[ Downloaded from jgit.kntu.ac.ir on 2026-01-29 ]

[ DOI: 10.61186/git.12.2.83]

L) . “0
L) L)
d?&bb‘bl U//’L’UJ/""U};/
»
- _/' /:" . . 5 A 1o Gl (g 6 jlosd (o> jlgs Jlw
Vol.12, No.2, Summer 2024

L 7 AY =V
WA{/J}

Sl gl 5o diws (T 039> 10 Zao Sl SV g 2ol sla g,y S (2L

"9 ol Tk pb ledare il b e [ Sl Lo

Ols oBils (g5 olKils (8 B aSasls ¢ SIS Sledbsl g (5,10 paids cwidige 0SSl (530655 (5 5SS (sgiils )
Ol oKils oyl yes o8l 8 Fasiasls « SIS DleMbl g (6o paddl cwaige 0aSiily (530455 09,5 JLeiils =Y
S ledls o5 ygdT (gl olSiils (530,400 1 Hled Lo (550455 09,5 oliasl =Y

VERLYYY sallie Bpdy gyl VEY Y i il s gl

PRV

A (glodzn 5 s 45 Bl al an gilidl s ST & lagga JSh Sagll ¢ ol ominsglis)] 5 oo slo tlly 5| 52
oy Sl 4t )3 e Jlos 51 (o bap)T @l 28l Ly Bdo (ol il g on ol lagge S (59, » (Jolite JII 4
Gl o Slpiioy jslate ol sl (Zrwlds )] Glaasiie bug (soasie 5ylel slashs, (5Sb 05)c0 jled 4 ol mhaw glsf 51 580
Solles slaceS (asis ogms 4 o iy, ool (Lol Sglas 5,5 sanaiws zae JSi oVl 5 2 ol dlsie 95 0 Glgi o ) o] oles a5
sl oy (:Siln i S 2Vl 55 5 oilacll gy JS8 (slmply &l Jins il 5| Dol slo i, 55 58,5 sosl n S5
"0 S 4 ol 59 1 0 e SO L oSt o Jl 5| i oailendly 2 ae S 098 oo 0oLl 6l 5951 0ailesdly slagge St (oales
5 &z Ty dSh LS b alaly 50 5 (a0 gloonl 5 485 O jno oy, ool 51 2 (LS lee slaglie walllas ol 55 ]
95513059 G5 eSlee alols usSan J3059 655 Sl b9, A & 5 S e 09 o0 ke Jolla SieS mee 5 sl s,
a3l Ol @sNl SaS a1 oud o5 Slage S (ales 5o 0pd e el jlallaz coS jslne slagly alls o slal> ye
g oSl ds 48 a5 12,65l opl Wgh oo duslio e 5 log loosls b Ol mba elis)l 5l ssel caws 4y Sloj 5y g9 03,5
Oype VAT 9 FA ATV (sla)d8 5l Yopygunzr 9 V-ppgmn> sloce g0le sloosls (55 9 Sl sbyo Jolo 5o gly winalla § VL]
oad plol clodulio 5o s @) Ul jl (g tashS 10 alols 1o g o grbaw gl ) 5l 2eieSl o g oo 0,5 oo S8 )]
LXVD B YD Sget sl S5 lgs sloosls b oo clagae St g ot prema clogra JSit 5l oal ansd 4y 6| ilog slois pos oot

s o i |y Krad gy TN ) ST 53l g b (gllas Slaype eSilen yir 0

Ty S8 el ¥z Yo(gmn @oa S (VL igae St Mol izan S+ o lgunds

*

.Qlf_s_l ‘O\).e,'; ‘O\).e,'; olRls ‘5.3 sl susliils Y ‘kS;LiA SleMb! 9 6)"5):' ALE) owdige saSlasls (53095 05)5 oS a5l ol 9
FAVVEYEY :oals
Email: Farzaneh@ut.ac.ir


http://dx.doi.org/10.61186/jgit.12.2.83
https://jgit.kntu.ac.ir/article-1-946-en.html

[ Downloaded from jgit.kntu.ac.ir on 2026-01-29 ]

