[ Downloaded from jgit.kntu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.20089635.1401.10.4.2.2 ]

[ DOI: 10.61186/git.10.4.17 ]

&?&b#idz:@u’ﬂgy;

\—/ﬂ/ﬂ-@;,u ¢ L us” 10| yliwo o lg> 6 jlosdh s Jlw
~ 280 Vol.10, No.4, Winter 2023
- e VY -YY
LA,

D 9).: oJlao
DOR: 20.1001.1.20089635.1401.10.4.2.2

Slaslive Coxo dgngg yokiods Zoo JSKb S g0 gl cadiad 3L gy (U]
(o bgeds ol dibie 165590 axlllae) Al Gbli ;o o ylaplo cxiwglis |

"ol o1 oy o1 I (Baig olieg ! BT Ly

ewsb il paiaxlys  Saio oKl (610 padd cwaige 0aSLilS (65055 wb | bl IS ggmiils - )
‘5...514 ol yeaiazles aio olKuils ((g)ls pasds (emkigee 0SLL 15 (559855 09,5 JLuisls -V
i s 9y e codlol ol5T olKtils ¢ pwiige 5 (38 0aSlS (gl i 05,5 JLoliwl Y

gk (il peamianlys  aio IRl (6,10 Akl owdige 0SS (550555 Ayl a5 aiSgal siils - F

VEe LV allie opdy d b Ve FAS allie cil s Gl

PRV

Tl )| slagge JS& Jolm 55 055 e osliind (ol (Pl (ol by sln oS ool (5995l iomis (229, Slojlmle (riplis)
5 WpSie ol (sl Jao) ougldl Jlowsl Joo ) imimelisy] sboy o olnd pobe 5 (Suiedshs Lulid o @ ),
eini b 1A gy analgss o jes B Lael 5l sl Jow ol daie Glozge SIS gl 5 aS ojleale S cdal las uSojll
il ol S Vo 5T ol 55 ol i ool il stmsin ) 59 ol 63950 o2 il 50 GRS slos JSD
Coye b Y- o C,g.)s.ni.a Ean a2 )0 loly miwelas | 5l el fpas Cdpdy Syl FNYAUTY JIYNALNNY Shoj o3l 4o
dilate O o gl )l Sloj slos o -030,5 oolatul FFA 9 \¥A YO L35 aw ;0 (e Yo o) codls  olatal jo YU SIS TS5 & y08
90 g slaools (33lsp cromed g aliw] oo w6l 5l ooliinl b zge JK& JS 5 jlobiae Srge cpdsl il 0,509, b Slalllas
e sl e Jall g GRS 5 b i ol (Jow SIS plags laosls 5l i Jol> Gloj (sl (2b3)) ez w2 Jool>
Jolo 5l 6egl ST Y alsld jo conil oad o jloline Soge gl coiaiil 9,00, dies o lis s o solatul (RMSE) lavgis
@ g JK& S Cudtai il 4y Cad RMSE (YY 9 ZYY YY) Sy a4 (Sodiz slogge S5 aoyo L) FPA 5 VYA YO L3S aw gl
JDL» )‘ 6}2.4091.\5 Vo oalols 3O ed J.:L: S AR 9 AR VAN G A 90 aja.w Lngoolo O ol g AN 9 VARSYAR' e
9 1A 9 IYY S zae S8 S coaniih 4 cons (V0 UPY g a4 (S wix slazee S 0 )0 L) VYA 5 YO L3S g0 sl
Sz slzae JSKh as;s Hog b Lo 4 FPA 05 0 00 5 Jols coro sgn TA 5 1FY S 5 4 g0 mhu slaosls 4 cos
Sgo Hlsl cudtad 5 a0 Slas o Aol sbozge S8 codaiil &0 lo ed gl el ool fol> Joles L\.:JAJ =L ()

ASe (Byme o |y lolize

loline S g0 gl ol o e gran azm o b Slol) F- Jcin (ol bl (slolaale oxwglas )l : aosly oS

*
osb il al axles s olRasly (65105 Ands pwaige 0aSiily - o8 Slals jes ablis - jands GLLS -l e5 0008 4SS sa g
AMYAFYAY=- ¥ :oals
Email: parisaagar/995@email.kntu.ac.ir


https://dorl.net/dor/20.1001.1.20089635.1401.10.4.2.2
http://dx.doi.org/10.61186/jgit.10.4.17
https://dor.isc.ac/dor/20.1001.1.20089635.1401.10.4.2.2
https://jgit.kntu.ac.ir/article-1-837-en.html

[ Downloaded from jgit.kntu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.20089635.1401.10.4.2.2 ]

[ DOI: 10.61186/git.10.4.17 ]

sloagse IS5 Jalod gl oo IS5 Ol

LV] o5 eolazul hgdse
asle wax slags,gled j0ebs b 3t slaJlo (b 5o
(BAR") egiasaom,s Ly o) slomwelas)
Gl (el )| S )0 (g yeSein Cdyiy
9> ) oedsl sl s slod ol el end Jol>
POl s YoV Jlo 50 V-l S miglis )|
Ol acs ) Y- lisiis olsale (59, 2 YVF L
(DDAY) JLls 155 slagwglis )| 4 o lagewglis )|
aS SAR cl> jislo s elul p aigd g0 4Ll 55
w &1V Lo 0 [A]Y 5, bawss Jb ondsl sl
ey S 1 1T ( 29,5 O pg0s |y Lol I (o]
o, 51 ot ol ol 51 pla 5o 05 S s Jlo
oSaie griwgli )l 4 g 00,5 o ) il
Oglate ;LI slo il S )8 ol @ az g b .aigd o
Loy Meanls s olasel jo Lbls o3ls b plaS e sl
el o,e slatel ;o oL slaylgs 4 iwglas )|
SoSE Dja8 Djgo ml )0 45 Wigd oo oS
Db e GlEl (e Yo o) cils p slazel 1o "7 SIS
D93 L 8 s (riglis )| slao)lgale > 5
V=Y alols o as (LRMYT) (ol Sl SCSis
2 Sges g SeBlop olaial g5 o )0 Jole (5 ek
WDy oo Sl a s oogJl Loyl sl ol
Sglae LS SISy & yud 90 SAR (slaguiwglas )|
Ol Az g b aaes o ) cllla o5 g olaal o

il olacial o Sl SUKES @ ya8 40 b by

® 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
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' 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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