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Storm Surge Products

MEOWSs

Maximum Envelopes Of Water
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Storm Surge Watch/Warning
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Storm Surge Guidance Timeframe

NHC Storm Surge Product Decision Support Wedge

Decision Support Wedge Based on the Arrival of Tropical-Storm-Force Winds

Tier 1

«II Response

< 48 h of TS winds

Readiness
between 48 - 120 hrs before TS winds

MEOWs <l Readiness

MOMs
18 = 120 h of TS winds
Planning / Mitigation
more than 120 hrs lier 3

before TS winds . , el -
<::_|| Planning/Mitigation
MOMs

> 120 h of TS winds

NHC / The COMET Program
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Why Probabilistic?

~ SLOSH Basin ny3 Trend of Water Height Above Ground
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Forbes C., J. Rhome, C. Mattocks, A. Taylor, 2014: Predicting the Storm Surge Threat of Hurricane Sandy with the NWS SLOSH
Model, Journal of Marine Science and Engineering, in press.
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Why Probabilistic
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P-surge
Probabilistic Storm Surge
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Probabilistic Storm Surge (P-surge)

Storm surge probabilities based on NHC official
advisory
Available approximately 48 hours prior to arrival of
TS winds
Accounts for uncertainty in:

- Track / landfall location

- Size

- Forward speed

- Intensity

Uncertainties based on historical errors

Version 2.x also accounts for the tide and is available
above NAVD88 and above ground level

hurricanes .gov/surge @NHC_Surge




Probabilistic Storm Surge (P-surge)

Multiple Tracks and Landfall Locations
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Probabilistic Storm Surge (P-surge)
Multiple Tracks and Landfall Locations

e AT o .\'] 5,7 £

Size: Small, Medium, Large

Forward Speed: Fast, Medium, Slow

Intensity: Strong, Medium, Weak
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. _ Deterministic SLOSH run
5 L shows limited surge threat
[ Rzl to Pensacola area
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Storm: | lvan20049 Adwhd | Type: | Frob. of surge > & feet | Foorm Level: | Full bt

@ Experimental Tropical Cyclone Storm Surge Probabilities
v Chance of Storm Surge >= 8 feet at Individual Locations
Hurricane Ivan (2004) Advisory 54

Valid from 905 PM EDT Wed Sep 15 to 10 PM EDT Sat Sep 18

Probabilistic product shows
considerable surge threat to
Pensacola area
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When is P-Surge Available?
(On the NHC Website)

o Whenever a hurricane
(and sometimes tropical pEFEE——ETETTTETETTTTEET
storm) watch or warning eSSt Y TR
is in effect | =

- Approximately 48 hours
prior to arrival of TS winds

o Available approximately
30 minutes after full

advisory release time
- 05:30 EDT

- 11:30 EDT

- 17:30 EDT

- 23:30 EDT

hurricanes.gov/surge
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Potential Storm Surge
Flooding Map
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Do People Know Their Elevation?
(within a 5-foot interval)

Accuracy of Perceived
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Courtesy Jay Baker, FSU
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New Method: Storm Surge Above Ground
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Storm Surge Inundation
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NHC Potential Storm Surge Flooding Map

i o Which product will drive the flooding map?
o Psurge 2.x (includes tides)
Bl o 10% Exceedance

~ o Grids -
: . o Latest' SLOSH basins updated to NAVD88
> | o Topography/Digital Elevation Models (DEMs)
o - NOAA OCM Sea-level rise DEM

o Resampled to smoother resolution

- o Augmented with USGS NED
— 7  o Processing
: L o Locally using ArcGIS for Server and Desktop
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SLOSH Grids
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SLOSH Basins and DEMs
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Potential Storm Surge Flooding* [~
Intertidal Zone/Estuarine Wetland

T~

Gulf of Mexico

Greater than 1 foot above ground LS

Greater than 3 feet above ground .}.
Greater than 6 feet above ground K:’
¢

Greater than 9 feet above ground

[ 4
m Leveed area o ) /,;,

Consult local officials for flood risk

*Displayed flooding values indicate the water height that has about | .;” 4
a 1-in-10 (10%) chance of being exceeded.




Potential Storm Surge =

Flooding Map

Hurricane X QO i
” oker

o Provides a quantitative risk assessment
for decision makers.

o Shows height above ground that the
water could reach. A

o Depicts the reasonable’worst-case
scenario at any individual location.

Hurricane X

o Shows inundation levels that have a
10% chance of being exceeded.

o First map issued at the same time as the
initial hurricane watch or in some cases,
with a tropical storm watch.

o Available about 60 to 90 minutes
following the advisory release. — Y y—

%W @NHC_Surge
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Interactive Interface and Data Access

Potential Storm Surge Flooding Map (Inundation)

Interactive viewer available on
hurricanes.gov

NHC Potential Storm Surge Flooding Map
Hurri MATTHEW (2016) Advisory 34
From 11 AM EDT Thursday October 06 to 05 PM EDT Sunday October 09

o Intertidal layer can be turned
on/off (NHC recommends
leaving it on)

GIS data available for download

Available on NOAA's nowCOAST

O

Potential Storm Surge Flooding* Map Layer Options:
l:l Intertidal Zone/Estuarine Wetland

o Map Services (REST and WIMS) |l

l:l Greater than 3 feet above ground

nundation with Intertidal Layer

l:l Greater than 6 feet above ground
- Greater than 9 feet above ground

@NHC_Surge
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http://www.nhc.noaa.gov/surge/inundation/interactive_example/
https://nowcoast.noaa.gov/
https://nowcoast.noaa.gov/

