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RESPONDING TO A RISING

NWS Resources for Coastal Storm Response
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COASTAL STORMS

A Coastal storm impact basics
I Water level and waves

A Two types of coastal storms

I Tropical Cyclones (e.g. hurricanes)
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The Basics

A Astronomical tide amplitude (Spring Tide?)
A Wind fetch (distance over water)

A Duration of winds headed toward shore

A Angle of wave train to shoreline

A Storm motion (approaching on great circle
route?)
A If tropical cyclone, consider:
I Intensity Category
I Size
I Radius of max winds



ASTRONOMICAL TIDES
A Spring Tide

I During full and new moons

i Moon and sun gravitational force|
In alignment i |

A Neap Tide

I Quarter moon phases
I Moon and sun graV|tat|onaI forces offsettlng
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coastline with storm surge and waves

= : Wave action produces additional elevation!

- MEAN TIDE (MSL)
LOW TIDE

Coastal flooding and erosion result from storm s'urg on top of
the astronomical tide and wave action on top of the storm tide.

Timing of the maximum storm surge is an important issue for

those locations (e.g. New England) that have large tidal ranges.
- - -

Storm Tidg(Total Still Water Level) Astronomical Tide + Storm Surge

Wavescontribute the following:
- Add to water level behind barrier beach waerwash(from waverunup)
- Cause damage to structures (sea walls, docks, homes, etovavabattery
- Scour and transport beach sand ei@sion



MORE TERMINOLOGY

Overwash Splashover

Rule of thumb:

Along exposed coastyverwashandsplashovecan become important when waves
about 10 miles offshore reach 20 feet or more




TIMING MATTERS!

JANUARY 27, 2015 COASTAL FLOODING

January 27, 2015 morning Scituate, MAT courtesy Dave Laroche



January 27, 2015 High Tide at Boston

8443970 Boston, MA
Water Levels (Backup Sensor Data)
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Max Storm Tide = 13.65 feet MLLW (approx. 30 minutes after time of
astronomical high tide)

Storm Surge at max storm tide = 3.35 feet (3.12 feet at time of actual
astronomical high tide)

Max storm surge = 4.78 feet (approx. 30 minutes after time of low tide)




21 ¢ LC.

A The storm was about 6 hours faster and peak su
occurred at high tide:
I 10.5 + 4.78 storm tide of 15.28 feet MLLW

I Just above record water level of 15.1 feet MLLW
set during the 1978 Blizzard

A The storm occurred the week before when we he
12 foot MLLW astronomical tide:

I Potential storm tide near 16.8 feet (would bring us to
unchartered territory)



WAVES MAT TER!

A Structural damage from wave battery
A Contribution to inundation viaverwash
A Scouring/erosion

EDGEWOOD YACHT CLUB- PROVIDENCE R.L

FRGYIDINCE JOUNNAL FETD Courtesy Neil Duggan, Scituate Building Inspector



Scituate Tide Gage Data for Februai§, 2013

A Tale of
Two Tides

Red line=
Moderate Flood
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Orange line
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A Tale of Two Tides

A February 8, 2013 Evening High Tide
I Storm Tide about 13 feet above MLLW
I Waves 15 to 20 fegust offshore

A February 9, 2013 Morning High Tide
I Storm Tide about 13 feet above MLLW

I Waves 30 to 35 fegust offshore
AWith 12 to 14 second periods



WaveOverwash
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Elevation of top of staff gage is El 16.6 which is approx level of ic 2M4/2013 9:37:-14 AM




And Erosion Can Be a Big Issue
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New Products
from National Hurricane Center

A Storm Surge Warnings
I Explicit Storm Surge Warning
Aversus implicit by a Hurricane Warnin
I Recommended by social scientists

Poeaerisl Bitess Burtge MELEeE

A Dynamidnundation mapping = TaiEEes AR
I Visualization of inundatiopossiblefrom a specmc storm
I Representplausible worstase scenario (10% exceedanc
I Does not incorporate waveinup/overwash

