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Motivation 
Research interest in The Waves Group at CICESE. 
Recognising the relevance of ocean surface waves. 
Air-sea interaction processes: fundamental aspect of many present challenges. 
Weather; Climate and its changes; Maritime applications; Energy; etc. 
Interlink: lower atmosphere, waves, momentum transfer,  
upper ocean currents, and turbulence. 
Better knowledge is desired, it is needed.  
Great opportunity to measure from space.  
Ground truth is always needed and welcome.



The Air-Sea Interaction Experiment in the Gulf of Tehuantepec 
Offshore wind jets impose a characteristic dynamics                 (Ocampo-Torres et al., 2011, B-LM)
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Some aspects of wave-wave interactions in intermediate to deep waters are studied with
the use of the bispectrum. Signal level of Bispectrum is generally high indicating signif-
icant wave coupling between spectral peak components. Typical spectra from direct sea
surface elevation observations in a field campaign include wind-sea and opposing swell
components. While swell is always present, wind-sea locally generated by moderate to
strong o�shore wind is under fetch limited growing conditions.

Estimation of the bispectrum for waves in intermediate to deep waters.
Bispectral analysis is used to detect swell and wind sea interactions.
The interactions between wind sea and swell components is investigated with the use

of bispectral analysis.

Motivation
Field experiment
Momentum transfer main results
Bispectrum details
Swell-Sea interactions
Final remarks

The influence of the sea state on air-sea fluxes is of great relevance.

Basic Data Processing
30 min runs

Motion correction
Wind velocity, surface height
Wave frequency and directional spectra
Wind stress (Eddy Correlation method)

� = ��(u�w�î + v�w�ĵ) (0.1)

Mean atmosphere and ocean conditions
[Wind, temperature (air, water), humidity, atmospheric pressure]

† Thanks: Funds provided by CONACYT, UC-MexUS, and CICESE, Ensenada, BC, México.
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Ocampo-Torres et al. (2011, Boundary-Layer Meteorology) 



H. García-Nava, F. J. Ocampo-Torres, P. Osuna, and M. A. Donelan (2009) JGR 
P. A. Hwang, H. García-Nava, F. J. Ocampo-Torres (2011) JPO 
H. García-Nava, F. J. Ocampo-Torres, P. A. Hwang (2015) B-LM 

Main issues we agree upon: 
Wide range of wind speed and important variability. 
Unique conditions of wind-sea opposing swell. 
  
-Limited swell steepness. 
-Exploring other relevant processes. 



Network for oceanographic observations (physical, geo-chemical, ecological) to 
generate scenarios upon exploration and production activities of  offshore oil in  

the Gulf of Mexico, 201441 project funded by SENER-CONACyT

BOMM1 deployed on July 12, 2018

Test site, offshore Ensenada 
BOMM1: Nov2017-Jan2018 
BOMM2: Mar-Jun2018 
BOMM3: Sep2018 -



Enhanced spar buoys: electronics, more sensors.  
Sonic anemometer, Met station, air & water CO2,  6 capacitance 
wave staff, CTD(O2, pH), ADCP, ADV, electronics unit with 6 dof 
motion sensor, solid state drives, rechargeable batteries, wind 
generator and solar panels [LiCor CO2 sensor, 2 video cameras]. 



TDX_20181006T0142hUTC - ITS



TSX_20181004T1351hUTC - ITS



Hopefully under a variety of surface waves conditions. 
Relationship between wave spectra and the TKE dissipation rate.

Daniel Peláez MSc thesis





512 Hz











Final remarks and next steps 

Work still under progress and results under further analysis. 
Currents measurements still under processing. 

Needs to perform detailed direct measurements. 
We are preparing for cal/val activities. 
Plans to deploy our spar buoys in Mexican waters. 
Air-sea interaction, momentum fluxes, directional waves, 
currents in the uppermost part of water column. 

Thanks


