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NOAA NAM 12 - CMAQ Ozone Forecast [20170721 14:00 LT] 

Courtesy: http://www.emc.ncep.noaa.gov/mmb/aq/cmaq/web/html/

Background/Motivation
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NOAA NAM 12 - CMAQ Ozone Forecast [20170721 14:00 LT] 

Courtesy: NOAA EMC/ARL

Background/Motivation

Experiment: Design a series of measurements targeted 
at providing observations (surface and aloft) to improve 

science/understanding surrounding coastal pollution 
episodes and their complexities
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MODIS 08/01/2017

What causes
ozone gradients
near coastal 
transitions?
Differences in
• Cloud 

coverage
• Convective 

boundary layer
depth

• Deposition 
velocity

• Emissions
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Sampling Strategy

12 days of measurements from July 7 to Aug 2, 2017
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Measurement Table

Supported by NASA 2017 Science Innovation Fund Award
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Balloon-borne Sampling
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Sonde Data: 07/20/2017 15:51 UTC (LaRC) and 15:33 UTC (CBBT)

18 launches at each site, mostly within 
30 minutes of each other

Below: Example for 20 June ~11:30 am
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UAV Sampling

Science quality measurements for 
analyses and near-field lidar 
validation on UAV platform

Data	SIO,	NOAA,	U.S.	Navy,	NGA,	GEBCO

Data	SIO,	NOAA,	U.S.	Navy,	NGA,	GEBCO

Data	SIO,	NOAA,	U.S.	Navy,	NGA,	GEBCO
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Mobile Sampling 

Data	SIO,	NOAA,	U.S.	Navy,	NGA,	GEBCO

Data	SIO,	NOAA,	U.S.	Navy,	NGA,	GEBCO

Data	SIO,	NOAA,	U.S.	Navy,	NGA,	GEBCO

©	2018	Google

©	2018	Google

©	2018	Google
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Research Vessel Sampling

In situ measurements of ‘over-
water’ pollution with the 

Smithsonian Environmental 
Research Center  (SERC) 

Research Vessel (17-18 July)
*UMBC Ceilometer 

onboard*

R/V SERC O3 [17 July 2017 09:45-15:35 LT]

©	2018	Google

©	2018	Google

©	2018	Google

Data	SIO,	NOAA,	U.S.	Navy,	NGA,	GEBCO
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Data	SIO,	NOAA,	U.S.	Navy,	NGA,	GEBCO
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Data	LDEO-Columbia,	NSF,	NOAA

Data	LDEO-Columbia,	NSF,	NOAA
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Airborne Chemical Sampling

Payload PI, Institution

HCHO Hanisco/St. Clair, GSFC

NOx/O3 Pusede/Flynn, UVA/UH

CO/N2O/H2O Pusede, UVA

VOC Blake, UCI

CH4/CO2/H2O Hanisco/Wolfe, GSFC

Data <500m (July 20)
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Airborne Chemical Sampling

Data <500m (July 20)
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Lidar Analyses

On-Land

Over-Water

Surface O3

O3-sonde

August 1 August 2
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GSFC (@LARC) - LMOL (@CBBT)
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Lidar Analyses (Differences)

Difference (Land – Water) / Land 

Entrainment, enhanced 
O3 boundary layer as 

compared to over water

Nocturnal 
Residual O3

Layering
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Lidar Analyses (Differences)

Difference (Land – Water) / Land 

GSFC (@LARC) - LMOL (@CBBT)
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Future Work: Understanding physical and chemical differences between lidars
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Summary and Outlook

• Aloft differences in ozone (upwards 
of 30-40 ppbv) were sampled during 
OWLETS at the ’over-water’ vs. 
continental sites

• Chemical gradients can occur 
directly at the land-water interface 

• Supported by Lidar, UAV, 
Sonde, Mobile, Shipborne and 
Aircraft observations

• Could not have been done 
without student intern and 
university involvement

BaltimoreUMBC
Supersite

Hart-Miller
Supersite

OWLETS-2 plans are underway for 
the Baltimore metropolitan area

Summer 2018

For website quick look reports and archive: 
www-air.larc.nasa.gov/missions/owlets/

John.t.sullivan@nasa.gov | timothy.a.berkoff@nasa.gov

mailto:John.t.sullivan@nasa.gov
mailto:timothy.a.berkoff@nasa.gov


1. What is the spatial and vertical extent of the ozone (and ozone precursors) 
in and around the Chesapeake Bay? 

2. What are the mechanisms (low boundary layer, chemistry, weather) that 
produce high ozone over the Chesapeake Bay and lead to high ozone at 
locations on land near the Chesapeake Bay?

