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Achievements:  

• Should emissions continue to rise, surface temperatures in 
every region within the U.S. will reach a new climate norm 
well before mid 21st century regardless of the magnitudes of 
regional warming.  

• Significant warming will likely intensify the regional 
hydrological cycle through the acceleration of the historical 
trends in cold, warm and wet extremes.  

• Both winter (snow) and summer (liquid) extremes are projected 
to increase across the U.S. These changes in precipitation 

characteristics will be driven by a shift towards shorter and 
wetter seasons.  

 
Significance and Impact: In terms of the number of downscaled 
GCMs, horizontal grid spacing, and the length of simulations, the 
regional climate modeling in this study is one of the largest dynamical downscaling efforts over the 
continental U.S. to date  
 
Research Details: 

• Provide high-resolution near-term climate projections for reliable regional to local scale climate 
change impact assessments on natural and human systems 
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Overview: 
We present high-resolution near-term ensemble projections of hydro-climatic changes over the contiguous 
U.S. using a regional climate model (RegCM4) that dynamically downscales 11 Global Climate 
Models from the 5th phase of Coupled Model Inter-comparison Project at 18km horizontal grid spacing. 
All model integrations span 41 years in the historical period (1965–2005) and 41 years in the near-term 
future period (2010–2050) under Representative Concentration Pathway 8.5 and cover a domain that 
includes the contiguous U.S. and parts of Canada and Mexico. Should emissions continue to rise, surface 
temperatures in every region within the U.S. will reach a new climate norm well before mid 21st century 
regardless of the magnitudes of regional warming. Significant warming will likely intensify the regional 
hydrological cycle through the acceleration of the historical trends in cold, warm and wet extremes. The 

Summary	of	observed	and	near-term	
projected	mean	and	extreme	precipitation	
and	temperature	trends	over	the	U.S.	climate	
regions	
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Figure 12. Summary of the results over each of the nine NCEI regions. Each color rep-

resents a unique variable. Arrows represent the regions where both PRISM and Daymet 

exhibit statistically significant trend in the baseline period. Arrows are dotted if similar 

and statistically significant trend is exhibited in the corresponding baseline period of 

Ensemble-R. Horizontal color bars with diagonal lines represent the regions where 7 or 

more members of Ensemble-R exhibit similar and statistically significant trend in the 

future period. Horizontal color bars with horizontal lines represent the regions where 7 or 

more members of Ensemble-R exhibit similar but statistically insignificant trend in the 

future period. Horizontal color bars without any lines represent the regions where less 

than 7 ensemble members exhibit similar or significant trends in the future period. Num-

bers in each region represent the year when projected surface warming is above the 

baseline variability. 



future temperature response will be partly regulated by changes in snow hydrology over the regions that 
historically receive a major portion of cold season precipitation in the form of snow. Our results indicate 
the existence of the Clausius-Clapeyron scaling at regional scales where per degree centigrade rise in 
surface temperature will lead to a 7.4% increase in precipitation from extremes. More importantly, both 
winter (snow) and summer (liquid) extremes are projected to increase across the U.S. These changes in 
precipitation characteristics will be driven by a shift towards shorter and wetter seasons. Overall, projected 
changes in the regional hydro-climate can have substantial impacts on the natural and human systems 
across the U.S.  
 


