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Of 15 largest events since 1934: 
 
 
•   13 have occurred in last 24 years 

 
•   10 have occurred in last  15 years 

 
•    5 have occurred in last 7 years 

Highest	
  Daily	
  Discharge	
  
Lamprey	
  River	
  near	
  Newmarket	
  since	
  1934	
  

Roseen	
  2010	
  



Presidentially	
  Declared	
  	
  
Storm-­‐Related	
  NH	
  Disasters	
  

• 2003-­‐2012	
  
–  14	
  Declared	
  Disasters	
  

• 1	
  Tropical	
  Storm	
  
• 11	
  Severe	
  Storms	
  (1	
  Fall	
  Snow	
  Storm)	
  
• 2	
  Winter	
  Storms	
  

	
   	
   	
  	
  
• 1953-­‐1999	
  

–  14	
  Declared	
  Disasters	
  
	
  
	
   h9p://www.fema.gov/news/disasters_state.fema?id=33	
  



Wake, 2013 

1986	
  -­‐	
  1999	
  
	
  $	
  45	
  million	
  

1999	
  -­‐	
  2012	
  
	
  $	
  153	
  million	
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 October 2005 
Total cost   $7,814 

FEMA contribution  $5860 
May 2012 

Total cost   $422,569 

FEMA contribution  $316,776 

Belvedere	
  Road	
  
Keene,	
  NH	
  

Blomquist,  2014 





A	
  Changing	
  Landscape	
  

Courtesy	
  of	
  UCONN	
  Coopera5ve	
  Extension	
  



Drainage	
  system	
  vulnerability	
  

Trans	
  =	
  transi5onal	
  

Recent	
  Condi5ons	
  
WITH	
  Popula5on	
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Cri5cal	
  Infrastructure	
  	
  Impacts	
  
from	
  13.5	
  Sea	
  Level	
  Rise	
  Storm	
  Surge	
  	
  

Prepare-­‐Protect	
  Portsmouth	
  NH	
  	
  
h_p://www.planportsmouth.com/cri/	
  



Loca5on	
  and	
  Rela5ve	
  Size	
  of	
  	
  
Lost	
  Real	
  Estate	
  Value	
  Due	
  to	
  Sea	
  Level	
  Rise	
  

h9p://www.cascobay.usm.maine.edu/pdfs/cre_coast_final_report.pdf	
  





“Drive, George, drive! This one’s got a coat 
hanger!”


Adapting to Change 

Adaptation: 

 
• Protect what makes us resilient 

• Protect from impact 

• Assimilate Impact 

• Retreat from Impact 

• Do nothing 

 



Lake	
  Sunapee	
  watershed: 
Spa5al	
  impact	
  of	
  undersized	
  

culverts	
  

Mid-­‐21st	
  projected	
  25-­‐yr	
  storm:	
  
35% of culverts undersized 



Uncertainty	
  Can	
  Not	
  Be	
  the	
  Reason	
  for	
  Inac5on	
  



Resources 
wasted in 

error 

Resource 
Cost 

Time 

Cost of 
Damage 

Cost	
  of	
  Inaction	
  



 

Whitcomb Mill Road


Road Crossing�
Upgrade


$ 56,000


Engineer’s Estimate to 
Repair Road


$ 93,000


FEMA	
  Response:	
  $	
  28,000	
  

Keene	
  Study	
  2005	
  



 

	
  
 

	
  

 

	
  

Six Towns: 
Select Boards 

Planning Boards 
Conservation Commissions 

	
  

Upper Valley Regional 
Planning Agency 

 
	
  

Lake Sunapee Protective 
Association 

 
	
  

Ausburn-Sargent 
Land Trust 

 
	
  

LSPA Scientific Advisory 
Committee (NE 

Universities) 
 

	
  

NH 
Dept. of Transportation 

Dept. Environmental Services 
Dept. of Fish and Game 

 
 
 

	
  

NH 
Association of Natural Resource Scientists 

Corporate Wetlands Restoration Partnership 
Lakes Association 

 
 
 
 
 

	
  

US Geological Survey 
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STATE 
	
  

Nested	
  Stakeholder	
  Map:	
  
Sunapee	
  Basin	
  Vulnerability	
  Assessment	
  