NHC Experimental Potential Storm Surge Flooding Map

Hurricane ARTHUR (2014) Advisory 10
From 05 AM EDT Thursday July 03 to 10 AM EDT Sunday July 08
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Hurricane Arthur Storm Surge Inundation

Hurricane Arthur
Inundation (AGL)
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Advisory 7

11 AM EDT July 2

Esri, DeLorme, GEBCO, NOAA NGDC, and other contributors, Esri, HERE, & a

NOAA/NWS/National Hurricane Center/Storm Surge Unit

Potential Storm Surge Flooding®
I vp to 3 feet above ground
Greater than 3 feet above ground

_ Grealer than & feet above ground
I Greater than 9 feet above ground

Bermuda
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Potential Storm Surge Flooding®
I vp to 3 feet above ground
Greater than 3 feet above ground

_ Grealer than & feet above ground
I Greater than 9 feet above ground
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Storm Surge Watch/Warning
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Storm Surge Warning program is intended to
enhance public response to instructions from
local officials, and, ultimately, to help guide

EM decisions.

W/W Graphic highlights areas that have a
significant risk of life-threatening inundation

from storm surge.

Issued 48 hours before possibility of life-
threatening surge, or other hazards that

would hinder evacuations.

Represents collaboration of NHC's Hurricane
Specialists, Storm surge experts, and local

NWS WEFOs.

hurricanes.gov/surge
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Prototype Storm Surge Watch/Warning Graphic*
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Advisory 12 Issued: Fri Jul 04 2014 8 PM EDT
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Storm Surge Watch/Warning =~

o Storm Surge Watch and Warning s
IS NOW O pe rationa I ) ToPCIDepesson NN gt

o W/W is communicated using:

o Graphic on NHC website

o Watch/warning section of the
NHC Public Advisory using coastal
breakpoints

o NWS WFO Hurricane Local

Statements SUMMARY OF WATCHES AND WARNINGS IN EFFECT:

O ApprOXimate representation in A Hurricane Warning is in effect for..
terms of zones in National and
WFO TCV prOdUCtS. A Storm Surge Warning is in effect for..

o * Aripeka to Indian Pass Florida
o NDFD grid

* Anclote River to Indian Pass Florida

hurricanes gov/surge @NHC_Surge




Storm Surge Watch/Warning =
Definitions and Call-to-Action

Storm Surge Warning

There is a danger of life-threatening inundation from rising
water moving inland from the shoreline somewhere within
the specified area, generally within 36 hours.

This is a life-threatening situation. Persons located within
these areas should take all necessary actions to protect life
and property from rising water and the potential for other
dangerous conditions. Promptly follow evacuation and other
instructions from local officials.

Storm Surge Watch

There is the possibility of life-threatening inundation from
rising water moving inland from the shoreline somewhere
within the specified area, generally within 48 hours.

hurricanes gov/surge @NHC_Surge




NWS Collaborative Process

Run SLOSH P-Surge on NOAA
Supercomputer using official NHC forecast

WFO Miami Collaborated Grid

Collaboration

Dissemination of Storm Surge Watch/Warning

Prototype storm surge warning graphic (2015)
National TCV for wind and storm surge and surge added to WFO TCV (2016)
Operational: 2017

hurricanes gov/surge %W @NHC_Surge
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Storm Surge Values in s

NHC Public Advisory

Peak storm surge inundation expected
to occur somewhere within outlined
area

o Not location-specific

Introduced when a watch or warning is
issued

o Generally 48 hours before onset of
conditions

Values in the Public Advisory will differ
from those in the Potential Storm
Surge Flooding Map, since that map
depicts location-specific reasonable
worst case scenarios

o 10% exceedance

hurricanes.gov/surge

Storm Surge: The combination of a dangerous
storm surge and the tide will cause normally dry
areas near the coast to be flooded by rising waters
moving inland from the shoreline.

The water could reach the following heights above
ground if the peak surge occurs at the time of high
tide...

Destin to Indian Pass...1 to 3 feet

Indian Pass to Chassahowitzka...4 to 7 feet
Chassahowitzka to Aripeka...2 to 4 feet
Aripeka to Bonita Beach...1 to 3 feet
Florida-Georgia line to Cape Fear...1 to 3 feet

@NHC_Surge



&)Potential Storm Surge Flooding Map =
How does this differ from the warning?

Potential Storm Surge Flooding Map (Inundation)

The Potential Storm Surge Flooding Map
is for decision makers, whereas the Storm
Surge Watch/Warning is intended for the
general public.

The Potential Storm Surge Flooding Map
provides objective quantitative guidance
on where inundation could occur. The
Storm Surge Watch/Warning is
subjectively determined and not
quantitative, and simply identifies those
areas at risk for life-threatening
inundation.

The Potential Storm Surge Flooding Map
does not depict expected inundation,
rather, it estimates a reasonable worst-
case scenario (10% chance of being
exceeded) at any individual location.

hurricanes.gov/surge

NHC Potential Storm Surge Flooding Map

Hi MATTHEW (2016) Advisory 34
11 AM EDT Thursday October 06 to

Potential Storm

05 PM EDT Sunday October 09

Surge Flooding*

I:l Intertidal Zone/Estuarine Wetland

- Greater than

[ | createrthan
I:l Greater than
- Greater than

1 foot above ground
3 feet above ground
6 feet above ground

9 feet above ground
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