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IDOD - Integrated and Dynamical
Oceanographic Data Management

Data are important

because they are the basis of any
scientific research,

and, therefore, for any policy making
and control in the field of the
environment and of a sustainable
development

5. MUMM



IDOD - Integrated and Dynamical
Oceanographic Data Management

Data are useful

when they are quality—-controlled, well-
documented, easily retrievable (and not
lost after a while !)

when they form a large —but coherent-
data set, spanning over time and space
and covering a wide range of parameters

when this data set can be analyzed with
powerful tools

. MUMM



And data acquisition ... costs a lot!

= Example for the year 2000

Belgica = 502 €/hour
Mean salary cost of

scientists on board = 245 €Mhour
Total = 747 €hour

Costof a standard campaign

(from Monday 10 a.m to Friday noon) = 73.206 €

s MUMM



IDOD - Integrated and Dynamical
Oceanographic Data Management

Nevertheless, in order to understand the
processes and their trends —=both In
space and time- and to address the
complexity of the ecosystem, more data
are often needed.




IDOD - Integrated and Dynamical
Oceanographic Data Management

Statistical 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.




IDOD - Integrated and Dynamical
Oceanographic Data Management

CJUp trend

H Insufficient QA
49%

B Down Trend

[1Non statistically
significant

OSPAR trend assessment of contamination in biota

S MUMM



IDOD - Integrated and Dynamical
Oceanographic Data Management

The objectives of the IDOD project underlined

these needs

To provide structured, homogenized and validated
oceanographic data necessary for any scientific 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




IDOD : An information system

[ Quality |

Raw Data—
f
contro

g,

IDOD is made of

= a relational data base,

Statlstn:a Statlsilcal Spatlal
l analysis anal ysis |

= quality—control utilities, L.m

= manager & user interfaces,

statistical and spatial analysis tools




IDOD : An information system

Technical aspects
= Inventory of data sets and databases
= Set-up of
= data base

= quality control
= data transfer procedures

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

Products and applications




IDOD - Integrated and Dynamical
Oceanographic Data Management

Technical
aspects...
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ldentified data types

= concentration (e.g.: nutrients) in water

= concentration (e.g.: heavy metals) in sediment
= concentration (e.g.: PCB’s) in biota

= biomass and population densities

= observations on biota : e.g. 9%coverage with oil,
absence/fpresence of fish diseases

= models results




Meta Information

= General (date, time, position)
= Methods (sampling, sample handling, analysis... )

= Quality control (Control charts, intercalibration
exercises such as Quasimeme, ...)

= Meteorology (wind speed and direction, solar
radiation, air temperature...)




Set-up of the data base
Phase 1: Analysis and design

From the structuration of the information and
the identification of the needs...

. definition of the entities and
relationships ... description of modules for
importing, retrieving and updating data into
the dB

—>
a relational data base




etailed Entities/Relationships model
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BE2001/03

Station 700 - 7/02/2001 09.56 u

i P

Sampling with Niskin bottle
Niskin bottle

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




BE2001/03
BE2000/07

ation /00 - //0 V01 09.56 u
Station 700 - 13/03/2000

Niskin bottle
Van Veen Grab

Sampling with boxcorer

Nitrate : 75 pmol/l 0-10fkm depth
Ammonium : 2 pmol/l
Dissolved oxygen : 9.8 mg/l

CB101 :0.00202 png/g dry weight
(<63 pm)




C . BE2000/03
dmpaigns | pps000/07

l BR2000 (Broodwinner)

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

BCP - 5/10/2000

S 1 Niskin bottle
ARLE Van Veen Grab
Beam trawl

Fishing net

Water values | | Sediment subsamples Biota subsamples
Nitrate : 75 pmol/l N e
4 0-10fcm depth
Ammonlum : 2 umol/l m dep with gferage weight
Dissolved oxygen : 9.8 mg/l
Sediment values Tissue Observations
CB101 :0.00202 pg/g dry weight Liver fissue with 2 individuals are
(<63 um) 58 %@pid weight males