3. How much of the ozone (ozone precursors) is a result of local sources 
(EGUs, mobile, ship, boat, etc) and/or pollutant transport (westerly, 
nocturnal low level jet) into Maryland?
– Current (2017) DV is 76ppb at Fair Hill & Edgewood, would be 84 ppbv at HMI

4. Why do the photochemical models appear to over-predict ozone 
concentrations in and around the Chesapeake Bay?  (Measurements would 
be used to answer this question, so what pollutant measurements are 
needed to help improve the modeling?)

5. What source groups and in what locations do policy makers need to focus 
on to reduce ozone over the Chesapeake Bay?

Ozone Water-Land 
Environmental Transition Study 

OWLETS-2 Topics



1. What is the spatial and vertical extent of the ozone (and ozone precursors) 
in and around the Chesapeake Bay? 

2. What are the mechanisms (low boundary layer, chemistry, weather) that 
produce high ozone over the Chesapeake Bay and lead to high ozone at 
locations on land near the Chesapeake Bay?

3. How much of the ozone (ozone precursors) is a result of local sources 
(EGUs, mobile, ship, boat, etc) and/or pollutant transport (westerly, 
nocturnal low level jet) into Maryland?
– Current (2017) DV is 76ppb at Fair Hill & Edgewood, would be 84 ppbv at HMI

4. Why do the photochemical models appear to over-predict ozone 
concentrations in and around the Chesapeake Bay?  (Measurements would 
be used to answer this question, so what pollutant measurements are 
needed to help improve the modeling?)

5. What source groups and in what locations do policy makers need to focus 
on to reduce ozone over the Chesapeake Bay?

Ozone Water-Land 
Environmental Transition Study 

OWLETS-2 Sites



Site Type Latitude Longitude Instruments Contact/PI Product 24-7 R/F
UMBC Research 39.254336° -76.709578° Ozone Lidar john.t.sullivan@nasa.gov Tropospheric O3 Profiles X

Surface Trace Gases john.t.sullivan@nasa.gov Surface O3, NO2, HCHO X
Surface Met john.t.sullivan@nasa.gov RH,T,WS,WD, X
Ozonesondes (20 Launches) john.t.sullivan@nasa.gov O3, RH,T,WS,WD, Profiles X
Surface PM 2.5 delgado@umbc.edu Surface PM 2.5 X
Doppler Wind Lidar delgado@umbc.edu 3D Wind profiles X
Microwave Radiometer delgado@umbc.edu T, RH, H20 mixing ratio profiles X

Ceilometer delgado@umbc.edu
Aerosol Backscatter, Mixing 
Layer Heights X

Pandora robert.swap@nasa.gov Total Column NO2, O3 X
Aeronet delgado@umbc.gov Total Column Aerosol Properties X
VOC Grab Canisters joel.dreessen@maryland.gov VOCs, X

HMI Research 39.241710° -76.363328° Ozone Lidar timothy.a.berkoff@nasa.gov Tropospheric O3 Profiles X
Surface Trace Gases timothy.a.berkoff@nasa.gov O3 X
Surface Met timothy.a.berkoff@nasa.gov RH,T,WS,WD, X
Ozonesondes (20 Launches) delgado@umbc.edu O3, RH,T,WS,WD, Profiles X
Surface PM 2.5 delgado@umbc.edu Surface PM 2.5 X
Doppler Wind Lidar delgado@umbc.edu 3D Wind profiles X
Microwave Radiometer delgado@umbc.edu T, RH, H20 mixing ratio profiles X

Ceilometer delgado@umbc.edu
Aerosol Backscatter, Mixing 
Layer Heights X

Pandora robert.swap@nasa.gov Total Column NO2, O3 X
Aeronet brent.holben@nasa.gov Total Column Aerosol Properties X

Surface Trace Gases ren@umd.edu
O3/SO2/CO/NO/NO2/NOy/Hg(0)
. X

PILS/OC/EC/Trace Gases hennigan@umbc.edu PILS, IC, NH3 (gas phase), OC, EC, X
VOC Grab Canisters joel.dreessen@maryland.gov VOCs, X

UMD Cessna, Small Sensors (JHU), more extensive regulatory sites, TROPOMI
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OWLETS-2 TOLNet Sites
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OWLETS (Sci. Team. Meeting)

Over 40 attendees from NASA/GSFC, NASA/LARC, MDE, 
UMBC, UMD, Argonne Nat. Lab, NOAA ARL



CBBT site,  sonde
launch at sunrise 
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