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Motivation: Resulting Grid:

Sea Surface height (SSH) from along-track altimetry is characterised by restrictions in their spatial and Maps:

temporal resolution. Gridded SSH maps are thus crucial for studying global and regional sea level We compare the gridded SLA from ICCK and OK with corresponging CMEMS L4 gridded SLA at the
variations. Grids of Sea level anomalies (SLA) are obtained by, e.g., optimal interpolation schemes that same day on the Patagonian Continenal Shelf (Figure 3).

perform strong smooting on the data, such that resolution of the obtained maps is greatly reduced
compared to the along-track data (Ballarotta et al., 2019).
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(SST) as a Co-variable for mapping of SLA in these regions.
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The Data and Methods: , s
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As input data we use along-track (L3) data provided by CMEMS (Copernicus Marine Service), as well as ‘ - R i - | I
the corresponding daily grids (L4) for comparison. The SST are obtained from ERA-5 reanalysis and tide 63 k2 b1 0 b k8 b1 b6 63 o2 -8l 60 o b5 57 b6 &3 @ 61 b0 b9 b5 57 b6

gauge data from GESLA-3 are used for comparison.

Co-Kriging: Time Series:
Co-Kriging is an extension of Ordinary Kriging (OK) - a widely used, geostatistical method - that predicts Additionally we compare the predicted grids (OK, ICCK) with tide-filtered tide gauge data at Mar del Plata
the target varible (Z) at unobserved location (i) by incorporating spatial autocorrelations per distance (h). (see Figure 3) and CMEMS L4 time series. The power spectral density (PSD) of the data is provided.

For Co-Kriging, we additionally model the spatial (cross-) covariance

as a semivariogram (y) ((1); Figure 2(b)) for an auxiliary variable (Y)
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For Co-Kriging, data is required to follow second order stationarity. Thus, Co-Kriging is done using only
residuals of the original data reduced by annual cycle and trends. Further, we make a normal score
transformation (Figure 2 (a), (b)) for SLA and SST residuals. Key to this approach is a proper
variogram model, which is obtained from fitting a suiting empirical (cross-) variogram. In this example
the variograms are fitted with the Matérn-function is used for fitting the model. Downsampling of the L3- Outlook:
data was applied in order to decrease the complexity of the Kriging system. As an conclusion, Co-Kriging is a feasible tool for mapping of SLA considering related variables. The

ICCK approach was shown here to be feasable of producing gridded SLA. Moreover, they showed to hold

normal score transformation (Cross-) Variograms and model fit (Matérn function)
N more energy on small temporal scales at the coast than CMEMS L4 maps.
(a) mean: 0.018 var: 0.008 (b) mean: 9.837 var: 3.598 I~ . . . . . . .
PEAUITER . VEIRATAR S s (©) A more detailed model will be obtained using a spatial-temporal (cross-) variogram model with a three
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Further, the approach potentially allows for the combination of more than one Co-variable and combine
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variogram models on different temporal and spatial scales, which could be benefical for regional grids in
coastal and continental shelf regions.
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