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Educational Experience 
Western Kentucky University  Bowling Green, KY Geography M.S. 2009 
Western Kentucky University  Bowling Green, KY Geography B.S.  2006 
Western Kentucky University  Bowling Green, KY Geography GIS Certificate 2006 
 
Professional Experience 
Research Associate   North Carolina Institute for Climate Studies  2010 - Present 
Research Associate   Western Kentucky University    2009 - 2010 
GIS Analyst    Connected Nation     2008 – 2009 
 
Skill Sets 

• R, ArcGIS, ArcGIS-Online, Geoserver, Python, Bash-Shell scripting, numerical modeling, and 
Linux environment 

 
Geospatial Projects 

• 2024 Solar Eclipse Viewability Map http://tinyurl.com/ycxhtern 
• 2017 Great American Solar Eclipse Viewability Map  
• 20th Century Reanalysis Extra Tropical Cyclone tracks 
• U.S. Drought Monitor Climatology http://tiny.cc/rk esuz 
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Funded Projects 
 
2021 NOAA MAPP - Century-scale variations and trends in heat stress metrics: $446,948 
 
2020 NOAA NVDIA GPU Hackathon – Development of a hybrid Variational Auto Encoder (VAR)  

LSTM to quality control soil moisture data. 
 
2020 NOAA MAPP - Coping with Drought: $582,568 
 
2020 NCEI Innovates - Machine Learning as a Quality Control Strategy: $87,166 
 
 
Professional Presentations 
 
Poster, titled, Characterization of Rapid Drought Change Across the United States at the Flash Drought 
Workshop, May 2023 
 
Oral, titled, Using the El Niño-Southern Oscillation and Madden Julian Oscillation Modes of Variability 
to Predict Rapid Drought Change at the Flash Drought Workshop, May 2023 

 
Oral, titled, Near-real Time Daily Drought Monitoring Using Remotely Sensed and In-situ Gridded 
Precipitation Datasets at the American Geophysical Union (AGU) Fall Meeting, Chicago, IL, 
December 15, 2022. 
 
Oral, titled, An Evaluation of Remotely Sensed Soil Moisture Extremes at the American Geophysical 
Union (AGU) Fall Meeting, Chicago, IL, December 12, 2022. 
 
Oral, titled, Evaluations of Soil Moisture During Extreme Conditions at the National Soil Moisture 
Workshop, Columbus, OH, August 9, 2022. 
 
Poster, titled, An evaluation of Machine Learning Techniques to Quality Control Soil Moisture 
Observations for U.S. Climate Reference Network at the 11th International Conference on Climate 
Informatics, Asheville, NC, May 10, 2022. 
 
Poster, titled, Exploring the use of Standardized Soil Moisture as a Drought Indicator, at the 101st 
American Meteorological Society Annual Meeting, Virtual, January 2021. 
 
Oral, titled, Development and Characterization of U.S. Drought Monitor Based Drought Events, at the 
100th American Meteorological Society Annual Meeting, Boston, MA, January 2020. 

 
Oral, titled, Evaluating Flash Drought Detection Utilizing In Situ Soil Moisture Observations, at the 
100th American Meteorological Society Annual Meeting, Boston, MA, January 2020. 

 
Oral, titled, Efficacy of Drought Indices Derived from In Situ Soil Moisture Observations, at the U.S. 
Drought Monitor Forum, September 2019. 

 
Invited Talk, titled, U.S. Climate Reference Network Soil Moisture Collection and Processing, to the 
National Soil Moisture Network Soil Moisture Working Group, Asheville, NC, June 2019. 

 



Oral, titled, Evaluating the Linkages between Soil Moisture and Drought, at the National Soil Moisture 
Workshop, May 2019. 

 
Poster, titled, The Sensitivity of Temperature Measurements to Built-Up Environments: A Case Study In 
Oak Ridge, TN, at the 99th American Meteorological Society Annual Meeting, Phoenix, AZ, January 
2019. 

 
Poster, titled, On the Inter-relationship Between Land Surface Air Temperature and Skin Temperature, 
at the 99th American Meteorological Society Annual Meeting, Phoenix, AZ, January 2019. 

