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ID O D  -  I n te g rated and Dynamical

Oceanograph ic  Data  Management

Da ta are important

because they are the basis of any

scientific research,

and, therefore, for any policy making

and control in the fie ld of the
env ironment and of a sustainable

deve lopment
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ID O D  -  I n te g rated and Dynamical

Oceanograph ic  Data  Management

• Data are useful

when they are quality–controlled, well-

documented, easi ly retr ievable (and not

lo s t after a while !)

when they form a large –but coherent–

data set,  spanning over t ime and space

and cover ing a wide range of  parameters

when this data set can be analyzed with

powerful tools
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Example for the year 2000

Belgica = 502 €/hour

Mean sa lary  cost  o f

scientists on board = 245 €/hour

Total = 747 €/hour

C o s t of  a standard campaign

(f rom Monday  10  a .m to  F r iday  noon) = 73.206 €

And  da ta acquisition … costs a lot!
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Neverthe less, in order to understand the

processes and the ir trends –both in

space and time– and to address the

complexity of the ecosystem, more data
are often needed.
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S tatistical significance, and hence the

trustability of scientific results, requires

appropriate sampling strategies,
providing for «  sufficient »  coverage in

space and time and for the

measurement of as many relevant

parameters as possible.
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1%

40%

10%

49%

Up trend

Insufficient QA 

Down Trend 

Non statistically
significant

OSPAR trend assessment of contamination in biota
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The object ives of  the IDO D  p roject underlined

these  needs  :
To provide structured, homogenized and validated
oceanographic data necessary for any scientif ic research,
decision making and sustainable development…

To establish, to manage and to promote an integrated database
of marine environmental data, ensuring a smooth and
scientifically sound data flow between the data producers and
the end-users
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IDO D is made of

a re lational data base,

manager & user interfaces,

quality–contro l utilities,

statistical and spatial analysis tools

IDOD :  An information system
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IDOD :  An information system

Technical aspects
Inventory of  data sets and databases

S e t-up of
data base

quality control

data transfer procedures

Users tools (Queries, Statistics, Visualisation, Spatial analysis)

Products and applications
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Technical
aspects...
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D a ta  se t

inventory

Management Unit of the Mathematical Models of the North Sea

(data collected in 
the frame of the 
Programme)
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Identified data types

concen tration (e.g.: nutrients) in water

concen tration (e.g.:  heavy metals) in sediment

concen tration (e.g.: PC B ’s) in biota

b iomass and population densit ies

observat ions on biota :  e.g.  %coverage with oi l ,

absence/presence o f  f i sh  d iseases

models results
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Me ta Information

Genera l  (da te, time, position)

M e thods (sampling, sample handling, analysis… )

Quality control (Control charts, intercalibration

exerc ises  such  as  Quas imeme , … )

M e teorology (wind speed and direct ion,  solar

radiation, air temperature… )
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Phase 1: Analysis and design

From the s tructuration of the information and

th e identification of the needs...

… definition of the entities and

re la tionships … description of modules for

importing, retrieving and updating data into

the dB

a relat ional  data base

S e t-up of the data base
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De ta iled Entities/R e lationships model
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Campaigns

Sampling occasions

Samples

Water values Sediment

Sediment values

Biota

Tissue

Biota values

Observations

Densities

BE2001/03

Station 700 - 7/02/2001 09.56 u

Niskin bottle

Nitrate 75 µmol/l
Ammonium 2 µmol/l
Dissolved oxygen 9.8  mg/l

Sampling with Niskin bottle
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Campaigns

Sampling occasions

Samples

Water values Sediment subsamples

Sediment values

Biota

Tissue

Biota values

Observations

Densities

BE2001/03
BE2000/07

Station 700 - 7/02/2001 09.56 u
Station 700 - 13/03/2000

Niskin bottle
Van Veen Grab

Nitrate : 75 µmol/l
Ammonium : 2 µmol/l
Dissolved oxygen : 9.8  mg/l

0-10 cm depth

CB101  : 0.00202 µg/g dry weight 
                (< 63 µm)

Sampling with boxcorer
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Campaigns

Sampling occasions

Samples

Water values Sediment subsamples

Sediment values

Biota subsamples

Tissue

Biota values

Observations

Densities

BE2000/03
BE2000/07
BR2000 (Broodwinner)

Station 700 - 7/02/2001 09.56 u
Station 700 - 13/03/2000
BCP - 5/10/2000

Niskin bottle
Van Veen Grab
Beam trawl

Nitrate : 75 µmol/l
Ammonium : 2 µmol/l
Dissolved oxygen : 9.8  mg/l

0-10 cm depth 5 Atlantic cod specimens 
with average weight of 446 g

CB101  : 0.00202 µg/g dry weight 
                (< 63 µm)

