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Goals and Philosophy

My overarching goal is to conduct applied and theoretical atmospheric science research that benefits society. My research interests are wide-ranging, fostered by the many projects I have been fortunate to have been involved in at the University of Utah during my graduate and post-doctoral training. These include atmospheric processes occurring on a broad range of scales (synoptic to local scale) that impact weather forecasting, air quality, fire weather, climate, hydrology, and land use in complex terrain. I believe that scientific questions are often best answered by utilizing observational and modeling approaches concurrently whenever possible. 
My future goals are to:
· Continue developing a diverse research program in mesoscale and boundary-layer meteorology in complex terrain using both observational and numerical techniques
· Develop collaborative, multi-disciplinary research projects locally and internationally
· Train undergraduate and graduate students to follow meaningful and impactful scientific career paths

Research Focus

My research efforts are currently focused on modeling and observing boundary-layer meteorology, transport, and associated air quality and fire weather applications within coastal and complex terrain environments. I am intrigued by the complex interactions between boundary-layer dynamics and pollutant transport and chemistry that have been observed in several wintertime air quality and meteorological studies I have participated in.  I also have a deep interest in improving initialization data (surface and land use characteristics) for input into mesoscale numerical models, as well as lake temperature retrievals from satellite for use in global climate studies.

Specifically, I have conducted research in three key areas:

· Boundary-layer meteorology: 
1. Improving understanding of sea and lake breeze sensitivity to an array of geophysical forcing mechanisms through idealized large-eddy simulation modeling and also from observations (Crosman and Horel 2010, 2012, 2016). 

· Air quality and meteorology: 
1. Understanding greenhouse gas emissions and transport in the oil and gas producing Uintah Basin (Foster et al. 2017). 
2. Quantifying the impacts of lake breezes on summertime ozone and wintertime particulate matter pollution (Crosman et al. 2016; Horel et al. 2016; Blaylock et al. 2017). 
3. Improving simulations of difficult-to-model wintertime cold-air pools for use in Utah Division of Air Quality State Implementation Plan modeling for particulate pollution (Neeman et al. 2015; Crosman and Horel 2017; Foster et al. 2017). 
4. Basic research to understand the meteorological formation, maintenance, and decay mechanisms for cold-air pools (Silcox et al. 2012; Lareau et al. 2013; Crosman and Horel 2016). 
5. Instrumentation of public transit and a news helicopter in the Salt Lake Valley to provide spatial air quality information in real-time (Crosman et al. 2017). 

· Remote sensing of lakes: 
1. Developing lake temperature climatology data from satellite for lakes (Crosman and Horel 2009).
2. Improving lake temperature analyses and retrievals for input in to numerical weather prediction models (Grim et al. 2013; Strong et al. 2014; Crosman et al. 2017a, b).

Major Accomplishments
Since beginning my current position two and a half years ago as research assistant professor at the University of Utah I have been PI or co-PI on over $X00,000 in research grants. My research efforts to date beginning with graduate work over the past 7 years have led to 21 refereed papers (7 first-author publications) and ~25 presentations at meetings at the regional, national, and international levels.  
[bookmark: _GoBack]Because my current position did not come with external grant support, significant time has been spent in securing funding for research projects. These research projects have focused on mesoscale and boundary-layer meteorological observations and modeling in complex terrain. The following agencies have supported research projects that I have been funded on as either as PI or co-PI: National Science Foundation, National Aeronautics and Space Administration, National Weather Service, State of Utah, and Joint Fire Science Program. I have also been partially supported under the National Mesonet Program (NMP) grant for Mesowest (mesowest.utah.edu) led by Prof. John Horel. My tasks include overseeing the local University of Utah network of weather stations which provide data to the NMP and the National Weather Service for protection of life and property. 

I have developed and taught with Prof. John Horel a hands-on atmospheric instrumentation class for undergraduate students. I have also helped lead 4 major field campaigns, and was also involved in 2 additional field campaigns. During 2 field campaigns I was in charge of organizing undergraduate and graduate student involvement.  I also am the faculty representative for the University of Utah student chapter of the American Meteorological Society and lead the University of Utah local Weather Research and Forecasting (WRF) model user group. 
I have helped mentor 2 PhD and 6 MS graduate students, as well as assist in overseeing several undergraduate staff members. I have experience in operating numerous observational instrument platforms including ceilometers, sodars, radiosonde systems, ozone and particulate pollution monitors, and a wide array of surface meteorological stations.  I also have experience running the WRF model both for mesoscale and large-eddy simulations. 
I have submitted two grants that are currently under review: The first proposal was submitted to NOAA on improving satellite remote sensing climatology of lakes, and a second proposal was submittted to NASA on improving air quality monitoring and forecasting in Mongolia.  I am also in the process of writing a third grant to the National Science Foundation on the valley-exit jet phenomenon.
I plan to expand and develop my research program on applied boundary-layer and complex terrain meteorology over the next few years. The research program will have both an observational and modeling component and I will seek to increase the collaborative, multi-disciplinary research aspects of the study. 

Future Plans

My future plans are to build additional strength in each of the research areas previously discussed, as well as develop new multi-disciplinary research projects. Currently, I have two proposals under review and a third in preparation. I also have plans to collaborate with NOAA for a major air quality and meteorology study in the Salt Lake Valley in the future. I elaborate on each of these future directions below.

1. A proposal has been submitted to work with the Environmental Protection Agency and NASA to utilize earth observations to assist air quality managers and forecasters in Mongolia in improving wintertime pollution forecasts in the second most polluted city in the world, Ulaanbaatar, Mongolia. This work would utilize experience gained from several Utah wintertime air quality studies I have participated in and apply that scientific knowledge to assist Mongolian air quality decision-makers.
2. A proposal submitted to NOAA on developing a long-term record of lake temperature derived from satellite data that is suitable for climate studies. Current lake temperature products are limited by cloud contamination, temporal representativeness and other sources of error that are not well characterized. This work would build upon the remote sensing of lake research for numerical weather prediction and climate trends I have been involved with previously.
3. A proposal is being drafted to NSF with collaborator Sebastian Hoch to conduct a modeling and observational study related to the valley-exit jet phenomenon. This study will provide insight into the fundamental flow dynamics, energy balance and turbulent processes driving these poorly-understood jets. This study will also have applications to wind energy resources, as canyon exits are potential wind energy resource regions. 
4. I was involved in a research campaign entitled the “Utah Wintertime Fine Particulate Study” (UWFPS) https://www.esrl.noaa.gov/csd/groups/csd7/measurements/2017uwfps/ 
that was led by the Earth System Research Laboratory of NOAA in the Salt Lake Valley in January-February 2017. This study included a specially outfitted aircraft taking detailed chemistry measurements in several Utah basins to improve understanding of the complex chemistry in this area. Preliminary results indicate that complex interactions occur between the chemistry and the boundary-layer meteorology, including terrain-driven flows, gap flows, sidewall ventilation, and layering of pollutants within stable atmospheric layers. While valuable scientific results were obtained, scientific consensus that a longer, more intensive campaign with enhanced meteorological measurements to complement aircraft measurements is needed. I am in contact with NOAA investigators and discussions are ongoing about a potential large future field campaign.
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