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DISCOVERDISCOVER--AQ ObjectivesAQ Objectives
Relate column and surface observations for O3, NO2, CH2O and aerosols.

Improve understanding of use of satellite obs. to diagnose surface conditions.

Examine diurnal variation of surface and column observations 
Improve understanding of diurnal variability influences on satellite interpretation
Improve knowledge of factors controlling diurnal variability for testing and improving 

model

Examine horizontal scales of variability affecting satellites and models.
Improve satellite interpretation for areas with steep gradients.
Improve representation of urban plumes in models. 
More effective assimilation of satellite data by models.
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CollaborationsCollaborations
EPA : Jim Szykman and David Williams

Additional surface NO2 (photolytic chemiluminescence)
Mobile NO2 (quantum cascade laser)
Coordinated Cessna flights of ocean color radiometer package

NOAA: Rick Saylor and Shobha Kondragunta
NOAA/NWS CMAQ O3 and PM forecasts for flight planning.
GOES and GOME-2 near-real time trace gas and aerosols 
retrievals 

MDE and UMD (Jennifer Hains and Russ Dickerson)
Additional surface monitors.
Conducting coordinated flights with Cessna aircraft.
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Flight PlanFlight Plan
12 flight 
days

6 spirals at 
surface 
stations.

Tethered 
balloons 
and sondes 
to capture 
lower 
boundary 
layer.
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Green Line: UC‐12 flight path
Green Boxes: estimated ACAM swath
Yellow Line: P‐3B flight path
Red line: R‐4001 restricted area (cameras off 
during over flight)
Blue Line: ICAO FIR Boundary
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2010 DV 78 79 89 78 67 77 76 77 77 75 78 74 75 80 75 72 71
5/26 76 76
5/30 76 76
5/31 80 79 77 77 83 76 76 83
6/1 79 92 81 92
6/7 79 89 83 76 76 89 77 89
6/8 80 88 114 101 87 83 79 87 95 82 82 81 77 94 91 76 114
6/9 87 106 83 76 82 77 93 86 76 80 86 96 100 106

6/10 94 87 81 77 86 92 92 91 98 76 78 98
6/18 76 76 76
6/28 76 76
7/1 80 80 81 80 79 81
7/2 98 78 107 87 83 92 85 78 81 85 88 88 79 84 107
7/3 84 78 84
7/5 78 98 91 82 85 98
7/6 90 76 90
7/7 85 79 87 85 84 88 79 83 76 94 82 78 94

Peak 8-hour O
3 

(ppb)

DISCOVER flight
UMD flight



Bay Breeze OccurrenceBay Breeze Occurrence
July 5, 2010 15 EST

http://www.airnowtech.org/gis/index.cfm



Courtesy: Chris Loughner UMD

Low resolution 
- O3 in the bay.

High resolution
- captures bay breeze. 
- O3 closer to 
measurements.

High res. CMAQ captures bay breezeHigh res. CMAQ captures bay breeze



DISCOVERDISCOVER--AQ Status updateAQ Status update
3 flights completed with 58 profiles completed.

Spirals from 1000 – 10,000 ft.
Transects at 1000 ft. between spirals.

Remote sensing instruments operational at 6 
ground sites.

Expect 9-11 more flights with at least 230 
profiles.

3 flights completed with 58 profiles completed.
Spirals from 1000 – 10,000 ft.
Transects at 1000 ft. between spirals.

Remote sensing instruments operational at 6 
ground sites.

Expect 9-11 more flights with at least 230 
profiles.

http://www-air.larc.nasa.gov/missions/discover-aq/discover-aq.html

http://discover-aq.larc.nasa.gov/


Use of DISCOVERUse of DISCOVER--AQ resultsAQ results

Improve understanding 

Boundary layer chemistry. 

O3 precursor transport.

Extent of O3 and aerosol 
pollution.

Provide measurements to test air 
quality models.

Clues on how to better regulate 
emissions.

Increase usability of satellite data. 
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O3 precursor transport.

Extent of O3 and aerosol 
pollution.

Provide measurements to test air 
quality models.

Clues on how to better regulate 
emissions.

Increase usability of satellite data. 
We acknowledge the free use of tropospheric 
NO2 column data from the OMI sensor from 

www.temis.nl

OMI tropospheric NO2 July 2008



ContactContact

Jennifer Hains
MDE

jhains@mde.state.md.us

mailto:jhains@mde.state.md.us
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