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Basic source of information to forecast products aimed at

safety at sea, aid to navigation, coastal hazards early warning

Ocean wave prediction models: usually global, general purposes

with/without local coastal components

Wave mean parameters: significant wave height, peak period and

direction

Wind sea and swell(s) mean parameters: (relative) significant

height, peak period and mean direction

other specific parameters, such as: wave setup, run-up, · · ·

Storm surge prediction models: essentially coastal (local / regional)

storm surge level: water level forced by weather phenomena

total water level: usually at fixed points only (surge + astronomical

tide)

currents: usually depth-averaged or surface current (if 3-D model)
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Santo Domingo, 22-26 February 2011 VI Workshop on Storm Surge and Wave Forecasting Etala, I - 4 / 11

Ocean waves superimpose with different amplitude, 
period and direction Wave field

“Measures” of the wave field:

● Significant wave height Hs ~ H
1/3

(mean height of the 

highest third). Is close to the visual estimation.

● Mean period, mean direction: mean is weighted on the 
energy

● Peak period: period that concentrates the highest energy 
in the wave field

● Peak direction: mean direction of waves with the peak 
period. Usually close to the direction of the maximum.
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Santo Domingo, 22-26 February 2011 VI Workshop on Storm Surge and Wave Forecasting Etala, I - 5 / 11
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This example corresponds to a 
wave field with Hs = 8 m.

➢ Roughly, if the mean period 
is 10 s for 3 hours, an 
individual 15 m wave is 
likely to happen. It is 
usually assumed that 
Hm in a wave field

➢ Ideally, about 13% of the
waves override the 
significant wave height

➢ Extraordinary or freak 
waves are not included in 
this distributionPr  distri  of 

ave height
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Combined seas, wave trains: similar to the live experience at sea

AltT : Total significant wave height.

n : Number of fields with Hs > 0.05 in 2-D spectrum.

x : Number of fields with Hs > 0.15 not in table.

Alt : Significant wave height of separate wave field.

Per : Peak period of separate wave field.

dir : Mean direction of separate wave field.

: Wave generation due to local wind probable.

Día & AltT n x   Alt Per Dir   Alt Per Dir   Alt Per Dir   Alt Per Dir   Alt Per Dir   

Hora Z (m)     (m) (s) (g)   (m) (s) (g)   (m) (s) (g)   (m) (s) (g)   (m) (s) (g)   

17 1 2.3 5   1.7 7.3 82  1.1 9.9 23  0.9 12.4 2  0.8 5.8 179      

17 2 2.3 5   1.6 7.4 80  1.0 10.0 27  1.0 12.2 3  0.7 5.8 179      

17 3 2.2 5   1.6 7.4 78  1.0 9.9 26  0.9 12.0 3  0.7 5.8 180      

17 4 2.1 4   1.5 7.4 76  1.3 10.3 15      0.7 5.9 182      

17 5 2.1 4   1.4 7.3 79  1.4 10.1 22      0.7 6.2 183      

17 6 2.1 5   1.2 7.2 86  1.2 9.2 32  0.8 11.1 3  0.7 6.3 185      

17 7 2.1 6   1.1 7.2 86  1.2 9.1 31  0.8 11.0 3  0.8 6.3 185  0.7 11.5 31  

17 8 2.1 5   1.1 7.1 86      0.8 10.8 4  0.7 6.3 185  1.5 11.3 32  

17 9 2.2 6   1.0 7.0 85      0.8 10.6 4  0.7 6.3 183  1.6 11.1 32  

17 10 2.2 7   0.9 7.0 85      0.8 10.4 4  0.7 6.3 184  1.7 10.9 33  

17 11 2.2 7   0.9 6.9 85  0.3 19.9 11  0.7 10.2 4  0.7 6.4 185  1.8 10.6 34  

17 12 2.3 6   0.9 6.4 84  0.6 18.6 15  0.6 10.2 4  0.6 6.5 187  1.9 10.3 34  

17 13 2.5 5   0.7 6.3 91  1.0 18.0 16      0.6 6.6 188  2.1 10.2 34  

17 14 2.7 6   0.5 6.4 86  1.4 17.3 15 * 1.3 5.5 51  0.5 6.7 190  1.7 10.1 34  

17 15 2.9 5       1.8 16.6 15 * 1.5 6.2 54  0.5 6.8 191  1.6 10.0 36  

17 16 3.1 5       2.1 15.9 15 * 1.6 6.2 56  0.4 6.7 191  1.6 9.8 37  

17 17 3.5 5       2.5 15.2 16 * 1.8 6.2 57  0.4 6.6 190 * 1.7 9.6 40  

17 18 4.0 5       2.9 14.9 18      0.3 6.5 191 * 2.7 9.1 52  

17 19 4.5 4   4.5 14.6 33          0.3 6.4 191      



Graphical products: the challenge of combined seas

Introduction

Graphical products:

