Wintertime Airborne Measurements of Greenhouse Gases

and Criteria Pollutants in Washington D.C.
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represent a large water vapor source. Similarly, the Baltimore-
Washington Metroplex I1s a source of aerosol and/or contributes to

aerosol growth as pre-existing PM passes over the cities.
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Mass balance flights were designed to quantify emissions from the Figure 2: (A) Comparison of urban CH, plume measured at urb_an_ centers, which - could influ_ence _urban water c_ycles_ and
Baltimore-Washington Metroplex, an area of ~10 million residents, by different altitudes. (B) Downwind transects colored by CH, radiative forcing. We plan to further investigate these relationships.

sampling upwind and downwind of the urban centers. Figure 1 shows the enhancement.
flight path colored by various species concentrations. Flights initiated

from Manassas Regional Airport (KHEF), followed by one upwind transect. CONCLUSIONS
Three downwind transects were flown at varying altitudes spanning the
depth of the boundary layer. Two vertical profiles were conducted at the
beginning and end of the flight to characterize the boundary layer and
extent of vertical mixing.
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EXPERIMENTAL DESIGN

ALAR was equipped to measure the greenhouse gases (GHG’s) and
criteria pollutants:

 carbon dioxide (CO,) * ozone (O,) 200
* methane (CH,) * nitrogen dioxide (NO,) .

Height Above Ground (m)

We have shown that the airborne mass balance approach is capable of determining megacity-scale GHG fluxes. Airborne based
observations are also ideal for investigating spatial and temporal variability in GHG and criteria pollutant concentrations in and around urbanized
areas. Further work will investigate the influence of RH on PM and cloud formation, as well as other wintertime trends in GHG emission rates and
criteria pollutant/GHG emission ratios.
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