DIVA and OceanBrowser viewing
service

GHER, ULg

Alexander Barth, Sylvain Watelet, Charles Troupin,
Aida Alvera Azcarate, Jean-Marie Beckers

gy EMODnet a

Ub W SeaDataNet




Outline

 DIVA

- Analysis 3 (or more) dimensions

- Error field

- Binning of observation

- Variable correlation length based on depth

e OceanBrowser

- Layer with observation identifiers
- WES integeration



DIVA: test with 3d analyses
(diva-nd)

RMS 2d-analysis

r i

g dimension of advection skill-score
1 analysis constrain
03
2D no 0
2D yes 29
3D no 27
3D yes 44

« Top left: RMS difference (averaged over time) between 2-D analysis and the model
reference climatology. Top right: idem for 3-D. Bottom: difference of RMS error of the 2-D
analysis minus the RMS error of the 3-D analysis.

« Barth, A. et al. 2014, Geosci. Model Dev.


http://dx.doi.org/10.5194/gmd-7-225-2014

DIVA-nd

Improved documentation
Software can work with Matlab and Octave
Code available in octave forge repository

Easily installed from within octave



DIVA: error field
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Analysis of salinity measurements in the Mediterranean Sea
at a depth of 30 m in July for the 1980-90 period.

» Computing the error field is very CPU
intensive

* Previous version of DIVA: “poor man”, hybrid
and exact

* New variants: “clever poor man” and “almost
exact”

 Beckers, J.-M. et al, 2014, J. Atmos. Oceani
c Technol.
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Poor man :64.4672; mask misses 43
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Clever poor man :24.9959; mask misses 18
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http://dx.doi.org/10.1175/JTECH-D-13-00130.1
http://dx.doi.org/10.1175/JTECH-D-13-00130.1

DIVA: error field

Hybrid :12.8441; mask misses 11

» “Almost exact” ]
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Correlated observational
errors with DIVA

When deriving monthly or seasonal climatologies, we use
Instantaneous observation

Instantaneous observation do not represent the same a
climatological averaged — error of representation

This error of representation can be correlated in space

- For example, if certain observation come from the same
measurement campaign

Correlated observational errors can produce unrealistic
estimates of correlation length and signal-to-noise ratio

Solution implemented in DIVA is to “bin” (average)
observation from a measurement campaign when
estimating analysis parameters
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Depth dependend correlation
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Correlation length field
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Correlation length field
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DATA SET: Temperature.18002009.0101.10031.10001 .anl
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Diva 3D analysis

DATA SET: Tempergture.19902009.0101.100G1,10001.anl
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 The correlation

length spreads the
iInformation from
areas with
observation to areas
without observations

In the coastal zone,
the spacial scale are
generally smaller
than in the deep
ocean

To take this into
account, the
correlation scale can
be estimated based
on the ocean depth
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Other improvements of DIVA

« Development version:

- Better file structures (input and driver better separated from command) in 4D loops

- Automatic selection of solver (parallel, serial, iterative) depending on the problem
type and size

- Retrieval of topographies from diva on web for easy setup
- Improved version of the almost exact error calculation with boundary effects
* Next version:

- Improved handling of errors DIVA 3D/4D (script "godiva")

- Possibility of binning the data before the parameters optimization (script "divabin"” +
program "binning_lines.fo90")

* New bug fixes
— Correction of the example in 4D (datasource)
- Correction of the script divaguessformODV4

- Exact match needed between variable name in "varlist" and its real name in the
data file.



OceanBrowser

 Horizontal views
e Vertical views
e Animations

e Layers can be
customized

 Download
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Temperature

F masked using

relative error

figes  |threshold 0.5
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| Animate |

Temperature
masked using
relative error
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(N etCD F/ IL Add layer Iot!pdate | l Help  About | Settings |
OpeNDAP/KML/
Image/Movie)

Overlay of different data products
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Vertical section based on depth

* Interesting to see
the change of ocean
properties along
some isobath

* For mangement of
the coastal ocean on
need often rather the
ocean properties at
a given distance
from coast

ection range (deg):

10.5155||47.6598

Depth range (m):
9.17[17.3825

15 20 25 30 35 40 45
depth [m] distance [arc deg.]
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Integration with ODV Viewer
from Deltares

Pilot portal for Chemistry Common Data Index (CDI) V3 - Mozilla Firefox
OceanBrowser WFS - Mozilla Firefox

OceanBrowser WFS  x JCTINSNSUSISUTC R hitp://lo...0410_HO9 *  SeaDataNet Com... x | Pilot portal For Ch...
s.asp?p v €| |B v Startpage Q¥ A *¥B8 @ &=

b"‘.

[OIEN=IFETRVYSIE Pilot portal for Ch... ®  http://lo...0410_H09 x SeaDataNetCom... x Pilot portal for Ch... * ry.maris2.nl/v_cdi_v3/pri

~ ¢ ||B~ Startpage Q3+ A OE @~ S .= o-; EMODnet
OceanBrowser WFS et aad

EMODNET Chemistry [x] Data Network

cdi

The selected data set is described below with metadata. Access to the data set itself can be requested via the EMODNet
overview and access to marine and ocean data sets acquired and by P isati Go to: http://wwy

All data are also available through the pan-European SeaDataNet portal http://www.seadatanet.org

Details

cdi a
Time 2002-04-20T11:20:00
EDMO code | 486
Local CDI FI3520020400370085W,
Metadata [Metadata:
Plot

WHAT?

Layer

Data set name 2002040030.bot (00880)

Bl Administration and dimensions
Biological oceanography
EMODNET Chemistry : Chemical oceanography

2 dechir S Marine geology
Physical oceanography

Server:

Time serie Category

Administration and dimensions
Carbon, nitrogen and phosphorus
Nutrients

Pigments

Suspended particulate material

Water column temperature and salinity

Disciplines - Parameter groups Ammonium concentration parameters in the water column

Chlorophyll pigment concentrations in the water column
Concentration of suspended particulate material in the water column
Dissolved organic carbon concentration in the water column
Nitrate concentration parameters in the water column
Nitrite concentration parameters in the water column
Particulate total and organic carbon concentrations in the water column
| Particulate total and organic nitrogen concentrations in the water column '

= v c||B~jqueryprevenQ) & @& W B @ - »

€ localhost,

User interface for ODV Viewer

Plot type | profile =

i::’:;neter Concentration of nitrate {NO3} per unit volume of the water body [unknown phase]

X (o) * Inventory of measurements (CDIs)
0 1988-05-18 00:03:00 displayed On a map

500 1

| * For every data location, one can retrieve

| some metadata and plot a time series
|  Open problem:

, - Many CDI represent a point measurement
012

4000

: B g 2 - How to aggregate CDIs in a time series




Conclusions

Benefit 3D analysis versus combination of 2D analysis
More efficient error fields computations in DIVA

Binning of observation estimate correlation length and
sighal-to-noise ratio

Custom vertical section in OceanBrowser

- Depth

- Distance from coast

Start integration with ODV Viewer from Deltares
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