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History of AQ Forecasting in MD
How an AQ Forecast is Produced.
Usages of Satellite Data



History of AQ Forecasting in MDHistory of AQ Forecasting in MD

19941994 19951995 19961996 19971997 19981998 …… 20042004 …… 20102010



 

Ozone forecasting

 
program initiated 
(MDE, UMD)



 

Color-coded 
reporting

 

developed 
for mapping & 
forecasting

 
(MDE, ALA)

1st

 

ozone map

 
created for 

Baltimore-DC region

1st

 

Ozone Action Day

 
began to promote 
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reduce air pollution 
and protect public 
health



 

Ozone Pollution Map 
broadcasted in 15 NE 
states (MARAMA, 
NESCAUM, OTC, 
EPA, respective state 
agencies)
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AIRNow
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EPA Adopted

 
color-code reporting
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Quality Index

 

(AQI) 
as a standard metric 
to report air quality 
information & 
forecast



 

MDE expanded AQ 
forecasting to include 
particle pollution



 

NOAA started 
providing AQ model 
guidance products
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International

 
Air Quality Index?



 

EPA & Shanghai 
EPB launched 
AIRNow-I



 

EPA integrated new 
technology into the 
AIRNow
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

 

NWS AQ Alert 
adopted in DC-MD-

 
VA



 

NWS started 
working with 
respective 
agencies to 
disseminate

 

Air 
Quality Alert



 

EPA-NWS 
started AQ 
Awareness Week



How an AQ Forecast is ProducedHow an AQ Forecast is Produced
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Usages of Satellite DataUsages of Satellite Data

Excellent for retrospective analyses of air pollution 
events


 
Documenting and visualizing large-scale (not so good for 
small-scale) transport pollution events


 
Documenting exceptional events (need to quantitatively 
answer cause and effect questions)

Air quality forecast


 
Help determine potential upwind particles and carryover 
pollutants for the following day


 
Help validate model guidance performance


 
Help track transport of smoke, aerosols, dust, etc. 
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Smoke/Aerosol Transport (2 of 6)Smoke/Aerosol Transport (2 of 6)

Satellite Detected Fires (red dots)Satellite Detected Fires (red dots)

Smoke PlumeSmoke Plume

 

(shaded gray)(shaded gray)

June 24, 2010 June 26, 2010

NOAA HMS Fire Analysis

HMS Fire Analysis maps clearly show the intrusion of 
smoke into the Mid-Atlantic/Northeast.

Data Source: NOAA HMS Fire and Smoke products

http://www.osdpd.noaa.gov/ml/land/hms.html


Smoke/Aerosol Transport (3 of 6)Smoke/Aerosol Transport (3 of 6)

Smoke and HazeSmoke and Haze

 
(fuzzy and gray)(fuzzy and gray)

 
very dispersedvery dispersed

 
over Midover Mid--AtlanticAtlantic

 
& Northeast& Northeast

Trajectories tracing source Trajectories tracing source 
of airof air--mass before arriving mass before arriving 

in Piney Run and UMBCin Piney Run and UMBC
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MODIS High-Resolution Visible-Satellite Imagery

 
(June 26, 2010)

Data Sources: NOAA HMS Fire and Smoke products | NOAA ARL HYSPLIT Model

 

|

 

NASA OnEarth

 

JPL WMS Server

http://www.osdpd.noaa.gov/ml/land/hms.html
http://ready.arl.noaa.gov/HYSPLIT.php
http://onearth.jpl.nasa.gov/


Smoke/Aerosol Transport (4 of 6)Smoke/Aerosol Transport (4 of 6)
Satellite Detected Aerosols Above Boundary Layer

 
(June 23-27, 2010)

SmokeSmoke
PlumePlume

* UMBC

General Transport Direction

General Transport Direction

SmokeSmoke
PlumePlume

* UMBC

General Transport Direction

General Transport Direction

Data Source: NASA GES DISC GIOVANI

http://disc.sci.gsfc.nasa.gov/giovanni


Smoke/Aerosol Transport (5 of 6)Smoke/Aerosol Transport (5 of 6)
Lidar

 

Measuring Aerosol Column over UMBC, 
Catonsville, Baltimore County (June 26, 2010)

Elevated Smoke Elevated Smoke 
and Haze/Aerosolsand Haze/Aerosols
(primarily above (primarily above 

surface layer)surface layer)

Elevated Smoke Elevated Smoke 
and Haze/Aerosolsand Haze/Aerosols
(primarily above (primarily above 

surface layer)surface layer)

Data Source: NASA Micro-pulse Lidar

 

Network MPLNET

http://mplnet.gsfc.nasa.gov/


Smoke/Aerosol Transport (6 of 6)Smoke/Aerosol Transport (6 of 6)





 

Strides have been made during the past few years to 
make satellite products relevant to air quality 
applications. 



 

Need real-time reliable satellite products with high 
spatial and temporal resolution to track transport 
pollutions (short-range, ‘long-range’

 
and likely ‘inter-

 continental’
 

transport issues in coming decades).


 

Need satellite products that connect (qualitatively and 
quantitatively) with ground-based measurements to be 
better utilized for AQ forecasting & policy-relevant 
activity.

TakeTake--Home MessagesHome Messages



Maryland Department of the Environment

 
1800 Washington Boulevard | Baltimore, MD 21230
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ContactContact

Duc Nguyen
 Senior Meteorologist

Ambient Air Monitoring Program
 Air and Radiation Management Administration

dnguyen@mde.state.md.us
 410-537-3275
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