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1. First circle: from data to products
The overall planning for EMODNet Chemistry 2 activities for the 1st year, including the first cycle of
data collection and product generation, is agreed as follows:
- 1st data collection and meta-data compilation focused on nutrients in the water column – end of
February;
- 1st data harvesting with robot/Maris for regional datasets aggregation - end of March;
Note: these regional data sets collections also already include data sets that relate to time series of
monitoring stations which later should be used for time series graphics visualization, once identified
and selected by regional coordinators!
- data QA/QC with ODV QC + parameter aggregation - end of April;
- products generation: DIVA maps for nutrients in the water column - end of May;
- regional (internal) products validation - mid of June;
- identification and gathering by regional coordinators of relevant time series from coastal stations end of April;
- new products: dynamic time series + new visualization - end of May;
- prototype use of CHASE in the North Sea adapted to EMODNet data - end of May;

The circle will be repeated during the second and third year.
During the pilot project, it was decided to develop two main sets of products from the available data:
-

DIVA (Data-Interpolating Variational Analysis) horizontal maps produced for parameters with
homogeneous data coverage, measured on basin scale;

-

Time series plots of measured data produced for not homogeneous data (coastal points
repeated in time, datasets with fragmented coverage.)

Within EMODNet Chemistry 2 these two main sets of products will be maintained. Nevertheless, a
series of new products will be developed and adapted to the project needs during its life. This includes:
coastal sections, upgrading the time series plots from static images to dynamic time series plots and
new visualizations.
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2. DIVA gridded products with homogeneous
data covergage
The classical DIVA horizontal maps will be produced with an appropriate depth and time dimension.
The choice of the temporal distribution has to be based upon the data availability and the data
distribution in the region. As a general rule, the seasonal approach and the standard World Ocean
Atlas depth levels (5500, 5000, 4500, 4000, 3500, 3000, 2500, 2000, 1750, 1500, 1400, 1300, 1200,
1100, 1000, 900, 800, 700, 600, 500, 400, 300, 250, 200, 150, 125, 100, 75, 50, 30, 20, 10, 0) will be
preferred to keep homogeneity between regions.
The first focus will be on the following parameters:
NOx = NO2+NO3 (including also NO3 when NO2 is not available) and Nitrate in umol-N/l,
N-NH4 in umol-N/l,
Phosphate and Total Phosphorus in umol-P/l,
Silicates in umol-Si/l,
Dissolved Oxygen in umol-O2/l,
Chlorophyll a in µg/l,
pH,
DOC/TOC in umol-C/l.

Example of DIVA products made available through the Ocean Browser:
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As improvement, we want to add the metadata description and the integration with the SEXTANT
Products Catalogue.

To upload new products to OceanBrowser, the Regional Leaders are asked to follow the specifications
included in the following link, which is constantly kept updated:
http://modb.oce.ulg.ac.be/mediawiki/index.php/OceanBrowser#Adding_files
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3. DIVA gridded products with data
concerntrated near the coast (coastal
secions)
To make an analysis when observations are distributed along the coast, classical DIVA analysis are
performed as described in section 2. The field is masked offshore where coverage is insufficient. For
the visualization, vertical sections are extracted. So there are two interpolation steps:
1st interpolation: DIVA interpolates observations horizontally for all required depth levels and time
instances (as DIVA products from section 2)
2nd interpolation: OceanBrowser interpolates the gridded results on a vertical section chosen by the
user. This later step is performed on-the-fly on the server of the ULg.
This is the best choice among the two possible approaches:
method 1: make a DIVA analysis over the full domain and mask areas where we do not have any data
(i.e. offshore) and extract sections at a given distance from the coast;
method 2: make a DIVA analysis in a transect at a specified distance from coast.

Method 1 is actually what we are doing now. There are some drawbacks of method 2. If the analysis is
made at say 20 km from the coast, it can only use observations which are at precisely this distance
from coast. If there is an observation at 30 km from the coast, we cannot use it (or we need to pretend
that it is at another location than its true location). Another problem is that method 2 does not take
into account the curvature of the coastline (Figure 1). In case of the peninsula, point A and B can be
quite decorrelated while in the case of a bay, point A and B should be quite correlated. If the analysis is
performed on a vertical section following the coastline, the analysis cannot distinguish between the
case of a peninsula or a bay (one would need to resort to some ad hoc procedures to change the
correlation length depending on the curvature of the coast).
Using method 1, we can still have a horizontal view of the distribution (albeit incomplete due to the
distribution of the data) which would be not possible with method 2.
Instead of masking areas where we do not have any data, we could even delete them to make sure
that they are not misused.
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Also, ULG will include in OceanBrowser an option to activate pre-defined coastal sections (e.g. 10 km
along the coast) and these sections can be visualized (as it is now in OceanBrowser for user defined
sections).
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Figure 1: Influence of coastline curvature on correlation between a point A and B.
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4. Dynamic time series plots
During the Pilot project, we produced Stations Time series plots for coastal points with several
observations over a long time period (monitoring stations). The data sets used where mainly related
to:
-

Fertilizers in sediments and water body
Heavy metals in biota, sediments and water body
Organic matter in sediments and water body
Antifoulants in sediments
Pesticides in biota and sediments
Hydrocarbons in biota and sediments

Now want to make these time series plots on-the-fly
For this purpose, set of coastal stations with good time coverage of measurements has to be selected.
So we require the regional groups to select the best stations for their region. The validated time series
data sets per parameter and station should be provided to MARIS to be used for creating a central pool
of validated monitoring station data sets.
With help of Deltares/ULG/IFREMER a central Plotting service needs to be set up on the pool of data
and thereafter the WMS - WFS layer with Stations and Graphics provided to ULG for integration into
the OceanBrowser.
This way the points of the stations included in the central pool will be displayed on a map and the
central plotting service should make it possible to create on –the-fly the plots based on a selection per
parameter, time window and depth.
Note: this is a step forward compared to the previous project where we worked with static images of
pre-processed plots.
It has to be investigated whether these plots will be described in the SEXTANT Catalogue service as
products or that we remain by having a stations layer in the OcreanBrowser service and related
plotting service.

NOTE: In the second round we will seek to move to distributed pools at regional coordinators for
dynamic time graphics.
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5. New visualizations
Maps of regions with all validated data points for specific parameter and with a time slider to show by
colors variation in time in observations as points as well as in density coverage of available data will be
produced. In this model ODV would contain all VALIDATED data sets by region and parameter.
We suggest to add also some types of graphics and statistics as used by OSPAR, HELCOM etc. As a
starting point, a series of plots which are currently used to show eutrophication and contaminants data
are provided.

Example of plots with maximum concentrations in water, sediment and biota. All values are divided in
classes of values and the maximum recorded value is plotted for each station:
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Example of plots with mean concentrations in water, sediment and biota. All values are divided in
classes of values and the mean value is plotted for each station:
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Example of plot with trend:
• a significant upward trend (upward triangle);
• significant downward trends (downward triangle);
• no trend (square);
• insufficient data to assess trends (circle).
When the legal limits are available, a color scale of the points can be added, indicating “good” status
(blue), “moderate” status (green) and “bad” status (red).

References:
OSPAR Commission 2009 CEMP assessment report: 2008/2009 Assessment of trends and
concentrations of selected hazardous substances in sediments and biota


An integrated thematic assessment of hazardous substances in the Baltic Sea, Helsinki
Commission, Baltic Sea Environment Proceedings, (120b), Helsinki. ISSN 0357-2994. 116
pp.
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