I Currently only for tropical cyclones




NHC FORECAST INUNDATION MAP FOR
PLAUSIBLE WORST CASE SCENARIO
10% CHANCE OF BEING EXCEEDED
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Hurricane TRAVIS - Advisory 16 - EXPERIMENTAL MAP
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LOCAL WEATHER INFORMATIO

National Hurricane Center and
local Weather Forecast Office work
as a team

AHurricane Local Statements (& TCV)
AHurricane Threat and Impact Graphics
AMarine Weather Warnings

AHazardous Weather Outlooks

AUGUST 18, 1991
MUSHICANE whdalid

= A\ rcq Forecast Discussion

ADecision Support Services Briefings




HURRICANE LOCAL STATEMET

A Purpose: provide concise overview of
evolving hurricane threat for more effective
response

I Executive weather summary of evolving weather
situation

A Primary focus:
I Hazard(s) of greatest concern
I Areas where threat Is greatest
I Critical time frame



COASTAL FLOOD HEADLINE
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A Coastal Flood Watch

I Potential for moderate or greater coastal flooding
I Generally 36 to 48 hours lead time

A Coastal Flood Warning
I Moderate or major coastal flooding likely/expected
I Generally 24 to 36 hours lead time

A Coastal Flood Advisory

I Minor coastal flooding likely/expected
I Generally 24 to 36 hours lead time



HEADLINE CRITERIA

A Minor ¢ Coastal Flood Advisory
A Moderate or Major = Coastal Flood Warning

Minor Moderate




COASTAL FLOODING DEFINITIONS

Minor Coastal Flooding — Flooding of the most vulnerable shore roads and/or basements
due to height of storm tide or wave splashover. Majonty of roads remain passable with only
isolated closures. There is no significant threat to life and any impact on propertv is minimal. This
tvpe of event is coverad by a Coastal Flood Advisory.

Moderate Coastal Fluuding — Widespread flooding of vulnerable shore roads and/or
basements due to height of storm tide and/or wave action. Wumerous road closures are needed.
Lives mayv be at risk for people who put themselves in harm’s way. Isolated damage of very
vulnerable structures such as docks or house decks/porches near the high tide line mav be observed.
This tvpe of event is covered bv a Coastal Flood Warning.

Mﬂjﬂl‘ Coastal Fl{]ﬂ(]lllg — Coastal flooding severe enough to cause af least scattered
structural damage along with widespread flooding of vulnerable shore roads and/or basements.
Some vulnerable homes or businesses are severelv damaged or destroved. Numerous roads are
impassable, some with washouts severe enough to be life threatening if one attempted to cross on
foot or by vehicle. Some neighborhoods are isolated. Ewvacuation of some neighborhoods is
necessarv. This tvpe of event is covered by a Coastal Flood Warning with additional language to
indicate that the flooding will be major, severe, destructive, damaging, etc.




weather.gov/boston

&) &8: NATIONAL WEATHER SERVICE

" -"3? HNATIDH DQCEANIC AND ATMOSPHERIC ADMINI TRAT
o

HOME FORECAST PAST WEATHER SAFETY INFORMATION EDUCATION NEWS SEARCH ABOUT

Local f af ]
"g?t;, s'}';“!? aﬂm News Headlines

« Weather.gov on Your Mobile Phone
= Help Us Track the Weather! Get the mPing App and Report Precipitation.

Enter location

NWS Weather Forecast Office - Boston / Taunton, MA Boston, MA

Customize Westher.gov > Boston, MA& Westher Forecast Office
Your
WEﬂthET,gﬂ\' Current Hazards  Current Conditions Radar Forecasis Rivers and Lakes  Climate and Past Weather Local Programs

Click on the map below to zoon Forecasters’

Discussion
Es,
Hourly View igs &
: Map Wiew pe=
s !, Activity Planner
Get Weather
B o Aviation t Warning
Marine 'ziﬂg Rain -
X L. . sory
1 Fire Weather f
| (Coastal Flood Il Craft Advisory
Threat Hazardous Seas
Zone Forecast It Craft Advisory
(text)
S : Beach & Surf M
Last Map {deate Tue, Dec. 1, 2015 at 5:08 Srdous Weather
Oullock







