
ABSTRACT: "Airborne particles exist in a wide variety of shapes, sizes, and chemical
compositions. Some are natural, some are emitted from human activities, and others are
formed in the atmosphere from gases. The gases can also be natural or anthropogenic.
Once airborne, particles can be carried hundreds or even thousands of kilometers by
wind before interacting with surfaces and depositing. In this talk, we examine the many
ways in which atmospheric particles interact with surfaces of all kinds – natural
vegetation, agriculture crops, landscaping, bare soil, water, snowfields, and urban
hardscape surfaces. Such understanding is important when predicting the ultimate fate of
particulate matter, whether the particles are inhaled and reach the human respiratory
system, or whether they deposit on surfaces and cause damage. In all cases of deposition
from the atmosphere, particles carried in the mainstream of the airflow must somehow
be delivered to the quasi-laminar boundary layer adjacent to the surface, and must then
traverse the boundary layer to rest on the surface. These two steps, as well as a third
step in which particles rebound off the surface back into airflow, define the deposition
process. For a large field of uniform vegetation less than a few meters in height, the wind
field and boundary layer characteristics are well known, and deposition onto the
vegetation can be predicted for a range of particle sizes and wind speeds. For more
complex vegetation, such as a forest canopy, we usually resort to empirical methods to
estimate deposition. For water surfaces, the hygroscopicity of the particles may need to
be taken into account. Deposition on large lakes and the oceans must also account for
wave action. Deposition to snow is complicated by the porous nature of the surface, and
the fact that the surface area of individual snow crystals may influence the motions of
very small particles. Finally, estimating deposition to buildings, roads, and other urban
surfaces can be a challenge due to the changes in geometry of the surface over short
distance scales. We discuss the special case of estimating particle deposition onto urban
surfaces, include a large extensive green roof. Both modeling and measurement of
particle interaction with surfaces is presented, and use of well-controlled experimental
surfaces in wind tunnels as well as in the ambient atmosphere is discussed as a means of
improving our understanding of the deposition process. A separate tutorial covering the
airflow and rain impinging on a green roof in Syracuse, NY will be presented. The tutorial
will explain the capabilities of a new website showing real-time data and archived data
from the green roof. The website is intended for use in the classroom to help students
understand the physical processes taking place on a green roof and the functions of a
green roof.“
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