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Identification of a Heat Wave Event 

Average Temperature 

≥ 90th Percentile 

value 

 



Observation Model 

1971-2000 

Model 

2041-2070 

Model Ratio: 

2041-2070 vs 

1971-2000 

Severity (°C) 35.2 39.4 40.1 1.0 

Duration (days) 9.7 8.6 12.6 1.5 

Number of 

Events per year 

1.1 1.0 2.7 2.7 

Number of  

Heat Wave  

days per year 

10.5 8.6 34.4 4.0 

Midwest Heat Waves 



Duration # Events/yr # Heat wave 

days/yr 

Midwest 1.5 2.7 4.0 

Northern Plains 1.3 3.8 4.8 

Pacific Northwest 1.3 2.4 3.0 

SE Canada 1.2 2.5 2.9 

Texas-Oklahoma 1.8 2.6 4.5 

Mid-Atlantic 1.4 2.7 3.8 

California 1.9 2.3 4.3 

Gulf Coast 1.2 3.2 4.0 

Southwest  2.2 2.9 6.4 

Wyoming/Montana/ 

Idaho 

2.2 2.6 5.7 

Model Projections 

Ratio: 2041-2070  

vs 1971-2000 



Rotated EOF Tmax 



Composite Charts 
Sea Level Pressure / Precipitation / Surface V 



Composite Charts 
250-hPa Height / Envelope Function / E-Vector 



Composite Charts 
250-hPa Height / Eddy-induced Tendency 



Extended EOF 250-mb height 





RCP 4.5 

Observation 
Model 

1979-2008 
Model 

2086-2095 

Model Ratio: 
2086-2095 vs 

1979-2008 

Duration (days) 14.3 11.7 16.0 1.4 

Number of 
Events per year 

1.1 1.9 4.3 2.2 

Number of  
Heat Wave  

days per year 
16.1 22.6 69.0 3.0 

Heat Waves in Western Russia 



Heat wave Days per Year 



HiRAM_H CM3 CFSR 



Circulation and Precipitation Patterns 

Accompanying Heat Waves in Region 1 

mm d-1 



Circulation and Precipitation Patterns 

Accompanying Heat Waves in Region 2 

mm d-1 



Circulation and Precipitation Patterns 

Accompanying Heat Waves in Region 3 

mm d-1 



MODEL 

OBSERVATION 

250 hPa Height Patterns 

Accompanying Heat Waves in Region 3 



RCP 4.5 RCP 8.5 

Observation 
Model 
1979-
2008 

Model 
2086-2095 

Model 
Ratio: 

2086-2095 
vs 

1979-2008 

Model 
2086-2095 

Model 
Ratio: 

2086-2095 
vs 

1979-2008 

Duration (days) 8.4 12.3 17.5 1.4 26.6 2.2 

Number of 
Events per year 

1.6 1.4 3.2 2.3 3.6 2.6 

Number of  
Heat Wave  

days per year 
13.4 17.0 55.4 3.3 95.9 5.6 

Heat Waves in Region 2 



Duration # Events/yr # Heat wave 
days/yr 

Region 1 1.9 2.0 3.8 

Region 2 1.4 2.3 3.3 

Region 3 2.1 2.3 4.8 

RCP 4.5 

Model Projections 

Ratio: 2086-2095 vs 1979-2008 

Duration # Events/yr # Heat wave 
days/yr 

Region 1 2.7 2.4 6.5 

Region 2 2.2 2.6 5.7 

Region 3 3.0 2.4 7.1 

RCP 8.5 
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# HEAT WAVE DAYS 

HiRAM 1979-2008 

HiRAM  2086-2095 vs 1979-2008 

CFSR 

Days/yr 



Thank You 




