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3 Leading edge

4 Quasi-specular

3 Multi-peak

6 Offset Center Of Gravity
7 Threshold
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! Sea Surface Height
2 Sea Surface Height


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

[ Downloaded from jgit.kntu.ac.ir on 2026-07-08 ]

[ DOI: 10.61186/git.12.2.83]

- 29-0US—in UL, g plal slayingy o21S ol

Ul g S8l élbo

55 321y 2 NOE 5T a5 wigdh o iy 5 slaisS o,
30 Slawlbre pz 4> 51 0 juals cudaslb oS
-8 Lol el (LB sl g, 5l s oty oSl oyl
U_" ral_>u‘ st_a ‘) ‘S.ML.A 4.._‘>5_v OMT Cowd A 6L®
Sleales 1o T 51 T3 a5 ol oy 531 ol alox
Sy ‘rwd.db uo)J Gl 00 oola il u_..a.u)l.a
jwjfjd)uj)}pﬂ)ﬁlu_J)éoél&.—w‘
gl glacS a5 el )bl b 5l
a3 o)l (nl st oo daloe (22 (nl L]
5 dmalle YT slaolfs! Jols Slllae 4>t
“otey L ol o 5 as S L8 b5l 0550 Takes
Sg—gp aibiwla> g ALES .OCOG wibwlo> sla
D09y ol 5l el s 4 gl L0005 auslie adl
Lot oo il i oSl o Jolous
sl b anlio 101 (658258l lo" (RMSE)

D] a2 oo ol gy 6]
oty § LR 50 (cade GRS b (5 lel sl g,
Lo g, ool -ilos S Wyl bgge JSKo lollas slacs
695 ;= rmehad il Sloslone 4355 50 alonil 5l iy o5
NOE  sials jo aiilys so cigd oo Jlosl oz ge S0
L&:L}uﬁ) L)_)‘ )‘ ool B Plj J_ls‘ \.\.»...JL: )J5.A >
L ol ali G 5 2 o @oe St S oS3
Lo Lais jshiie 4 Pel So5T slagge S
sl ,lae 5l Lo gy ol 0 [Y 9 V] cul Jlollas
cyedSs o) sulesdl slagga i 5l a5 (5 Ll
ay iyl se Cod & (g7 0 gee 5B L el S5ST sl
Sgis s oslaiwl Jollas gladiges zl,5unl jslais
San 5 Fi 5 L 85 oS0 Dol i
TS glrosls L Blyzul 51 &3l (Y- F)
oolazwl lollas sladiged jateid jelate 4y ouileldl

3 Onsala, Halmstad, and Muscat
4 Root-Mean-Squared-Errors
3 Echogram

AD

S e b bl sl g 035 iy (LS
el L g (or plonil p3lins 525 (0025 o o5l
o ol 5 a8 g alais)y sl 5l wlilas w65
s gobh jl Jol> Glagse S cudiaiil jshaie
ol 55 00 Gy pai Al el o ooli
2 eopldlnd Lo JiSw SIS 2als 4 0,55l
a8lprens P [VA] 55 SeS coiaijl Slowle
Ly @38 OS> g S oIl ) 5 e ysSl
odle S (S 4l po 5 oley Jsb 5o e
B 51wt ye S ol o bS5 eolizul o )50
S5rge sl Sl Bl jsliie 4y jslne slaces
D] ab solanl il> 59 S osgazs o
Pl (Sad sla o wiile (b slae ;65!
Ml (g3t yslite a5 1082 4 Ly el o]
o lgale oyl o, sogame yo Lo b b g loly b
ol IYY 6V @ AL 00 S e 1,8 ooliial 350
Srodzmn 2k sladse hls a4z ST b )5l
o bapl sl plasoe 1) (s slayial)ly Lol s
S b o S b [YY 5 10] 0,50 e
SLagse St cmdaisl yo 1) (Jsd 1B o Shoe
d=doa dole (2le jo Ll s oo &l oLl
Ll 59 Jletot gyl n <ol lagge JSts Syl
A ols gy Lagl (Susd sla el by 050 )0
Too St 5l (ea5 4 S (o5 oo oS e
9 031> 3l (058 50 03l 5 T gan; 45)
rinily 5l ledises ALES+ o YALES clo b,
LVE 9 V7] it o 90 25 (Ko b sl )5
a4 it (5,8 S 5 5 i slapy 55
DS (e Cond 9d o0 bgrpe gl b 25 >
B 69y sl S g3l 22 al b Bllas
e B

S 5 alo [VF] 0 o a8 S las jo el

! Sub-waveform
2 Adaptive Leading Edge Sub-waveform
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9 Synthetic Aperture Radar
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3 Earth Gravitational Model 2008
¢ Realignment algorithm

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.
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