coastal hazards

Dangerous seas:

forecasting storms, waves

and currents

• Meaning of SWH:

individual waves in the

wave field

• Text products: wave

bulletins at fixed points

• Graphical products: the

challenge of combined

seas

• 16 June: storm

developed high waves

• 17 June: cross seas

south of the storm

• Storm surge:

elevations above normal

due to storm

• Bahia Blanca: surge

entering at low tide

• The storm surge

propagates into Rio de la

Plata

• Validation at Buenos

Aires port with forecast

range

Ensemble prediction

products

SummaryP. Etala, PMO-5 20 / 41

Swell leaving its
generation area

Swell opposing to
wind sea

re  sea 

s ll er 
sea

e tion
W s s olors arr s

Prim  ell k ont rs arr s

W sele e or inant sea parameters e m get
en or  issing som



16 June: storm developed high waves

Introduction

Graphical products:

coastal hazards

Dangerous seas:

forecasting storms, waves

and currents

• Meaning of SWH:

individual waves in the

wave field

• Text products: wave

bulletins at fixed points

• Graphical products: the

challenge of combined

seas

• 16 June: storm

developed high waves

• 17 June: cross seas

south of the storm

• Storm surge:

elevations above normal

due to storm

• Bahia Blanca: surge

entering at low tide

• The storm surge

propagates into Rio de la

Plata

• Validation at Buenos

Aires port with forecast

range

Ensemble prediction

products

SummaryP. Etala, PMO-5 21 / 41



17 June: cross seas south of the storm

Introduction

Graphical products:

coastal hazards

Dangerous seas:

forecasting storms, waves

and currents

• Meaning of SWH:

individual waves in the

wave field

• Text products: wave

bulletins at fixed points

• Graphical products: the

challenge of combined

seas

• 16 June: storm

developed high waves

• 17 June: cross seas

south of the storm

• Storm surge:

elevations above normal

due to storm

• Bahia Blanca: surge

entering at low tide

• The storm surge

propagates into Rio de la

Plata

• Validation at Buenos

Aires port with forecast

range

Ensemble prediction

products

SummaryP. Etala, PMO-5 22 / 41



17 June: cross seas south of the storm

Introduction

Graphical products:

coastal hazards

Dangerous seas:

forecasting storms, waves

and currents

• Meaning of SWH:

individual waves in the

wave field

• Text products: wave

bulletins at fixed points

• Graphical products: the

challenge of combined

seas

• 16 June: storm

developed high waves

• 17 June: cross seas

south of the storm

• Storm surge:

elevations above normal

due to storm

• Bahia Blanca: surge

entering at low tide

• The storm surge

propagates into Rio de la

Plata

• Validation at Buenos

Aires port with forecast

range

Ensemble prediction

products

SummaryP. Etala, PMO-5 23 / 41



Storm surge: elevations above normal due to storm

Introduction

Graphical products:

coastal hazards

Dangerous seas:

forecasting storms, waves

and currents

• Meaning of SWH:

individual waves in the

wave field

• Text products: wave

bulletins at fixed points

• Graphical products: the

challenge of combined

seas

• 16 June: storm

developed high waves

• 17 June: cross seas

south of the storm

• Storm surge:

elevations above normal

due to storm

• Bahia Blanca: surge

entering at low tide

• The storm surge

propagates into Rio de la

Plata

• Validation at Buenos

Aires port with forecast

range

Ensemble prediction

products

SummaryP. Etala, PMO-5 24 / 41



Storm surge along-shelf currents

Introduction

Graphical products:

coastal hazards

Dangerous seas:

forecasting storms, waves

and currents

• Meaning of SWH:

individual waves in the

wave field

• Text products: wave

bulletins at fixed points

• Graphical products: the

challenge of combined

seas

• 16 June: storm

developed high waves

• 17 June: cross seas

south of the storm

• Storm surge:

elevations above normal

due to storm

• Bahia Blanca: surge

entering at low tide

• The storm surge

propagates into Rio de la

Plata

• Validation at Buenos

Aires port with forecast

range

Ensemble prediction

products

SummaryP. Etala, PMO-5 25 / 41



Bahia Blanca: surge entering at low tide

Introduction

Graphical products:

coastal hazards

Dangerous seas:

