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OutlineOutline

•• BackgroundBackground
–– Air Quality Forecast Program Goals, Planned CapabilitiesAir Quality Forecast Program Goals, Planned Capabilities

–– Implementation Schedule; Looking AheadImplementation Schedule; Looking Ahead

•• Recent Progress, Highlights Recent Progress, Highlights 
–– Phased Development/Testing/Implementation: Expanding CapabilitiePhased Development/Testing/Implementation: Expanding Capabilitiess

–– Ozone, Smoke, PMOzone, Smoke, PM

•• Focus Group: Discussion Topics Focus Group: Discussion Topics 
–– Challenges: Science, Changing ThresholdChallenges: Science, Changing Threshold

–– Opportunities: Increasing Coordination, LinkagesOpportunities: Increasing Coordination, Linkages
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National Air Quality Forecast CapabilityNational Air Quality Forecast Capability 
Vision and StrategyVision and Strategy

Vision Vision 
National Air Quality Forecast Capability which provides National Air Quality Forecast Capability which provides 
the US with ozone, particulate matter and other pollutant the US with ozone, particulate matter and other pollutant 
forecasts with enough accuracy and advance notice to forecasts with enough accuracy and advance notice to 
take action to prevent or reduce adverse effectstake action to prevent or reduce adverse effects

StrategyStrategy
Work with EPA, State and Local Air Quality agencies and Work with EPA, State and Local Air Quality agencies and 
private sector to develop endprivate sector to develop end--toto--end air quality forecast end air quality forecast 
capability for the Nationcapability for the Nation
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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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National Air Quality Forecast CapabilityNational Air Quality Forecast Capability 
Major Model Components: Ozone PredictionsMajor Model Components: Ozone Predictions

NWP ModelNWP Model

NAM/WRFNAM/WRF--NMMNMM

NOAA/NWSNOAA/NWS

AQ Module: AQ Module: 
Emissions Preprocessor Emissions Preprocessor 

PREMAQPREMAQ
NOAA/OARNOAA/OAR, , NWS/NCEPNWS/NCEP, , EPA/ORD EPA/ORD 

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

CMAQCMAQ
NOAA/OAR, NWS/NCEP,NOAA/OAR, NWS/NCEP, 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
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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
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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 
Planned CapabilitiesPlanned Capabilities

NearNear--term:  1term:  1--day forecast guidance day forecast guidance 
for ozone for ozone 
•• Operational for Eastern US as of Operational for Eastern US as of 

August, 2005August, 2005

•• Extend to CONUS in FY07Extend to CONUS in FY07; ; 
Nationwide by FY10Nationwide by FY10

Intermediate (5Intermediate (5--7 years):7 years):
•• Implement quantitative capability to forecast particulate matterImplement quantitative capability to forecast particulate matter 

concentrationconcentration
–– Particulate size  Particulate size  << 2.5 microns2.5 microns

Longer range (within 10 years):Longer range (within 10 years):
•• Extend air quality forecast range to 48Extend air quality forecast range to 48--72 hours72 hours
•• Include broader range of significant pollutantsInclude broader range of significant pollutants

2005: O2005: O33
20072007: : OO3,3, smokesmoke
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Recent ProgressRecent Progress

Ozone Upgrades:  Experimental (5X) testing from June, 2006Ozone Upgrades:  Experimental (5X) testing from June, 2006
–– Approved by NWS Director for Operational Implementation, Sept 10Approved by NWS Director for Operational Implementation, Sept 10, 2007, 2007
–– Improvements in 2007 tests (from May 4):  vertical mixing/ ACM2,Improvements in 2007 tests (from May 4):  vertical mixing/ ACM2, CA offCA off--road emissions, road emissions, 

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, NESDISNESDIS’’ Hazard Mapping Hazard Mapping 

System (HMS) analysis, NESDISSystem (HMS) analysis, NESDIS’’ new AOD verification productnew AOD verification product
–– Fire emissions estimates from USFS (Fire emissions estimates from USFS (BlueSkyBlueSky))
–– HYSPLIT/NAM transportHYSPLIT/NAM transport

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; summertime Qualitative; summertime underpredictionunderprediction consistent with missing source inputsconsistent with missing source inputs



Phased Testing for Transition to Phased Testing for Transition to 
OperationsOperations

ResearchResearch
Does the science work?Does the science work?

