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The Diva tool
I Motivation: sparse and heterogeneously distributed data

I Objective: creation of a climatology or hydrographic atlas

I Applications:
I consistency of measurements
I initialisation, calibration, validation of models
I analyses of changes and trends
I budget analyses
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DIVA = Data-Interpolating Variational Analysis

From Nd data di •
Construct �eld ϕ(xj , yj)

d
i

ϕ(xj , yj)

Formulation: minimize cost function J

min J [ϕ] =

NX
i=1

µi [di − ϕ(xi, yi)]
2

+

Z
D

`
∇∇ϕ : ∇∇ϕ+ α1∇ϕ ·∇ϕ+ α0ϕ

2´ dD
µi = data weights
∇ = gradient operator
αı = coe�cients to determine
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From Nd data di •
Construct �eld ϕ(xj , yj)
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Formulation: minimize cost function J

min J [ϕ]

=

NX
i=1

µi [di − ϕ(xi, yi)]
2| {z }

di�erence between data and analysis

+

Z
D

`
∇∇ϕ : ∇∇ϕ+ α1∇ϕ ·∇ϕ+ α0ϕ

2´ dD| {z }
shape + regularity of the �eld

µi = data weights
∇ = gradient operator
αı = coe�cients to determine
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From in situ data to gridded �elds
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Planned developments

1 Modernisation of the code D9.9

2 Multivariate approach

3 Non-Gaussian variables

4 Bene�t of 4-D analysis (prototype) D9.10

5 Impact of spatially correlated observation errors D9.10

Fortran 95: dynamic memory allocation

New solver: large matrix (> 107 observations) calculations
parallel implementation (ODV users)

Optimisation of input reading:
large arrays
NetCDF format
moving platforms (compatibility with ODV)
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Planned developments

1 Modernisation of the code D9.9

2 Multivariate approach

3 Non-Gaussian variables

4 Bene�t of 4-D analysis (prototype) D9.10

5 Impact of spatially correlated observation errors D9.10

Two (or more) variables are analysed together

I consideration of the relationship between variables

I improvement of the analysis

Examples
Temperature and chlorophyll a concentration
River plumes: salinity and biochemical parameters
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Planned developments

1 Modernisation of the code D9.9

2 Multivariate approach

3 Non-Gaussian variables

4 Bene�t of 4-D analysis (prototype) D9.10

5 Impact of spatially correlated observation errors D9.10

Problems: negative concentration, overshoots

Solution: non-linear data transformation (anamorphosis)
Error �eld?
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Planned developments

1 Modernisation of the code D9.9

2 Multivariate approach

3 Non-Gaussian variables

4 Bene�t of 4-D analysis (prototype) D9.10

5 Impact of spatially correlated observation errors D9.10

Now: 4-D = stacking of horizontal layers (depth and time)

Next: Bene�t of working with n dimensions

I Moving observation platforms (gliders)

I Vertical constraints: advection, mixing
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Planned developments

1 Modernisation of the code D9.9

2 Multivariate approach

3 Non-Gaussian variables

4 Bene�t of 4-D analysis (prototype) D9.10

5 Impact of spatially correlated observation errors D9.10

Problems: climatologies biased by data distribution
estimation of parameters by cross-validation

Solutions: detrending
explicit correlated observation error (costly algorithm!)
consideration of data redundancy (error in�ation, binning)
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Planned developments

1 Modernisation of the code D9.9

2 Multivariate approach

3 Non-Gaussian variables

4 Bene�t of 4-D analysis (prototype) D9.10

5 Impact of spatially correlated observation errors D9.10

Rules:

X Backward compatibility/ portability

X Independence on proprietary software

X User-driven developments
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GHER-Diva server: http://gher-diva.phys.ulg.ac.be/
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Diva-on-web: 2-D analysis from a web browser

Improvements: D9.11

I additional metadata in the NetCDF �les

I advection constraint
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OceanBrowser: visualisation of climatologies (OGC
standards)

Improvements: D9.12

I Improved caching mechanism / decrease time of access

I Improved user-interactions (metadata access)

I Inclusion of external WMS layers

I Improved animation support (time range and download)
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Diva user workshop

Where? STARESO station

When? Early May 2012?

Public: beginners, intermediate
and expert users

How? Contact me
ctroupin@ulg.ac.be
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Thanks for your attention

http://modb.oce.ulg.ac.be/

http://gher-diva.phys.ulg.ac.be/
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