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® Re-tracking

* Synthetic Aperture Radar
¥ CryoSat-vy

* Delay Doppler Altimeter
* Raney

' Burst

" Along track

'Y Across track

" Spatial resolution

' Low resolution mode
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' Sea Surface Height
¥ Remote sensing

¥ Footprint

¥ Brown
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¥ Threshold Re-tracker

® GeoSat

* Improved Threshod Re-tracker
¥ Meaningful Sub-waveform

» Anomaly

* Full waveform

' Modified Threshold Re-tracker
" Jason-v

'Y On-board Re-tracker
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' Pulse repetition frequency
¥ Multi looking
¥ Offset Center of Gravity Re-tracker
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* Mean-all Meaningful Sub-waveform
¥ First Meaningful Sub-waveform
» SAMOSA-v

Po

S0 Slelbl (59ld | wdigo — pole oy s

1o | yliwo) @ plg2 o lod @ o> Juw

G 3blie ;o Abwl ao cdiaiil (izeen
Sl OhSen 5 55 [Vl oS (oo Jos s Lo
Cwgss o)lgale miwelds )l slaosls CubsS Sgugo
Ol oy Bl bl o il Jeelst oLk ol
l, (MSPRY) (Srgsaizr (55l el 9,505,
Jolize GlaSage codinijl sl aS wis )5 &l
ol s sl 0Ly a5l 51 o0lizal L
Lz IS8 5 cadaljl 4 Cand 0 509, ol 0
e 99 e sleosls 9 -1 o ;9N 5l ool
tlns (6l LS S0L [1V] 0iiS o s
L ez Jls 50 @o—e i) s ol el gl
= Oy gl Loz JSb 5l esliiul
Gl 3sls @l 1) T ok (g gl il 0,0,
S8 a o ISt ganatl slie 5 a5 5 S0,
sbayiel )l sl esliiwl by (Jobo 5 (wgildl slogge
03,5 Jeos JB 35 po Sl coiaiil 5 oneliassay
esiledl )5 S 5 eslil U 1, oline slocSzgo
Sleslinl b 0,855, onl (b)) @bl S oo cdiai sl
35S0y o=l 550 T 9 e S0 Legs slaosls
L 8 55 e s cdad il sl oSl 4y s
V-l 5 (asildl (glo S iaisl 5 Abin] o>
9 Goe ool 99 ;2 )3 90 s 00l )3 35290
3 oLhes 5 axlo oy [VA] ol las Ty BesnS
Ly 5oy 455 (5 y20skS 1 om1D o O+ e alols
80, V=g o)lsale 35 50 5l ool
il 6l g JSB ihae ahals (33L slie
3 oaizmen g asls 4l (2 aS5k go—e St
a2 o JB8 35 pe S pelai Jslatte (2525 slapt )55
535250 PALES ;S daiil o el )Ly Ly el
ol v glay | awle glym 35 90 o o0ld

' Multi Sub-waveform Parametric Re-tracker

" Ocean-Cs

¥ Buoy

¥ Ice-v Re-tracker

® A multi-mission adaptive sub-waveform re-tracker
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® Precise orbit determination

* Global Navigation Satellite System
Y DORIS

* Laser Retro-Reflector

* Multi-look tracking
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' SAR Radar Altimeter
" European Space Agency
¥ European Org. for the Exploitation of

Meteorological Satellites
¥ SAR Radar Altimeter
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Abstract

Radar satellite is a kind of remote sensing techniques for monitoring water bodies. In coastal areas due to the
presence of non-water objects inside the footprint, the radar waveforms are deviated from the so-called
ocean model, i.e. Brown shape. This makes the ranges and consequently water level measurements
erroneous. Therefore, re-tracking the waveforms in this area is necessary to provide reliable products. In this
study, water level variations at 2 and /0 km distance from the coast from 2018/01/17 to 2019/09/27 have
been investigated. To this end, L2 and L/b data of SRAL altimeter sensor of Sentinel-3 along the tracks of
25,139 and 468 have been used. We estimated the water level variation from re-tracking the first meaningful
sub-waveform, from re-tracking the whole waveform with the threshold re-tracker and from L2 products.
These water levels have been validated against in-situ gauge data from Boshahr and Kangan tide gauge
stations. We found that at 2 km distance from the coast, the re-tracking of the first meaningful sub-waveform
with an improvement of RMSE of 27%, 29% and 27% with respect to the re-tracking the whole waveform
shows a better performance for the three mentioned tracks (with 71%, 27% and 27% multi-peak waveforms)
respectively. The RMSEs improvement of this scenario are about 57%, 32% and 31% with respect to the L2
products for the three tracks. At /0 km from the coast, over tracks of 25 and /39 with 64% and /5% multi-
peak waveforms, the first sub-waveform scenario has an improvement of 37/% and 8% with respect to the
whole waveform scenario. It outperforms the L2 products with an improvement of 44% and 8% for these two
tracks respectively at this distance from the cost. In the case of track 468 due to the lower number of multi-
peak waveforms (about /2%) we came up with the same result for L/b and L2 products. While the results
express the necessity of re-tracking coastal waveforms, they introduce the optimal performance of the first
meaningful sub-waveform re-tracking.

Key words: Radar Altimeter, Sentinel-r, Coastal area, SAR, First meaningful Sub-waveform Re-tracking.
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