing (Wo00) Phase 2
Univ. of Houston: Global & Regional Model Nesting (Byun)

Research Triangle Institute (RTI): Phase-3 Pl & China project (Zerbonia)
NASA/Univ. of Maryland: Model Evaluation against Satellite obs. (Chu)
Lamar Univ.: Mercury Modeling (Lin) Phase 3



Intercontinental Transport of Pollutants

Impacts on U.S. air quality
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® Growing evidence of intercontinental

transport of O3, PM, Hg & POPs
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based on observational and modeling

No Asian Anthropogenic Emissions

studies (Jacob/GRL/1999, Fiore/JGR/2002, o

Jaffe/AE/2002, Jacob/RP0O/2003); 6ONE ’
® Potential impacts on U.S. background,,

AQ burdens and associated NAAQS
(e.qg., 8-hr ozone, PM2.5, etc.)

® Importance of impacts will increase
In the future due to rapid growth In

Asian emissions (Streets/AE/2001&2003)
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Intercontinental Transport & Climatic
Effects of Air Pollutants (ICAP):
USEPA’s International modeling effort

PM Sulfate and Nitrate
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) ICAP Modeling

® Modeling Tool
2 USEPA’s Models-3/CMAQ system
2 108-km grid resolution, 16 vertical layers
2 Nested within a global model (GEOS-CHEM)

® Emissions (North America)
= U.S.:

e National Emissions Inventory (1999) Projected
to Year 2001 & Biogenic EI System (BEI1S-3)

2 Canada:
e 1995 EI & BEIS-3
2 MeXIco:

e 1999 Big Bend Regional Aerosol and Visibility
Observational Study (BRAVO) & BEIS-3



Aslan Emissions Data (TRACE-P & ACE/Asia)
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ICAP Trans-Pacific Modeling Domain

PM Sulfate and Nitrate
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PM 2.5 (monthly average, 2001)
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PM 2.5 & Species (July average, 2001)
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Model Evaluation (vs. U.S. ambient data)
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Model

Model Evaluation (vs. U.S. ambient data
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Sensitivity Analysis:
Impacts of Asian Man-
Made Emissions on

North America
(by removing Asian man-made
emissions)



A PM 2.5 (Monthly Average, 1g/m°3)
Impact from Asian Man-made Emissions
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Anthropogenic Emission (Monthly Average)

Enhancement of PM2.5 in the USA due to Asian
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Impact of Asian Man-made Emissions
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Impact of Asian Emissions on Sulfate & Nitrate PM
(X-Z vertical cross section)
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Trans-Atlantic Modeling
and

Sensitivity Analysis:

Impacts of North America

Man-Made Emissions on

Europe

(by removing North America man-
made emissions)



PM 2.5 (monthly average, 2001): Trans-Atlantic Modeling
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A PM 2.5 (monthly average, lg/m3)
“Impact from North America Man-made Emissions
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Trans-Pacific
Transport of O3
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Future Scenarios

1. IPCC 2030 A1B:;
Growth Scenario

2. IPCC 2030 B1;

Sustainable Development
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CSummary

Intercontinental Transport of Air Pollutants (PM,
O3, and Hg) can significantly impact regional air
quality over the USA and other regions

Impact of trans-Pacific transport PM & O3 to USA
IS persistent thru the year; USA is also an exporter

Max PM 2.5 impact of Asian emissions to USA
occurred in the Spring (West: —1.3 ug/ms3, East:
~0.9 ug/m?3); Also significant impact on summer
O3 (West: —2 ppb monthly avg., up to 7 ppb daily
max; East: —0.3 ppb monthly avg.)

Future year simulations (2030) showed that

sustainable development scenarios will improve
air quality in both Asia and North America
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