Regional Scale Modeling in Support of
ICARTT
Outline (G3)

» Overview of models being used

» Examples of forecast uses and
performance

» Preliminary results

> Future directions



Regional Models are an Integral Part of
Atmospheric Chemistry Studies

* Flight planning
 Provide 4-Dimensional context of the
observations

* Facilitate the integration of the different
measurement platforms

- Evaluate processes (e.g., role of biomass
burning, heterogeneous chemistry....)

« Evaluate emission estimates (bottom-up
as well as top-down)

« Air quality forecasting



Forward Models Are

becoming More
Comprehensive

[MOZART Global Chemical}

Transport Model

Dependent Emissions

Meteorological W
(biogenic, dust, sea salt)

'STEM Tracer Model)

(classified tracers for
regional and emission types)

- /

Airmasses and
their age & intensity
Analysis

Mesoscale
Meteorological Model
(RAMS or MM5)

Influence Functions

Emission Biases/

Inversion

o
J
U
»

Anthl!o

pogenic &
biomass burning
Emissions

\/ ' TOMS O,

/
STEM Prediction
Model with on-line

TUV & SCAPE y

|

hemistry &
Transport
Analysis

=

N O

STEM Data-
Assimilation
Model

~

)

ﬁ

Observations




Simulated NO, (ppbv) in the Lowest layer
T5HT,
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Tagged Species Can Help Identify
Source Regions (P3 flights 3-5)
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Can be used to test emission

Colored by NYMAMD_per Flight:P3-03705
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CORER, Uriversity of lowa

Simulated SO, {ppbv) in the 1km layer
at 18%15?[, 0;/20/2004
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Simulated Total _Sulfate (u84std m?) in the 1km layer
at 18GMT, 07/26/2004
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DC-8 July 20 flight — High
Sulfates in the SE

ICARTT DC-8 Flight #10 SO2 on 7/20/2004
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sorelty of lowa
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Re-analysis is Possible Using Formal
Data Assimilation (e.g.,4dVar)
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Reanalysis of Ozone for the P3
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Re-analysis is Possible Using Formal
Data Assimilation (e.g.,4dVar)
Trace-P Example
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Reanalysis Using AirNow Data
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NOy (ppbv)

Re-analysis of NOy (Trace-P Example)
Will do for ICARTT
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Re-analysis of NOy Improves
(Trace-P example) Predictions of
Individual Species

(Trace-P example)
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Monthly Averaged Forecasted NO, (10"™ molecules/cm?)

Same techniques can be
used to recover emissions
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Future Plans

Re-analysis using aircraft, surface,
satellites, sondes, etc.

Emission inversions
Impact of assimilation on forecasts
Ensemble forecasts






NY MA MD Influence

Colored by NYMAMD _per Flight:P3-03705
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Biomass Burning Influence

Colored by tracer_biomco_ppbv Flight:F3-037056
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Asia Influence

Colored by Asia_per Flight:P3-03705
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Re-analysis is Possible Using Formal
Data Assimilation (e.g.,4dVar)
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PM2.5 {um/m3)

Hour O from0 EDT6/28/04 wio & w data assimlation
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Ozone Concentration (ppbv)
Hour O from0 EDT 6/28/04 wfo & w data assimlation
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Model Statistics - Thompson Farm (6/30/04 -7/22/04)

Statistics for 11am - 7pm LDT, 00Z forecasts only

= WRF-1 (27km) Model forecasts
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BAMS-15 0.65 0.5 ppb
BAMS-45 0.58 5.3 ppb
WRF1-27 0.48 | 12.3 ppb
AURAMS-42 0.37 26.5 ppb
CMAQ-12 | 036 | 9.9ppb
STEM-12 0.32 | 18.3 ppb
VIRENEST 027 | 17.5ppb

7/11/04

Date

1 P 1
7/16/04

7/21/04

NOy 2 Me((iﬁlilo])olas
STEM-12 0.62 1.47
BAMS-45 0.59 1.04

CIRONOST 054 | 205
WRF1-27 0.43 3.89
BAMS-15 0.42 1.73

AURAMS-42 0.09 2.27
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Mational Environmental Satellite, Data, and Information Servic

s NOAA Satellites and Information

TESTIS b MOTC o h

o o B 12
nEepL:

B
=& &1

0

o
¥

Al
il
|

0 i 0

=
T

&

55

Latitude

=
.

Global airmass factors

Longitude

Emission Inventory Mapviewer
OAR-Asronomy Laboratory and NESDIS-Mational Geophysic

o

2\

S
~ i N

LAYERS
Point Source
® [ENOX Er
0 [Es02 En
2 EOC Er
0 [Elco Emi
2 [EINH3 En
[0 F=lPra10 E
[0 {=Praz.5 1

OO aE

¥l Gridded Tota

[vl EEIMOx Erniss
[0 [=Els02 Ermiss
[ [FEvoC Emiss
|21 EElcor Emissic
[T EEMHE Erniss
|1 [ElPrM10-PRI
|1 [ElPM25-PRI

I ingenic Emiz
L Background ¢

Refresh M
¥ Auto Ret

Help:

B | 2, o=t e

An spen group, lick

[ & miap laver.
A legend buttan, clic
[Z1 & hidden groupaye

VC NO,

[Molec cm™]

>
6.8 10'=
5.5 10"°
42 10'®
2.9 10'°
1.6 10"

3.0 10

-1.010'®



	Regional Models are an Integral Part of Atmospheric Chemistry Studies
	Forward Models Are becoming More Comprehensive
	Tagged Species Can Help Identify Source Regions (P3 flights 3-5)
	Can be used to test emission signatures (P3 flights 3-5)
	Reanalysis of Ozone for the P3 Flight #4
	Re-analysis is Possible Using Formal Data Assimilation (e.g.,4dVar)     Trace-P Example
	Reanalysis Using AirNow Data
	Re-analysis of NOy (Trace-P Example)                                  Will do for ICARTT
	Re-analysis of NOy Improves (Trace-P example) Predictions of Individual Species                       (Trace-P example)
	Future Plans
	
	NY_MA_MD Influence
	Biomass Burning Influence
	Asia Influence
	Re-analysis is Possible Using Formal Data Assimilation (e.g.,4dVar)
	Model Statistics - Thompson Farm (6/30/04 -7/22/04)

