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e Background, Current Products
 Recent Testing

« Examples: 2007 Cases

* Looking Ahead



@ National Air Quality Forecast Capability ;=&
"7 Current and Planned Capabilities, 1/08 .=

e Improving the basis for AQ alerts
 Providing AQ information for people at risk

FY08 Prediction Capabilities:

Operations:
Ozone, expanded from EUS to CONUS, 9/07
Smoke implemented over CONUS, 3/07

«  Experimental testing: !
Ozone upgrades O;&PMind0VYears |

Test smoke expansion over AK " l
« Developmental testing: S
components for particulate matter (PM) forecasts

2005: O,

e

2007”:'“"0"35?@ J.

.. et

Near-term Operational Targets:
« Ozone, smoke coverage extended Nationwide

Longer range:

 Quantitative PM, . prediction

« Extend air quality forecast range to 48-72 hours
 Include broader range of significant pollutants
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@ National Air Quality Forecast Capability i@g
End-to-End Operational Capability sl

Model Components: Linked numerical I ) O O T
prediction system \ ' o,
Operationally integrated on NCEP’s supercomputer
« NCEP mesoscale NWP: WRF-NMM
» NOAA/EPA community model for AQ: CMAQ
Observational Input:

»  NWS weather observations; NESDIS fire locations y
« EPA emissions inventory & Netional Digital Guidance Database | &

Gridded forecast guidance products

*  On NWS Telecommunications Gateway and EPA
servers

. Updated 2x daily
Verification basis
EPA compilation:

. Ground-level ozone observations
Customer outreach/feedback

. State & Local AQ forecasters coordinated with EPA
. Public and Private Sector AQ constituents

. e
1Hr Surface Smoke (microgramssm™3) Fri May 11 2007 6PM EDT
(Fri May 11 2007 222)

@ ri May
u Mational Digital Guidance Database
62 nadel run Graphic created-May 10 9:25AM EOT
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Natlonal Air Quality Forecast Capablllty @g

NWP Model \Weather

PR Observations

| NoaA |
NWP Post-proc -

for AQ I \/JJFJTJJ

EPA’s National

Emissions Inventory:

IT /Comms
NOAA/NWS
AQ \/Jorll le: and
Alr Quality Re
EPA/OAQPS

CMAQ




Smoke Forecast Tool {25
’ -
Major Components
NWP Model Weather NOAA
BN/ AN ) - Observations USFS
NOAA/NWS

NESDIS HMS

NWP Post-processors

Fire LLocations

for AQ Modules
HYSPLIT Module: “ USFS’s BlueSky
NOAA/OAR Emissions Inventory:
USFS

Verification:
NESDIS/GASP Smoke
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@ Operational AQ forecast guidance {2

www.weather.gov/aq -

CONUS Ozone

Expansion Implemented September, 2007

P

1Hr Awg Ozone Concentration(PPB) Ending Thu Sep 20 2007 10AM EDT
@ (Thu Sep 20 2007 1423 _-*’ ''''' :

V National Digital Guidance Database t\&;
06z model run Graphic created-3ep 20 7:23AM EDT ﬂ-...wf‘d

Smoke Products
Implemented March, 2007

N F e
1Hr Surface Smoke (micrograms/m”~3) Thu Sep 20 2007  9AM EDOT
(Thu Sep 20 2007 132)

Vz MNational Digital Guidance Database
Bz model run Graphic created-3ep 20 §:2dAM EOT

Further information: www.nws.noaaa.gov/ost/air_quality
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Ozone Upgrades: Implemented Expanded Forecast Guidance for
Coast-to-Coast (CONUS) domain in NWS operations 9/18/07

— 2007 upgrades in NAM and CMAQ
— Improvements for CONUS and beyond

Smoke: Implemented into Operations 3/1/07 over CONUS

— NAM and HYSPLIT/NAM transport: closer coupling
— Fire emissions estimates from USFS (BlueSky)
— Developing expanded coverage for AK

Aerosols: Developmental testing providing comprehensive dataset
for diagnostic evaluations. (CONUS from mid-FY06)
— CMAQ (aerosol option)
— Qualitative; underprediction consistent with missing source inputs

— RA&D efforts in chemical data assimilation, real-time emissions sources, advanced
chemical mechanisms
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@ Phased Testing for Transition to €
Operations .
Phased Testing
Research
Does the science work? Key S&T Tests
O; -- Summer 2007

v

Developmental Testing
Does it work with
operational systems?

v

More advanced PBL
mixing in CMAQ
(CB05)

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

Experimental Testing

Does it meet deployment
readiness criteria?

