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Presentation Overview

• I - Event vs. Response for Runup

• II - Sheboygan County Runup Results

• III - Data Sensitivity Analysis

• IV – Lake Ontario Wave & Surge Modeling



I – Event vs. Response

for Runup
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Event Based (G&S, 2003)

• 1% SWEL and 3-yr wave height

• Extreme value analysis (EVA) on waves

• Single run-up calculation per transect

• R2% defines spatial extent of mapping

• VE/AE transition based on where runup

profile is less than 3 ft above terrain



Response Based (G&S, 2009)

• Hourly wave data screened to select a 

group of severe events per year

• Based on wind-wave hindcast

• One event from group selected per year 

to produce the largest runup value

• R2% calculated for each event per year

• Combined runup with storm surge



Response (continued)

• EVA completed on combined elevation 

(surge + R2%) to find 1-percent chance 

flood level

• This elevation is added to a mean lake 

level (D.3.4-1) and a K factor (D.3.4-2)

• K factor incorporates long term variability 

in lake levels



Lake Michigan Lake Levels



Lake Michigan Lake Levels
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Modified

Response



II – Sheboygan County

Runup Results



Inputs

• Lake Level

• Hourly NOAA water level (1970 - 2010)

• 1% level from USACE 1988

• Waves

• 1D Baird hindcast (1956 - 1998)

• Transects

• Coarse 1km-spaced (LMPDS)





Response Based (Reach 1219)

Waves 

transformed to 

the nearshore, 

calculate R2%

Combined waves (from 

hindcast) & WLs (NOAA) 

to create stormlisting



Extreme value 

analysis of top 

annual runup

1% event + K + mean lake level = BFE

Response (continued)





Modified Response Approach

• Runup added to actual peak lake level 

for each storm event

• EVA completed on annual maxima 

(runup + actual wl) to estimate 1% flood 

level

• A more robust response approach

• Not using factors, but actual water level



Summary for Reach1219
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Event versus Response

• Event

= SWEL1% + R2%

= 583.5 + R2%

• Response

= Mean Lake Level + K + Surge + R2%

= 578.7 + 1.4 + Surge + R2%

580.1 



Summary

• Event produces results ~1 ft higher 
than the proposed Response Method

• Modified produces results ~1-2 ft higher 
than the proposed Response Method

• The Proposed Response Method may 
not be technically defensible

• K factor, mean lake level

• Proposed < Event < Modified



III – Data Sensitivity Analysis



Transect Resolution (Sheboygan)

• High Resolution

• R2% = 589 ft

• Low Resolution

• R2% = 587 ft



Spacing Resolution (Allegan)



Reach Runup Zone El. (ft)

734 589

734+250m 588

734+500m 587

734+750m 588

735 588

735+250m 587

735+500m 587

735+750m 587

736 588



IV – Lake Ontario Wave and 

Surge Modeling



ADCIRC – Storm Surge Model

• Will be calibrated against four US 

NOAA gages to simulate storm surge



SWAN – Wave Model

Eastern Lake Ontario



SWAN – Wave Model II

North Pond



SWAN – Wave Model III

Sodus Bay



Production Simulations

• Approximately 20 to 30 storms will be 

run for each coastal county

• Time series storm surge and wave 

parameters will be saved at all grid 

points

• Surge and wave height can then be 

used to estimate flooding for each 

coastal county



Thank You!


