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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

S0 Slelbl (59ld | wdigo — pole oy s

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

doddo —

Jo¥s o ol 50 5 0, Libea V5l (oo Lo i
S o (SO Sl (s egksS Ve e o il
oz Sl (b yae )3 po s bl (nl o [V]
5 89S lagme) plale B o I35 e s asile
9 i) slmeyiw a y5 0l 35 & o inen
i) ialsl U ol s o) ils 1,3 laalss,
5 5y0l3l il ce il SSHY) bys o o
] cl (5590 Jols bl yo Ol mhaws glis)l 5
e LSl gleolSiny] 5l esliul by 51 Y
Lol sl 035 gl o] gelans £i5] (5,503l ol
S 2239 1pgmed (platudgizma L iy, 0l
gl Ol Gy 58 Sloy ey Ol )3 2R
901l 099 A e (s S ojlasl St g e
95429, () $O9—es OLS > 4wl 5 (65l
VY Jlo 5l slojlsals omiwglas )l anwgs b ool
B b g g5 T (6905l e (hs, K plyiea
el 052y 4 (e 0,8 slacl Ll 50 S5 Jeos
Sl 9 S L S (iweldd )] slaelgale
o s gl ) 5 SlsmesT Lyl o o | JTowy)

L0 5 ¥ ] s oo &1 ) 5 ez & 50
slobaroe (38,5 1,3 Jds 4 Jobo bl o
sy 5o bs Slegian 5 (e alir a2l
b @bl cnl 2 @S Llyd rizres 5 miwelds)|
Bos 5 sk sbagse cuad e 5 552 slapl >
=53k glags—e JSb T ugildl 4y Comd o5
il ol Slaalis a8 el )|
S5 Joe 5l g WigB o gt Daday Al
o 1) ol slogse S aS [Py
Lot oSl 51 ol 1 05,05 o Alols S o

' 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


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

[ Downloaded from jgit.kntu.ac.ir on 2025-10-24 ]

[ DOR: 20.1001.1.20089635.1401.10.4.2.2 ]

[ DOI: 10.61186/git.10.4.17 ]

Iy oadaslyl o, S0g, (5,5 » guls a8 S el
IR S Jolo gl S OB - 6l g
5 =9, [18] ol ploss ciaiil slop )5Sl
e bl 5 g slal L azl o cpais oK
Yool S il | 5] ool Ly 1, 55 LssS
Ol 9,505, Giegi onl 4o ols,l)8 aslllass g
e mse S5 Sy o7 ke slaSr g il
blr (Sepd 5 025 Al slap oSl 5l g ab
Toe S5 IS Grimren g ol slaSage e
aS 090 ol 5l Sl suelcwsd gli b colaiul
b3l (el 5 Y loline Srge sl el
ool wl b o S0 S5 j0 jloline oS> g0
gl 2l gl Y-logolos 5 ailinl s 2,651
2 a8 Il o aiins calio S8 slaazl o O
o e g JSB S il ) slaaz ko
# ol g el ogas o Slallle
[YY 5 Y] ol saplonl o igals ol 3blic
A8 a8 s rilis ) (sl j3ala 3l lagT L
S e Ll 13U o s T b,
oolaiul jolare (il (slm 0SS (o )8 Tee S5O
w0l sl 2l g 5o s,
Coye L Vo in Cojgele (oghan azm o b )b,
(Ve o) el slasal jo YL SlSe SIS @08
el o aite ol gl i) 2l
5 Labs, hlS coizman el oubolizul o
JSb ooyl (D el ol slas S,
Lalyds 5 Slallbs adbaie ) (bS53 0 5 bagse
095 S 9,005 Sl 0T oS (i3855
5295 Olgieed Sllllae Gblie ooles (sl cudaisl
S el 00 xSy el 0 15 5, S
P35 9y 45 Jlline Szge eyl il

* 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

Pl

S Sorte bl oais oLl (S (Lo
@a_.,; &L&.‘a’)l o)ﬂ)_g 4O stes] o NP | PPN |
Ve g V) oy Suop s Jolgd o O
055 182Ul 090 w Bl BaeeS (5 yeskS
& Wl adlaio g bosls -Y

ity ol blis Ol mlaw elas )| Ghagsy cnl 5o
Il wglas )l slaosls 3l oslawl b S 5 g
a3 515 aalllass g I¥- Jiniin Cu,sele (SRAL')
Caye e bk cnl 4o Cugele ol bl s ol
Yeo) clloy slatel jo S SIS &yud fog YU
slaiel jo miwelas )| el ol jo aS cul (o
IS oaiS Shgiie elge 15l cos 568 cusls
2 Egme ol g el )| 1V 10,5 o 518 250
Jd Glogwgley )| a4 cos Jolo 4 o35 alols
93 =l 40 3990 K legs sloosls I wodsliamsa
Ll saoslaiw! ddlaio

Sloylgple uwe sl gvosls —)-Y

st Lo jgale 6 m 51 - Jitins 50l
Al 5l —idu lgeas (EUMETSATY) ooyl
o)|9.bl._.c QB—M)‘S_A o)b‘ L)B)‘ L}M &_.\.»).»95
Ol Ol Lad 4 Yo V8 98 V8 o Y- Jicw
So 50 g yeg LS AVED (gl glas | yo a5 o lsals
ol S oo 3lgy odad FUNE ST IRVVIPE KN
355 b e 5 slanT ik s 1, (SRALY) Jlye
s 2 g0 (o lol) grwels )l So Iy 05S o0 Jom
25U oeas 6lm C ail jlaiS o 5 (5,088
Fogmdly lawgi yuiored g 0gd oo ooliivl (50

' 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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