v

NAM and emissions
data updates; Plume
rise correction

Deploy into Operations
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Expanded Ozone Forecast Guidance:
" Operational Readiness Criteria Summary

i

j
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Criterion Lead Metric Dates Status 207
Objective Evaluation: | NCEP > 90% 5/4/07 — 8/31/07
Accuracy
Subjective Feedback | OCWWS Positive on | 5/4/07 — 8/31/07
balance
Production Readiness | OCIO, NCEP
On-time delivery >95 % 5/4/07 -8/31/07
Back-up In place 6/1/06
Data retention In place 6/1/06
Near-real time NCEP In place 6/1/06
verification*
Final go/no go NwWsS 9/10/07
decision

* NESDIS automated ( objective) product




@ Objective Verification: Model Imrovements {

Experimental Upgrades to CMAQ

Summer, 2006: CONUS experimental testing did not demonstrate required
accuracy for western US

» Identified severe underprediction of ozone in CA
» Corrections: pollutant emissions, Aug 2006 — deficiencies remained.

Summer, 2007: Experimental Testing with upgraded configurations

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

a""“""»,

B

Kmﬁf

Component Change Tested, 2007 Impact on pred. O3 | Incorp.

CA Pollutant emissions | Revisions (incr) to CA off- Pos for CA 5/4/07
road vehicular emissions

CMAQ PBL mixing ACM2 Pos for most regions 5/4/07

Vertical resolution, 22L | Tested 29, 40 layers Negligible

Boundary conditions, Upper boundary from GFS Minor increase in upper

static midwest

Plume rise (power Correction, vertical Negligible 7122/07

plants) coordinate

Leaf canopy parameters | Uptake of non-biotic gases Modest (2-3 ppb) increase | 7/22/07

severely limited

in upper midwest

11
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Objective Verification (NCEP, OAR)

- n

Criterion | Metric Dates Status
Objective Fraction Correct > 90 % for predicted daily 5/4/07 - 8/317/07
ivaluatlon: maximum ground-level ozone concentration

ccuracy (8-hr avg 2 85 ppb)

Domain-wide Performance meets Target

For 94/95 days tested. 1 miss, Aug 2: FC=0.897
Fraction Correct (FC), cum: 0.978

Operational (EUS) cum: 0.986

Regional Variations within Target

Eastern CONUS, FC = 0.980

Western CONUS, FC =0.969; So CA, FC =0.906
Poor AQ Episodes:

Examples July 3-8, August 14-16

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

1
0.993 0.989
1

0.95
—&— Fraction Correct

0.9 meet

— Target

Monthly Cum

0.85

5/4 5/18 6/1 6/15 6/29 7/13 7127 8/10 8/24

0.9

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

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

0.85

1
!
0.981 0.989
1 1 0.964
0.964
0.998
0097 oo
A
0.95 - ﬂ
—&— Fraction Correct 09 =—&— Fraction Correct
— Target —— Target
Monthly Cum Monthly Cum
T T T T T T T T 0.85 T T T T T T T T
5/4 5/18 6/1 6/15 6/29 7/13 7127 8/10 8/24 5/4 5/18 6/1 6/15 6/29 7/13 7127 8/10 8/24

Eastern US

12
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@ Poor Air Quality Episode: (£
August 14-16, 2007 sl

« Accuracy (FC) above target but below average
» Timing, location, of elevated ozone captured

 In EUS, test guidance performance comparable| &
to operational guidance

24 Hr 0Ozone Maxima. Obs and Model Gray No Data
Eight Hour Awverage, Threshold = 85 pph| |Green Low
Midnight To Midnight EDT Gold/MdBlue Z1-84 ppb
5X (Experimental} Grid 127 Red/DkElus Exceedance

13
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Upgrades Iin Testing, 1/07
Case Study, August 2007

£

e

Domain
—e— CB04 .
< e CBOS Experimental: NAM upgrade (GWDG)
g —&— CB4aer .
2 GWDG Developmental: Adv chemistry (CB4aer, CB05)
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Progress from 2005 to 2007:
Ozone Prediction Summary Verification k 2}

i
ﬂ

2005 Operational
Initial Operational Capability
(10C)

Operational, NE US Domain

2005 Experimental
Experimental, Eastern US

Approved 8/05 to replace I0C
(NE US) in operations

1.00 &
0.90 1
0.80 —&— Hit Accuracy
0.70 —Target
260 \\/ EUS
0.50 +— —t Nttt
Dav 1-Jun 8-Jun 15-Jun 22-Jun 29-Jun 6-Jul 13-Jul 20-Jul 27-dul
Experimental Domain: Daily Verification: 8-hr Avg Full EUS Domain 2005
1.00 +
pﬁ ‘ L 2 x ¢
0.95 - 2
< ¥
SR Y AR T \
=—&— Fraction Correct
0.85 *
W l EUS l = Target
0.80 — T T T T f— T T T i ; ; ; —1
1-Jun 1-Jul 1-Aug 1-Sep 1-Oct
Fraction Correct 2006: 3X 8-hr avg
o 2904 0 976 o o76 0 o085 o 296
1 W
0.95 +
0.9 I
—— —raction Correct
Target
0.85 Monthly Cum
0.8