Biota values

CB101 =0.18628 pg/g lipid weight




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

Station 700 - 7/02/2001 09.56 u
ation /00 - U UUU

BCP - 5/10/2000

Square 9312 - 2/06/1998

Niskin bottle

Van Veen Grab
Beam trawl
e/binocular

5 Atlantic £od spedhgens 2.2 Black-headed
with avefage weight of %0 g Gulls/km?2
45.12 Common

2 individues are
males

Nitrate : 75 pmol/l 0-10 cm dep}h
Ammonium : 2 pmol/l
Dissolved oxygen : 9.8 mg/l

CB101 :0.00202 png/g dry weight Liver fissue with
(<63 pm) '

CB101 = 0.18628 pg/g lipid weight




Implementation /Production

Phase 2: actual programmation of the
database

Software used:

DB: Oracle 8.iand related designer and
development tools

Windows-NT




Set-up of quality control

* Quality Control on import and DB

integrity checks Raw Data—»| Qually

contral
= 33 validation rules =

Statistical Statistical Spatial
Q.C. | analysis | analysis
ghfﬂtwj—él

Users

= Statistical Quality Control




Quality C

ontrol on import and DB

Integrity checks

Examples of validation rules

the start and end dates of a sample must be
between the start 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



Statistical Quality Control

Raw Data—» Quality
control |

Statistical Statistical Spatial
Q.C. analysis analysis
NV

;1A




SQC: Conceptual Design

Universitair Centrum voor Statistiek

Data type

Datatype 1 =—tT—————P

Datatype2 —|— — — —p

Data type n

Statistical QC scheme

Resulting labels

Test 1

Test 2 Test 3

Test 3 ... | Testn

+ 1+ ———P “N,N,G,..,G”

Test 1

Test 2

» “G,B,B,...,N”

“B,G,N,...,N”

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




Distribution QC

varation of pdf with area and distance

= Scheldt 50 km

Scheldt 20km

pdf

= Sea, 50 km

Sea 100 km

-20 -15 -10 -5 0
log ammonium

Parameters are function of
= time period

= geographical area

= |ocation within geographical

area

. MUMM

i
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Generic Test of Type |I: Multiple Regression Test

— Generc Fest of Nype I Muftipfe Regression
This is & test on 1 wariable and on 1 datapoint. It checks the expected value of the datapoint
on base of a set of regressors against the measured value, One can check the value of the
residuals or one can look For the Confidence Intervals of the expected valus,

Measurementtype: l Choose Measurementtype _j

Date of creation: ! 701799 Created By: I EP

Testmethod: l Choose testmethod =l

Model Selection: l Choose madelresults _ﬂ Model Construction |

Conditional Probabilies of the test:

Daks = Good Data = Bad
Test = Good 0.95 0.5
Test = Bad 0.5 | 0.5
Name of the test: l
Comments:
Make Test | Go back |

Another Type II Test | Test of other Generic Type |




Regression QC |

Universitair Centrum voor Statistiek

Generic Test of Type Il: Multiple Regression Test

— Generic Test of Nype I Multiple Regression

This is a test on 1 wariable and on 1 datapoint, It checks the expected value of the datapoint
on base of a set of regressors against the measured value, One can check the value of the

