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Content

® Range retrieval in LRM, SAR and pseudo-LRM mode
from computer simulated products

e Simulated data from Cryosat Mission Performance
Simulator (CRYMPS) for open-ocean scenarios

e SAMOSA1 SAR ocean retracker
® Application of SAMOSA1 SAR retracker to Cryosat2 SAR

e Extension of SAMOSA1 model in low wave height
conditions

® Range retrieval from Cryosat2 data with the SAMOSA1
SAR retracker
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Range retrieval accuracy in LRM,
SAR and pseudo-LRM mode

Simulated LRM and SAR L1B data

National
< Oceanography Centre

A \/ NATURAL ENVIRONMENT RESEARCH COUNCIL

ZaARWN
nRw




distance (km)

+
o1
3

Hs =0.1m Hs = 4m Hs = 5m

6 | | | [
4 SRR N R | T kL
E : : : :
T : : : :
= | z z |
P SR SR A S S ST

0 | | | i |

-4 -2 D

40

35

30

Z5
20
15
10 e -
£ os 3
g g
c
5 :
£ o4 g
02
0
0
0 02 04 06 08 1 25 252
distance (km)

254
distance (km)

256

o

distance (km)
o
a

e
~

454

456 458

distance (km)




Simulated LRM and SAR L1B waveforms
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Significant wave
height changes
from 0.1 >4 ->
5 meters

Both LRM and
SAR waveforms
broaden as wave
height increases

SAR waveforms
much peakier
than LRM



Simulated and fitted LRM and
SAR waveforms
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RDSAR processing of
simulated SAR data

e Starlab RDSAR software applied to SAR Full-Bit-Rate
products produced by the Cryosat simulator for various
scenarios

® Np, the number of pulses in each burst to incoherently

average prior to incoherent summing can vary between
1 and 8

® Computations done for Np =1, 4 and 8

® Results are similar for the three cases
® we show results for Np = 8 only
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Range retrieval C1SWH C3SWH  C4 SWH

SMC1 DEM SWH SMC3 DEM SWH SMC4 DEM SWH
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Three open ocean
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Range retrieval accuracy in LRM,
SAR and pseudo-LRM

* Relative range (std) = e
o |RM (blUG) N :EEE%E":;;:?
¢ SAR (red) st T sz

e RDSAR (magenta)

Mean std (m)

® Key findings:

® RDSAR retrieval
accuracy similar to =

LRM
e SAR range accuracy improved by ~ factor 2 compared to LRM

e But according to these results, the retrieved SWH is much
noisier for SAR than LRM
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Application of SAMOSA1 SAR
retracker to Cryosat?2 SAR
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Cryosat-2 L1B SAR data
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Courtesy Lars Stenseng, DTU
Based on 3 months of Cryosat2 data
July-Oct 2010
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Cryosat-2 L1B SAR data

lun[l-nhlr min"luh iu i

} | ik L]
lad W[ e
. | b
| ms ‘ !
4
3 i

il J"I-i{ i {11 !A bl
R Y

CRVOSATSARUBZOH z waveform: 5 of 281 - SldeMax caling Aw =5

il 1
‘ & i i i i e I EL S ChvOSATE SAN LIS C2_OFFL_BIN_ AN 18 20100 W Toummns_as ae! vl sasel_ssot

CRYMPS L1B waveform (ful II)
16H CRYMPS L1B waveform(subset)
Pr_ML_new

Courtesy Lars S
Based on 3 mot

-60 -40 -20 0 20 40
Std residual (SAR L1B data - model) = 0.035189

July-Oct 2010

= Latitude rmm—————)p

National 5

-40 -20 0 20 40
CS_OFFL_SIR_SAR_18_20100716T062034_20100716T062648_A001 (Sample 90)

'\','J Oceanography Centre

NATURAL ENVIRONMENT RESEARCH COUNCIL




03/12/10

s B wOwY

“anes National

Gl A4 O

= 4% ceanography Centre
./ >/ NATURAL ENVIRONMENT RESEARCH COUNCIL

Gate number

120

100

80 |

60

20

40

36

36

CRYOSATZ SAR L1B: 20101203T 154710

34 32
Latitude (deg)

