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Presentation Notes
Emphasis on storm surge, vs wave and tide. 
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Grindle Point

-Home of the Ferry Terminal
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E]Grindle Point

FEMA 100-year Floodplain
VE16 - VE15
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E%‘he Narrows

& __a'he health center
* The fire station
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The Narrows, Blizzard of February 1978
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When in the future will the islands need

solutions to frequent and/or damaging
floods?

10 years from now? 50 years from now? 5 years from now?




“Existing Information— USACE NACCS Study
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NACCS — Getting “raw” model data

'Searsport

* 1050 Tropical Storms T ol
e 100 Extra-tropical Storms A |
e 2 SLR realizations, w/ & w/o tides

= Lots of simulations and files

Don’t need it all for local study
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NACCS — Getting “raw” model data

For Tropical Storms (72 requested)

1) Select set of NACCS “save points” for local region

2) Examine recurrence interval data from CHS

3) Examine “Peaks” data from CHS for those locations

4) Determine sub-set of storm with peaks that contribute to
extreme statistics for local area

For Extra-tropical storms (80 requested)

1) Appendix A from TR-15-5

2) Select all storms from Region 1 & 2, and storms from Region 3
with highest rank or number of locations better than 7.
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_NACCS — STWAVE Files

Maine
fightly Coupled” surge and wave modeling
the wave model inputs are the surge model B
outputs and vice versa. e

e Winds, Water levels, Wave
heights, Wave Periods, Wave
direction.

3 STWAVE domains cover ME,
_NH and part of MA coast
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All necessary information for a localized study is available from regional STWAVE model files.  These are much smaller (~ 2Gb per simulation) than ADCIRC model files (>10 Gb per simulation)


NACCS Central Maine — Wind
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NACCS Central Maine - Waves

1976 Groundhog day storm

Significant Wave Height (ft)
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NACCS Central Maine — Water Level

1976 Groundhog day storm

Water Surface Elevation (ft—LMSL)
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NACCS Central Maine — Water Level close-up
1976 Groundhog day storm

Water Surface Elevation (ft—LMSL)
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NACCS Model — Local Validation

Historic Extra-tropical storms
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A spatial trend of increasing negative bias as you head downeast.  Overall trend of increasing under-prediction for more extreme surges


NACCS Model — Local Validation
1976 Groundhog Day Storm
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Scatter plot illustrates bias and root mean square error,  numbers indicate storm,  time series shows significant under-prediction of peak for storm 0032 (1976 groundhog day storm)
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Now talk about the improved model.  Higher resolution of physical processes, more accurate results, correction for biases…
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“Penobscot Bay ADCIRC+SWAN model — Water Level

1976 Groundhog day storm

Water Level (ft-NAVDSES8)
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“Penobscot Bay ADCIRC+SWAN model — Water Level

1976 Groundhog day storm

Water Level (ft-NAVDSS8)
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Penobscot Bay ADCIRC+SWAN model — Water Level

1976 Groundhog day storm
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Compare to NACCS validation slide 23, improved accuracy at peak storm, but still under-predicting, possibly need bias correction
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Processes — Sea Level Rise Probabilistic Guidance: e.g.

United States Office of Poligy, EPA 230-R-95-008
Environmental Protection Planning, and Evaluation October 1996
Agency 12122)

“EPA  The Probability of
Sea Level Rise

4Focusing on probability distributions may also foster scientific
cohesion by enabling scientific panels to avoid choosing sides n
matters of scientific uncertainty, and instead lend partial credence to
competing, contradictory viewpoints, until one or the other 1s dis-
proved. For example, unlike previous EPA reports, this study does
not reject out of hand the view of some “greenhouse skeptics” that
greenhouse warming will be negligible. As discussed in Chapter 3,
our simulations include the views of a representative skeptic.

Probability density

1 'l

0 0.5 1 15 2 29
Global mean sea level rise by 2100 (m)

Figure from Grinsted, Aslak, S. Jevrejeva, R. E. M. Riva, and D. Dahl Jensen. Sea level rise projections for northern Europe under RCP8.5.
Climate Research. Vol 64: 15-23. June 17, 2015.
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Read the footnote from the 1995 EPA report
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This if for Portland. SLR probability distributions may take on different shapes for different time frames.
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Global Sea Level Rise CDF for 2100
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D Peak surge from 100 random storms plus random sampling from SLR distribution
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Note: here we may also incorporate distributions for other types of uncertainty (aleatory
uncertainty in surge predictions, error estimates for non-linear residuals, etc.)

Additional re-sampling is done for a series of years with non-stationary probability
distributions for SLR.
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Ranked peak surge from 100 random storms plus random sampling from SLR distribution
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Example Empirical Storm Surge CDFs

16 |

T . I

—
]

Water Level (feet)

—&— |ncluding SLR probability distribution for 2100

1 2 ) 10 20 a0 100
Average Recurrence Interval (years)




Thank You!
&ANSOM

Consul ting Leila Pike, EIT
Englne.ers . N;chan Dill, 'PE
and SCIentlStS nathan.dill@ransomenv.com

Town of Islesboro
ME

ISLAND
INSTITUTE



Presenter
Presentation Notes
This project is being funded through a “Coastal Communities Grant” from the Maine Department of Agriculture, Conservation, and Forestry’s Maine Coastal Program.  Funding for these technical assistance grants comes to the Maine Coastal Program though an annual grant from the National Oceanic and Atmospheric Administration.  In Kind support for this project is also being provided by the Town of Islesboro and the Island Instuitute. 


	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	When in the future will the islands need solutions to frequent and/or damaging floods?�
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40

