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Research interests: 

Our research group is interested in: 

• Thunderstorm dynamics and thunderstorm winds 

• Downbursts: Formation and dynamics of the near-surface outflow 

• Tornadoes: Formation and evolution 

• Urban boundary-layer processes and their links to sustainability & resilience 

• Dynamics and climatology of local winds 

• Applications of atmospheric sciences in wind engineering and the wind energy sector 

Globally, there are around 2000 thunderstorms in progress at any given moment. Thunderstorms 

are associated with high-impact weather, such as tornadoes, downbursts, hail, lightning, and heavy 

precipitation. Severe thunderstorm winds and tornadoes cause major damages to the built 

environment across North America and in many other regions around the world. Our research 

group is particularly interested in the formation, dynamics, and evolution of tornadoes and 

downbursts. We use field measurements, numerical models, and physical experiments in a wind 

chamber to analyze these non-synoptic wind phenomena. The applications of our research are in 

the fields of wind engineering and urban sustainability & resilience. Modifications to downburst 

outflows caused by urban environments and the influence of roughness changes on the outflow 

dynamics are some of the open questions that we are trying to answer. Moreover, we are also 

actively investigating the interaction between downburst outflows and ambient atmospheric 

boundary layer winds.  

In addition to thunderstorm winds and tornadoes, our research is also focused on the dynamics and 

climatology of local winds. Local winds are sub-synoptic scale wind systems whose dynamics and 

climatology are driven by the local orography, proximity to the large bodies of water, local changes 

in surface roughness and land use, and other local-scale factors. By quantifying the local wind 

resources (in Canada) and their long-term trends, the research is directly contributing to the wind 

energy sector and the clean energy initiative. Furthermore, the interaction between local winds and 

urban environments is investigated in the context of urban sustainability.  

Teaching: 

ATOC 357—Atmospheric & Oceanic Sci Lab (Winter 2021) 
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