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Presently, satellite altimetry record is long enough to appropriately study inter-annual signals in sea level anomaly
and ocean surface circulation, allowing the association of teleconnection patterns of low-frequency variability
with the response of sea level. The variability of the Atlantic Ocean at basin-scale is known to be complex in space
and time, with the dominant mode occurring on annual timescales. However, interannual and decadal variability
have already been documented in sea surface temperature. Both modes are believed to be linked and are known to
influence sea level along coastal regions. The analysis of the sea level multiannual variability is thus essential to
understand the present climate and its long-term variability.

While in the open-ocean sea level anomaly from satellite altimetry currently possesses centimetre-level accuracy,
satellite altimetry measurements become invalid or of lower accuracy along the coast due to the invalidity of
the wet tropospheric correction (WTC) derived from on-board microwave radiometers. In order to adequately
analyse long-term changes in sea level in the coastal regions, satellite altimetry measurements can be recovered
by using an improved WTC computed from recent algorithms that combine wet path delays from all available
observations (remote sensing scanning imaging radiometers, GNSS stations, microwave radiometers on-board
satellite altimetry missions and numerical weather models).

In this study, a 20-year (1993-2013) time series of multi-mission satellite altimetry (TOPEX/Poseidon, Jason-1,
OSTM/Jason-2, ERS-1/2, ENVISAT, CryoSat-2 and SARAL), are used to characterize the North Atlantic (NA)
long-term variability on sea level at basin-scale and analyse its response to several atmospheric teleconnections
known to operate on the NA. The altimetry record was generated using an improved coastal WTC computed from
either the GNSS-derived path Delay or the Data Combination methodologies developed by University of Porto
(Fernandes et al., 2010; Fernandes et al., 2013). Regular 0.25°x0.25° latitude-longitude grids were generated
at a 10-day interval for the NA Ocean (60°W-5°W, 5°N-60°N) using optimal interpolation with a realistic
space-time correlation function (Ldzaro et al., 2013). These grids are used to inspect the response of sea level
anomalies to several teleconnection patterns as well as the NA variability on annual and longer timescales. The
teleconnection patterns selected are the ones that have influence on the NA basin: North Atlantic Oscillation,
East Atlantic pattern, East Atlantic/Western Russia pattern, Scandinavia pattern, Western Mediterranean Os-
cillation index, El Nifio Southern Oscillation, Tropical North Atlantic Index, and Atlantic Multidecadal Oscillation.
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