[ DOI: 10.61186/git.12.2.83]

gt ol lagge JSO (53, 2 Al JISol &
S S wiile Sz B)lse 5l S gla S
WS NS e S Gy g SS9y 2 s ]
co o o 4 pliz wile (S5 o)l &5 Jl> 50
Sl IS Sl zae JSA S 2 aiiles oo YU 28105k
351 sla g3l 1o 09290 Holids o (slooss” [VV]
g o3l plis vg 3 5l (- dsy (Bl i 5)l8) 5
Teogre ad 5l 3 oSy (e ) o] ol 51
oz s Tslanland laggaJSa [IV] 558 s
Syl s lagsma IS 5| olpd igai® glals
s ol 3 Slallae [IY] w559, Llse
Toe St Sy s sla iz o 1, o NOE L3,
e o Hlas

3l laegomme Jlooel Ly o wglay | Slaal iw
S anlior s a4 oo § (Sojdst) Olowoua
el VO 9 VF] ol caini s momar oyl o 50t
el slaggedSa Szl s 4 & s
g Jol> (Foln geedSs) 995 Jlowsl Condg
sy 55 s St b NOE Cmdy 43 SLlS
5 S Gl alS g i jelane 4 (oo o
a8 Cl oo olpainy codsd il calides sl oS!
Lol 5l S o L alaly o (g paises 5 bl o
g o 45l

aw s Ol |y coliailh slaps )5Sl (IS 5k 4
5 S (ki 5 (e gy 4
570COG sl 265 sty e S [VF]
5l oban 4 g5 ool Slawle o 4 asbiwlos
ol VA 5 VY] aslos, 5 g les 095 & | lade
Lo 550 ol a8ty (508 sl el el i

3 Leading edge

4 Quasi-specular

3 Multi-peak

6 Offset Center Of Gravity
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! Sea Surface Height
2 Sea Surface Height
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! Sub-waveform
2 Adaptive Leading Edge Sub-waveform
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7 Gate-wise outlier detector
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Abstract

One of the important challenges in the coastal altimetry is the contamination of the waveforms by non-oceanic
effects. These effects, which have complex behavior, appear in different forms on the waveforms. Therefore,
omitting or mitigating their effects is one of the important issues in preparing the precise time series of Sea
Surface Height (SSH). So far, several statistical methods have been proposed by the altimetry experts, which
can be classified into two categories: waveform modification and decontamination. The main difference
between these two methods is related to detecting the erroneous gates of the waveforms in which the standard
deviation of the residual waveform is used for modification, and the Root-Mean-Squared-Error (RMSE) of all
of the residual waveforms of the echogram is used for decontamination. The residual waveform is obtained by
subtracting a waveform from the reference waveform of the echogram. In this study, a comparison is made
between the efficiency of each of these methods. Some novel ideas are also presented regarding the
construction of the reference waveform and the methods for trimming the gates contaminated by non-ocean
effects. The gate trimming is conducted by three methods, namely, weighted averaging of inverse distance, two-
step weighted averaging, and the median of the adjacent powers around the erroneous gate. In the end, the
trimmed waveforms are retracked by the spline retracker, and the time series of the SSH is compared with the
tide-gauge data. This algorithm, which is evaluated on the three stations of Vinga, Onsala, and Halmstad on
the coast of the Baltic Sea, on Jason-2 and Jason-3 data from passes 137, 68, and 213, provides a high-quality
time series of the SSH 15 km away from the coastline. The comparisons between the SSH time series derived
from the trimmed and raw waveforms reveal an improvement between 2.5 to 23.5% in unbiased RMSE and a

maximum increase of 11% in the correlation coefficient.

Key words: waveform, waveform modification, waveform decontamination, Jason-2, Jason-3, retracking the waveform.

Correspondence Address : Geodesy Group, School of Surveying and Geospatial Engineering, College of Engineering, University of Tehran, Tehran, Iran.
Tel: +98 61114242
Email: Farzaneh@ut.ac.ir


http://dx.doi.org/10.61186/jgit.12.2.83
https://jgit.kntu.ac.ir/article-1-946-en.html
http://www.tcpdf.org

