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Dr. Hanna has been carrying out a long-term study to understand the basic physical principles of boundary layer flow, turbulence and stability in urban areas. The research has led to publications emphasizing analysis of street-level and rooftop sonic anemometer observations obtained during field experiments in Oklahoma City (Joint Urban 2003 or JU2003) and in Manhattan (Madison Square Garden 2005 or MSG05 and Midtown 2005 or MID05).  Several papers have been published describing the results (Hanna et al. 2006 and 2007, Hanna and Baja 2009, Hanna and Zhou 2009).  Current research addresses variations of urban boundary layers across the urban area (using the Oklahoma City field data), and extension of the turbulence analysis to additional urban data sets (e.g., Basel BUBBLE, London DAPPLE, Marseille UBL/CLU-ESCOMPTE, Goteburg, and COSMO).  Specific questions include:

1. When there are several meteorological instruments in the built-up downtown area, what is the spatial variability of fast response observations of turbulent energies and fluxes in the urban canopy layer?

2. What is the best way to define the surface scaling parameters (e.g., u* and T*) derived from urban boundary layer observations and used as inputs to various types of models?

3. Can the variations in winds, turbulence, and stability in an urban area from the built-up downtown area to the upwind and downwind rural areas be parameterized?  

4. Can the vertical variation of stability, from near street level to several times the mean building height, be parameterized in the suburban and downtown areas?

5. Because routine detailed meteorological measurements are not usually available from urban areas, is it possible to use routine observations from airports or mesonetworks to parameterize the winds, turbulence, and stability in the urban area?

    A full-time post-doctoral position is available in the Program of Exposure, Epidemiology and Risk at the Harvard School of Public Health (see http://appserver.sph.harvard.edu/eer/) in Boston to participate in this research for a one year period, beginning on 1 April 2009, with the possibility of renewal for an additional year. The candidate could also assist in related studies such as application of urban wind flow and dispersion models to estimate the effects of particle pollution due to traffic in urban areas.

    Interested persons should contact Dr. Hanna by e-mail (shanna@hsph.harvard.edu 
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