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Study area and motivation

Field measurements in the Gulf of Tehuantepec
Waves from SAR images

Final remarks




The Alr-Sea Interactlon Experlment in the Gulf of Tehuantepec
(Ocampo-Torres et al., 2011, B-L.M)




ASIS buoy (Graber et al., 2000)
Field campaign Feb — Apr 2005
Central part of GT (16° N, 95° W)
Wind speed (z=6.5m), surface
height and buoy motion (20Hz)
Other parameters (1Hz)

20 Km offshore

60 m depth




Basic Data Processing

30 min runs

Motion correction

Wind velocity, surface height

Wave frequency and directional spectra
Wind stress (Eddy Correlation method)
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Overview of measurements at Gulf of Tehuantepec 2005
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Observed drag coefficient as a function of neutral wind speed. Dots
represent data values for each 30 minutes. Diamonds are the mean
value of Cp for wind speed bins of 1 ms~! and the error bars are two
standard deviation. The lines are commonly used bulk formulae:
Smith (1980) (solid) and Large and Pond (1981) (dashed) [from
Garcia et al, 2009].
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wind conditions
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» Fetch-limited conditions : Garcia-Nava et al. 2012, (JGROceans)

» Observed z, and Cy lower than expected for pure wind-seas
= Hypothesis: Swell modifies wind-sea associated roughness




Swell influence on wind sea

WIND SEATOTAL ENERGY Swell index: swell relative importance

0.5 - P
0.45 : O.5<Z‘é<(1)-5 EO| :ffc E(f)df

O 1<C<?
04H ©  ©?

Nearly pure wind sea # E. = fffc' E(f)df

* Wind sea attenuation
» Reduction of surface roughness Garcia-Nava et al. 2012, (JGROceans)




ESA2005 ASA_IMS_1PNDPA20050226_042025_000000152035_00062_156

A7 0279




, Wave spectrum
awell wave height: ©.683 m

Peak wavelength: 215 m
Peak direction: 345 deghﬁmuth
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, Wave spectrum
owell wave height: Q.67 m

Peak wavelength: 230 m
Peak direction: 345 de%\ﬁm-ﬁh

Fi

, Wave spectrum
swell wave height: Q.80 m

Peak wavelength: 235 m
Peak direction: 350 de%ﬁmuth
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, Wave spectrum
swell wave height: C.280 m

Peak wavelength: 192 m
Peak direction: 340 de%ﬂmuih

, Wave spectrum
awell wave height: C.74 m

Peak wavelength: 179 m
Peak direction: 5 deghﬂmuih

L 10.0

20:3%2  lat. 16.12 len. —%5.00 depth 3
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Isthmus of Tehuantepec
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y=7.9x+175.3 (w/ outliers)

—

y=T1.9x+175.3 (wo/ outliers)
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i PrerraSAR-X ScanSAR image

ik 21- Mar-08 00:19h UTC
Satellite heading: 349.24°
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HH polarization; Ascending path
Spatial resolution ~ 18 m
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nxnkm External wind SAR narameters
SAR subimage database P

MU K), MM (k), MY (),
exp(k, . 2,0?), ete.
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Final remarks and future work

Influence of waves on air-sea interactions

(swell reduces sea roughness at fetch-limited growth)

Spatial variability of swell spectrum

-Further analysis and retrieving wave spectra from X-band SAR
-Next field campaign in 2013
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