Deploy into OperationsDeploy into Operations

Developmental TestingDevelopmental Testing
Does it work with Does it work with 

operational systems?operational systems?

Experimental TestingExperimental Testing
Does it meet deployment Does it meet deployment 

readiness criteria? readiness criteria? 

More advanced PBL More advanced PBL 
mixing in CMAQ mixing in CMAQ 
(CB05)(CB05)

PBL mixing (ACM2) in PBL mixing (ACM2) in 
CMAQ, CA offCMAQ, CA off--road road 
emissions, dry emissions, dry 
deposition  upgradesdeposition  upgrades

NAM and emissionsNAM and emissions
data updates; Plume data updates; Plume 
rise correction rise correction 

Key S &T Tests,Key S &T Tests,
Summer 2007 (OSummer 2007 (O33

 

))

Phased TestingPhased Testing
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Progress from 2005 to 2006:Progress from 2005 to 2006: 
Summary Verification, Operational Capabilities Summary Verification, Operational Capabilities 

Fraction Correct, 2006: 3X 8-hr avg 
0.9960.9760.994 0.976 0.985

0.8
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0.9

0.95

1

5/1/2006 5/31/2006 6/30/2006 7/30/2006 8/29/2006 9/28/2006Day

Fraction Correct
Target

Monthly Cum

2005 
Experimental, Eastern US 

Approved 8/05 to replace IOC 
(NE US) in operations

2006
Operational, Eastern US

Experimental Domain:  Daily Verification: 8-hr Avg Full EUS Domain 2005 

0.80

0.85

0.90

0.95

1.00

1-Jun 1-Jul 1-Aug 1-Sep 1-Oct

Fraction Correct

Target

IOC Domain:  Daily Verification: 8-hr Avg  NEUS Domain 

0.50

0.60
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1.00

1-Jun 8-Jun 15-Jun 22-Jun 29-Jun 6-Jul 13-Jul 20-Jul 27-JulDay

Hit Accuracy

Target

2005 
Initial Operational Capability (IOC)

Operational, NE US Domain

Operational

Operational

Experimental
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Progress from 2006 to 2007:Progress from 2006 to 2007: 
Summary Verification, Operational Capabilities Summary Verification, Operational Capabilities 

Fraction Correct, 2006: 3X 8-hr avg 
0.9960.9760.994 0.976 0.985

0.8

0.85

0.9

0.95

1

5/1/2006 5/31/2006 6/30/2006 7/30/2006 8/29/2006 9/28/2006Day

Fraction Correct
Target
Monthly Cum

2007 
Operational, Eastern US 

2006
Operational, Eastern US

2007 
Experimental CONUS, breakout EUS

Fraction Correct, 2007: 3X 8-hr avg   (Operational for EUS) 

0.981

0.993 0.989

0.966

0.85

0.9

0.95

1

5/4 5/18 6/1 6/15 6/29 7/13 7/27 8/10 8/24

Fraction Correct

Target

Monthly Cum

Fraction Correct, 2007: 5X 8-hr avg for Eastern US

0.964

0.989

0.979

0.998

0.85

0.9

0.95

1

5/4 5/18 6/1 6/15 6/29 7/13 7/27 8/10 8/24

Fraction Correct

Target

Monthly Cum

Fraction Correct, 2007: 5X 8-hr avg for CONUS

0.976

0.997

0.981

0.964

0.85

0.9

0.95

1

5/4 5/18 6/1 6/15 6/29 7/13 7/27 8/10 8/24

Fraction Correct

Target
Monthly Cum

2007 
Experimental CONUS, domain-wide

Operational

Operational

Experimental

Experimental
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Expanded Ozone Forecast Guidance: Expanded Ozone Forecast Guidance: 
Operational Readiness Criteria SummaryOperational Readiness Criteria Summary

