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Abstract:  Hurricane Sandy was associated with historic societal impacts when it made landfall along 
the New Jersey shore in late October 2012.  The event generated vigorous discussions as to whether the 
severity, or perhaps occurrence, of the event was tied to anthropogenic climate change.  Two related 
questions are (i) whether the frequency of this type of event is altered by anthropogenic climate change, 
and (ii) if the synoptic weather pattern accompanying Hurricane Sandy had taken place in 100 years in the 
past, or 100 years in the future, how would the track, intensity, and impacts have differed?  Here, we 
investigate question (ii) using a simplified approach that is designed to quantify the storm-scale changes 
attributable to large-scale thermodynamic changes.  I will discuss the numerical model experimental design, 
and the limitations and advantages of the approach.  First, hypotheses are presented as to how and why we 
would expect climate change t o  a l t e r  S a n d y ’ s  t r a c k  a n d  i n t e n s i t y .  An e n s e m b l e  o f  
n u m e r i c a l  m o d e l  simulations, in conjunction with GCM-derived large-scale thermodynamic changes, 
is used to analyze changes between current, past, and future versions of Sandy. 
 

The impact of climate change on the synoptic steering features that dictated Sandy’s track is characterized 
by offsetting physical processes.  Future warming and increased precipitation and condensational heating 
serves to strengthen the downstream ridge to the north of Sandy, contributing to stronger westward storm 
motion.  However, weakening of an upper-level trough to the south of Sandy, also due to increased 
condensational heating, has the opposite effect.  Increased future upper-level westerly flow leads to more 
progressive upper-level synoptic features, favoring a more eastward track with warming. Numerical  
experiments  are  required  to  determine  which  effect,  if  any,  dominates.  Results indicate that climate 
warming to date had a limited effect on the observed Sandy, but that projected future warming would 
result in a significantly stronger storm with a more northward landfall location.  Questions that remain for 
future research involve climate-change influences on Sandy’s genesis and early track evolution. 
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