forecasting storms, waves

and currents

• Meaning of SWH:

individual waves in the

wave field

• Text products: wave

bulletins at fixed points

• Graphical products: the

challenge of combined

seas

• 16 June: storm

developed high waves

• 17 June: cross seas

south of the storm

• Storm surge:

elevations above normal

due to storm

• Bahia Blanca: surge

entering at low tide

• The storm surge

propagates into Rio de la

Plata

• Validation at Buenos

Aires port with forecast

range

Ensemble prediction

products

SummaryP. Etala, PMO-5 26 / 41



Water level rise along navigation channel

Introduction

Graphical products:

coastal hazards

Dangerous seas:

forecasting storms, waves

and currents

• Meaning of SWH:

individual waves in the

wave field

• Text products: wave

bulletins at fixed points

• Graphical products: the

challenge of combined

seas

• 16 June: storm

developed high waves

• 17 June: cross seas

south of the storm

• Storm surge:

elevations above normal

due to storm

• Bahia Blanca: surge

entering at low tide

• The storm surge

propagates into Rio de la

Plata

• Validation at Buenos

Aires port with forecast

range

Ensemble prediction

products

SummaryP. Etala, PMO-5 27 / 41



Flood tide with abnormal water levels

Introduction

Graphical products:

coastal hazards

Dangerous seas:

forecasting storms, waves

and currents

• Meaning of SWH:

individual waves in the

wave field

• Text products: wave

bulletins at fixed points

• Graphical products: the

challenge of combined

seas

• 16 June: storm

developed high waves

• 17 June: cross seas

south of the storm

• Storm surge:

elevations above normal

due to storm

• Bahia Blanca: surge

entering at low tide

• The storm surge

propagates into Rio de la

Plata

• Validation at Buenos

Aires port with forecast

range

Ensemble prediction

products

SummaryP. Etala, PMO-5 28 / 41



Strong drain currents along the channel

Introduction

Graphical products:

coastal hazards

Dangerous seas:

forecasting storms, waves

and currents

• Meaning of SWH:

individual waves in the

wave field

• Text products: wave

bulletins at fixed points

• Graphical products: the

challenge of combined

seas

• 16 June: storm

developed high waves

• 17 June: cross seas

south of the storm

• Storm surge:

elevations above normal

due to storm

• Bahia Blanca: surge

entering at low tide

• The storm surge

propagates into Rio de la

Plata

• Validation at Buenos

Aires port with forecast

range

Ensemble prediction

products

SummaryP. Etala, PMO-5 29 / 41



The storm surge propagates into Rio de la Plata

Introduction

Graphical products:

coastal hazards

Dangerous seas:

forecasting storms, waves

and currents

• Meaning of SWH:

individual waves in the

wave field

• Text products: wave

bulletins at fixed points

• Graphical products: the

challenge of combined

seas

• 16 June: storm

developed high waves

• 17 June: cross seas

south of the storm

• Storm surge:

elevations above normal

due to storm

• Bahia Blanca: surge

entering at low tide

• The storm surge

propagates into Rio de la

Plata

• Validation at Buenos

Aires port with forecast

range

Ensemble prediction

products

SummaryP. Etala, PMO-5 30 / 41



Validation at Buenos Aires port with forecast range
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MSLP “spaghetti” diagram: 960 hpa (51 members from ECMWF)
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MSLP ensemble mean and spread (from ECMWF)
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SWH= 5 m and 10 m “spaghetti” (3 hs later, from NCEP)
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Probability of SWH >9 m (from NCEP, 50% in contours)
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ECMWF

http://www.emwf.int/en/foreasts/datasets/wmo-atalogue

NCEP

http://polar.nep.noaa.gov

SMN-SHN

http://www.smn.gov.ar/?mod=arholas&id=16

http://www.smn.gov.ar/pronos/ondatormenta_plataformario.php?id=1

Forecast quality

http://www.emwf.int/en/foreasts/harts/medium/omparison-other-operational-entres

http://www.jomm.info/index.php?option=om_ontent&view=artile&id=131&Itemid=37

http://www.ecmwf.int/en/forecasts/datasets/wmo-catalogue
http://polar.ncep.noaa.gov
http://www.smn.gov.ar/?mod=archolas&id=16
http://www.smn.gov.ar/pronos/ondatormenta_plataformario.php?id=1
http://www.ecmwf.int/en/forecasts/charts/medium/comparison-other-operational-centres
http://www.jcomm.info/index.php?option=com_content&view=article&id=131&Itemid=37
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§ Muchas Gracias §
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