CriterionCriterion LeadLead MetricMetric DatesDates Status Status 2/072/07

Objective Evaluation:  Objective Evaluation:  
AccuracyAccuracy

NCEPNCEP > 90%> 90% 5/4/07 5/4/07 ––

 

8/31/078/31/07

Subjective FeedbackSubjective Feedback OCWWSOCWWS Positive on Positive on 
balancebalance

5/4/07 5/4/07 ––

 

8/31/078/31/07

Production ReadinessProduction Readiness OCIO, NCEPOCIO, NCEP
OnOn--time deliverytime delivery > 95 %> 95 % 5/4/07 5/4/07 ––8/31/078/31/07

BackBack--upup In placeIn place 6/1/066/1/06

Data retentionData retention In placeIn place 6/1/066/1/06

NearNear--real time real time 
verification*verification*

NCEPNCEP In placeIn place 6/1/06 6/1/06 

Final go/no go Final go/no go 
decisiondecision

NWSNWS 9/10/079/10/07

KeyKey Complete On schedule At risk Remedial Action Required

C

C

C

C

C

C

C

* NESDIS automated ( objective) product

C
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Objective Verification  Objective Verification  (NCEP, OAR)(NCEP, OAR)

DomainDomain--wide Performance meets Target wide Performance meets Target 
•• For 94/95 days tested.  1 miss, Aug 2: FC= 0.897For 94/95 days tested.  1 miss, Aug 2: FC= 0.897
•• Fraction Correct (FC), cum: 0.978 Fraction Correct (FC), cum: 0.978 
•• Operational (EUS) cum: 0.986Operational (EUS) cum: 0.986

Regional Variations within Target  Regional Variations within Target  
•• Eastern CONUS, FC = Eastern CONUS, FC = 0.980 0.980 
•• Western CONUS, FC = 0.969;  Western CONUS, FC = 0.969;  So CA, FC = 0.906 So CA, FC = 0.906 

Poor AQ Episodes: Poor AQ Episodes: 
•• Examples July 3Examples July 3--8, August 148, August 14--1616
•• Patterns captured (next slides)Patterns captured (next slides)

CriterionCriterion MetricMetric DatesDates StatusStatus
Objective Objective 
Evaluation:  Evaluation:  
AccuracyAccuracy

Fraction Correct  > 90 % for predicted daily Fraction Correct  > 90 % for predicted daily 
maximum groundmaximum ground--level ozone concentration level ozone concentration 
(8(8--hr hr avgavg

 

≥≥

 

85 ppb)85 ppb)

5/4/07 5/4/07 ––

 

8/317/078/317/07
C

CONUS Eastern US

Fraction Correct, 2007: 3X 8-hr avg   (Operational for EUS) 

0.981

0.993 0.989

0.966

0.85

0.9

0.95

1

5/4 5/18 6/1 6/15 6/29 7/13 7/27 8/10 8/24

Fraction Correct

Target

Monthly Cum

Fraction Correct, 2007: 5X 8-hr avg for Eastern US

0.964

0.989

0.979

0.998

0.85

0.9

0.95

1

5/4 5/18 6/1 6/15 6/29 7/13 7/27 8/10 8/24

Fraction Correct

Target

Monthly Cum

Fraction Correct, 2007: 5X 8-hr avg for CONUS

0.976

0.997

0.981

0.964

0.85

0.9

0.95

1

5/4 5/18 6/1 6/15 6/29 7/13 7/27 8/10 8/24

Fraction Correct
Target
Monthly Cum
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Objective Verification: Model Objective Verification: Model ImrovementsImrovements 
Experimental Upgrades to CMAQExperimental Upgrades to CMAQ

Summer, 2006:  Experimental testing over CONUS did not achieve aSummer, 2006:  Experimental testing over CONUS did not achieve accuracy ccuracy 
requirements in the western US.requirements in the western US.

•• Identified severe Identified severe underpredictionunderprediction of ozone in CAof ozone in CA
•• Corrections to errors in pollutant emissions in Aug 2006 Corrections to errors in pollutant emissions in Aug 2006 –– improvements, but improvements, but 

deficiencies remained.deficiencies remained.
Summer, 2007: Experimental Testing with upgraded configurations,Summer, 2007: Experimental Testing with upgraded configurations,

 
beginning May 4.  beginning May 4.  

