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What do I mean by short? 

SUSTAIN Laboratory, 4/17/2014 



Wave generation and damping 

Figure source: 
http://tidesandcurrents.noaa.gov/levelhow.html 



Gravity-Capillary waves 

ÅBoth gravity and surface tension act as 
restoring forces 

ÅLinear dispersion relation  

ï               ὫὯ  

ïPhase speed minimum at ~k = 354  
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Source:http://www.wikipedia.org 



In development: Wavenumber-frequency spectra 
using stacked 10-min series of 2-D slope images. 



Bound capillaries 

Source: http:// deepseanews.com/2013/10 



Free capillaries 

Image Source:http://www.wikipedia.org/capillary waves 



So?? 

ÅScalar Fluxes across the air-sea interface 

ïGas 

ïHeat (sensible and latent) 

ÅRemote Sensing 

ïPassive 

ïActive 

ÅMomentum flux 

ÅTurbulence/dissipation 



Scalar Fluxes 

ÅMust diffuse across interface 

ÅFlux = Force/Resistance 

ÅForce = difference between conc. and 
equilibrium conc.(at given t) 

ÅResistance (either air or water side) 

 

 



Transfer velocity: Water side 
resistance 

Henrys Law:  SⱵ╪=Ⱶ◌, S = solubility,… ὧέὲὧȢ 

Gas flux: ╕░= 
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, t= time, D= diffusivity 

 

Define transfer velocity k as   



Wind speed dependence of CO2 
transfer velocity 

Source: Feeley et al. 2001 



But data collapses better on mean 
square slope 

 

Source: Bock (1999) 



Importance for remote sensing 

ÅPassive 

ÅActive 



Infrared imaging:Surface Skin effects 

Daylight hours, surface solar heating 



Nightime hours 



Active Remote Sensing: Radar 
Modulation 



Modulation of short waves by longer 
waves 

ASIST laboratory obs. Haus et al., 2003 



Hydrodynamic Modulation of Spectra by long waves (a-f) and wind 
(colored lines) 

The modulation of short wind waves by long waves 
M.A. Donelan, B.K. Haus, W.J. Plant and O. Troianowski,  JGR (2010) 

Wind speed 
(centerline) 
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(a,d) wind only, (b) 0.5 hz, 1.1 cm  (c) 0.5 hz 2.1 cm (e) 1.0 hz 1.8 cm (f) 1.0 hz 
3.0 cm 