C h ecC k a g a | ns t “ b es t " | residuals or one can look For the Confidence Intervals of the expected value.
a | I C a b | e r e r e S S I O n Measurementtype: l Choose Measurementhvpe _:i
p p g Date of creation: I 701739 Created By: !BP—
Dala set |IDOD Testmethod: l Choose kestmethad ‘:j
Response (_V) !Iﬂgamﬂn Model Selection: | hoose modelresults =] Model Construction |
Set of regressors (x) —  ___ CondtionalProbabiiesof the test
-Ivhese \'alueS Should a” I:i “".: [.J; g }.H'.u [.'.'- |r i %"E;".[_lz,‘l. i _a‘J l Il t']..'_!"".i_lj Data = Sood Data = Bad
) 38,5USPP4]1, TEMPT43 Test = Gaod 0.95 G

be separated with a

comma

"
—J Test = Bad 0.5 | 0.5

Name of the test: l

Rad; Regr 1 Regr 2 Bears |
1 0.9085914 NTRZD35 PSALAT31 TEMPT43 ‘
2 0.8931848 PSALAT31 SUSPP41 TEMPT43
3 0.8916732 PSALAT31 SLCAD38 TEMPT43 i s bk
4 [] 89[]879 PSALATB 1 'I‘EWT43 - Another Type II Test Test of other Generic Type
5 0.8484538 NTRZD35 PSALAT31 SUSPP41




Spatial Interpolation QC L«'UCS

Universitair Centrum voor Statistiek

_ 5 = =1
Semi-variogram for LOG AMON in the River Scheldt Genedt ket ok Dol sipatial Deparkience Test ]

— Generic Jest of Type T spatiaf Dependence Fest

o This is a test on 1 variable and on 1 datapaint, It checks the walue of the datapaint on base
Model G=a+b*DIST**c of its spatial dependence. One can check the walue one base of the k-nearest poinks or on

a= 0.223339994258357 the points within a given radius,
b= 0.233716906180508 L

© - c=0.697238198742615 = =
* Measurementtype: l Choose Measurementhype :_!
g
©
§ Date of creation: ! in1iag Created By: I EF
£
&
Testmethod: l Choose Testcriterium _v._! Alfa: I 0.05
Madel Selection: l Choose modelresults _V__! Model Construction
° - T T T T o e : — Parameters -
" T - @ 0 Conditional Probabilies of the test:
Distance Data = Good Data = Bad Radius: I
Test = Good 0.95 0.5 D I—
ays:
Test = Bad 0.5 0.5 k-nearest: I
Check of difference :
Name of the test: l
with neighbor(s) e
Make Test Go back

Another Type III Test Test of other Generic Type




Combination of test results I L

(Bayesian Approach)

Universitair Centrum voor Statistiek

Using the test result, the a-priori probability (given by the
data manager) that the datapointis good or not is updated
to an a-posteriori probability using the following
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 entire test scheme has been finished, the
resulting “string” (e.g. “GBNNG”) is used to produce a final

a-posteriori probability of the datapoint being good, which
w. [1S stored with the value




Set-up of data transfer procedures

M Campaigrs [ Srabions [ Samplrgoccasion £ Analytical method { Samples 4 Detection mks f Values £ Codes

Area Deseriptien foaly| PortOf Depariere | Pt of Airheal

oy *":: ";F.mm i il platfermiznet | fanky if plaiorm iz | jonly & platierm &| Romarks
il 2 Babgica) st Belyleay o Belgical
nptianal nptianal optisnal apfnmal ngtianal

Sampling pocasion Hemarks

aptional




Set-up of data transfer procedures
Data sets received at MUMM

% of data sets expected

100

01997

Data collected in

m 2000

H

Time




Set-up of data transfer procedures
Import of data in the DB

40000

35000

30000 /1

25000

[ biota values
20000 @ sediment values

O water values

number of value

15000

10000

5000

0
21/05/01 18/06/01 16/07/01 13/08/01 10/09/01  8/10/01  5/11/01 3/12/01  31/12/01

date of import in dB




Data Life

Labo Sampling——» Analysis ——p —Valme
i Common layout ¢
Checkin rocedure
IDOD S P
Tea Common layout— Availability of expected parameters and meta -
information & Quality control (significant number, description of
data and meta-information, unit, detection limit, expected accuracy)
DB Quality Control of integrity: syntax, external value, combination of fields,
Control replicate data, position, internal value

v

Statistical Quality Control

;

. Data checked, available and ready




IDOD - Integrated and Dynamical
Oceanographic Data Management

Users
tools...




