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Great Lakes Watershed



Lake Michigan Water Levels



Presentation Overview

ÅI - Event vs. Response Approach

ÅII - Sheboygan County Runup Results

ÅIII - Data Sensitivity Analysis

ÅIV ïShore Protection Sensitivity Analysis

ÅV ïLake Ontario Wave & Surge Modeling

ÅVI ïStorm Selection Techniques



I ïEvent vs. Response

for Runup
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Event Based (G&S, 2003)

Å1% SWEL and 3-yr wave height

ÅExtreme value analysis (EVA) required for 

hourly wave data

ÅSingle run-up calculation per transect

ÅR2% defines spatial extent of floodplain

ÅVE/AE transition based on where runup

profile is less than 3 ft above terrain



Modified Response (2010)

ÅRunup calculated for actual storms and 

hourly lake levels

ÅOne event per year selected that 

produced the highest runup elevation

ÅEVA on annual maximum to determine 

the 1% Flood Elevation (BFE)

ÅPOT approach in 2011
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II ïSheboygan County

Runup Results



Sample Response Calculation

Calculate R2%

Combined waves (from 

hindcast) & WLs (NOAA) 

to create stormlisting

Add R2% to TWL 

from each storm



Extreme Value Analysis for 

óTWL plus Runupô
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Event vs Modified Response

ÅOld Event

= SWEL1% + R2%

= Transect 1224 BFE  =  587 ft 

ÅModified Response

= TWL (actual storms) + R2%

Fit probability distribution to all runups

= Transect 1224 BFE  =  588 ft 





Summary

ÅModified Response produces results ~1 ft 
higher than the Old Event Method

ÅTechnically superior approach

ÅDetailed wave and surge modeling under 
way for ~150 storms per lake

ÅResults will be used for the Modified 
Response approach



III ïData Sensitivity Analysis



Bathy/Topo Resolution

ÅHigh Resolution

ÅR2% = 589 ft

ÅLow Resolution

ÅR2% = 587 ft



Impact of Lake Level Trends 

on Beaches
ÅNew LIDAR collected during low phase

ÅFlood events happen during high wls

Åx



Spacing Resolution (Allegan)



Reach Runup Zone El. (ft)
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IV ïShore Protection 

Sensitivity Analysis



Details for 

Structures



Structure 

Database
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