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Flooding Terminology
-What are we really talking about?

Nuisance Flooding - flooding that
causes public inconveniences such 
as frequent road closures (NOAA)

Chronic Flooding - flooding that 
occurs more than 24 times per year
or every 2 weeks on average
(Union of Concerned Scientists)

King Tide – a colloquial term for 
Especially high astronomical tides 
Such as a perigean spring tide
(e.g., Night in Venice High Tide)
Note: Not a scientific term 



Introduction

My Background:

Graduate of Ocean City HS
Ph.D. in Ocean Engineering

NJ Coastal Research Program Director
OE Program Director at Stevens

Urban Coast Institute Assoc. Director
NJ Sea Grant Community Resilience 

Specialist



Introduction

• Work with OCFLooding
• Science Partnership

• AGU Thriving Earth 
Exchange

• Flood Forum USA
• Volunteer Scientist
• NJ Sea Grant

• Objective
• Transfer of knowledge to 

inform science-based 
decisions on local issues



Assessing Flooding & Hydrodynamics 
for Flood Prevention & Mitigation

Challenge: Sea level rise and land subsidence along the Mid-Atlantic coast is increasing the 
frequency of rainfall, high tide nuisance flood events and the magnitude of storm 
inundation. Aging infrastructure and low topography require science-based decision 
making for long term community resilience to flooding.    
Leads: Suzanne Hornick, Chair, Ocean City Flooding Committee; Dr. Tom Herrington, 
Associate Director, Urban Coast Institute, Monmouth University.
Action: Empower the community to formulate science-based decisions that support long-
term flood mitigation and the creation of a resilient coastal community.
Impact: Community engagement in short and long term planning for island-wide flood 
mitigation.
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The Issue: Changes in Rainfall 
Frequency and Intensity



The Issue: Relative Sea Level Rise



Result: More Days Like This



This Evenings Talk

Stormwater Management

• Requirements
• Challenges
• Options

Tidal Flood Frequency

• Present Conditions
• Future SLR Scenarios
• Impacts

Combined Impacts

MITIGATION OPTIONS



Stormwater Management

• Objective 
• Convey stormwater

through drainage 
system to bay or ocean

• Storage of stormwater
in detention basins to 
reduce runoff

• Percolation of 
stormwater into ground 
through detention 
basins/rain gardens



Challenges on Barrier Islands

• Low topographic 
elevations

• High water table
• Limited location for 

underground utilities 
and piping

• Lack of storage areas



Solution: Storage and Pumping



Ocean City is Leader in NJ 

• Michael Baker Flood mitigation study for 250 acres 
between 26th and 34th Streets and West and Bay 
Avenues

• Focus: mitigate the more common rainfall events that 
cause routine or nuisance flooding throughout the 
study area.

• Goals
• quantify the amount of rainfall throughout the study area
• determine the amount of rainfall entering the storm sewers
• understand the performance of the existing system



Drainage Areas Modeled



Model 



MB Simulated Rainfall Events



Model Simulation Output



Tidal Flooding



The Issue: Relative Sea Level Rise



How do we know this?

Tide Gauge Data. Atlantic City, NJ Station operating from 1912 – 2018! 



Impacts: March 2018 Nor’Easters
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Future Impact: 2074
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Concerns/Questions

1. How frequently will low-lying roadways and 
infrastructure experience flooding in the future?

2. Is Sea Level continuing to rise linearly or is the 
rate of rise increasing?



Ocean City Case Study

http://elevation.maplogs.com/poi/new_jersey_usa.14971.html

Roosevelt Bld.
has an elevation of
approx. 3 ft NAVD88



NOS Tide Datum at Atlantic City

MSL is 0.4 ft below NAVD88

Roosevelt Blvd. is 3.4 ft above Mean Sea Level



Roosevelt Blvd. Flood Threshold

Roosevelt Blvd was flooded on 12 consecutive high tides between March 2-8, 2018

Roosevelt Blvd

Flood Threshold



What about the Future?

https://tidesandcurrents.noaa.gov/waterlevels.html?id=8534720



Processing
• Start with hourly water levels from Atlantic City

• Use 20 years of observations to Identify high tide peaks 
and elevations in data set

• 1997 - 2017 Sandy



Processing
• Develop probability 

distribution of high tide 
amplitudes relative to 
Mean Sea Level

• Analyze data for exceedance 
probability of High Tides 
relative to Mean Sea Level

• Provides % time that High 
Tides were at or above 
specific elevations

• Assume same distribution 
will occur with sea level rise
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50 % of high tides are 
1.8 ft above MSL
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Convert to # of High Tides per year

• Easier to think in terms of 
how many high tides per 
year exceed a specific 
elevation

• Assume the high tides will 
continue to follow the 20-
year distribution of high 
tides

• Two high tides per day
• 730 total high tides per year
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Global Mean Sea Level Projections

From Kriebel 2017



Future Sea Level Rise Projections
for the year 2100
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Is Sea Level Rising Linearly?



Sea Level is 
not Rising 
Equally 
Everywhere



Rain and Tidal Flooding



Real Issue moving forward:



Future Joint Probabilities are 
Difficult to Determine 



Conclusions

• Number of flood events changes significantly with 
small changes in sea level

• There will be a large increase in future flood events 
with current sea level rise trend

• Daily flooding is likely if sea level rise accelerates 
over the next few decades

• Joint probability of increased rainfall and high tide 
flood events is not well understood at this time

• Increased frequency and intensity of rain events will 
increase frequency of high tide flood events



What can we do about this?

Michael Bedard



Tidal Flood Mitigation

Structural
• Levees 
• Berms
• Dikes
• Floodwalls
• Bulkheads

Non-Structural
• Elevation
• Beach Nourishment
• Living Shorelines
• Reefs 
• Wetlands







Floodwall

Port Monmouth, NJ













Who is going to do all this Planning & 
Construction and who is going to 
pay?



55

Overview

 NACCS Focus Area

 NJ Shore Protection Study 
Authority (December 1987 House 
Resolution)

 Single purpose CSRM Feasibility Study

 Initiated as 3-year study (3X3 
model)

 Coastal flooding and sea level rise risk 
management

 FCSA Executed April 2016
 Public Release Spring 2019

USACE New Jersey Back Bays Study



File Name 56

EXAMPLE PLANS (AMM)







It’s not going to be quick or easy….



Thank you

….but it is all worth it.
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