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Monthly x-corr: 
OSV:BRW 0.98 
MYS:BRW 0.97 
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HEAT 
WAVE 

THE NATION    MAY 18, 2017 

A heat wave is a period of 
unusually hot weather that 
typically lasts two or more days. 
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In this context, a heat wave is a period of anomalously warm 
temperatures lasting from weeks to months 



Cox et al.  BAMS - 2017 



 

• Temperature varies with sky cover • Changes in circulation implicated 
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BRW snowmelt date 
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BSA 

• BSA blocks southerly flow;  
    N-S dipole established 
 
• BRW experiences cold, dry 

prevailing winds 

• AL shifts west, forming E-W 
pressure gradient 

 
• Warm, moist air is advected 

into the Pacific Arctic 

Mar/Apr/May  1985,1986,1987,1988 composite Mar/Apr/May  1996,2002,2003,2004 composite 

850 mb Geopotential height  (m) 850 mb Geopotential height  (m) 



LATE EARLY 

• Define N-S dipole  

• E-W pressure gradient 
established 

Mar/Apr/May  1985,1986,1987,1988 composite Mar/Apr/May  1996,2002,2003,2004 composite 

850 mb Geopotential height  (m) 850 mb Geopotential height  (m) 

Compute four-point composite index:   ALBSA = (E-W) – (N-S)     
  - values are associated with BSA blocking 
  + values favor northward advection of warm air 
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• Define E-W pressure gradient 
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May 2015 and 2016 

ALBSA = +49 
  E-W = 87 
  N-S = 38 

SST 

Total energy transport is dependent on surface properties; 
SST, snow and ice cover and boundaries 
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ALBSA = 235 
  E-W = 160 
  N-S = -75 

1- 14 January 2017 

    850 mb geopotential height (m) 



 

1- 14 January 2017 1- 14 January 2017 

    850 mb vector wind field (m/s) 



 

1- 14 January 2017 Heat Wave 

    Surface Temperature Anomaly (C)      1981-2010 climatology    

> 12 C 
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-46 +68 



 

     Future applications: 
 
• Analyze ALBSA and components; evaluate variations and trends 
• Correlate with other metrics; quantify role of atmospheric dynamics 
• Develop empirically-based climate model for regional forecasting 



CONCLUSIONS: 
 
• Pacific Arctic experiences heat waves any time of the year 

 Spring heat waves accelerate snow and sea ice melt 
 Winter heat waves diminish ice formation 

 
• Northward warm-air advection occurs when the AL shifts 

westward and a high pressure ridge forms over Alaska 
 

• An index, ALBSA, is proposed as a means to quantify the 
potential of warm-air advection into the Pacific Arctic 

 
Future 
 

investigate correlation of ALBSA with other climate variables to: 

• understand the role of atmospheric dynamics as a driver 

• improve seasonal forecasts of regional snow/ice conditions 
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