s5/1/2006 Day

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

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

|

0.95

0.981 0.964
1

0.9

¥

0.85

e Fraction Correct

0.8

Target
Monthly Cum

CONUS

5/1/07

5/15/07 5/29/07 6/12/07 6/26/07 7/10/07 7/24/07 8/7/07 8/21/07 9/4/07 9/18/07

2006 | Operational

Operational, Eastern US

2007 Experimental
Experimental, Contiguous US

Approved 9/07 to replace

Easten US config in operations
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@ Smoke Forecast Tool: 2

" A step toward quantitative PM predictions ™~

uw,

* Required for particulate matter (PM) forecasts

* Fire emissions significant source of fine particle pollution (PM2.5)

» Direct (e.g. soot) and indirect (from secondary reactions) contributions

» Large fires locally dominate PM

 Challenges: how much and how far do fire emissions contribute to PM2.5?
* Real-time information on fire emissions essential

» Wildfire smoke sources too large and variable for success with inventory-based,
climatological approximations

« Effectively leverages existing capabilities
* NOAA/NESDIS observations of fire locations, extent
» USFS estimates for wildfire smoke emissions based on vegetation cover
* NOAA/OAR expertise in dispersion prediction: HYSPLIT
« Scalable for CONUS, North American and global domains as needed

16
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Summary, Smoke Predictions: ;;;:
Warm Season, 2007 K’;J
i
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Brent oF &

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

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

0.5 0.848, A
=—&— Threat Score 0.9 J \—1 ’ @’
04 ——— Target ’ } :
< Monthly Cum 0.8 4 ’ ’
0.3 , 1 & 0.177 0.7

S 0.75@

o 0.099 K *» T 0.150] e

. ‘ hd <4 0.5 A

ha R A |
0.1 04
’ < —&— Fraction Correct
L 2 03 FC Target: O3 Predictions
0 0.082
0.2 Monthly Cum

-0.1 hd

0.1 T T T T T T T T T T T
4/1/07 4/15/07  4/29/07  5/13/07  5/27/07  6/10/07  6/24/07 718107 7122107 8/5/07 8/19/07 9/2/107

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

* TS cum = 0.159; Target = 0.08 (Column verification) * FC generally > 0.7

* FC Target not established for qualitative smoke tool

* Based on satellite AOD; column verification only

0 o 3
| 2 o 1 1kl
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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 [NOAA} forecast
movement of smoke ...(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. ..."

2
Key Hest 5

1Hr Wertical Smoke (micrograms/m”3) Thu May 10 2007 11AM EDT
@ (Thu May 10 2007 1522
u Mational Digital Guidance Database
6z model run Graphic created-May 09 9:22aM EDT

17



\TMO:
a0 ATMOSRy,, 55,
9\(1 o
S “7%,
$ %
g e
g E
3 5]
z 2
% &
0& &

S
%, S
Ruenr oF &

Florida Smoke over -4 : i@s
9 Jan 2008

. &

Key Hest
1Hr Surface Smoke (micrograms/m™3) Wed Jan 09 2008 &AM EST
thed Jan 09 2003 132

Mational Digital Guidance Database
Bz model run Graphic created-lan 09 7:16aM EST

u

. &l
Key Hest o

1Hr Surface Smoke (micrograms/m™3) Wed Jan 09 2008 11AM EST
CWed Jan 03 2008 1673
V Mational Digital Guidance Database
6z nodel run Graphic created-Jan 09 7:16AM EST
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@ Partnership with EPA, AQ forecasters: {2
" Examples: AQ Awareness Week, AQ outlook~~

Be Air Aware
Keep an Eye on the AQI
<l Air Quality Awareness Week

April 30 - May 4, 2007 A/

www.airnow.gov/airaware/

RIRY @Y Quality of Air Means Quality of Life

Air Quality Outlook |
June 12-13, 2007

WWW. airnow.gov
r

www.airnow.gov

WATCH FOR IT!
AIR QUALITY AWARENESS WEEK

ity Ou . _-: | 0 ¥
AUI - Moderate sm"ggps Very Unhealthy Ap“l 28‘ May 2, 2008

19
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@ National Air Quality Forecast Capability
Looking Ahead -

Nationwide ozone and
particulate matter predictions

 Expanding ozone and smoke to
nationwide coverage (ozone,
smoke) and

 Begin quantitative particulate
matter predictions

*Providing information Nationwide on when/where poor AQ is expected
*Reducing losses to life (50,000) each year from poor AQ

*Reducing economic losses ($150B each year) from poor AQ
20
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