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OUTLINE 
 

• Study area: The Gulf of Cadiz 

• Data sets 

• Relative calibration (CGDR vs GDR) 

• Satellite/in-situ comparison (CGDR) 

• Conclusions 
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STUDY AREA: THE GULF OF CADIZ 
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In-situ measurements 

RA-2 measurements 
GDR descending track 223 (SWH at 1Hz) 

Coastalt NetCDF (CGDR) descending track 223 
(SWH at 18Hz, averaged to 1 – 2 – 4Hz rates) 

DATA SETS 
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DATA SETS 

• GDR/SGDR does not provide wave data at 18Hz rate. 

• Coastalt processor gives SWH at that rate. 

• Coastal product generated with processor under revision 73. 
Products have been recently made available – see www.coastalt.eu 

• Quality checks: land flag, zero or default records  and “Nval” >18. 
Values lower than 0.15m and higher than 15m were rejected. 

• Collocation: altimeter and ground-truth data collocated in a 
temporal window of 10 minutes. 
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Coastal mask for Gulf of Cadiz (100km wide) 
COASTALT Processor 
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Relative calibration of SWH (1Hz) from GDR and COASTALT based products  

Red and green dots: 1Hz 
along-track points 1 and 2 
(closest to the shore) 

RELATIVE CALIBRATION 
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Coast Open ocean 
RELATIVE CALIBRATION – COASTALT 1HZ vs GDR 1HZ 
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VALIDATION WITH IN-SITU DATA: offshore buoy 
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VALIDATION WITH IN-SITU DATA: offshore buoy 

• Buoy at a distance of 55 km to the coast. 

• Altimeter data averaged to1Hz rate. 

• High correlation for both datasets GDR (N=797) and COASTALT 
(N=787) statistically significant at the 95% level. 
 
• The closest 1Hz track point to the buoy (20 km) offered the best fit 
in both data streams: 0.17 m rms, 0.006 m bias and R=0.97 (GDR) 
and 0.15 m rms, 0.007 m bias and R=0.96 (COASTALT).  



VALIDATION WITH IN-SITU DATA: coastal buoy 

• Buoy at a distance of 
11-12 km to the coast. 

• Altimeter data (CGDR) 
averaged to 1 – 2 and 
4Hz rates. 
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VALIDATION WITH IN-SITU DATA: coastal buoy 

GDR 
Coastalt 

(1Hz) 

GDR 
Coastalt 

(1Hz) 

GDR 
Coastalt 

(1Hz) 

The quality of the SWH 
when approaching the 
coast is better in the 
COASTALT CGDRs 

Coast Open ocean 



2Hz 
4Hz 
1Hz 
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VALIDATION WITH IN-SITU DATA: coastal buoy 
Coast Open ocean 
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Summary 

• At 1Hz rate, SWH from altimetry compares well with ground-truth data 
(offshore and coastal buoys). This is not the case of the two closest 
altimeter points to the coast.  

• A slight overestimation is observed in the altimeter observations, more 
pronounced in the coastal zone. 

• However, SWH (1Hz) from COASTALT shows rms and bias similar to the 
in-situ observations (coastal buoy). 
 
• This extends accurate altmeter wave data up to 8-9km to the coast. 

• At higher rates (2Hz, 4Hz,…) only COASTALT wave data is available. 
Much work is needed to draw conclusions about its validation. 
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CONCLUDING REMARKS 
 

•  Over the Gulf of Cadiz region, it is possible to build an 
accurate data set of satellite SWH yielding rigorous 
records close to the shoreline than achieved with the 
standard SGDR/GDR. Our results indicate that in this area, 
the quality of the SWH data remains comparable to the one 
in the open ocean up to 8-10 Km from the coast .  

• We must take into account the spatial variability in wave 
climate, with clear local effects in a complex area such as 
Guadalquivir estuary. 



18 

• We still cannot provide optimized SWH right up to the 
coastline since the altimeter waveforms and radiometer 
signals remain contaminated by land reflections. 
  
• Achievable goals during this exercise were encouraging, 
allowing to define useful oceanographic conclusions 
looking for trends (seasonal and longer time scales) in 
ocean conditions and becoming an irreplaceable tool for 
multiple coastal applications. 

•   Ongoing research directed to enhance the new 
generation of products may better fulfill the requirements 
of a coastal-oriented processing. 