30

20

W

-26




CRYOT SAN LIS 200012007 ISE7T10) - WP 738 41 S120  |.bon TN 201 Nkdehazdy « 3

s T eim YO LU wnvd oo (A
M 23 m CRYOR LIE werwlund stisst)
Extfig 1 PR
|
0 0 " (] 0 0 L
B3 remenant | SAM L1 Asts - madel) « 8 0231
) 40 0 4 L 40 "0

National
Oceanography Centre

NATURAL ENVIRONMENT RESEARCH COUNCIL

CRYOSATZ2 SAR L1B: 20101203T154710
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Extension of SAMOSA]1 SAR
model in low wave height
conditions
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The problem

Single look DDM: 10 = 0: Hs = 5m; Sigma0 = 5
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The problem/The solution

® Numerical singularity in the trailing edge in low wave
height conditions linked to the modified Bessel
functions

® An new mathematical formulation was developed and
implemented to address this problem and extend the
SAMOSA1 SAR model in these conditions

e SAMOSA] Extended model
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Performance of SAMOSA1 Extended model

SAMOSA1 SumSL DDM q‘,b’lue] and lowHs Improved (grean:l 10=0: kE! Odeg; Hs = lJm
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ated data in low
itions (SMC1)

e Better retrieval In
low wave height

® Faster retracking
(x 10)

e SAMOSA1 SAR
model can now
use full gate
range

® Not currently
included in DPM



Range retrieval accuracy from
Cryosat? data

SAMOSA1 Extended model
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Methodology

* Aim: to estimate the range retrieval accuracy of SAR
mode in different sea states from Cryosat-2 data

® Lots of Cryosat-2 data in LRM and SAR mode, but not
collocated (exclusive modes)

® Comparison of Cryosat?2 SAR with Jason?2 LRM
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Methodology

* Aim: to estimate the range retrieval accuracy of SAR
mode in different sea states from Cryosat-2 data

o —

[
® |Lots of Cryosat-2 data in ’:’

collocated (exclusive mo ’

® Comparison of Cryosat2 {“

® Focus on Norwegian Sea ’

e July 2010 — March 2011
® Wide range of sea states
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CRYQOSATE SAR L1B: 20100718T132818

Cryosat-2 SAR
in Norwegian
Sea
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Jason2 LRM SWH 20Hz: Norweglan Sea July 2010-Feb 2011
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Range - SatHeight @ 20Hz (m)

Jason2 LRM SWH 20Hz: Norweglan Sea July 2010-Feb 2011
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Few C2/J2 collocations in time

UTC time difference between Jason2 and Cryosat2: NorwSea July 2010-March 2011
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Sat_Height - Absolute range DETRENDED
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Sat_Height - Absclute range DETRENDED
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Mean deviation in (Range - SatHeight) within 1s (m)
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Conclusions (1)

® Retrieval performance were obtained for range and SWH
in LRM, SAR and pseudo-LRM mode based on
simulated LRM and SAR L1B data over open ocean

e Key findings:
® Range retrieval accuracy improved by factor ~ 2 in SAR
mode compared to LRM

® From the simulated results, SAR SWH retrieval is poorer
than in LRM mode

* SAMOSA1 SAR retracker was applied to Cryosat-2 data
over various regions and found to give good fit

e Although SWH may be slightly overestimated
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Conclusions (2)

® Range and SWH retrieval accuracy was estimated for
Cryosat SAR and Jason2 LRM data

® Range retrieval accuracy for Hs between 1 to /7 m:
e JasonZ2 LRM: 7-14 cm Cryosat2 SAR: 4-10 cm

® Cryosat? data suggest that SAR SWH has similar or
slightly better accuracy than LRM

® Retrieved SAR SWH > 2 m with SAMOSA1 extended
model
® [nsufficient collocations in time with J2 to validate C2 SAR
SWH obtained with SAMOSA1 SAR retracker
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