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Saco, Maine
...0Nn a good day
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severe damage (even more
than inundation)

B More common then coastal
flooding

B Often confined to most
vulnerable locations south of B
Portland

B Examples: Camp Ellis,
Gooches Beach, Mother’s
Beach, York Beach, Rye Beach
etc.




Saco, Maine
...0Nn a bad day
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Splash-over Damage
Spring 2005



"Fully Developed Sea

energy spectrum for various wind speeds

As the wind speed increases,
the amount of energy
transferred to the sea,
increases wvery much more
rapidly, proportional to the
fourth poweer ofwind speed.

The diagram shows energy
spectra forwinds of 20, 30, 40

knot. The area under each bell
curve represents the total
eneryy ofthe seastate.
Vertical scale is wave
amplitude squared (A& x A) in
m2. Average wave heights
shown inbrackets.
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...AAs Wave Heights and Storm Tides Increase...
the threat of Coastal Flooding also increases

Coastal Flooding and The Relationship between High Storm
Tides and Large Ocean Waves
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Figure 8: The empirical relationship between stormr
tide, waves and coastal flooding (1980-2007).



...Also...as wave heights increase...damage due to “splash-over” can
occur with tides below flood stage...

Coastal Flooding and The Relationship between Storn
Tide and Large Ocean Waves
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Figure 8: The empirical relationship between storm tide
waves and coastal flooding (1980-2007).




Problem: How do we communicate complex forecasts of
splash-over and damage potential on one diagram to...

B Emergency managers
B Public
B Meteorologists/Geologists/Oceanographers, etc.
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Goal: Graphically Depict the damaging effects of both storm tides and large ocean waves

19t Flood Stage Portland, ME
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* Table: Known combinations of storm tides (below flood stage) and wave
heights that resulted in “Splash-over” damage (ME/NH)

Date Near-shore waves Coinciding Storm Tide (Below FS)
3/4/91 7 11.08’ (Portland Harbor)
1/4/94 6’ 11.26°

3/6/97 5 11.91

10/10/98 8’ 11.28

9/29/03 14’ 11.48’

4/3/05 14° 11.68’

5/7/05 13’ 11.48’

10/25/05 16’ 10.77

3/13/07 14’ 11.80’

12/16/07 16’ 11.17

* Frequency of occurrence higher than limited database would suggest



Add a Benchmark for the onset of damage due to wave action

, Flood Stage Portland, ME
12

Predicted
Storm Tide

(Ensemble)

Predicted near-shore
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Next: Add categories of coastal flooding and beach erosion from the climatology.

Severe Coastal Flooding
12’ Flood Stage Portland, ME
Sp’ash'm'e" Begins
Predictgd
Storm“fde
(Ensemple)
0 Feet Predicted near-shore — 20 Feet

Wave Height (@ 44007)
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"N SURA Coastal Ocean Observing
and Prediction (SCOOP) Program

The Scientific Community

An Ensemble of Wave & Surge Models

SCOOP supports a variety
of coastal wave, surge,
and water-level models
along the Atlantic

and Gulf Coasts
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datriots’ Day Storm 20

A Working Prototype Coastal Flood Nomogram:
Available at www.GoMOOS. org/ coastalflooding

Coastal Flooding and Erosion Forecast

Water Level & Wave Height Interaction Nomogram:_
Nomogram | How to read nomogram | Project Overview

Water Level (ADCIRC) - Wave Height (Wave Watch 3)
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Just Another Storm, November 15-16, 2008

Water Level (ADCIRC) - Wave Height (Wave Watch 3)
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Severe Beach Erosion
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* Forecast was for a high water level event, 2
with minimal waves (Coastal Flooding) 0 5

10 15 20 o
Wave Height (fest)

* Targeted forecast to low-lying areas that
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Next Steps...

*Developed prototype for Scituate - needs fine tuning (more
storm data!)

* Add real-time observation data to validate models

* Add additional forecasts - beach erosion

*We can roll this out in other areas in the Northeast - just
requires input (storm data) and interest/need!
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Thank you to our Partners

John Cannon, National Weather Service, Gray, ME

Will Perrie, Bedford Institute of Oceanography,
Halifax, NS

Brian Blanton, Renaissance Computing Institute,
Chapel Hill, NC

The entire SCOOP Team at SURA
NERACOQOS
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