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National Air Quality Forecast Capability:National Air Quality Forecast Capability: 

June 2007 UpdateJune 2007 Update
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Model Components: Linked numerical Model Components: Linked numerical 
prediction systemprediction system
Operationally integrated on NCEPOperationally integrated on NCEP’’s supercomputers supercomputer
•• NCEP mesoscale NWP: NCEP mesoscale NWP: WRFWRF--NMMNMM
•• NOAA/EPA community model for AQ: CMAQ NOAA/EPA community model for AQ: CMAQ 
Observational Input:  Observational Input:  
•• NWS weather observations; NESDIS fire locationsNWS weather observations; NESDIS fire locations
•• EPA emissions inventoryEPA emissions inventory

National Air Quality Forecast CapabilityNational Air Quality Forecast Capability 
EndEnd--toto--End Operational CapabilityEnd Operational Capability

GriddedGridded forecast guidance productsforecast guidance products
•• On NWS Telecommunications Gateway and EPA On NWS Telecommunications Gateway and EPA 

serversservers
•• Updated 2x dailyUpdated 2x daily

Verification basisVerification basis
EPA compilation:EPA compilation:
•• GroundGround--level ozone observations level ozone observations 

Customer outreach/feedbackCustomer outreach/feedback
•• State & Local AQ forecasters coordinated with EPAState & Local AQ forecasters coordinated with EPA
•• Public and Private Sector AQ constituentsPublic and Private Sector AQ constituents

EPA Monitoring NetworkEPA Monitoring Network

AQI:  Peak May 4AQI:  Peak May 4
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Partnership with EPA:Partnership with EPA: 
Examples: AQ Awareness Week, AQ outlookExamples: AQ Awareness Week, AQ outlook

www.airnow.gov
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Operational AQ forecast guidanceOperational AQ forecast guidance 
www.weather.gov/aqwww.weather.gov/aq

Further information: Further information: www.nws.noaaa.gov/ost/air_qualitywww.nws.noaaa.gov/ost/air_quality

Smoke ProductsSmoke Products 
Implemented  March, 2007Implemented  March, 2007

Ozone for Eastern USOzone for Eastern US
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Experimental Products: Experimental Products: 

CoastCoast--toto--coast Ozonecoast Ozone

www.weather.gov/aqwww.weather.gov/aq--exprexpr
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National Air Quality Forecast CapabilityNational Air Quality Forecast Capability 
Major Model ComponentsMajor Model Components

NWP ModelNWP Model

NAM/WRFNAM/WRF--NMMNMM

NOAA/NWSNOAA/NWS

AQ Module: AQ Module: 
Emissions Preprocessor Emissions Preprocessor 

PREMAQPREMAQ
NOAA/OARNOAA/OAR and  and  EPA/ORDEPA/ORD

AQ Module:  AQ Module:  
Air Quality Reactive TransportAir Quality Reactive Transport

CMAQCMAQ
NOAA/OARNOAA/OAR and and EPA/ORDEPA/ORD

Weather Weather 
ObservationsObservations

EPAEPA’’s National s National 

Emissions Inventory:Emissions Inventory:

EPA/OAQPSEPA/OAQPS

IT /IT /CommsComms

NOAA/NWS NOAA/NWS 

andand

EPA/OAQPSEPA/OAQPS

NWP PostNWP Post--processorsprocessors
for AQ Modulesfor AQ Modules

NOAA

EPA



Smoke Forecast ToolSmoke Forecast Tool 
Major ComponentsMajor Components

NWP ModelNWP Model

NAM/WRFNAM/WRF--NMMNMM

NOAA/NWSNOAA/NWS

HYSPLIT Module: HYSPLIT Module: 
NOAA/OARNOAA/OAR

Weather Weather 
ObservationsObservations

USFSUSFS’’ss BlueSkyBlueSky

Emissions Inventory:Emissions Inventory:

USFS   USFS   

NWP PostNWP Post--processorsprocessors

for AQ Modulesfor AQ Modules

NESDIS HMSNESDIS HMS
Fire LocationsFire Locations

Verification: Verification: 
NESDIS/GASP SmokeNESDIS/GASP Smoke

NOAA

USFS



Real-time
Weather Obs:

Monitoring, Rem Sensed

Weather 
Data Assimilation QC/QA

Customer 
Feedback

Customer 
Feedback

Mesoscale 
Weather Model

Atm Chemical 
Data Assimilation:

3-D or 4-D

Emissions 
Preprocessing

R-T Boundary Conditions, 
Trans-boundary transport

Especially: Dust, Fires

Chem Transport 
Model: PM + Ozone

VerificationProduct Generation

Generation

Chem Transport 
Model: Ozone

National Air Quality Forecast Capability:
Current NWS Operational Links: Ozone

Continuous 
SCIENCE/TECH 
Infusion
Research, Development, 
Testing, Integration 

Continuous 
SCIENCE/TECH
Infusion
Research, Development, 
Testing, Integration

?

?

