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Abstract: The satellite radar altimetry record of sea level has now surpassed 30 years in length. These observations have greatly improved our knowledge of the open ocean and are now an essential component of many
operational marine systems and climate studies. But use of altimetry close to the coast remains a challenge from both a technical and scientific point of view. Here, we take advantage of the recent availability of many
new algorithms developed for altimetry sea level computation to quantify and analyze the uncertainties associated with the choice of algorithms when approaching the coast. To achieve this objective, we did a round
robin analysis of radar altimetry data, testing a total of 21 solutions for waveform retracking, correcting sea surface heights and finally deriving sea level variations. Uncertainties associated with each of the components
used to calculate the altimeter sea surface heights are estimated by measuring the dispersion of sea level values obtained using the various algorithms considered in the round robin for this component. We intercompare
these uncertainty estimates and analyze how they evolve when we go from the open ocean to the coast. At regional scale, complementary analyses are performed through comparisons to independent tide gauge
observations. The results show that tidal corrections and mean sea surface can be significant contributors to sea level data uncertainties in many coastal regions. However, improving quality and robustness of the

retracking algorithm used to derive both the range and the sea state bias correction, 1s today the main factor to bring accurate altimetry sea level data closer to the shore than ever before.
More details on this work can be found in Birol et al., Ocean Science, 2024 (https://doi.org/10.5194/egusphere-2024-2449, 2024).

Objective and methodology Results

General objective: Gain insight on the sea level components derived from satellite 1. Impact of the wet tropospheric correction (global):
altimetry measurements that limit the most the data quality near the coast.
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2. Impact of the tide correction (NEA region):
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Synthesis and conclusion

Mean Sea Surface
Height (MSSH)

e 6 o L) o o o o o

lonospheric correction 0.7-2.8cm 0-10km
« Offshore, the biggest contributors to SLA uncertainties are the SSB and the range (i.e. the retracker): uncertainty of about 1 cm. 02-07cm 10 40k
* Then comes the tidal correction with an associated uncertainty between 0.5 and 1 cm. Wet trososoher . } §
pospheric correction 0.5-1.7cm 0-7.5km
 The MSSH also contributes in the order of 0.5 cm to the SLA uncertainties in the open ocean. 03 05em v
* For the ionospheric and wet tropospheric corrections, we estimate uncertainties of less than 0.3 cm. Ocean S ) )
ide correction (*) 1(2)—4(5)cm 0—-10km
* For all components, the SLA uncertainties start to increase at some distance to the coast: 75 km for the tides, 60 km for the 828;; (2)iem 1075 km
range and SSB, 40 km for the ionospheric and wet tropospheric corrections, 20 km for the MSSH. VissH ot o sk
 They reach between 0.5 cm (ionospheric correction) and about 2 cm (SSB, tides) at about 10 km from the coast. 05 lem i
* Inthelast 7.5 to 10 km to the coast, they reach several cm for all the components, from about 2 cm for the ionospheric etrackt
etracking (range + SSB) 1.5-4cm 0—-10km
correction to about 6 cm for the SSB. Ul cli L0tk
<0.5cm > 60 km
Table 2: SLA components (column 1), uncertainty estimate (column 2) and oceanic region where SLA differences are observed (column 3). (*) the values in brackets IS T 1?;:5;”‘ fo‘_lsookkf:‘n

correspond to uncertainty estimates considering the EOTZ20 tidal model. <lcm > 60 km
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