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Abstract

Optimal Interpolation (OI) is one of the most popular method. It is based on the minimization of the expected error
variance.

The assets: the ease of use and the error �eld generated along with the analysis.

The drawbacks: the numerical cost and the quality of the results when the number of data is not su�cient or when the covariances
are not correctly speci�ed.

Data Interpolating Variational Analysis (Diva) is an alternative to OI. It is based on the minimization of a cost function
measuring the data-analysis mis�t and the regularity of the reconstructed �eld, through a �nite-element solver.

The assets: it allows the consideration of anisotropies and decorrelations introduced by coastlines or frontal structures.

The drawbacks: the apparent complexity of the method.

In this work we compare the analysis and error �elds provided by the two methods.

Data

We work with salinity measurements in the Mediterranean
Sea at a depth of 30 m in July, for the 1980-1990 period.
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Figure 1: Finite-element mesh and salinity measurements used
for the application.

Method

The principle of Diva is to �nd an analysis �eld ϕ that satis-
�es a set of constraints over a domain Ω, expressed in the form
of a cost function. This cost function is made up of:

d
i

ϕ(xj , yj)

1. the distance between analysis and data (observation con-
straint),

2. the regularity of the analysis (smoothness constraint),

3. physical laws (behaviour constraint).

Analysis

Once the analysis parameters are set, the gridded �eld is ob-
tained. We observe the characteristic zonal gradient of salinity,
with the lowest values in the Alboran Sea.
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Figure 2: Salinity �eld obtained with L = 1.42◦ and λ = 1.

Comparison with OI

The di�erences with respect to OI are especially visible near
the Italian coasts, since with OI, the e�ects of the physical
boundary is not taken into account.

Away from the coasts, the RMS of the di�erence between
the �elds is lower than 0.02.
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Figure 3: Di�erence between OI and Diva salinity �elds
obtained with L = 1.42◦ and λ = 1

Error fields

The error �eld is computed with di�erent methods and provide �elds similar to that of OI, except for the poor man's estimate,
which underestimates the error. As expected, we obtain high errors in regions void of data (see Figure 1). The advantage of the
poor man's estimate is its low computational cost. With more numerical operations, the other methods provide a more consistent
error �eld.

The novelty is the estimation of the real covariance, which is never parameterized explicitly in Diva. It is estimated using two
simultaneous Diva executions.
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Figure 4: Error �elds computed using four di�erent methods: (a) OI, (b) poor man's estimate, (c) hybrid and (d) real covariance
methods.

How to get the codes

The code is distributed under the terms of the
GNU General Public License (GPL). It is available at
http://modb.oce.ulg.ac.be/mediawiki/index.php/DIVA#

How_to_get_the_code.3F or by scanning the QR-code.
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