Liver tissue with
58 % lipid weight

CB101 = 0.18628 µg/g lipid weight

2 individuals are
males

Fishing net
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Campaigns

Sampling occasions

Samples

Water values Sediment subsamples

Sediment values

Biota subsamples

Tissue

Biota values

Observations

Densities

BE2000/03
BE2000/07
BR2000 (Broodwinner)
BE1998/13

Station 700 - 7/02/2001 09.56 u
Station 700 - 13/03/2000
BCP - 5/10/2000
Square 9312 - 2/06/1998

Niskin bottle
Van Veen Grab
Beam trawl
Eye/binocular

Nitrate : 75 µmol/l
Ammonium : 2 µmol/l
Dissolved oxygen : 9.8  mg/l

0-10 cm depth 5 Atlantic cod specimens 
with average weight of 446 g

CB101  : 0.00202 µg/g dry weight 
                (< 63 µm)

Liver tissue with
58 % lipid weight

2.2 Black-headed
Gulls/km2
45.12 Common
Terns/km2

CB101 = 0.18628 µg/g lipid weight

2 individues are
males

grebes
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Implementation /P roduction

DB : O racle 8.i and re lated designer  and

 development tools

W indows -NT

Phase 2: actual programmation of the
              database

S o ftw a re  used :
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S e t-up of quality control

Q uality Control on import and DB

integrity checks
33 validation rules

S tatistical Q uality Control
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Q uality Control on import and DB

integrity checks

Examples of  validation rules
the start  and end dates of  a sample must be

between  the  s tart  and end dates of  the related

campaign

the matrix for a water value should be

‘dissolved’, ‘particulate’ or ‘total’

the value for dissolved phosphate must be

lower than the value for total  phosphorus



M U M MI D O D

S tatistical Q uality Control
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S Q C : Conceptual Design

Data type Statistical QC scheme Resulting labels

Data type 1

Data type 2
.
.
.

Data type n

Test 1

Test 2

Test 3

Test 3

Test 1

Test n

Test 2 “G , B , B , … , N”

“N , N , G , … , G”
.
.
.

“B , G , N , … , N”

G : test passed
B : test not–passed
N : test not applicable

…
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D istribution Q C

varation of pdf with area and distance

-20 -15 -10 -5 0

log ammonium

p
d

f

Scheldt 50 km

Scheldt 20km

Sea, 50 km

Sea 100 km

Parameters are function of

time period

geographical area

location within geographical

area
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R eg ression Q C

Check aga ins t  “best”

applicable regression

mode l
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Spatia l Inte rpolation Q C

Distance
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Semi-variogram for LOG AMON in the River Scheldt

Model G=a+b*DIST**c
a= 0.223339994258357
b= 0.233716906180508
c= 0.697238198742615

Check of  di f ference

w ith neighbor(s)
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Combination of test results

(Bayes ian Approach)

Using the test result, the a-priori probabil ity (given by the

data manager) that the datapoint is  good or  not  is  updated

to an a-posteriori  probabil ity using the fol lowing

characteristics:

W hat is the probability that a good datapoint would not

pass the test?

W hat is the probability that a bad datapoint would pass

the test?

W hen the ent i re  test  scheme has been f in ished,  the

resulting “string” (e.g. “G B N N G ”) is  used to produce a f inal

a-posteriori probability of the datapoint being good,  which

is stored with the value
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S e t-up of data transfer procedures
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S e t-up of data transfer procedures

Data sets received at MUMM
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S e t-up of data transfer procedures

Import of data in the DB
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Da ta L ife

Sampl ing Ana lys i s V a l u e

C o m m o n  l a y o u t

Check ing  procedure

Common  l a you t   Ava i lab i l i t y  o f  expected parameters  and meta -

information      Qual i ty control  (s igni f icant number,  descript ion of

da ta  and  meta - information,  unit ,  detect ion l imit ,  expected accuracy)

Control  of  integr i ty :  syntax,  external  value,  combinat ion of  f ie lds,

repl icate data, posit ion, internal value

Labo

I D O D

T e a m

D B Quality

Contro l

Data checked, available and ready
to use

Stat ist ical  Qual i ty  Control
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ID O D  -  I n te g rated and Dynamical

Oceanograph ic  Data  Management

Users
to o ls ...
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A ccess rules to the data gathered

during the Programme
U s e r P u r p o s e A c c e s s

T h e  p r o m o t e r ,

t h e  a u t h o r

a n d

d e s i g n a t e d

c o – w o r k e r s

A n y F r e e

O w n  s c i e n t i f i c  u s e F r e e ,  p r o v i d e d  a n  e x p l i c i t  a g r e e m e n t  f r o m

t h e  a u t h o r  o f  t h e  d a t a

M e m b e r s  o f

o t h e r  l a b s

f i n a n c e d  b y

t h e

P r o g r a m m e

O t h e r  u s a g e F r e e ,  2 4  m o n t h s  a f t e r  t h e  c o n t r a c t u a l

d a t e  f o r  t r a n s f e r r i n g  t h e  d a t a  t o  t h e  d a t a

c e n t r e

F o r  a c t i v i t i e s  p e r t a i n i n g

t o  t h e  s u s t a i n a b l e

d e v e l o p m e n t  p o l i c y

F r e eM e m b e r s  o f

t h e  f e d e r a l

a d m i n i s t r a t i o n

O t h e r  u s a g e F r e e ,  2 4  m o n t h s  a f t e r  t h e  c o n t r a c t u a l

