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Analyzing Air Quality and Climate Change Data During the C&¥9IPandemic
What Are We Learing?

Background; For over 30 years, the Maryland Department of the Environment (MDE) and
the University of Marylan€ollege ParkUMCB have worked in partnership to conduct pohcy
relevant research on air quality and climate change. This partnership hasi¥Eaed
collaboration withother states andoartners likethe National Aeronautics and Space
Administration(NASA, the National Institute of Standards and Technoldgi&(), the National
Oceanic and Atmospheric Administratidd@AA and other universities like Howard University
andthe University of Maryland Baltimore Counilhis collaborativeesearcheffort has led to
some of the gatestand the ration@ most successful efforts to reduce air pollution and protect
public health MarylandQ Bepartmens of Transportatiorand Natural Resources haveals
provided support to the current effort.

COVIDB19 Analyses The goal of this research is to help inform policy makers working on
efforts to further improve air quality and to reduceagnhouse gases (GHGhis effort, started
in early March, is using traffisatellite, air qualityy GHG and other dattp analye how reduced
traffic and other changes linked to social distanaioging the COVH29 pandemiare
affectingpollutants thatcontribute to poorair quality and climate change. The analyses are
evolvingand it is not possible to draw definitive conclusions at this time, but the data is
extremely interestingUpdate #1 on this issue was released April 18, 2020.

What We HaveSeen to DateX | vOd®Bkview

1 Trafficcontinues to be downbut both car and truck traffic began to slowly increase
around the middle of April. Truck traffic appears to éaeturned tonormallevels.

1 Satellite measurements of nitrogen dioxide (N©ontnue to show significant
reductions in column N NQ is a very good indicator for combustion related
emissions.

1 Levels of air pollutants like ozonghiptochemicakmog)andfine particlePM, s) are
also very low right now. These low levels appear to be driven more by the historical
downward trend from regulatory programs and less by Ca@MIElated activities.
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1 Levels of carbon dioxide (©@n the air, measuredrom tall towers andy Universityof
Maryland College Padirplanes flyingaround Baltimore are also lower than expected.
CQ is themost prevalent GHG linked to climate change

1 Analysisshowsemissions from power plants and other energy generation sources are
also down Emissions ofitrogen oxide NQ,) and sulfur dioxide (S{) key emissions
linked to ozone andéM, s air pollution are down. Emissions of £&e also low.
Interestingly these low emissionm the energy sectoappear tobe more driven by
historical downward trends dven by regulatory programs and nsd muchCOVIBL9
related activities.

9 Data on vehicle miles travelled (VMT) show dramaduction in VMT in the 50 to 80%
range. This means that mobile source emissions@fand CQ@should be down
significantly Efforts to quantify these reductions are ongoing.

1 Initial analysis of telework indicates that common sense efforts to expand telework
policies could generate sidimant reductions in GHG emissions.

Traffic Data; Initial and primary analyses tiffic datausea 5 9 Q&  Nair indRitothing S
station located at the-85 rest stop between Baltimore and Washingtbight duty gasoline
vehicle traffic (cars and passenger trucks) remain down by approximately 40% thdagh

been steadily increasingacktowardslevels seen beforsocial distancing measuresere
implemented The most recent data points indicataffic only 32%belowbaseline levels.

Heavy duty diesalehiclesexperienced a maximum 8% decline during the lowest week in April.
However, sine March14™, truck trafficin generahas only been down 2% in aggregate and has
been at levels similar to the baseline prior@G®VIBL9 related response activities.

% MDE Traffic Counter at I-95 Near-Road Site (Feb 4 - May 26, 2020)
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Satellite Datac Satellites have become a powerful tool to analyze air quality and climate
change.NASA works closely withMCP and MD&n satellite déa analysisSUMCP has been
usingthe satellite datao look at changes itroposphericcolumn NQ. Tropospheric alumn

NG is theNG, measured in thdowest layer of the atmospherebserved by the satellite from

its orbit. Thesedataare directly related to ozone air pollutioand arealso a good indicator for
changes in emissions of combustion sources (power plants and vehitleg)ata shown

below, which is still very preliminarghowsmaps ofNG, acquiredbefore andduringthe

COVIBL9 pandemic.The red in the satellite images correspond to about 2 ppb near the earth
surface, within the air quality standard for B®ut enough to make a lot of smog and possibly

lead to an ozone event.