•• Upgrades based on diagnostic analyses, retrospective testing.  Upgrades based on diagnostic analyses, retrospective testing.  
•• RealReal--time testing/evaluation led to 2 minor corrections (Jul 22)time testing/evaluation led to 2 minor corrections (Jul 22)

Component Component Change Tested, 2007Change Tested, 2007 Impact on Impact on predpred. O3 . O3 IncorpIncorp..
CA Pollutant emissionsCA Pollutant emissions Revisions (Revisions (incrincr) to CA off) to CA off-- 

road vehicular emissionsroad vehicular emissions
Pos for CAPos for CA 5/4/075/4/07

CMAQ PBL mixingCMAQ PBL mixing ACM2ACM2 Pos for most regionsPos for most regions 5/4/075/4/07

Vertical resolution, 22LVertical resolution, 22L Tested  29, 40 layersTested  29, 40 layers NegligibleNegligible

Boundary conditions, Boundary conditions, 
staticstatic

Upper boundary from GFSUpper boundary from GFS Minor increase in upper Minor increase in upper 
midwestmidwest

Plume rise (power Plume rise (power 
plants)plants)

Correction, vertical Correction, vertical 
coordinatecoordinate

Negligible Negligible 7/22/077/22/07

Leaf canopy parametersLeaf canopy parameters Uptake of nonUptake of non--biotic gases biotic gases 
severely limited severely limited 

Modest (2Modest (2--3 ppb) increase 3 ppb) increase 
in upper in upper midwestmidwest

7/22/077/22/07
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Regional Performance, California:Regional Performance, California: 
Air Districts, Complex TopographyAir Districts, Complex Topography

SWC

LA Basin
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California Performance:California Performance: 
July 3July 3--7, 2007 7, 2007 

Good: SAC, SJV
Under: LA 
Over: E of LA

Good: SJV
Under: LA
Over: SAC, E of LA

Good: SJV
Under: LA 
Over: SAC, E of LA

SWC Region:  Ozone under-predicted.  
Bias negative;  from -2 ppb (7/3) to -13 ppb (7/7)

• Monitor values

Good: Coast
Under: SJV, LA
Over: SAC, E of LA

SAC

Good: SAC, SJV
Under: LA

LALA

SWC

SJV
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LA Basin: Winds are more westerly, NAM Temps are warmer
Not shown:  Dry bias, Southern CA

RTMA Analysis

Factors in California Ozone Predictions:Factors in California Ozone Predictions: 
Wind DirectionWind Direction

NAM 36h forecast
Valid Jul 3 0Z (5PM LT)
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Summary, California Episode, June 3Summary, California Episode, June 3--77
•• Predicted timing, location of elevate ozone:Predicted timing, location of elevate ozone:

–– Generally good in SJVGenerally good in SJV
–– Sharp gradients, Coast to East LA displaced ~20 km E (7/5)Sharp gradients, Coast to East LA displaced ~20 km E (7/5)
–– UnderUnder--prediction in LA urban areaprediction in LA urban area
–– High ozone too widespread in Sacramento area and East of LAHigh ozone too widespread in Sacramento area and East of LA

•• Meteorology, NAM predictions Meteorology, NAM predictions vsvs analysis:analysis:
–– Predictions for T, Predictions for T, windspeedwindspeed generally good; dry  dewgenerally good; dry  dew--point biaspoint bias
–– Small negative speed bias & often westerly along SW CoastSmall negative speed bias & often westerly along SW Coast
–– Generally good winds in Central valley, Northern CAGenerally good winds in Central valley, Northern CA
–– Timing of onshore winds difficult near LA BasinTiming of onshore winds difficult near LA Basin

•• Challenges for predicting ozone in California, especially urban Challenges for predicting ozone in California, especially urban 
areas:areas:
–– Emissions estimates?Emissions estimates?
–– Transport too strong?Transport too strong?
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Poor Air Quality Episode:Poor Air Quality Episode: 
August 14August 14--16, 200716, 2007