Access rules to the data gathered
during the Programme

U ser Purpose A ccess

The promoter, Any Free
the author
and

designated

co-workers

Members of Own scientific use Free, provided an explicit agreement from

other labs the author of the data

financed by

the O ther usage Free, 24 months after the contractual

date for transferring the data to the data
Programme

centre
Members of For activities pertaining Free
the federal to the sustainable
administration development policy
O ther usage Free, 24 months after the contractual
date for transferring the data to the data
centre
O ther users Scientific or educational Free, 24 months after the contractual
use date for transferring the data to the data
centre
O ther usage A ccess granted 24 months after the

contractual date for transferring the data
to the data centre, on the basis of an ad
hoc convention binding the user, the

author of the data and the data centre




it Belgian Manne Data Centre - Netscape

e £6 Yim o Couricor b

= Rockmaks K M]Hm.ﬂfm.;m;aabe;dﬁa;nh;

 Management Unit of the North Sea Mathematical Models
— MUMM | BMM | UGMM

P GCONTACGT US

You are here: MUMM =03tz Centre

+lorth Saa Bhate Partnerships

Gallery and g-cards

e Sea-Search

S Conbac s I0C-IODE
ICES

Fedated Enks

o L S Documentation
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cultural sffsire Guidelines

Recommend us
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Main sections Welcome to the Belgian Marine Data Centre
VThe Hosh Sea
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\ Mosikerins Data Bases Tools

) Management of IDOD Statistical analysis
WASI TR Near-real time data Spatial analysis

(¥ther sections

Catalogues

Data sets
EDMEP
EDMERP
ROSCOP

Data request form

Time  Elew
Law §:20 D.114
High  2:30  4,3%2

v Vigw datails

westhinder

Speed .13 mfs
Sechor 2169 SW
v Migw details

[ noass ]
| Belvan Haigt
Height 0,08 m
b Mizw details




IDOD Database functionalities

= Conditional website access with user
friendly interface

= Possible requests based on

area type

geographical coordinates
stations

time period

parameter /category

campaign / project

= Different export formats

= Statistical and Spatial Analysis tools to

analyse your results
& MUMM




1 Interactive Data Request for Water

Institution

Fhone Numbe
Purpose

Lsage Of Data




opLeftlatiude | | Bottom RightLatitude. |
op Left Longitude - Eh:uttl:um.FiihtLl:unitude -

Station List

rl:lm “r’ea -

1 Validy Fieg ||

FParameter List
aten
Campaign




9 Interactive Data Request for Water




Statistical Analysis Tool

( Quality )
control

L

Raw Data—»

Statlstlca[ Statlstlcal Spahar
Cl C. ana!y’EIS analysm

Q

Users




Statistical Menu Import Menu
Humerical Sunenary Statistics
Graphical Suminary Statistics

Clorrelation Il atrix
moatterplot matrs

EIultiple Eegression
mubset Eegression

Variogram Calculation

WVariograim Fit

Distribution Test
Fegression Test
Spatial Test



SAT: example phosphate

Data set
Wtrd4

Graphical
Summary
Statistics

Campaign Event Station Ecosystem StartLat Startlan Fhosphate
BE1991/01A 11340.23 522 ES 51.22 4.39 5.94
BE1991/01A 11340.26 518 ES 51.27 4.30 B8.76
BE1991/01A 11340.30 515 a ES 51.31 4.27 9.07
BE1991/01A 11340.32 512 ES 51.37 4.22 10.48
BE1991/01A 11343 .47 230 & 51.31 285 1.57
BE1991/01A 1134349 130 E 51.27 2.90 1:15
BE1991/01A 1134364 315 @] 51.32 246 0.64
BE1991/01A 1134371 101_a C 51.14 2,35 0.75
RFE1Ga1 /14 11345 14 471 i 51 4R 245 M

