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Upcoming AQAST Project: Air Quality Reanalysis

(Translating Research to Services)

+ AQ Assessments

+ State
Implementation
Plan Modeling
+ Rapid
Global R TEBL Pyt e | deployment_ofon-
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forecasting; e.g.,
new fuel type,...,
etc.

Satellite
Products

Constrained + Health ImpaCtS
assessments

+ Demonstration of
the impact of
observations on AQ
distributions

+ Ingestion of new
AQAST products
into operations

http://acmg.seas.harvard.edu/agast/projects.html



# Courtesy: Dan Costa
)\ “New Directions in Air Quality Research at the US EPA”
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) WRFE_ARW-MCIP-CMAQ forward:model

WRF-ARW (LCC) <
(42 o-P model Layers)

MCIP
42 o-P met. Layers

Projection of

endo-domain intermitten
sources: Obs’d wild fire

and prescribed burns

Hourly 3-D Gridded
Chemical

Concentration




o NHOS,,
» -9,[,'

)

i
§
FH
a
>

%"’Wm oF e

- Map projection & grid
Vert. co-ordinate
advection
SW & LW radiation
PBL Physics
Surface layer scheme
Land Surface Model
Cloud Microphysics

Cloud convective mixing

Lambert Conformal & Arakawa C staggering
42 o-p unevenly spaced levels
RK3 (Skamarock and Weisman (2008))
RRTMG (lacono et al. 2008))
Mellor-Yamada-Janjic (MYJ) level 2.5 closure
Monin-Obukhov Similarity with viscous sub-layer
NCEP NOAH
Thompson et al. (2008)

Betts-Miller-Janjic Mass adjustment

N7 LIYRE_ARW-MCIP-CMAQ model physics and chemistry opt
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AQ forecast: "2 km nested to 4 km
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Map projection & grid
Vert. co-ordinate

Gas chemistry

Aerosol chemistry

Anthropogenic
emission

Biogenic emission
Lateral BC

Lambert Conformal & Arakawa C staggering
42 o-p unevenly spaced levels
Cb05 with 156 reactions
Aero5 with updated evaporation enthalpy

2008NEI as base year, mobile projected using AQS*, area and
off-road used CSPR”, point source uses 2012 CEM data

WRAP oil and gas emissions data
BEIS-3.14
RAQM (B. Pierce)
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VIIRS/MODIS AoBCMAQ base v5.0.2:

o (Terra and Aqua)Cb05_aeb)
Prediction Cycle | . 2008 anthropogenic

emission inventory
projected to 2011

NOAA HMS (hazard
mapping system) fire
emission with Bluesky
algorithm

GOES cloud fraction
adjustment provided by U.
of Alabama at Huntsville

00z 06Z 127 147 177 197

T T T T T T  RAQMS lateral boundary

condition every 6 hours.

AIRNOW PM2.5, PM10, Ozone
(applied to below PBL)
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Base case R=0.53 MB=2.54 R=0.23 MB=-7.14

Hourly Statistic

mesults for CONUS ol1 R=0.56 MB=2.36  R=0.24 MB=-2.63
127, 07/06/2011- 127, 012 R=0.58 MB=1.06  R=0.39 MB=-1.33
07/07/2011
oI3 R=0.52 MB=2.08  R=0.36 MB=-1.89
ol4 R=0.56 MB=1.55  R=0.40 MB=-0.11

CMAQ Runs Compared to AIrNOW PM2.5 (nsite=740)

Observed ]
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, CMAQ base run
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CMAQ Ol4
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Aqua-MODIS

Suomi NPP-VIIRS

Orbit altitude 705 km 824 km
Equator crossing time 13:30 LT 13:30LT
Granule size 5 munutes 86 seconds
Swath 2330 km 3040 km
Sensor zenith angle range | =64° +70°
Valid solar zenith angle < §2° = H5"

(for high quality)

Sensor bands used for
aerosol retrieval

0.412, 0.466, 0.554, 0.646,

0.856,1.24 163 2.11 ym

0.412,0.445,0.488, 0.555,0.672,
0.746,0.665,1.24 161,225 um

Pixel size, nadir

0.25 05 and 1 km

0375 and 0.75 km

Bow-tie effects Yes No

i . . . 6 km (AOT and Angstrom exponent)
Product resolution, nadir 10 km 0.75 km (Suspended matter)
Product resolution, edge | 40 km 10 km (AOT and Angstrom exponent)

1.2 km (Suspended matter)

Products, land (vegetated
regions)

AOT (Dark Target
Approach)

AOT, Angstrom exponent,
Suspended matter

Product, land (deserts,
urban regions)

AOT. Angstrom exponent,

Dust single scattering
albedo (Deep Blue
Approach)

None

Products, ocean

AOT (7 wavelengths),
Si1ze (fine mode fraction)

AOT (11 wavelengths),
Angstrom exponent,
Suspended matter

Global gridded product

Level 3 daily, 8-day,
monthly mean

None

Courtesy: C. Hsu et al.
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Contact:
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http://www.arl.noaa.gov/
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> MODIS obs
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GOES-MCIP
INTERFACE

Cloud transmissivity
(calculated from
satellite retrieved
cloud albedo), cloud
top pressure, and
cloud fraction are
prepared for input to
MCIP

MODIFIED MCIP

GOES retrievals replaces MM5 cloud
information being passed to CMAQ. Cloud
fraction, transmissivity, cloud base and top
heights are passed to CMAQ.

PHOT in CMAQ

In subroutine PHOT, clear sky photolysis
rates will be adjusted for cloud cover
based on GOES cloud fraction and cloud
transmissivity information.

Interpolated in between.

Ground Level
Ozone Eormation

Pollutants "bake" together in '%o
direct sunlight forming ozone.




Altitude [r‘r‘l]

CO (ppb) along the P3 Flight — July22011: AOD DA case vs. Obs
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