CryoSat-2’'s contribution to the complete sea level records from the Polar Oceans
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Introduction : | The Dynamic Ocean

Satellite altimetry is by far the best measurement for observing the trans Polar Oceans 1995-2010 2010-2020 The monthly averaged DOT is used to es- gon g on

sea level. The dynamic sea ice challenges the observations, but with the newest timate geostrophic currents. The surface Vg = }% — FRcos oA
satellite techniques the precision has improved. The data used, DTU2021 Arctic m geostrophic can be assumed to be in equilib- g on g on

Sea Level Anomaly (SLA) [In prep.], is an updated version of [1], which describes o rium, and then horizontal pressure gradients Ug = — ;

the monthly gridded DTU/TUM Arctic Ocean SLA record from 1991-2018. The - 02 in the ocean almost exactly balance the Cori- J 9y fRO¢ :
whole processing has been updated, but most important is the change of CryoSat- 0o olis force resulting from horizontal currents. where v, g, are the. cast and north v?louty
2 processing and a shift of the Mean Sea Surface (MSS). The CryoSat SAR and 02 The geostrophic currents can be expressed as  cOMPOnents, respectlvel’y. / " 2wsIn g ,
SARIn data are processed by European Space Agency's (ESA) Grid Processing on oa eq. (1) and (2). with w being the Earth's rotational rate; f2

Fig. 4 show the median geostrophic current 'S the average radius of the Earth, ¢ and A

anomaly (2011-2020) wrt. the 1995-2021 are the latitude and longitude; 7, g is gravity.
mean

Demand (GPOD) SARvatore/SARINvatore service [2]. The new data set is available

on request.

‘Sea level Anomaly Trends (1995-2020)

In Fig. 1, the SLA is shown from the ESA's satellites: ERS-2, Envisat and CryoSat-
2 (1995-2020) for the Pan-Arctic Ocean (blue) with an annual signal peaking in
November and having a low in April. The annual signal is large, removing it gives
the orange curve. The trend is mapped in Fig 2 for three time periods 1995-2010 (15
years), 2010-2020 (10 years), 1995-2020 (whole time series). We see a significant
amplification in the SLA trends in the latest 10 years. The Beaufort Gyre trend §

extent seams smaller, but more intense. L Tig
ol — ————— - The Dynamic Ocean Topography (DOT) is derived with the DTU21 Arctic SLA
| and the geodetic DTU17 MDT [3] and w.r.t. the OCMOG geoid. Fig. 3 show the
. monthly Mean DOT (MDT) in the periods 1995-2010 and 2010-2020, together |
_ with the difference between the periods. The MDTs show a high in the Beaufort 5
% 7 | | / ' Gyre and a low in the Greenland Sea. It is clear from the figures that the circulation
% — \ | | | pattern has changed between the time periods. |
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RO R evean oo PR § been studied for the Southern Ocean. Among other things, the objec- g Nl ' i Mefbello Peccaro T it gyt
Figure 1 | tives are to better understand: the ocean circulation, the ocean/sea Record from the Complete Radar Altimetry
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This dataset [In prep.] contains only CryoSat-2 data. SAR, SARIn
are processed with GPOD similar to the Arctic data, and the LRM is
taken from RADS [4].

tion of gravity, altimetry and drifter velocity

Figure 5 show the mean DOT from CryoSat—2 (201010-202012) SuU- < data. Advances in Space Research, pages 1- "';::"I
: : ) . 13, 2019. S
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