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Abstract: Sea surface height anomaly (SSHA) data collected by a space-born altimeter are widely
used in oceanography, geodesy, hydrology and climate change. Like many other kinds of data,
SSHA data contain outliers due to various reasons such as instrumental errors, limitation of
retracking algorithms, errors from geophysical corrections etc. Before the use in the various
applications, the data need to be edited in order to remove outliers. Traditional methods use editing
criteria recommended by data providers or base on experience of the analysts to edit data. This
paper will introduce a new method for editing altimetric data based on the median rule [1]. Median
rule is a robust non distribution-based outlier detecting method. SSHA data have their own
characteristics which require a suitable approach when applying median rule. This research
showed that when applying median rule with “sliding window” technique as described in the
following part, the outlier removal is good and more stable than traditional method using editing
criteria.
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1. Introduction

Satellite altimeters are unique tools capable
in measuring the sea surface height at global
scale. The variation of sea surface height with
space and time give us information about
different processes tides,
permanent circulations, planetary
waves etc. [2]. Figure 1 shows the distribution
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of 1Hz sea surface height anomaly data in one
cycle, collected by SARAL mission over
Northwestern South Bién Pong. Each track is a
series of data points evenly spaced in time by
every 1 second and in space by about 7 km. The
collecting time difference of different tracks can
be from days to about a month. Thus SSHA is
considered to vary continuously with time and
space along the track only. As many other kinds
of data, altimetric data also contain outliers
which are due to errors in measurement of the
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Instruments or from atmospheric corrections
etc. There are two kinds of outliers in SSHA
data: global and local. It is well-known that the
maximum SSHA is 2 meter over the world
ocean thus global outliers are those with values
greater than 2 meter. Whereas local outliers
have absolute value less than 2 meter and their
values compared to the neighbor points
represent unrealistic variation of SSHA along
the track. One can easily see the outliers in
figure 1 which are those data points with
sudden change in colors compared to their
neighbor points along the track. Even when the
tide signal has been removed from the data and
in offshore region where the effect of river
discharge is negligible, the difference of
magnitude of these outliers with the neighbor
points can exceed 0.5 meter over distance of 7
km which is unrealistic.
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Figurc 1. SSHA map over Northwestern Bién Pong
data from SARAL cycle 3.

The calculation of SSHA involves in a set
of variables which are described in detail in [2],
[3] or [4]. Error in one of these variable may
cause the SSHA data point to be an outlier.
These variables have valid value ranges
proposed by data providers. These value ranges
are used commonly as editing criteria to filter
out bad data. However the criteria are delivered

to users with the warning that: “The user should
review these criteria before using them and may
wish to modify them” [4, 5]. This implies that
the experience and knowledge of the area of
interest of the users are crucial when using
editing criteria to edit altimetric data.
Meanwhile there are robust statistical methods
for filtering outliers from data such as Turkey’s
method (boxplot), adjusted boxplot and median
rule as reviewed by Seo in [6]. These statistical
tools can help to analyze the distribution of
SSHA data in a segment of a track i.e. a sample.
They can also help to detect the data points that
break the continuity of the variation of SSHA
along the track i.e. the outliers. Among the
different statistical methods, median rule is
non-distributional based, robust and “less
dependent” on sample sizes. Thus its
performance will be discovered in this study.

2. Methodology

2.1. Altimeter data used

There are several official data products
containing SSHA information which are
different in size, time delivery, accuracy and
complexity for different applications. In this
study, IGDR (Interim Geophysical Data
Record) data cycle 1, 2, 3 and 4 of
SARAL/AltiKa (Satellite with ARgos and
Altika working in Ka band) and GDR
(Geophysical Data Record) data cycle 10, 50
and 90 of ENVISAT RA2/MWR
(ENVIronmental SATellite wusing Radar
Altimeter 2 and MicroWave Radiometer) were
used. For the simplicity, SARAL/AltiKa and
ENVISAT RA2/MWR  will be called as
SARAL and ENVISAT respectively hereafter.