Aug 14

FC= .946
Aug 15

FC= .926

Aug 16

FC= .946

• Accuracy (FC) above target but below average

• Timing, location, of elevated ozone captured

• In EUS, test guidance performance comparable 
to operational guidance
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Poor Air Quality episode:Poor Air Quality episode: 
August  14August  14--16, 2007, Operational Guidance16, 2007, Operational Guidance

Aug 14
FC= .968

Aug 15
FC= .930

Aug 16
FC= .933

• FC lower than average

• Locations of predicted elevated ozone generally              
.  captured, but areal extent too limited

• Comparable performance to test guidance



24

Subjective Feedback: Subjective Feedback: 
Comments on experimental ozone productsComments on experimental ozone products

Feedback Sources:Feedback Sources:
•• State and Local AQ forecasters State and Local AQ forecasters 
•• Constituent group Constituent group 
•• Other responses/comments on experimental productsOther responses/comments on experimental products
•• Feedback link from NDGDFeedback link from NDGD

NDGD Responders: Mix of public, AQ forecasters;  22 states incluNDGD Responders: Mix of public, AQ forecasters;  22 states including all NWS CONUS Regions ding all NWS CONUS Regions 

General Summary:  57 Apache Surveys received from 6/06 through 8General Summary:  57 Apache Surveys received from 6/06 through 8/07/07
•• 54/57 neutral/positive, including requests for further coverage,54/57 neutral/positive, including requests for further coverage,

 

explanation/clarification explanation/clarification 
•• 16 very positive   (28%)16 very positive   (28%)
•• 14/57  use the product for planning purposes/health reasons/exer14/57  use the product for planning purposes/health reasons/exercise (25%)cise (25%)
•• 3/57 Negative3/57 Negative

Sample Comments:Sample Comments:
•• ““I suffer from bronchitisI suffer from bronchitis……which is irritated by smoke, etc. in the air.  The air  quality which is irritated by smoke, etc. in the air.  The air  quality forecasts have helped me forecasts have helped me 

avoid going outside when the air is alive with smoke and they teavoid going outside when the air is alive with smoke and they tell me when it is safe to go out. Thank you!ll me when it is safe to go out. Thank you!”” -- DW DW –– 
Auburn, AL, 5/29/07Auburn, AL, 5/29/07

•• ““From the observations I have been making, the model is doing a gFrom the observations I have been making, the model is doing a good job.ood job.”” ““The NWS Experimental Model is The NWS Experimental Model is 
showing good agreement.showing good agreement.”” -- DR, WA State Dept. of Ecology.  7/9 & 7/17/07DR, WA State Dept. of Ecology.  7/9 & 7/17/07

•• ““I use this product for farm workers, children outside and livestI use this product for farm workers, children outside and livestock/animals safety.ock/animals safety.”” M.LM.L--E, Greenville, NC, 8/9/07E, Greenville, NC, 8/9/07
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Summary, Experimental OSummary, Experimental O33 Testing 2007Testing 2007

DomainDomain--wide:  wide:  
•• Target accuracy achievedTarget accuracy achieved

Western US:Western US:
•• Target Accuracy achievedTarget Accuracy achieved
•• Good in Pacific Northwest Good in Pacific Northwest 
•• Mixed in CA, but much improved over 2006 testingMixed in CA, but much improved over 2006 testing

–– Better performance in Central Valley, Bay areaBetter performance in Central Valley, Bay area
–– UnderUnder--prediction in LA basinprediction in LA basin
–– Some overSome over--prediction in Sacramento area and downwind of LAprediction in Sacramento area and downwind of LA

Eastern US: Eastern US: 
•• Performance comparable to operational predictionsPerformance comparable to operational predictions

Episodes:  Episodes:  
•• Timing, location of poor AQ capturedTiming, location of poor AQ captured

Approved for Operations, NWS Director, 9/10/07Approved for Operations, NWS Director, 9/10/07
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Smoke Forecast Tool:  Smoke Forecast Tool:  
A step toward quantitative PM predictionsA step toward quantitative PM predictions

•• Required for particulate matter (PM) forecastsRequired for particulate matter (PM) forecasts
•• Fire emissions significant source of fine particle pollution (PMFire emissions significant source of fine particle pollution (PM2.5) 2.5) 
•• Direct (e.g. soot) and indirect (from secondary reactions) contrDirect (e.g. soot) and indirect (from secondary reactions) contributionsibutions
•• Large fires locally dominate PMLarge fires locally dominate PM
•• Challenges: how much and how far do fire emissions contribute toChallenges: how much and how far do fire emissions contribute to PM2.5?PM2.5?

