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Wind Field: XMOD Algorithm
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» Development of the X-band GMF for sea surface wind field retrieval

XMOD1, linear inversion

o9 Uqg.0,0) = Xy + XU g + X, SIN(F) + X5 COS(2¢) + X,U 4 COS(2¢)
XMOD2, non-linear inversion, comparable to CMOD GMF

Z
o0(U10.8,9)= (A (Uso,0.0) costng)
8 —
U,9 — wind speed;
€ — incidence angle;
¢ — angle between wind direction and SAR look direction

XMOD1, Y. Ren et al, IJRS, tuning dataset from X-SAR (shuttle mission)
XMOD2, (tuning on TS-X data)
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Comparison of Wind Speed Algorithms
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In Germany : High resolution wind field needed for
Alpha Ventus, Wind Farm North Sea

TS-X Stripmap
Aug.7, 2011
at 17:18 UTC

VV polarization,
spatial res. 3 m
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Sea surface wind field derieved from the TS-X data over Alpha Ventus
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Comparison of TS-X wind measurements to DWD (global) model
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XWAVE.: Sea State Parameters from TerraSAR-X Images

sub-scene : signal intensity |
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Azimuth Cut-off Wavelength

Buoy Wave height =0.9 m Buoy wave height =5.9 m
Buoy Wind speed =3.2 m/s Buoy wind speed =5.4 m/s

TS-XVV pol. collocated data; incidence angle=26.4° TS-X VV pol. collocated data: incidence angle=28°

Estimated Cut off wavelength = 46m Estimated Cut off wavelength = 160 m
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Azimuth Cut-off Wavelength
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XWAVE algorithm wave height validation results

8 y= 01-{%3:6%"8;%5239 For an estimated wave height by the cut off wavelength < 4 m
7 Si=0.20 F
] Bias=0.02 = - H; = a, - VE - tanf + a, - U10xmod + a;

Nobs=100 s

wn

For an estimated wave height by the cut off wavelength >4 m

H, =a, *VE - tanf + v - as - U10xmod + a, ' cos(a) + a;

L

(o8]

() is the relative wave direction to satellite path

and v is a unitary coefficient with unit [s],

Ul0xmod is the wind speed obtained by the XMOD algorithm
0 incidence angle

Wave height SAR XWAVE (m)
[
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XWAVE results for in-situ NOAA buoy-collocated TS-X Stripmap VV pol. data
Center incidence angle of TS-X acquisitions < 38°
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Tandem-X VV pol. image acquired over station 51000 with 31 ° centre incidence angle on November

the 17t , 4:15 UTC, 2010. ~
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Case over buoys (I1): Azimuth traveling waves

TS-X image VV pol. acquired near station 41047 with 28.8° centre incidence angle on September the
11t at 10:51 UTC, 2011
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Coastal Sea state characterization

avelength field Significant wave height field
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Coastal Sea state characterization
TS-X Stripmap VV pol. acquired on Dezember, the 9th , 2011 5:42 UTC near Elbe Estuary
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Use of Parameters Derived from SAR for Numerical Wave Modelling

TerraSAR-X Scene

T5-X Spotlight 25-02-2009
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Wind and boundary
conditions
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Topography and Results of wave
wave model model
Boundary: swell Hs=1,1m wave height separated for swell and wind sea
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Summary

7  Derivation of Coastal Wind and Wave Fields using TS-X

7 XMOD1, linear tuned on X-SAR

7 XMOD2, CMOD type GMF, tuned on 200 TS-X data

7  Application for Offshore Wind Farms

7 TS-X Peak wave length and direction SI<14 %

7  XWAVE tuned on 200 TS-X scenes, up to 7 meters HS, SI 20%
7 Used for boundary conditions of coastal wave models
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