 
Invited Talk, titled, Standardizing short-term soil moisture datasets, at The 5th Satellite Soil Moisture 
Validation and Application Workshop, Fairfax, VA, October 2018. 

 
Poster, titled, Standardizing short-term satellite soil moisture datasets, at the SMAP Cal/Val Workshop 
#9, Fairfax, VA, October 2018. 

 
Oral, titled, Standardizing USCRN Soil Moisture Observations for Near-Real time applications, at the 
MOISST Conference, June 2018. 

 
Oral, titled, Toward Earlier Drought Detection Using Remotely Sensed Precipitation Data from the 
Reference Environmental Data Record (REDR) CMORPH at the European Geophysical Union, 
Vienna, Austria, April, 2018. 

 
Poster, titled, An Evaluation of Recent U.S. Drought Events Using a Newly Available Standardized Soil 
Moisture Dataset at the 98th American Meteorological Society Annual Meeting, Austin, TX, January, 
2018. 

 
Oral, titled, Use of NEXRAD radar-based observations for quality control of in-situ rain gauge 
measurements at the American Geophysical Union, New Orleans, LA, December, 2017. 

 
Oral, titled, Improved Hourly and Sub-Hourly Gauge Data for Assessing Precipitation  
Extremes in the US at the American Geophysical Union, New Orleans, LA, December, 2017. 

 
Oral, titled, Standardizing In-Situ Soil Moisture Observations to Improve Hydrological Monitoring. 
American Meteorological Society 23rd Conference on Applied Climatology, Asheville, NC, June 
26-28, 2017. 

 
Oral, titled, Evaluation of In-Situ Soil Moisture Metrics to Monitoring Hydrological Extremes. 31th 
Conference of Hydrology at the 97th American Meteorological Society Annual Meeting, Seattle, 
WA, January, 2017. 

 
Poster, titled, Evaluating Precipitation Extremes from a Sparse Network: the NOAA U.S. Climate 
Reference Network. 31th Conference of Hydrology at the 97th American Meteorological Society 
Annual Meeting, Seattle, WA, January, 2017. 

 
Poster, titled, Analysis of Soil Moisture Metrics to Assess Societal Risks to Hydrological Extremes. 
Carolinas Climate Resilience Conference, Charlotte, NC, September, 2016. 

 



Oral, titled, An investigation of soil moisture extremes over the 2012 drought. 30th Conference of 
Hydrology at the 96th American Meteorological Society Annual Meeting, New Orleans, LA, January 
2016 (Coauthored with Bell, J. and Palecki, M. A.). 

 
Poster, titled, An Exploratory Analysis of the 20th Century Reanalysis Extra-Tropical Cyclone Track 
Density. Wednesday 13th Poster Session at the 96th American Meteorological Society Annual 
Meeting, New Orleans, LA, January, 2016. 

 
Oral, titled, The Evolution of In Situ Climate Observations and Impacts on Observations and Climate 
Metrics. UNC Asheville Department of Atmospheric Sciences, Asheville, NC, February 2015 (Co. 
Presenter Rennie, J.). 

 
Oral, titled, Evaluating the Evolution of the California Drought and Monitoring Societal Risks with 
NOAA's U.S. Climate Reference Network at the 95th Annual Meeting of the American 
Meteorological Society meeting, Phoenix, AZ 4-8 January 2015 (coauthor Bell, J.) 

 
Oral, titled, Computation, Analysis and Visualization of In-Situ and Remote Sensing Data using Python 
at the 95th AMS Annual Meeting, Phoenix, AZ, 4-8 January 2015 (coauthors Rennie J., Buddenberg, 
A., Gassert, K., Stevens, L. E., Stevens, S. E.) 

 
Oral, titled, “Impact of Network Design on Daily Temperature and Precipitation and their application: 
USCRN and COOP” at the 93rd American Meteorological Society Annual Meeting, Austin, TX 6-10 
January, 2013 (Coauthored with Jared Rennie). 

 
Poster, titled, “Understanding the hydrological affects of Tropical Cyclones over the Carolinas from an 
observational and modeling based perspective” at the American Meteorological Society Annual 
Meeting, Austin, TX 6-10 January, 2013 (Coauthored with Olivier P. Pratt and Brian O. Blanton). 