•• RealReal--time information on fire emissions essentialtime information on fire emissions essential
•• InventoryInventory--based aerosol component tests for PM forecasting consistently based aerosol component tests for PM forecasting consistently 

underpredictunderpredict: errors ~ 2: errors ~ 2--5 X5 X
•• Wildfire smoke sources too large and variable for success with iWildfire smoke sources too large and variable for success with inventorynventory--based, based, 

climatologicalclimatological approximationsapproximations
•• Effectively leverages existing capabilitiesEffectively leverages existing capabilities

•• NOAA/NESDIS observations of fire locations, extent NOAA/NESDIS observations of fire locations, extent 
•• USFS estimates for wildfire smoke emissions based on vegetation USFS estimates for wildfire smoke emissions based on vegetation covercover
•• NOAA/OAR expertise in dispersion prediction: HYSPLITNOAA/OAR expertise in dispersion prediction: HYSPLIT
•• Scalable for CONUS, North American and global domains as neededScalable for CONUS, North American and global domains as needed
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Smoke Forecast Tool: Smoke Forecast Tool: 
Operational Readiness Criteria SummaryOperational Readiness Criteria Summary

CriterionCriterion LeadLead MetricMetric DatesDates Status Status 2/072/07

Objective Evaluation:  Objective Evaluation:  
AccuracyAccuracy

NCEPNCEP > 8%> 8% 9/1/06 9/1/06 ––

 

2/1/072/1/07

Subjective FeedbackSubjective Feedback OCWWSOCWWS Positive on Positive on 
balancebalance

4/1/06 4/1/06 ––

 

2/1/072/1/07

Production ReadinessProduction Readiness OCIO, NCEPOCIO, NCEP
OnOn--time deliverytime delivery > 95 %> 95 % 4/1/06 4/1/06 ––2/1/072/1/07

BackBack--upup In placeIn place 6/1/066/1/06

Data retentionData retention In placeIn place 6/1/066/1/06

NearNear--real time real time 
verification*verification*

NCEPNCEP In placeIn place 9/1/06 (at OAR)9/1/06 (at OAR)
11/1/06 (at NCEP)11/1/06 (at NCEP)

Final go/no go Final go/no go 
decisiondecision

NWSNWS 2/22/072/22/07

KeyKey Complete On schedule At risk Remedial Action Required

C

C

C

C

C

C

C

* NESDIS automated ( objective) product

C
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Subjective Feedback: Subjective Feedback: 
experimental smoke productsexperimental smoke products

Responders represented a mix of public, AQ Responders represented a mix of public, AQ 
forecasters, and researchers from a dozen states forecasters, and researchers from a dozen states 
including all NWS CONUS Regions.including all NWS CONUS Regions.

Sample Comments:Sample Comments:
•• ““Very useful for visualizing transport of Very useful for visualizing transport of ……smoke.  This is a smoke.  This is a 

superb product.   The smoke feature is very important.superb product.   The smoke feature is very important.””
–– AQ researcher and consultant; member of two government air qualiAQ researcher and consultant; member of two government air quality ty 

committeescommittees

•• ““Fire emission important in SJV/CA in generalFire emission important in SJV/CA in general…… Important to Important to 
incorporate realincorporate real--time fire emissionstime fire emissions””
–– AQF focus group member, California AQF focus group member, California 
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Summary, Smoke Predictions: Summary, Smoke Predictions: 
Warm Season, 2007Warm Season, 2007