56

Universitair Centrum voor Statistiek

Histogram for variable : Fhosphate

Statistical Menu g
Summary Statistics 5 o
= Numerical Summary E =
~ Stafistics =
Graphical Summary ———» h

Statistics =

|| .
5 1Cumoll) 15
Fhosphate

20



SAT: example phosphate

Different Data Manipulation Menu
Ecosystems + Variable Transformation
+ Filter The data Set
+ View Data Set
Numerical Statistical Menu
Summary Summary Statistics
Statistics B Numerical Summary —

Statistics

Graphical Summary
Statistics

M

= MUMM

Universitair Centrum voor Statistiek

Witr44

T

Wtrd44.ES

Wtr44.0

Wtrd4.C

Summary Statistics for data set: Wird4.ES

Total N: |NA's:| Mean: | Std Dev.: Min: 1s
Phosphate | 3é1 34 |5.34938 | 2.994510 | 0.21000 3.
Summary Statistics for data set: Wtrd4.C

Total N: |[NA's:| Mean: | Std Dev.: Min: 1st
Phosphate | 4&5 10 |0.87338 |0.8547822 |0.020000 | 0.3(
Summary Statistics for data set: Wtrd4.0

Total N: |[NA's:| Mean: |StdDev.: Min: 1st!
Phosphate | 235 2 |0.59291 |1.0685895 | 0.01000 | 0.1C




SAT: example phosphate | /. UCS

Universitair Centrum voor Statistiek

—{ Statistical analysis of phosphate in time

For Wird4. ES Trend Analysis

Trend analysis of | Trend Analysis

. Phosphate Bl

in function of Trend Fitting ' R e g @ i

Event (day & time) ol B o % é% '
FE %‘%3* I uiig I éagg
g % 6%, %§ S L G
iF o 3 cﬁi; mﬁﬁ Bbu gs@ %gﬁoﬁ

For Wtr44.ES ] d e

Conclusion : In the Scheldt the amount of T RS Haioet bifos i

h ht d .o h . t e OT12IG
Phosphate diminishes in time e

(from 1991-2000). The decrease is

small but significant. Linear Regression Results

coefficients:
Value Std. Error +t value Pr({>|t]}

ForWtr44.0 and Wtr44C {(Intercept) A e 0.4192 10.3108 (LB
regr Co.0002) o0.0000  -5.0194 Q.0000

Conclusion : Also in the Costal zone and in the Open siguificant
Sea, the amount of Phosphate

diminishes significantly in time. For Wird4.O)
However, the decrease indentified in the
Scheldt is twice higher. Coefficients:

Value 5td. Error t value Prt}ltl}

{Intercept) 2,3156 0.3035 7.6294
regr G0.0001 )0.0000 -5.4885




Spatial Analysis Tool

( Quality i
control

-

Raw Datg—»

Statistical Statistiqal Spatia |
Q.C. analysis analysis

; § X




G IS Applications

Diversity of geographical objects




G IS Applications

Interpolation results ... .

Computed variance

i Ry

[em EYIRT
| 48 aat
Falgt
15i-241
i i
v ki
- L
(TR
il - LK)
el

Computed mask
to eliminate high
variance areas

RN By

¥



G IS Applications

Computed temperature after

application of mask
Superposition of layers (different object

types), in

SEafIiIIILISEEiniTE JEisifvETsiiiiiiasioifiianisics

IEEEREEROTIOCTO0 -
Bacz

? &
jhomtembirikaa




Extraction, processing and aggregation of quantitative and {Ih‘\
qualitative georeferenced informations -

7

i
« Tabular E Aggregation - Zonal
statistics - Temperature
Id At Area Min Max Range Mean Std Sum
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

'n_ I I I I o : = = = = =

T L 0.6 /’
-104 Ijd 9 8
' T 0.5
" ) "“”H“H e E (: =

CNNERERE [ (GE |

I {TrFe. Los| %
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i 1] | o.
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Yy
Spatial Analysis J

