
Central Hardwoods: 

Past and Future Climate 



Objectives 

• Understand past climate changes in the 

area 

• Know what models, scenarios, 

downscaling methods used  

• See projected changes in climate under 2 

scenarios  

 



Assessment Area 



PAST CLIMATE 



Little Change in Mean Annual 

Temperatures  



Missouri Ozark Trends 

Western Ozarks Eastern Ozarks 



Southern Illinois Trends 

Southwest Southeast 



Southern Indiana Trends 

South-central Indiana 

Southeast Indiana Southwest Indiana 



Summer Highs Decreasing 



Summer Lows Increasing 



Area is Getting Wetter  



Missouri Ozark Trends 

Western Ozarks Eastern Ozarks 



Southern Illinois Trends 

Southwest Southeast 



Southern Indiana Trends 

South-central Indiana 

Southeast Indiana Southwest Indiana 



Wetter Spring 



Shifts in Summer Precipitation 



Wetter Fall 



More Heavy Precipitation Events 

Saunders et al. 2012 



MODELING INTRODUCTION 



1. Emission scenarios 
developed and used as inputs  



Emission Scenarios 

Emission 

Scenarios 

used 



1. Emission 
scenarios 

developed and 
used as inputs  

2. Models 
projections are 

run using GCMs 



Generalized Circulation Models 

Two models: 

Hadley Climate 

Model (HadCM3) 

Parallel Climate 

Model (PCM) 

 



1. Emission 
scenarios 

developed and 
used as inputs  

2. Models 
projections are run 

using GCMs 

3. GCM 
projections are 

downscaled  to a 
smaller grid scale 



GCMs 

Dynamically 

Downscaled 

Statistically 

Downscaled 

Downscaling 

12 km 



1. Emission 
scenarios 
developed 

and used as 
inputs  

2. Models 
projections 

are run using 
GCMs 

3. GCM 
projections 

are 
downscaled  
to a smaller 
grid scale 

4.Downscaled 
GCM data and 

other 
information is 
used as inputs 

into impact 
models 



1. Emission 
scenarios 
developed 

and used as 
inputs  

2. Models 
projections 

are run using 
GCMs 

3. GCM 
projections 

are 
downscaled  
to a smaller 
grid scale 

4.Downscaled 
GCM data 
and other 

information is 
used as 

inputs into 
impact 
models 

B1 or A1FI 
PCM or 
HadCM3  

~3 
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Impact Models 

• VIC-hydrology 

• Forest Change 

– Statistically-based: Tree Atlas 

– Process-based: 

• LINKAGES 

• LANDIS Pro 



PROJECTED CLIMATE 



Mean Temperatures 

Hadley-Hi PCM-Lo 
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Average High Temperature 

Hadley-Hi PCM-lo 
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Average Low Temperature 

Hadley-Hi PCM-lo 
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Temperature Temperature Temperature 



Temperature Temperature Temperature 



Temperature Temperature Temperature 



Temperature Temperature 



Annual Precipitation  

Hadley Hi PCM-lo 



Winter/Spring Precipitation 

Hadley-hi PCM lo 



Summer/Fall Precipitation 

Hadley-Hi PCM-lo 



  



Mid-century 

Had-hi 

 

PCM-lo 

 



End of Century 

Had-hi 

 

PCM-lo 

 



  



Evapotranspiration 
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Snow Water Equivalent 

 

From Sinha and Cherkauer 2010 

1977-2006 2010-2039 2040-2069 2070-2099 

Percent Change 