Forecast valid May 10, 2007

Threat Scores, 2007: Smoke Column > 1 microgam/m3

0.177

0.099

0.280

0.082

0.150

-0.1

0

0.1
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0.3

0.4

0.5

4/1/07 4/15/07 4/29/07 5/13/07 5/27/07 6/10/07 6/24/07 7/8/07 7/22/07 8/5/07 8/19/07 9/2/07

Threat Score
Target
Monthly Cum

Fraction Correct, 2007: Smoke Column > 1 microgam/m3

0.755

0.798

0.848

0.780

0.783

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

4/1/07 4/15/07 4/29/07 5/13/07 5/27/07 6/10/07 6/24/07 7/8/07 7/22/07 8/5/07 8/19/07 9/2/07

Fraction Correct
FC Target: O3 Predictions
Monthly Cum

• FC generally > 0.7

• FC Target not established for qualitative smoke tool

• Based on satellite AOD; column verification only

Andrea and the Florida/Georgia fires
WonderBlog Post By: JeffMasters at 1:44 PM GMT on May 10, 2007

The counter-clockwise circulation of air around Andrea's center of low pressure 
can be seen in the forecast movement of smoke from the fires burning in 
northern Florida and Southeastern Georgia (Figure 1). The Hurricane Hunters 
reported that dense smoke was obscuring visibility over the ocean waters 
near Jacksonville during their mission into Andrea this morning--the first 
time I've ever seen that observation during a hurricane hunter mission.

 

This 
smoke is expected to form a ring encircling Jacksonville, and an air pollution alert 
for unhealthy levels of particulate matter pollution has been posted today for that 
city. Particulate matter pollution advisories have also been posted along a swath 
from Orlando to Miami. People with heart or lung disease, older adults, and 
children should reduce prolonged or heavy exertion in these areas.  

• TS cum = 0.159;  Target =  0.08  (Column verification)
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Developmental Aerosol Predictions: Developmental Aerosol Predictions: 
Winter, 2006/7Winter, 2006/7

March 14, 2007

5X Aerosol 06Z, Hit Accuracy:  Daily Verification: 1-hr Avg Full 5X Domain 
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Developmental Aerosol Predictions: Developmental Aerosol Predictions: 20072007
Fraction Correct, Aerosol Predictions, 0600 UTC

Daily Maximum of 1-h Avg, Full 5X Domain 

0.50

0.60

0.70

0.80

0.90

1.00

1-
Jan

8-
Jan

15-
Jan

22-
Jan

29-
Jan

5-
Feb

12-
Feb

19-
Feb

26-
Feb

5-
Mar

12-
Mar

19-
Mar

26-
Mar

2-
Apr

9-
Apr

16-
Apr

23-
Apr

30-
Apr

7-
May

14-
May

21-
May

28-
May

4-
Jun

11-
Jun

18-
Jun

25-
Jun

2-
Jul

9-
Jul

16-
Jul

23-
Jul

30-
Jul

6-
Aug

13-
Aug

20-
Aug

27-
Aug

Hit Accuracy

Target

August 3, 2007 August 5, 2007



32

National AQF Capability:National AQF Capability: 
Testing Targets for 2007Testing Targets 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 (9/07Transitioning experimental CONUS predictions to operations (9/07))
•• 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:  FY14S:  FY14
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Future Science InfusionFuture Science Infusion

NOAA planning for improvements to the air quality forecast capabNOAA planning for improvements to the air quality forecast capability ility 
•• Expansion to Nationwide ozone coverage by FY10 Expansion to Nationwide ozone coverage by FY10 

•• Closer coupling of meteorological and air quality models to imprCloser coupling of meteorological and air quality models to improve forecast accuracy ove forecast accuracy 

•• Expanded capabilities for PM2.5 prediction components in developExpanded capabilities for PM2.5 prediction components in development; more comprehensive atmospheric chemical model will integrament; more comprehensive atmospheric chemical model will integrate ozone te ozone 
and particulate matter predictionand particulate matter prediction

–– Additional sources from forest fires and dust stormsAdditional sources from forest fires and dust storms