Satellite Observations oNO,

Average foposphericColumn NQ for March 25¢ May 26, 2019left) and 2020 (rightasObserved by TROPOMI
(TROPOspheric Monitoring InstrumgnbDataAre Only UsedWhen Qoud Coveris LessThan 30%
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PreliminaryMDEanalysis air quality data from Marcti4"-May 18" attempts totease out

the level of improved air quality associated

with the COVIEL9 response activities. This is
complicatedas multiple factors, including
weather, historical downward trers] and
challenging spngtime atmospheric
chemistry, must be consideredo isolate the
benefit of COVIEL9 related activities, only
the additional benefit aboveohg term
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driven by regulatory programsere considered.

Averageconcentrations measured below thestorical trends can provide preliminary

estimates of how much theCOVIBLY9 response activities have reducH@ air pollution.NG;

measurements were estimated to have decreaseddl$8% in the urban areadlQ, showed

little change at the elevated Piney Run site, but

A o March 14 -tay 18 total reactive nitrogenNOy), which includes
by long-range transport species, measured a 9%

decrease beyond thkistoricaldownward trend.

: Ozone is low, with peak-Bour ozone

545 ] WV%\' measurements setting alime or near-all-time

< lows regionallyHowever, maximum

temperature data shows the period has been

w0 o w2 o = T guite cool, making a quantitative assessment of
the impact on ozone premature.
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PM; sconcentrationsare amongst the lowest ever recorded in Maryland, but theywit@in
the noise ofthe historical downward trend PM2.5 Averages Since in Maryland 2010
data, with noclear COVIR19 response related o for March 14 - May 18

impact noted at this time.

Preliminary overall conclusions are summarize :
below. 5
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1 Ozone or smgisnear record low, but
other factorscanplay a major role in
these reductions w0 2o oz om0 52‘;; we 27 a0 20 20

1 PMslevelsare also amongst the
lowest ever recorded. Like ozoraher factors are playing a major role in these
reductions

1 Carbon monoxide (CO) levels are down Ippeximately25%above and beyond
existing trends. CO is an air pollutant directly linked to mobile source emissions
especially cars and light duty trucks

1 NGO concentrations in the urban areas astsodown by about 15%bove and beyond
existing trends.

1 Levels of NOy, often used as an indicator for air pollution transported from upwind
states aredown about $%beyond the existing trendt the MDE mountain top Piney
Run monitor in Western Maryland.




1 Black carbon levels at the MDE near r@&dmonitoringsite in Howard County are
down about30%beyond currentyearlytrends.Black carbon is also@otent contributor
to climate changeand is often associated with mobile soumissionsespecially
diesel

New Greenhouse Gaand ClimateChange Analyses

We are cooperating with NASA, NOAA, and NIST in this effort. Only part of the ddtedm
analyzed, and all must be confirmed, but emissions of both CO apftdd®©Baltimore and
Washington appear thave fallerroughly 30% due to travel and other restrictions

implemented to fight COVHDO. NOAA is supporting efforts to model air quality primarily for
forecasting needs, and has brought a research aircraft to the eastern US. Flying over major
cities between Washgton, DC an@oston, MA, this aircraft has been measutdlgD Q &, / h

CH, and COResults will be combined with observations from the ORCessna and

Purdue/SUNY Duchess. By examining the concentrations upwind and downwind of urban areas,
we can estimatéhe mass flux of eachas. We also look at ratios of gases.

CQ Levels Before and AftStart of OVID19 ResponsdéctivitiesMeasured by UMCP Research Aircraft
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How to interpret the aircraft data. These fougraphs show the CO2 and CB4Gdata collected by the UMCP aircraft on 2/14/20 and
4/16/20. The lines follow the flight path for each day. The colors show measured concentrations. Reds indicate éigbents Blue
indicates loweramounts Both CO2 and CH4 are lower after start of social distancina. but CO2 shows a areater impact




