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MOTIVATION

0 Powerplants andirban areas are major producers of sulfur dioxide
(3 /), nitrogen oxides.( /g, and carbon monoxide (CO).These
pollutants can become oxidized and undergo photochemical reactions
to form ozone [ ;).

o0 Tropospherid ;can be transported by the wind, creating poor air
guality downwind of urban areas.

0 Landwater interactions, such as sea breezes impact the regional
distribution and transport of .

o The Long Island Sound Tropospheric Ozone Study (LISTOS) was
conducted during summer 2018 to better understand the complex
combination of factors making air quality a persistent issue downwind
of New York city and the Interstate 95 Corridasuch as sound/sea
breezes, background flow and chemical processing in the Sound
boundary layer.

METHODOLOGY

0 18EnscElectrochemical Cell (ECC) Ozonesondes, equipped with Vaisalg

Radiosondes, were launched to measure vertical profifés, mixing
ratio (MR), temperature, pressure and relative humidity in the
troposphere and lower stratosphere.

0 The sondes were launched using 1200 gram balloons from The Flax
Pond Marine Lab in Old Field, New York.
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Figure 2Brennan Stutsrim and Chris Conover
launchingan ozonesonde from Flax Pond
Marine Lab in Old Field, New York.

o Surfacd MR measured by the ozonesondes were compared to
concentrations measured by TA&ermoEnvironmental
Instrumentation 49c AP| T400 Ozone Analyzer at Flax Pond.

Figure 1.GoogleEarthimageof Longlsland, New York.

Figure 3:0ne-to-one plot comparing surface values/of concentration measured in parts
per billion by volumegpbv). The color of each dot represents the Air Quality Index (AQI)
based on an eight hour averaged surfAceMR, as measured by the New York State
Department of Conservation (DEC).

o The ECC ozonesondes tended to measure slightly lowBtR on the
surface than the Ozone Analyzer housed at Flax Pond.

RESULTS

d)  LISTOS Launch O3 day 0.0~16.0km b) LISTOS Launch O3 day 0.0~5.0km
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Figure 4a and 4bVertical profiles measured by ECC ozonesondes launched frofAdAdkarine Labduring
the 2018LISTOS8eld campaign/ MR is plotted, ippby, from the surface to sixteen and 5 Kilometers
respectively. The bold red profile represents the mean of all measured profiles averaged every 5 meters. The

shaded red area represents 1 standard deviation from the mean profile.
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Figure 5a and 5hviaps with contours of geopotential height, wind in
knots with shaded isotacrendtemperaturerespectively. Data taken from
b/ 9t Qa KIfF RSANBS /EfAYIIGS C2NBOI ai
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DISCUSSION

o The/ MR, found irfigure 4,i1s more variable In
the first 1.8 Km than the rest of the lower
troposphere, implying that the boundary layker
IS highly sensitive to the production bf
precursors by local sources.

MR from the July 10case is an outlier in

much of the profile, but is especially highthe

lowest1.8 Km,where the MR Is twice as much as
the mean profile.

o The low relative humidity near the surface found

In Figure 7allowed a thick mixed layer to develop
without forming clouds, which would have
hindered/ production.

o The westerhflow weakening over Long Island

due to the pressure gradient nearly disappearing
at 300 and 85@nb allowed a sea breeze to form
on the southern coast starting around 15 UTC

(Figure 9.
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{ @ &G S YFigw& ayahd byetticadipmfiles from the surface to sixteen Kilometers/ of MR, and relative

humidity (RH) as measured by balloon borne ozonesondes launched from Flax Pond. The virtual
potential temperature (theta V) was calculated from measured values of pressure, temperature and
relative humidity.c) and d)Vertical profiles from the surface to 5 Kilometers ofMR, RH and theta V.

Figure 6:Map centered on New Yoiktatewith METARsurfacedata
plotted with temperatureanddew point in Celsius, mean sea level
pressure in millibars and wind barbs in knots.

Figure 8 Twentyfour hour back trajectories for 100, 1000 and 3000 meters ending at Flax
Pond, calculated from a High Resolution Rapid Refresh (HRRR) model. The bottom plot is
the height of the air parcels during the back trajectory.

CONCLUSION

0 The8-houraveragesurface/ concentration
In Old Field, New York as measured by the
DEC, on July ®018 was in the Very
Unhealthy range on the Air Quality Index.

o0 The high pressure, warm 8%db
temperature, and low relative humidimy
the boundary layeallowed unhealthy
amounts of/ ;to be created Iin the mixed
layer from pollution created by New York
City

0 Thewesterlybackground flowtransported
/s YR A0 QafromING QakNIty2 NE
eastward along Long Islapghile the sea
breeze advected the pollution towards the
North Shoregcreating unhealthy air quality In
Old Field, Nework.

. wind Speed: PROF_EHAM July 10, 2018
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Figure 9Time series of wind speed in the lowest 2.5 Kilometers above the surface as
measured by LIDAR profilers at Wantagh, NY, Stony Brook, NY and East Hampton, NY
respectively. The wind bars are in knots with trentation ofthe barbrepresenting

the direction of the wind and the shadingwsnd speedin metersper second
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Figured: Mean profile plots,YtChun Lin, ASRC and National Central University, Taiwan

Figure5: Data can be found dtttps://www.ncdc.noaa.gov/dateaccess/modetata#CFSRlata
Figure 6:Data taken from THREDB&ver found at
http://thredds.atmos.albany.edu:8080/thredds/catalog/metarArchive/ncdecoded/catalog.xml?da
taset=metarArchive/ncdecoded/Archived Metar_Station Datacdmr

Figure7:/ MR plots, Chris Conover, SUNY University at Albany

Figure8: HRRmack trajectoriesxCITEoftware Lab, ASRC

Figure9: LIDAR profiler time seriesCITESoftware Lab, ASRC