•• Boundary conditions from GFSBoundary conditions from GFS

Continuing R&D requiredContinuing R&D required
•• OAR and EPA working actively with NWS to provide prototype capabOAR and EPA working actively with NWS to provide prototype capabilities for preilities for pre--operational development, testing experimental production, and operational development, testing experimental production, and 

implementationimplementation

Assuring quality with science peer reviews:Assuring quality with science peer reviews:
•• Design review of major system upgrades (initial, yearly upgradesDesign review of major system upgrades (initial, yearly upgrades) ) 

•• Diagnostic evaluations with field campaigns and evaluationsDiagnostic evaluations with field campaigns and evaluations

•• Publication of T&E in peerPublication of T&E in peer--reviewed literature reviewed literature 
Ozone CapabilityOzone Capability
–– OtteOtte

 

et al. Weather and Forecasting, 20, 367et al. Weather and Forecasting, 20, 367--385  (2005) 385  (2005) 
–– Lee et al., J Applied Meteorology and Climatology, in press (200Lee et al., J Applied Meteorology and Climatology, in press (2007)7)
–– MckeenMckeen

 

et al., J. et al., J. GeophysGeophys. Res. 110, D21307 (2005). Res. 110, D21307 (2005)
–– Yu, et al. , J. Yu, et al. , J. GeophysGeophys. Res. (2007). Res. (2007)
Smoke ToolSmoke Tool
–– PradosPrados

 

et al., J. et al., J. GeophysGeophys. Res. 112,  D15201 (2007). Res. 112,  D15201 (2007)
–– KondraguntaKondragunta

 

et al., submitted for publication et al., submitted for publication 
–– ZengZeng

 

and and KondraguntaKondragunta, ms. in preparation, ms. in preparation
–– RuminskiRuminski, , KondraguntaKondragunta, , DraxlerDraxler

 

and and ZengZeng, in preparation, in preparation
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Partnership with EPA, AQ forecasters:Partnership with EPA, AQ forecasters: 
Examples: AQ Awareness Week, AQ outlookExamples: AQ Awareness Week, AQ outlook

www.airnow.gov
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Focus Group DiscussionFocus Group Discussion

Examples, Episodes Examples, Episodes 
•• Please send examples of poor AQ episodes,  forecast guidance perPlease send examples of poor AQ episodes,  forecast guidance performance in your areasformance in your areas

Additional Tools:  HPC Additional Tools:  HPC ““AQ Forecasters webAQ Forecasters web--drawerdrawer”” at at http://www.hpc.ncep.noaa.gov/aqtest/http://www.hpc.ncep.noaa.gov/aqtest/
•• Convenient collection of NWS weather and AQ forecast guidance.Convenient collection of NWS weather and AQ forecast guidance.

–– Add ventilation index product?Add ventilation index product?

•• ItIt’’s your site!  Your feedback is importants your site!  Your feedback is important

Changing thresholds for AQ forecasters:Changing thresholds for AQ forecasters:
•• What are FG expectations for adjusting ozone USG? What are FG expectations for adjusting ozone USG? 

–– Implications for thresholdImplications for threshold--dependent  NAQFC guidance verification statisticsdependent  NAQFC guidance verification statistics:  :  
•• Fraction correct Comparison for cumulative 2007 over CONUS Fraction correct Comparison for cumulative 2007 over CONUS exptlexptl tests: FC  .97 (85 ppb);   .92 (75 ppb)tests: FC  .97 (85 ppb);   .92 (75 ppb)
•• In general: Threat Scores and POD rise; FAR decreasesIn general: Threat Scores and POD rise; FAR decreases

•• Impacts of recently changed PM standards?Impacts of recently changed PM standards?

Your expertise is invaluable:Your expertise is invaluable:
•• FrontFront--line forecasters have birdline forecasters have bird’’ss--eye view of air quality forecast problems eye view of air quality forecast problems 

•• Sharing knowledge of local conditions and insights on what causeSharing knowledge of local conditions and insights on what caused the predictions to succeed  d the predictions to succeed  …… or or 
notnot…… drives improvementsdrives improvements

Presenter
Presentation Notes
Statistics for 2007 SWC and CONUS, J Gorline email (9/11)
1st: May 4-22; 2nd, June 12-Aug 31
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