Forecasts for public dissemination

NCEP Numerical Weather Prediction 

Numerical Chemistry Prediction

Boundary Conditions
From Global 

Weather Model

Pollutant
Emissions
Inventory

Increased obs inputs: 
Resource-dependent

Planned FY08-FY13

Current NAQFC
Elements 

Real-time Chem
Observations: In-Situ

Monitoring, Rem Sensed
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FY07 Test Configurations Summary FY07 Test Configurations Summary 

Ozone:  Experimental (5X) testing from June, 2006Ozone:  Experimental (5X) testing from June, 2006
–– New WRFNew WRF--CMAQ linkage, improved vertical coupling with CMAQ linkage, improved vertical coupling with σσ--P adopted inP adopted in

 

CMAQ/WRF CMAQ/WRF 
–– Updates to emissions (Updates to emissions (espesp

 

mobile and EGU sources)mobile and EGU sources)
–– ACM mixing in cloudsACM mixing in clouds
–– Summer 2006 test performance in CA disappointingSummer 2006 test performance in CA disappointing
–– Improvements in progress for testing in 2007:  vertical mixing/ Improvements in progress for testing in 2007:  vertical mixing/ ACM2, CA offACM2, CA off--road road 

emissions, lateral boundary conditionsemissions, lateral boundary conditions

Smoke:  Implemented into Operations March, 2007 over CONUSSmoke:  Implemented into Operations March, 2007 over CONUS
–– Fire Locations and verification based on satellite observations Fire Locations and verification based on satellite observations and NESDISand NESDIS’’

 

Hazard Hazard 
Mapping System (HMS) analysisMapping System (HMS) analysis

–– Fire emissions estimates from USFS (Fire emissions estimates from USFS (BlueSkyBlueSky))
–– HYSPLIT/NAM transportHYSPLIT/NAM transport
–– Planning for testing over AK, HI (testing deferred to FY08)Planning for testing over AK, HI (testing deferred to FY08)

Aerosols:  Developmental testing providing comprehensive datasetAerosols:  Developmental testing providing comprehensive dataset for for 
diagnostic evaluations.  (CONUS from middiagnostic evaluations.  (CONUS from mid--FY06)FY06)

–– CMAQ (aerosol option) CMAQ (aerosol option) 
–– Qualitative; Qualitative; underpredictionunderprediction

 

consistent with missing source inputsconsistent with missing source inputs



10

National AQF Capability:National AQF Capability: 
Targets for 2007Targets for 2007 and Longerand Longer--TermTerm

Ozone forecast guidance (WRFOzone forecast guidance (WRF--CMAQ) CMAQ) 
•• Improving dayImproving day--toto--day performance, especially in the west day performance, especially in the west 
•• Transitioning experimental CONUS predictions to operations (2007Transitioning experimental CONUS predictions to operations (2007))
•• Further development: Further development: 

–– Closer coupling of AQ with WRF prediction; examine impacts of  vCloser coupling of AQ with WRF prediction; examine impacts of  vertical resolution, vertical mixing treatments, ertical resolution, vertical mixing treatments, 
horizontal boundary conditionshorizontal boundary conditions……

–– Testing over all 50 states with target operational implementatioTesting over all 50 states with target operational implementation in FY10n in FY10
–– Extend forecast range to Day 2 and beyondExtend forecast range to Day 2 and beyond

Particulate matter components:Particulate matter components:
•• Smoke from large fires: implemented over CONUS in operations (3/Smoke from large fires: implemented over CONUS in operations (3/07)07)

–– Planning for experimental testing in AK, HIPlanning for experimental testing in AK, HI

•• Further development, quantitative PM forecast capability:Further development, quantitative PM forecast capability:
–– Objective satellite products for verification (on going)Objective satellite products for verification (on going)
–– Aerosols predictions from anthropogenic source emissions in inveAerosols predictions from anthropogenic source emissions in inventories: continued ntories: continued 

development/testing/analysisdevelopment/testing/analysis
–– Further component development, chemical data assimilation, dust,Further component development, chemical data assimilation, dust,

 

speciatedspeciated

 

fire emissions, fire emissions, ““inin--lineline””

 

coupling coupling 
of weather and AQ simulationof weather and AQ simulation

–– Developmental and experimental testing, integrated quantitative Developmental and experimental testing, integrated quantitative PM capability PM capability 
–– Target operational implementation for initial PM forecasts, NE UTarget operational implementation for initial PM forecasts, NE US:  FY13S:  FY13


	National Air Quality Forecast Capability:��June 2007 Update�
	National Air Quality Forecast Capability� End-to-End Operational Capability
	Partnership with EPA:�Examples: AQ Awareness Week, AQ outlook
	Operational AQ forecast guidance��www.weather.gov/aq
	Experimental Products: ��Coast-to-coast Ozone��
	National Air Quality Forecast Capability�Major Model Components
	Smoke Forecast Tool�Major Components
	Slide Number 8
	FY07 Test Configurations Summary 
	National AQF Capability:�Targets for 2007 and Longer-Term

