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The same plume In the vertical

This is why ground monitors in GA/FLA didn't ring bells

ol

Height (km)

Distance along track (km)

(more on this later.....)



NASA Three-Dimensional Alr
Quality System (3D-AQS) Project

® Integrate NASA satellite sensor and lidar data
Into EPA’s operational air quality data systems:
AQS/AirQuest, AirNow

® Provide greater accessibility and usabillity of
satellite and lidar data to all users of these
systems: IDEA, Smog Blog, REALM

® Develop visualization tools in horizontal and
vertical dimensions for comparison with CMAQ
forecasts and retrospective analysis



Why are we interested In
measuring air quality data in 3D?

® Regional haze and regional scale events

® | ong and medium range transport

® Clean Air Interstate Rule

® Improved modeling and validation of models
® Regulatory accountabllity

® Health endpoints?

Satellite sensors can provide horizontal data coverage,
ground and space-based lidar can measure aerosols In
the vertical dimension.

"At this point, we are ants on a two dimensional world...."



Current Datasets: Ambient
Ailr Monitoring for Aerosols

® “True” measure of air quality

- Varying temporal scales
(hourly, daily, 1 in 3 days)

- Sparse networks spatially
® Ground-based concentration
IN mass units (ug / m3)
® Monitors usually sited in
urban or rural areas only, e.g.,
- Urban FRM network July 20, 2004
- IMPROVE in Class | areas
® Used for forecasting and historical analysis (including compliance)
® Decision support systems include:
- AQS / AirQuest (http://www.epa.gov/ttn/airs/airsags/)
- AIRNow (http://www.airnow.gov)




Some key air guality satellite sensors

CALIPSO
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Integrated System Solutions for 3-D AQS Impactlng Alr Quality & Public Health

Value & Benefits to

Sun Earth Observations and Models for

INPUTS

OUTPUTS
NASA/NOAA/EPA/ UMBC/CIMSS/BMI

Partnership Area

OUTCOMES

ssessments/ Forecasts B Citizens & Society

Decision-Support Tools
Observatiox AIRNow/AQS-EPA/NOAA| | Increase accuracy
Terra/Aqua eIncrease synoptic data for | in AQ forecast:
MODIS PM, 5 forecasters reduce poor air
AIRS AQS/AIRQuest (EPA) quality health
LIDAR Models I eMulti-dimensional aerosol impacts.
REALM NOAA related data and analyses:
MPLNet | Hysplit eAssess general state of air Increase knowledge
GOES 3D-AQS quality and trends m)| in causes or poor
GASP LaRC. e Assess progress of SIPs and air quality — leading
Aura HeiTet compliance to improvements in
OMI IM.PACT I eWaivers to air standards AQ and confidence
CALIOp | trajectory e Air quality rule in government.
CALIPSO | model development
AERONET NEPHTN-PHASE (CDC) m)| Improved

eProduce better AQ maps prevention

through statistical models initiative targeting.

IMPACTS

EPA/NOAA/CDC



http://www.epa.gov/

3D-AQS Iintegrates disparate
datasets - our vision
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Baltimore, MD Summer 2004

<1505 Old Town (Baltimore) Summer 2004
1”(]IllllllllllllllllllllIIll|lllllII|lIIIIlllllllllllllllllllllll
n Hourly PM2.5 Speciation MODIS ACD
® Daily Average PMZ2.5 A Total Fine Mass ® Terra 11.5
i A Total Carbon O Aaua
A B Total su
| 80— AK_jon*
S . July 21
Ef'ﬁ — Mixed down Aug 24
s E ‘r]]u;ﬁ? e smoke Transported
= I Ity |
5 g = 00F gsmoke | o . g 10 haze -
o ° | ' | _Normal haze | '
+—= e ' bl {h
S8 2 Q | . I
% ik} i | [ | -
] 5 . |
s £ 40 _' | @ { lf | ' \ " ! | o A
= c?j f ! T II| | '
= i . —0.5
T el r W
% Eﬂ |L | I._. ||| m I' |. ] L .|.|I J “ll hl

L T T | \ '

_ Moderate

i { fl ' I Fw I.-}"' ! |
| i ! i d ."*-'l. 'L.+ A I|'l. A '
ﬂIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII‘IIIIIilllIIIIlIIl‘.IIIlIlIIIIIIﬂﬂ

Jul 03 Jul 13 Jul 23 Aug 02 Aug 12 Aug 22 Se
E(?Uﬂr 2(?04 2(?04

2004 2004 2004 I’.]"-1—

MODIS AQD



100 + 1.6
— Hourly PM2.5
90 ) ] Dailyiverage PM2.5 +1.4
80 | ® MODIS AOD
—Lidar OD Total Column 112
- 70 - —Lidar OD Below Boundary Layer '
£ 60 - 11
(@]
2 50 - + 0.8
= 40 106
% 30 -
+04
20 -
10 | + 0.2
0 ‘ ‘ 0
08/22/04 08/23/04 08/24/04 08/25/04
August 24, 2004
T 05
0.45
25
0.4

Altitude (km)

05F

1.5

~0.35

103

10.25

0.15

0.1

0.05

18:00

Sulfate transport to
Maryland
24 August 2004

L) . T
..r='~ 7




Alaskan Smoke over
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UMBC Atmospheric Lidar Group Homepage

py  Pasie @A hop://falg.umbc.eduf
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UMBC data
can all be
found at
http://alg.umbc.edu




£ U.S. Air Quality - Mozilla

' File Edit View Go Bookma Tools Window Help
4. % 3 8B g =
Back i Farward i Reload Stor |<J‘ hitp://alg.umbc.edu/usag/ ng_l__Search] Print v E

v 4% Home | ‘!Eookmarks lmozilla.org lLatest Builds

U.S. Air Quality

"US. Air Quality (The Smog Blog), http://alg.umbc.edu/usaq g

September 19, 2004

CLEAR, LIGHT HAZE, AND CLOUDS D ai | y p O S tS

Beautiful clear skies in much of the eastern «d cloudy in the west. PMa.5 concentrations were similar, mostly good

with a few exceptions in the midwest.

