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Site wave climate analysis  is based on

Global Weather Model archive data 

(Local Area Model) 

+

Wave Generation and Propagation Model

(Coastal Wave model)

+

Wave buoys, where available

Satellite  altimeter

Altimeter data are now routinely assimilated into wave models

Altimeter/buoy (wind, waves) data calibration: 1988 (Monaldo)

Altimeter/Model comparison:

2006 ( Abdalla & Cavaleri)

(2007) (Ardhuin, Bertotti, Bidlot, Cavaleri, Filipetto, Lefevre, Wittmann)



Model vs. Buoy

Still considerable scatter 

On a large scale

Cavaleri  and  Sclavo

Coastal Engineering 53 (2006) 613–627



Cavaleri  and  Sclavo. Coastal Engineering 53 (2006) 613–627

You could correct model results with satellite data, but…



It is worth  to analysing single events with the help of altimeter data

Cavaleri  and  Sclavo. Coastal Engineering 53 (2006) 613–627

… there would still be a considerable scatter
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Thyrrenian Sea 
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Embedded  Swan grid



MM5 Wind time 

28/12/1999 alle 

ore 18:00



Cycle 268 Pass-120 

28/12/1999 Time 06:48
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versus  ECMWF (06:00), ECMW/SWAN ( 06:00) and buoy ( 06:00)
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WAVE HS

Co-located in space

Co-location on a lee shore poor

SWAN “Interpolates” better



Cycle 268 Pass-120 

28/12/1999 Time 06:48
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Wind/Waves (Ku,C)  Topex

CYCLE 268 PASS 120 28/12/1999 TIME 06:48
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It is worth while using altimeter

data to cross check model results
but there is more…



It is worth while using altimeter

data to cross check model results

but there is more to say about sub-grid scale…

Most of the time wave buoys confirm altimeter data

often altimeter data differ from model data 

It is often worth while refining global (or even regional) model results with

Local models (… better interpolation) 



y = -0,0286x + 1,4261
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y = 0.0148x + 5.4954
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J2 p0120c229 (29/03/08 – time 15:33)

y = 0,0082x + 0,9599
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J2 p0120c229 (29/03/08 – time 15:33)

y = -0.0581x + 7.6737
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J2 p0120c229 (29/03/08 – time 15:33)
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y = 0,0484x + 0,7726
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J3 p0059c229 (27/03/08 – time 06:23)
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J3 p0059c229 (27/03/08 – time 06:23)
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WIND ENVISAT1 Discendente 26/03/08 ore 09:42
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Cavalleri Abdalla JGR vol 107 2002 

“Gustyness”

Has been 

explored 

before 

On a larger 

scale

And then,

Wind 

“smoother” 

than

waves



TOPEX  PHASE B  pass. 118
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Kuwait Institute for Scientific Research
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*Synthesized wave data must be taken with a pinch of salt, specially for extreme events 

Altimeter data may provide a good check

**It’s worth while using smaller scale (Sub Global ECMWF) wave  modelling, specially for near shore locations 

***Fluctuations (“Gustyness”) as shown by altimeter data on the scale of a few miles might be more important  than 

expected 
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Fig.14: Individuazione punti di calibrazione su tracce 122 e 272 

del radar altimetro RA2 di Envisat






