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Validation of Coupled Probabilistic Rip Current
Model and the Nearshore Wave Prediction
System (NWPS) Across Southeast Florida
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Pablo Santos (WFO MFL), Samantha Huddleston (Univ. of Miami), Jeral Estupinan (WFO MFL),
Evelyn Rivera (WFO MFL), Scott Strippling (NHC.TAFB), and Roberto Padilla (NCEP/MMAB)
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Motivation for implementation
NWPS

Coupled NWPS and Rip Current Forecast Model
(RCFM)

Validation (Methodology and Preliminary Results)

Future Goals
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South Florida Annual Beach Attendance &

« Can we provide

 [Leading an accurate

Average Beach Attendance

cause of 3 statistical
fatalities/ : forecast relying
rescues on numerical
along US wave and water
beaches. level models?

Palm Beach Fort Lauderdale Miami Beach

Southeast FL: Millions transit by on a yearly basis.

Southeast Florida - USLA Rip Current Rescues
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Average = 332 rescues per year Counties of Palm Beach and Miami-Dade
City of Fort Lauderdale

All year around



@ The Nearshore Wave Prediction \\,»
R System (NWPS) g o'y

e Run routinely/on-demand, using SWAN or nearshore WW3

e Driven by forecaster-developed winds from GFE (AWIPS2), and
other NCEP forcings (e.g. WW3, RTOFS/ESTOFS).

e Intended to include in the AWIPS2 baseline for sustainability.

e Addresses region-specific physical processes in the nearshore
(wave-current interaction, ice interaction, high res bathymetry,
etc.).

e Include wave partitioning (separate wave field into component
systems).

e Future two-way coupling to coastal circulation model (ADCIRC).
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Configured and run by WFOs

GFE forecast: Wind forcing
Global WW3: Wave BCs
NHC/TAFB: BCs

RTOFS Global: Surface currents
ESTOFS/P-Surge: Water levels
Output: Significant Wave Height,
Peak Period and Direction, and
partitioned wave groups height,
period and direction tracked in space -8 =80
and ‘ume, Longitude (degr.)

Latitude {degr.)

"~ Van der Westhuysen et al.




Model Domain:

SW LAT= 3.00

SWLON=-98.00

NELAT=32.00
NELON=-10.00

for WCOSS (along with an OPC domain)
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6 nodes reserved SBN (output)

(96 compute cores)

LDM

LDM

GRID file
Hurricane DOMAIN file
wave BCs CONTROL file

DBNet




GFE WeatherElement Populate Grids

Edit Consistency

Products Maps

Edit Areas

Verify

Hazards

@ Gerling—Hanson Plot for WPB (-80°,26.75°) NWPSystem
: NWPS RUN: 06Z05SEP2013
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Coastal Waters Forecast Example:

.TODAY...EAST WINDS AROUND 10 KT. SEAS EAST 1 TO 2 FT AT 4 SECONDS.

I1SCxmt: Time: |19:20Z 0!




Example output for WFO' New Orleans

http://innovation.srh.noaa.gov/nwps/

Loops: | Wave Height % || Display

NWPS Significant Wave Height (ft) and Peak Wave Direction
Hour 12 (05Z21AUG2014)
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@ NWPS Siniﬁccnt Wave Height (ft) and Peak Wave Direction
o Hour 12 (05Z21AUG2014)
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* 3 nested nests along
SE coast 100m
resolution each.

* Currents: RTOFS

e Water levels:
ESTOFS/Psurge

* Runtimes: Twice a
day out 102 HR; 3
hrly output
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@ Coupled NWPS and RCFM |~ "
South Florida o

* Logistic regression model that uses for input the
following NWPS output along 5m isoline:

e Significant wave height
e Mean wave direction from normal
 Water level

e Post-event (bathymetry proxy)

Model Output

 Hazardous Rip Current Likelihood (0-1)

Dusek and Seim, 2013; Dusek et al., 2014 7/15 f:: :




Significant Wave Height (ft)

Likelihood of Hazardous Rip Currents

Peak Wave Direction
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Validation/Preliminary S
Results B[y

Rip Current Likelihood vs Rip Intensity Observations
January-March 2014 - North Miami Beach

n = 88 samples °
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¢ Rip Model vs Observations

3 . 3 = Linear (Rip Model vs Observations)
Rip Intensity - Observations ( 0.5 - 1.4 =Slight ; 1.5-2.4 = Moderate ; 2.5-3.0 = High )

* Daily observations of rip currents intensity (0-3) correlated to
model likelihood for periods of Jan-Mar and June to August of
2014. Moderate correlations observed.

* Most events occurred during winter.
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Reliability

%

. Forecasft. : Reliability
probabilities

grouped into bins
and compared
against observed
frequency.
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Intensity Obs vs Likehood
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Future Goals
’ \..\1\4\7

* Expand data collection and validation efforts to
generate more statistically significant results.

* Incorporation of Ocean Rescue and Lifeguard observations
through online reports they can submit with smart devices.
Means for them to submit such reports already developed
by Meteorological Development Lab (MDL)

e Use results to develop new Rip Current web based
products. National team in place taking leadership on
this following on experiments currently ongoing at
Morehead City, NC and Miami, FL.

* Social Science to play key role on this.




Future Goals

SXUS83 KMFL 101343

OTHER MARINE REPORTS
NATIONAL WEATHER SERVICE MIAMI/SOUTH FLORIDA
0745 AM EST WED DEC 10 2014

BEACH NAME: Nikki Beach

LOCATION: Lat: 25.81351 - Lon: 80.11189
OBSERVATION TIME (Z): 2014-12-10T12:45:00
RIP STRENGTH: Strong

SURF HEIGHT (FEET): 2-3

TODAY'S RESCUE ACTIVITY: None

WATER ATTENDANCE: Low

COMMENTS: Surf height subsiding, some larger

high 1040
REPORTER ID: Leigh Emerson Smith Lifeguard Lieutenant

$$
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Weak Rip Currents Possible; ) risk level. Click on the beach area of your choice for more
Isolated, weaker but potentially dangerous rip currents |information.
can still occur. UV index Forecast
Weak swimmers stay in shallow water Rip currents are powerful, channeled currents of water flowing
away from shore. They typically extend from the shoreline, through I ) ‘s
the surf zone, and past the line of breaking waves. Rip currents can { } f .I" P I P [ I / 14
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RIP CURRENTS | S

Break the Grip of the Rip! Low danger from the sun's UV rays for
the average person.

Wear sunglasses on bright days. If you burn
easily, cover up and use sunscreen
Moderate risk of harm from unprotected
sun exposure.

3.8 Moderste |Take precautions, such as covering up. If
you will be outside. Stay in shade near
midday when the sun is strongest.

High risk of harm from unprotected sun
°

2 or less

Protection against sunburn is needed




QUESTIONS!!
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