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Northeast Extreme Precipitation Events 
Increased Dramatically 1996-Present

Huang et al., 2017



Blame Tropical Cyclones (and Fronts and 
Extratropical Cyclones)

Huang et al., 2018



BREE Climate Team Objectives
1. Deploy, calibrate, and evaluate a regional climate model 

(Weather Research and Forecasting Model; WRF)
2. Refine WRF to better capture extreme events (e.g., 

flooding, heatwaves, drought, cold snaps)
3. Include WRF climate scenarios in the IAM 
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Test Five Parameterization Schemes 
Combinations

• Three 5-year periods: 1980-1984, 1995-1999, 2010-2014
• Forced with ERA-Interim Reanalysis
• Compared to Daymet Gridded Observations

Scheme CKWY
Radiation CAM
Cumulus Kain-Fritsch

Microphysics WSM6
Planetary Boundary Layer YSU

RKWY
RRTMG

Kain-Fritsch
WSM6
YSU

RNTY
RRTMG

New SAS
Thompson

YSU

RNWM
RRTMG

New SAS
WSM6
MYJ

RNWY
RRTMG

New SAS
WSM6
YSU

Huang et al., in review



WRF Underestimates Temperature

Huang et al., in review



WRF Underestimates Temperature
in the Winter, Overestimates in Summer

Huang et al., in review



• Downscale (1 km) and bias correct WRF daily temperature 
and precipitation data using Bayesian modeling

• Refine WRF temperature and precipitation to better capture 
extreme climate events

• Team
- Lead: Brian Beckage
- Student: Maike Holthuijzen

Refine WRF to Better Capture Extreme Events



• Integrate climate scenarios with IAM component models
• Support climate projections for downstream applications
• Team

- Lead: Patrick Clemins

Include WRF Climate Scenarios in the IAM



Assessing the Influence of Lake 
Temperatures on WRF Simulations

• Motivation
- Lake temperatures are not provided by GCMs 
- Lake temperatures and evaporative losses are increasing 
- Accuracy may be important when simulating downwind precipitation

• Team
- Lead: Janel Hanrahan
- Students: Jessica Langlois and Lauren Cornell 

Mallard et al., 2015



• Analyze synoptic mechanisms of precipitation and  
precipitation trends across the Lake Champlain Basin

• Explore the impacts of antecedent conditions on flooding
• Team

- Leads: Arne Bomblies, Lesley-Ann Dupigny-Giroux, Alan Betts
- Student: Caitlin Crossett

ERA5 Regional Precipitation Analysis



Undergraduate Engagement

• Publications
- Annals of the American 

Association of 
Geographers

- Journal of Applied 
Meteorology and 
Climatology (in review)

• Presentations
- Plymouth State 

Undergraduate Research 
Symposium 

- American Geophysical 
Union Fall Meeting

- Northeastern Storm 
Conference

- American Meteorological 
Society Annual Meeting 
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