d a t e  f o r  t r a n s f e r r i n g  t h e  d a t a  t o  t h e  d a t a

c e n t r e

S c i e n t i f i c  o r  e d u c a t i o n a l

u s e

F r e e ,  2 4  m o n t h s  a f t e r  t h e  c o n t r a c t u a l

d a t e  f o r  t r a n s f e r r i n g  t h e  d a t a  t o  t h e  d a t a

c e n t r e

O t h e r  u s e r s

O t h e r  u s a g e A c c e s s  g r a n t e d  2 4  m o n t h s  a f t e r  t h e

c o n t r a c t u a l  d a t e  f o r  t r a n s f e r r i n g  t h e  d a t a

t o  t h e  d a t a  c e n t r e ,  o n  t h e  b a s i s  o f  a n  a d

h o c  c o n v e n t i o n  b i n d i n g  t h e  u s e r ,  t h e

a u t h o r  o f  t h e  d a t a  a n d  t h e  d a t a  c e n t r e
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ID O D  D a tabase functionalities

Conditional website  access  w ith user

friendly interface

Possible  requests based on
a r e a  t y p e

g e o g r a p h i c a l  c o o r d i n a t e s

s t a t i ons

t i m e  p e r i o d

p a r a m e t e r / c a t e g o r y

c a m p a i g n /  p ro j ec t

D iffe rent export formats

S ta tistical and Spatial A n a lys is to o ls to

ana ly s e your results
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S tatistical A nalysis Tool
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SAT  Menus
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SAT: example phosphate

Data set
Wtr44

Graphical
Summary
Statistics
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SAT: example phosphate

Different
Ecosystems

Numerical
Summary
Statistics

  Wtr44

Wtr44.ES Wtr44.O Wtr44.C
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    significant

SAT: example phosphate
Statistical analysis of phosphate in time

For Wtr44.ES

Conclusion : In the Scheldt the amount of
                     Phosphate diminishes in time
                     (from 1991-2000). The decrease is
                     small but significant.

For Wtr44.O and Wtr44.C

Conclusion : Also in the Costal zone and in the Open
                     Sea, the amount of Phosphate
                     diminishes significantly in time.
                     However, the decrease indentified in the
                     Scheldt is twice higher.
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Spatia l Ana lysis Tool
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G IS Applications

Diversity of geographical objects
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Computed mask
to eliminate high
variance areas

G IS Applications

Interpolation results … .            Computed variance
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G IS Applications

Computed temperature after

application of mask
    Superposition of layers (different object
types), in
    the same cartographic reference system
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Id Count Area Min Max Range Mean Std Sum
1 791 126560000 0.9942 3.9606 2.9664 2.2054 0.6792 1744.4856
2 771 123360000 0.1101 0.5658 0.4557 0.3175 0.1196 244.7657

Aggregation - Zonal
statistics - Temperature
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Production of 3 kinds of results (examples)

• Tabular

• Graphical • Cartographical

E x traction, processing and aggregation of quantitative and

qualitative georeferenced informations
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S p a tia l Analysis

Punctual data set (IDOD)
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S p a tia l properties of the data set
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Interpolation and validation
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Map Tips

Interrogation and Query
(attribute request) tools

Layer Properties tool

Project Utilities tools

Attributes Table for selected features

Navigation tools

Zoom tools

Clear selection
Add Data tool

Geography Network

W e b s ite u tilities  ( A rcIMS)

Distance and Unit tools

Spatial request (buffer) tool

Data comments and
selection tools

ArcIMS is sufficient for « light »
SIG applications like
cartographying vector and raster
layers, performing easy requests,
etc.

It does not fit for complex
spatial processes like combined
and complex requests,
interpolation, geoprocessing, etc.
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W e b s ite interface (A rcIMS)
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P roducts and
A pplications...
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P roducts
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App lication

DIN > 15µµmol/l
AND/OR

DIP > 0.8µµmol/l
(during winter)

CHL A > 15µµg/l
(during growing

season)

O2 < 6mg/l
(during growing

season)

STATUS

+ + AND/OR + PROBLEM AREA

- + AND/OR + PROBLEM AREA

+ - - POTENTIAL
PROBLEM AREA

- - - NON PROBLEM
AREA

OSPAR Eutrophication assessment criteria
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Conclusion
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Exper i ence  ga ined  f r om the  IDOD p ro j ec t

A dded value for…
        …  the partners (scientifc  progress,  methodology, tools)

        …  the data producers (documentation, procedures, . . .)

        …  the authorit ies (extended data set,  extended data

             management and analysis tools,  team of marine data

             specialists)

Added  va lue for the scientific support of a 

sustainable management policy of the North

S e a
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BUT

 IDO D  w ill really be

a success when …

y o u  w ill use it!

www.mumm.ac.be/datacentr
e


