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Study Objectives

✓ Objective 1:  Estimate flood damage and cost due to changes in land use and climate.

✓ Objective 2:  Share findings with communities and stakeholders 
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Scenarios
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Scenario Year Return Period Climate profile

2005 5-, 10-, 25-, 50-, 100-yr Current

2050 5-, 10-, 25-, 50-, 100-yr Future

2100 5-, 10-, 25-, 50-, 100-yr Future
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Methodology
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Review existing hydrologic and  
hydraulic models

Develop precipitation inputs for each 
scenario

Modify existing hydrologic and hydraulic 
models 

Simulate peak flow, water surface 
elevation, and inundation extent

Update data inventory and perform 
Level 1 and Level 2 damage scenarios
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Modeling Methods
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Cost 
Estimation

(Hazus MH)

Inundation 
Mapping

(RAS-
Mapper)

Water 
Surface 

Elevation
(*HEC-RAS)

Peak Flow 
Rate 

(*HEC-HMS) 

Each Scenario

*HEC-HMS & RAS models 
developed by UNH
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Rainfall Depth
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Return period Current Depth (in) Future Depth (in)

5-yr 3.9 4.5

10-yr 4.7 5.6

25-yr 6 7.5

50-yr 7.1 9.3

100-yr 8.5 11.5
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Maximum Discharges at XS10
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Inundation Mapping

▪ RAS Mapper
▪ Inundation Raster
▪ Maps generated for all scenarios
▪ Geospatially referenced
▪ DEM derived from 2m LIDAR Data
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Loss Estimation – Hazus MH
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▪ What is Hazus?

▪ Levels of Analysis

Hazards U.S. – Multi Hazard, 
Developed by FEMA

Calculates 
Economic Loss 
from Physical 

Damage

Nationally 
Applicable 

Standardized 
Methodology

Level 1 –
Simplest 
Analysis

Built in 
Hydrologic 

Model

Levels 2&3 –
More 

Complex
External 

Flood Data
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Study Results – Static
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100+ Maps 
Generated
100+ Maps 
Generated
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Study Results – Static
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Study Results – Static
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Study Results – Static
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Study Results – Static
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Study Results – Static
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Study Results – Static
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Study Results – Static
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Study Results – Static
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Full Replacement Cost (All Towns)
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Inundation Area by Town
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Study Results – Avg. Annual Losses
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Study Results - Interactive
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▪ Interactively communicate complex project findings to 
clients 

▪ http://arcg.is/2en4DUK

ArcGIS Story Maps

http://arcg.is/2en4DUK
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Inundation Study Results - Interactive
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Inundation Study Results - Interactive
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Study Results - Interactive
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Study Results - Interactive
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Costs Avoided - Town of Lee, NH 

▪ Expand this work toward costs avoided analysis
▪ Create inundation maps for Lamprey River and tributaries
▪ 100-Yr floodplain in 2050, built-out conditions
▪ Amend Lee ordinance/requirements
▪ Restrict development within the 2050 floodplain
▪ Future additional development avoided
▪ Costs of damages are avoided
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Thank you! 

The End
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