T

Search

Recent Entries

NASA satellite images, EPA data, etc.

Posted by Jill Engel-Cox at D6:30 BM S

September 18, 2004

SOUTHCENTRAL HAZE

.
The remnants of hurricane Ivan continued up the eastern U.8. producing very heavy rain and strong storms. The midwest and west were clear, but some smoky haze has I n d eX & L I n k S
built up in the southeentral region (Texas, Oklahoma, Arkansas, Louisiana). :
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Elastic Lidar Facility (ELF)

Atmosphere
Smoke, Haze, Dust,
Clouds, Aerosols

14” Schmidt-
Cassegrain
Telescope

Nd:YAG
532, 1064 nm

Receiver




http://alg. umbc edu/REALI\/I

tepages rd stMail NSPIRES Confluence NASA X.500 The Coddard Librar

Vindows Me... fiy Welcome to the REALM Data Ce...

January 2007

Tue| Wed || Thur

Mon Wed Fri | Sat
2

s (e s b b
i o [0 |u 0 i 2 i3 Jus Jus Jus |
E 33

14 |15 Jis |17 _Jis 18 1o o a1 2 |3
2 s jr s o Ja0

25

ps_Joo Jpo pr =

OCTOBER 2006
Mon || Tue || Wed || Thur

SEPTEMBER 2006

Mon| Tue| Wed || Thur|| Fri Sun || Mon| Tue || Wed | Thur|| Fri || Sat

EEEE NN
N
5 s Jis s o s o |




OO RDC:12-04-06 (&)

Reloac Print  Home R hrrpe /Jalgumbe edu/~li/map_try.papiate=4N2c200R ¥ | Go |C. v Sezrch
Latest Headlines UMBC Home Page ALG WEBMAIL UMEC Whitepages HR PS Finance Remrlever Elackboard ComcastMall NSPIRES Confluence NASA X500 The Godcare Library
Apple - Downloads - Dashooa... [ Downlbad details: Windows Me... Bl Welcome to the REALM Data Ce... m RDC:12-04-06
_ HOME
thm of Range comrected Power{ 1064nm)

ELF §32nm Total Atteruted Backsactier

L

B g

M 1

EST time [hr]

1800 100 000

Data
Available

E _— o lata
;- kY Wi e X fePue
E 45 MR Dt
3 I Al hc:‘rm\\“
/ /? \’,R)/j Specifies of REALM
_ l‘( Participants
30 " R
i Q\H 2
25 i EE—
-0 -80 -70

Longitude (W)

Done




MODIS Direct:
http://eosdb.ssec.wisc.edu/modisdirect/

IDEA: http://idea.ssec.wisc.edu/

MODIS 2008/10/07 AOD/COT & AOD Trajectories on 2006/10/07 187

2.0 0.2 04 0.6 9.8 1.0 1040 800 600 400 200 O D10 20 3 49 B0 6D 7O
AGD Trajectory Presaure (mhb) CoT

MODIS Terra, October 7, 2006
MODIS Direct and IDEA run by UW-SSEC




Infusing satellite
Data into

Environmental
Applications

We value your feedback! Pleaze send any commentz, problems and
suggestions o the IDEA Team.

WEABRA

MODIS aerosol optical depth, with aerosol GOES aeroscl optical depth, with aerosol trajectory
trajectory forecast forecast

GOES AOD 14:45UTC BM/D6 Tragaciary on 18:00UTC 8/2/06




Direction of changes to the website

IDEA* » "“3D-IDEA”

* Infusing satellite Data into Environmental Applications
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Image by Chip Trepte and Kurt Severance, AA Langley



Sahar:;n Dust

February 24, 2007
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Progress of 3D-AQS Project (6/07)

Progress

Determined priority datasets:
« MODIS AOD and PM, . monitor matched data
« GASP AOD, AERONET AQOD, LIDAR profiles and AOD

Ported 2004-2006 MODIS AOD-PM, . matched station data to AirQuest
Started development of finer resolution AOD data (5x5km and 2x2 km)
Started development of 3D visualization methods

Transferring IDEA to operational NOAA environment - Add GASP
Formation and interaction with end user committee

Timeline

2007-08: Evaluation of other sensors (OMI, AIRS) for integration into
AirQuest. Implementation of 3D visualization and data output.

e 2008-09: Complete data integration and transition to operations



3D-AQS Needs Input

® End user input needed
- Input sought through end user committee
- Email always welcome: engelcoxj@battelle.org

® Type of input needed
—> Data types of interest
- Level of processing and format required
- Type and style of visualization
- Temporal and spatial needs

® Better data accessibility = more use and demand for
environmental information = greater understanding of
our atmosphere






Backup
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