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« Search and Rescue operations
» Mostly with severe wind and/or waves conditionS (& o o on eoerems wesse: =
» Accurate information is critical during the early
hours of incident Time|Map s Vaid for
« CANSARP tool (statistical model)
« DATUM = f(LKP, target type, drift time, sea LKRg. . || e
current, surface wind) /ﬂ
climatic sea current (summer/winter) ot
2 deg model wind (from CMC) + obs
o GO
- Operational CANSARP V3.2
LKP < o _




«2004-2007 GRIP, funded by CSA

*Development and demonstration of a capacity to use
Earth Observation (EO) to enhance Search and Rescue
operations

1. Generate new environmental data source
— Sea Surface Wind from EO data (RADARSAT-1, ASAR and QuikSCAT)
— Sea Surface Current from ocean model (C-NOOFS)
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2. Test with CANSARP

e

field experiments

3. Move toward an

operational

assembly chain
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1. Direct GMF method:

SAR-wind speed = GMF model inversion with a priori CMC GEM
Regional wind direction

GMF :SO(U J cver @ p0|)

2. 2Dvar approach:

Inversion method to estimate SAR-wind vectors combining the radar
signal, GMF model and CMC GEM Regional model data

Minimization of a cost function:

0 0
J= U- Uy + V- Veme + SsarR™ S GMF

" Du Dv Ds

Ucyc and Ve - first-guess wind field from CMC REG regional model
S sAR : radar cross section from SAR and,
Sevr : radar cross section from GMF
Du Dv : model wind component error variance
Ds :radar cross section variance of the SAR scene



1$#3%0

Various configuration tested on 168 SAR scenes versus ERS-2 an
QuikSCAT winds (3200 points)

GMF = CMOD-IFR2 or CMOD5

Ds = as 2, backscatter variability coeffcient is a beam mode dependent value
(from 3.5% for RADARSAT-1 F1 to 10% for ASAR WS T e =
mode) at 1.5 km of spatial resolution

% u and v wind component variance
fixed at 3m?.s2 or 6.5m?.s?

RESULTS — wind speed 0-23 m/s
«Similar wind speed accuracy, RMSE 1.5to 1.6 m/s
*CMOD5 ~ CMOD-IFR2

«2Dvar method with the high GEM Regional
uncertainty gives best result

«2Dvar produces smoother wind field

=> |ess strong wind gradient between SAR scene
edges and surrounding model wind field
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Canada-Newfoundland Operational NOOFS domain
Ocean Forecast System, C-NOOFS

Nucleus for European Modeling of the
ocean, NEMO
(http://www.lodyc.jussieu.fr/INEMOY/)

— 1/4° resolution in horizontal

Grid refinement with Adaptive Grid
Refinement in Fortran, AGRIF
(http://www-Imc.imag.fr/IDOPT/AGRIF)

— High resolution domain 1/12°

. CMC d
46 vertical levels BT o

Yt Y
BC from Mercator
v

-7d od +6

25-km C-NOOFS sea surface current

forced with (ongoing work): CvCng
1. hourly CMC GEM Regional winds = ~
2. blended SAR & CMC GEM B eren)

Regional winds 7d 0d +6

d
Description of the simulation for the system version 1.
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Search and Rescue Field Program (2004-05, Newfoundland)

19 drifts collocated with 29 SAR scenes :
*RADARSAT-1 — F4, EH3, SCNA, SCNB
*ENVISAT ASAR - IS5, IS6 and WS (pol. HH or VV)
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CANSARP-Scientific (Matlab)

Tool to evaluate potential
Improvements using
different wind and sea
current products

Mean drift error (m/h): the
average of the drift distance
error per drift time step (of 1
hour)
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Effect of SAR-wind and QuikSCAT winds

considering a constant EO-wind

during 4 hours, otherwise we use CMC GEM Regional wind (15-km)

Reference: climatic CANSARP current + CMC GEM Regional wind field

Configuration

Summary

QUuIckSCAT data (25-km)

effect —
Up to -8%

SAR-wind (1.5-km)
Long-timescale = full drift ~48 hours

effect +, sometines -
-2.51t0 +2.5%

SAR-wind (1.5-km)
Short-timescale = subset of drift time (5-hours)

effect +
up to +10 %

C-NOOFS (25-km) - limited subset of drift
data — Preliminary results

Effect very strong and variable,
from -60 to +60%

No SAR-wind effect



 SAR-wind processing

— 2Dvar approach seems promising but uncertainties (variances and
eventually covariances) have to be estimated properly

e CANSARP drift simulations

— QUuIKSCAT scatterometer winds: no improvement. Inaccurate
assimilation ?

— SAR-wind shows improvement, mostly at short-timescale
=> temporal resolution is capital for Search and Rescue

— C-NOOFS current: very variable effect (+ and -). Need further
Investigation

 Next steps
— Improve EO-wind assimilation into CANSARP
— New drift methodology: Monte-Carlo
— Test simple very high resolution 2D surface current model
— Operationnal SAR-wind processing
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* Yves Crevier who made this GRIP project possible

« John Wolfe, Paris Vachon and the Canadian Centre for
Remote Sensing that made available codes to
manipulate the SAR data

 Ron Dawson for CANSARP specifications, Coast
Guard College, Sydney, NS






Time resolution effect

« Example of SAR-wind effect on mean drift error:

light improvement at long a potential improvement at
timescale (48h) with around 11% short timescale _ (5h) with up to
of decrease 50% decrease