 
Oral, titled, “Precipitation Quality Assurance Methods for Weighing Bucket Precipitation Gauges 
Having Three Redundant Measurements” at the 92nd American Meteorological Society Annual 
Meeting, New Orleans, LA 22-26 January, 2012 (Co-authored with Egg Davis and Dr. Michael Palecki) 

 
Oral, titled, “The role of network architecture in surface-based in-situ climate observations” at the 19th 
Annual Conference on Applied Climatology, Asheville, NC 18 – 20 July, 2011. 

 
Paper, titled, “Does Karst Hydrology Matter” at the 105th Annual Meeting of the Association of 
American Geographers, Las Vegas, NV 22 – 27 March, 2009. (Co-authored with Dr. Arturo Quintanar 
and Dr. Rezaul Mahmood) 
 
Paper, titled, “Near-surface and Atmospheric Response to Modeled Land-Use and Fractional Vegetation 
Coverage Changes” at the 104th Annual Meeting of the Association of American Geographers, 
Boston, MA 15-19 April, 2008. (Co-authored with Dr. Arturo Quintanar and Dr. Rezaul Mahmood) 
  
Poster, titled, “Increase in Near Surface Atmospheric Moisture Content Due to Land Use Changes”, was 
presented at the 103rd Annual Meeting of the Association of American Geographers, San Francisco, 
CA, 17-21 April, 2007. (Co-authored with Dr. Rezaul Mahmood) 
 
Paper, titled, “Numerical Modeling of Near-Surface and Atmospheric Response to Land-Use and 
Fractional Vegetation Coverage Change” was presented at the NSF funded Workshop on Detecting the 



Atmospheric Response to the Changing Face of the Earth: A Focus on Human-Caused Regional 
Climate Forcings, Land-Cover/Land-Use Change, and Data Monitoring, August 27-29, 2007 
Boulder, CO. (Co-authored with Dr. Rezaul Mahmood and Dr. Arturo Quintanar) 
 
Poster, titled, “Development of a Kentucky Snowfall Impact Scale” was presented at the 32nd Annual 
Meeting of the National Weather Association, Reno, NV 13-18 October, 2007 (Co-authored with Dr. 
Gregory Goodrich and John Walker) 

 
Paper, titled, “Near-surface and atmospheric response to modeled land-Use and vegetation fraction 
changes”, was presented at the 93rd Annual Meeting of the Kentucky Academy of Sciences, 
Lousiville, KY 8-10 November, 2007. (Co-authored with Dr. Rezaul Mahmood and Dr. Arturo I. 
Quintanar) 
  
Poster, titled, “Near-surface and atmospheric response to modeled land use and vegetation fraction 
changes”, was presented at the 62nd Annual meeting of Southeastern Division, The Association of 
American Geographers, Charleston, SC 18-20, November, 2007. (Co-authored with Dr. Rezaul 
Mahmood and Dr. Arturo Quintanar) 
 
Poster, titled, “The Influence of Land Use Change on Near Surface Atmospheric Moisture Content” was 
presented at the 92nd Annual Meeting of the Kentucky Academy of Sciences, Morehead, KY 9-11 
November, 2006. (Co-authored with Dr. Rezaul Mahmood) 
 
Poster, titled, “Increase in Near Surface Atmospheric Moisture Content Due to Land Use Changes” was 
presented at the 61st Annual meeting of Southeastern Division, The Association of American 
Geographers, Morgantown, WV 19-21, November, 2006. (Co-authored with Dr. Rezaul Mahmood) 
 
 
 
Awards and Achievements  
 
2021 NOAA’s NESDIS Outstanding Science and Research Team 
 
2020 NOAA’s NESDIS Outstanding Information Technology and Engineering Employee(s) of the Year 
 
2018 NOAA’s NCEI Outstanding Information Technology and Engineering Employee Award  
 
2014 NOAA’s NCEI Special Service Award  
 
2014 Award for Excellence Office of Research, Innovation, and Economic Development North 

Carolina State University 
 
2009 Outstanding Graduate Student Department of Geography and Geology Western Kentucky 

University 
  
2002 President’s Scholar at Western Kentucky University 
  
  


