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The problem in numbers 5()

360,000 annual deaths from drowning

— all around the world (WHO, 2018)

. . T_us'{u’ss 273 million
The cost 'mpaCt Of drOWﬂlng - Australia: USS 85.5 million

- - Canada: USS 173 million
(WHO' 2018’ SOBRASA' 2018) - B?anzail:aUSS 228 miIIiono(onIy
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1 drowning every 91 minutes |- 2nd cause of death in child

— s Braail: - 4th cause of death in child
in Brazilian beaches- . . — - 3rd cause of death in child

— (SOBRAS 2 ‘ 8),_,,_\-- = - - 4th cause of death in teen@
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Process based models:
- High computational resources
- Not easy scalable to cover new areas
- Not valid to give a quick response
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Classical projects to
obtain electronic flag

l/ - “ensuring healthy lives and RN
\ promoting the well-being at all ages” ,\
N 7’
~ -

SOSeas? = Dynamic risk on beaches using
CMEMS data and Artificial Neural Networks (ANN) ucC
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The problem...

COHESIO

General overview 30
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SOSeas

Historical Data
(CMEMS Product + drowning events)

(Nowcast & Forecast)

: CMEMS Products

SOSeas
Contract 110-DEMS5-L10
Until 31 March 2021
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Artificial Neural Network Tallored.Intorinatan el
(ANN) for end users ¢ IHcantabria

(Beach users and lifeguards)
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Drowning and Flags events Historical data ()

Brazilian Life Saving Society (SOBRASA)
http://sobrasa.org e t@ e

CORPO DE BOMBEIROS MILITAR DE SANTA CATARINA R FOLL S the Solution...
REGISTRO DE OCORRENCIAS
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Cross-cutting analysis ()
Beach characterization

The problem...
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ENANAP FOY the Solution...
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,Categorlc.al 3 Hidden layers (48,24,24) ANN development m
input variables = y
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Input training data

Results The problem... t@. -

Hs (Electronic Flag) Mﬂ& the Solution...
O Tm I I ‘e\,«
- El,l | Ay @
_Q . E &
=0 Incidence angle ' | @E% Y - I-.
o | o
78 Beach modal state : I fae2 | W
IS . S e
o Wind I I
6 o
= Marine currents I I
8 | l BIAS score: 1.03
: | |
o I | Hit rate: 0.87
3 ! '
3 Contigency table - —=-1 Success index: 0.81
+ Observed Exceedances
q) (]
@ Jes - Error metrics
2 ) Range of Ideal
= o Metric Formula & Notes
o o} ) values value
5 9 Hi False | Predicted
© T > Its alarms yes Bias score Hits + False alarms O-00 1 Indicates if the model tends to under-
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Nowcast and forecast t@,w

SIRNAI the Solution...

Forecast metocean variables . T
Type Variables Product - Provider E‘;

Significant total

GLOBAL_ANALYSIS_FORECAST_WAV_001_02 -

7- CMEMS

Mean wave period
Tm

Direction of waves
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Water level Water level variation
GLOBAL_ANALYSIS_FORECAST_PHY_001_02
4 - CMEMS
Magnitude of
Currents g
marine currents
And also...
Forecast metocean variables
Type Variables Product - Provider
Magnitude of wind UC i
velocity Global Forecast System (GFS) - NOAA e

Direction of winds i IHcantabria
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Sem SO0Seas App ()
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Balneario Barra Do Sul

The SOSeas Service is a product of the Environmental (2
Hydraulics Institute (¢ i) and the Centre of Research A\
} . and Industrial Technoiogyofcantabna( AN) developed ]
Balneario Rainha under the project ) with the aim of generating a
solution that facilitates decision-making based on data from r\
the Capernicus Marine Environment Monitoring Service |
i CMEMS) to reduce drowning and accidents in aquatic spaces. i
86 m/s 4 Wind s B s ) 9 quatic sp: \D
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Enseada
Waves Forecast Wind Forecast Tide level
Prainha
11 me r140s 146 mis 0.50 m—
@ L] 8 (2] @ L =] (2] @ L] =] (] s
Conditions Forecast Beaches About Conditicns Forecast Beaches About Conditions Forecast Beaches About
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A cross-reference analysis between historical flag events and metocean
conditions (CMES Products) finding a non-linear relationship = Starting
point of ANN application

An ANN has been developed based on deep learning to predict
electronic flag using CMES products.

Operational system SOSeas has been released integrating the developed
ANN and the metocean conditions (real time and forecasting CMEMS
products) to provided tailored information about the dynamic risk on
beaches based on electronic flag criteria

SOSeas tool is available at Santa Catarina beaches (Brazil) and fully

scalable to any worldwide beach
uc in-
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SOSeas: An assesSment tOol for predicting
the dynamic riSk of drowning on bEAcheS
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