NWS Storm Surge Forecasting

AMS Students
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SLOSH

« Sea, Lake and Overland Surges from Hurricanes

— Finite differencing model developed by the
Meteorological Development Laboratory to predict
storm surge heights from historical, hypothetical or
predicted hurricanes

— Overland flooding
— Parametric wind model for forcing

— Structured grid with finer resolution overland, and
coarser offshore

— Models sub-grid features with flows though barriers
and cuts

« Does not include

— Tides, waves, river flow

« Tides can be conservatively estimated by initializing the grid
at high tide
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http://slosh.nws.noaa.gov/sloshPub/

Forecast Uncertainty
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NHC Official Annual Average Track Errors
Atlantic Basin Tropical Storms and Hurricanes
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Hurricane Ivan: A case study
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* P-Surge
— Probabilistic Storm Surge
— Response (<48 hr of landfall)

- MEOW

— Maximum Envelope Of Water
S

*MEOWSs

— Readiness (48hr — 120 hr of landfall) ‘MOMs
« MOM 7/
— Maximum Of the MEOWSs oM

— Planning / Mitigation (>120 hr of lanclfall)



SLOSH Products

- MEOW

— Maximum Envelope Of Water
— Readiness (48nhr — 120 hr of lancfall)

« MOM

— Maximum Of the MEOWs
— Planning / Mitigation (>120 hr of lanclfall)

*MEOWs
*MOMs
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MOM: Maximum Of MEOWSs &%
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SLOSH Products

* P-Surge
— Probabilistic Storm Surge
— Response (<48 hr of landfall)
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Katrina Advisory 23

&% Hurricane Tracker
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Lat: 27°25'67"N  Lon: 94°38'36'"W




'

0 ATMOS Py,
> 6%47

§
]
2
<
®

%
s NOILVY. ﬁm\‘.p

o

My o
e of &

P-surge - Vary Cross

13



e Size: Small (30%), Medium (40%), Large (30%)
* Forward Speed: Fast (30%), Medium (40%), Slow (30%)
 Intensity: Strong (30%), Medium (40%), Weak (30%)
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¥  P-surge Error Distributions

 Error distributions are computed for cross track,
along track and intensity by:
— Assuming a normal distribution

— Using a 5-year “mean absolute error’ and getting the
standard deviation (sigma) from:
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Probability of >= 5 feet of Surge
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Surge Height Exceeded by 10% of B
Ensemble Members

Experimental Tropical Cuclone Storm Surge Exceedence

@ Heights MWhich Have a 104 Chance of Being Exceeded
Hurricane Katrina (2005} Advisory 23
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3 ] ¥ 9 11 13 15 17 19 21
Height {in feet above normal tide}

17



» | Foom Level: | Full A

Storm: | lvanZ2004 A5G4 ~ | Type: | Frob. of surge > & feet

Experimental Tropical Cyclone Storm Surge Probabilities
Chance of Storm Surge >= 8 feet at Individual Locations
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@ Extra-Tropical Storm Surge

« Extra-Tropical Storm Surge (ETSS)

— Finite differencing model developed by the
Meteorological Development Laboratory

— Modified SLOSH to predict storm surge
heights from extra-tropical storms

— Global Forecast System for wind forcing

— Structured grid with finer resolution overland,
and coarser offshore

 Does not include
— Tides, waves, river flow
— Overland storm surge
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Extratropical Storm Surge Website

Combine the ETSS output with:

 Observations from NOS / CO-
OPs

» Tides computed from
ConStItuentS prOVIdEd by o S“esnemp News Organization

Mmap BOTH GRAPH TERT HISTORY

N O S/C O = O pS Mirror Site Tide Observation Forecast Anomaly={0bs,-{Tide+Surge)}
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 http://www.opc.ncep.noaa.gov/et e B
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1 Panama City, FL , ©0.00, 2.35, 2.75, 99.90, 0.40,
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. Knimatio_ns of maps of ETSS _ous ey sl mow o .
output with GFS pressure fields

20



Review:
NWS’s Storm Surge Products *%=

 Tropical

[potential Warning]

NHC / WFO forecast

Deterministic guidance

Real-time ensemble guidance (P-surge)
Climatological ensemble guidance (MEOW/MOM)

01 = CORR

« Extratropical

Coastal Flood Warning/Advisory

WFO forecast

Deterministic guidance (ETSS)

[potential Real-time ensemble guidance]
[potential Climatological ensemble guidance]

01 &= NN
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