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A Changing Landscape 

Courtesy of UCONN Cooperative Extension 







Lake Sunapee watershed: Delineated catchments 



Field Data Collection 

210 road crossings 



Return period 

of a specific precipitation amount 

for a storm 

Annual Probability of exceeding the 

amount 
(1 / return period  X  100) 

1- year storm 100% 

2-year storm 50% 

5-year storm 20% 

10-year storm 10% 

25-year storm 4% 

50-year storm 2% 

100-year storm 1% 

Relating storm events  
(amount of precipitation)  

to probability 
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A Changing Climate 



Six gridpoints 
proximate to 

study areas in NH 
were used to 
transfer the 

expected change 
in precipitation  

from the GCM to 
Keene and 

regional stations 

Syntectic Int’l, 04/07 



Return period 
(years) Recent climate 

mid-21st cent. 
Optimistic 

mid-21st cent. 
Moderate 

mid-21st cent. 
Pessimistic 

2.5 2.5 2.84 3.3 6.86 

5 3.17 3.47 4.11 8.4 

7.5 3.57 3.88 4.66 9.39 

10 3.86 4.19 5.1 10.13 

25 4.84 5.28 6.74 12.75 

50 5.67 6.22 8.31 15.03 

75 6.2 6.82 9.39 16.5 

100 6.59 7.27 10.23 17.59 

Return Period : Current and Future 
 

9% 32% 163% 
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Precipitation intensity-frequency relationship (24-hour duration)

Recent ('71-'00)

mid-21st pessimistic

The future 25 year storm event will have the amount of 
precipitation of a historic 500 year storm event 

Simpson & Stack 2011 



Runoff potential  
(CN value) 

 

Current (5% build-out) 

More 

runoff 



Framing the BUILD-

OUT Analysis 



Projection of Increased Impervious Surfaces 



Buildout Current 

Runoff Coefficient (curve number) 

As the result of land-use change 

More 

runoff 





Lake Sunapee watershed: 

Spatial impact of undersized 
culverts 

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

What are the areas potentially vulnerable 



Drainage system vulnerability 
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More Pessimistic 

Sunapee Study 2012 



Recent conditions 

With population growth And more 
extreme rainfall 

Drainage system adequacy 

Trans = transitional 



Vulnerability is Contextual 

Percentage of stormwater culverts already undersized  

for 24hr, 25year rainfall amount 

Newbury, NH 14 % Lake Sunapee Basin Study Simpson et al, 2012 

 

New London, NH 

 

23% Lake Sunapee Basin Study Simpson et al, 2012 

 

Springfield, NH 

 

14% Lake Sunapee Basin Study Simpson et al, 2012 

 

Sunapee,  NH 

 

0% Lake Sunapee Basin Study Simpson et al, 2012 

Stratham,  NH 46% Winnicut River Basin Study Lawson & Simpson 2011 

Durham, NH 9% Oyster River Basin Study Simpson & Stack, 2010 

Keene, NH 26% White Brook Watershed Study Simpson et al, 2006 

Ottawa, Canada 21% Ottawa 2001 Study Waters et al, 2003 



Culverts 

Historical Designs  

Sewer 

Lifetime of Infrastructure 
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