Campaign 9601 - data - salinity (stations) Punctual data set (IDOD)

180000 200000 220000 240000 280000 280000 300000

9601 - salinity (stations)

30.2-31.2
= 31.2-32.1
o 32.1-33.1
o 33.1-34

34 -35
Coast lines

Q000FF

L]
[l
[l
p=
=5
bl

1280000 200000 220000 240000 260000 280000 300000




Spatial properties of the data set

24
22
2
Campaign 2601 - "Psalat31_v"
4 ﬂ — 184
-
5 % 144
g |
~ 1
o |
5
(NI
o Variance —— Jd
5 s o 13
. i
1 . ” P
i
3

= 12 4
3

0 10000 20000 30000

Lag Distance in m

. MUMM

18 7
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08 1

R-statistics - campaign 9601

T2 3 £ 5 6 7 o8 & 10 11 12 13 14 13 16 17 18 13

Bk
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Interpolation and validation

Campaign 9601 - interpolation validation using "continuous” salinity measures

18000 A0l ¢ | AL ALOO0 SE000 200000

350

i

-

150000 A0 2000

20000 000 A000 H0000

3
[-]

R

320

Predicted salinity

3o

i [+ Prodicted wersus cbsenved saimity|

300 ] no ns no ns 320 R ] 30 M5 350 8- ]
Observed salinity
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T
Website utilities (ArcIMS) J
ﬁ

E 3 ” . ArcIMS is sufficient for « light »
0on 10018 SIG applications like
Ty cartographying vector and raster
Navigation t00ls [¢a[a layers, performing easy requests,
ete.
£ 2 Interrogation and Query
=7 |#h | (attribute request) tools | It does not fit for complex
Distance and Unit tools &2 |= spatial processes like combined
Spatial request (buffer) tgol E - and complex requests,
v interpolation, geoprocessing, etc.
Data co;nmpnts anld ) o
selection tools =l A ttributes Table for selected features
Clear selection |7 f&=| Map Tips
Add Data tool #1] Layer Properties tool
==
i |"h| Project Utilities tools
Geography Network ([ {5




Website interface (ArcIMS)

3 IDOD Project - Microsoft Internet Explorer

Fichier  Edition  Affichage  Fawaris . Outils 7 ; Identify Results
4= Précedente = =h - @ ‘ot | @Rechercher [3e] Favoris @Média @ | %v = - g 3 features
Adresse I@ http: figeompel 9. geo,ulg. ac. befwebsite fidodjavacustom,frame. htm Field Yalue I
MlewFeature2 MOMITORIMNG a7 ﬂ i
A SECQUEMNCE_M a3 4
Q Q STATIOMN_MA Ha&
SAMPLING_D 3.000000
&8 LATITUDE 51,75
Q Q ¥ LOMGITUDE 2541667
f ; : START_DATE 1997-04-23 00:0...
START_TIME 1899-12-3018:3..
== . CAMPAIGM_ M BE97/d
@' [ [=1=ToW[=la% S ¥el b it j d
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Products and
Applications...




Monitoring stations

Products

!
o s

Tidal normalization |
of monitoring data . i
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Mear-real time access to sea-truth data



Application

OSPAR Eutrophication assessment criteria

DIN > 15pmol/l CHL A > 15ug/1 02 <6mg/l STATUS
AND/OR (during growing (during growing
DIP > 0.8pumol/1 season) season)
(during winter)
+ + AND/OR + PROBLEM AREA
- + AND/OR + PROBLEM AREA
+ - - POTENTIAL
PROBLEM AREA
B - - NON PROBLEM
AREA




Eutrophisation assessment 1998
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IDOD - Integrated and Dynamical
Oceanographic Data Management

Conclusion




Experience gained from the IDOD project

A dded value for...

. the partners (scientifc progress, methodology, tools)

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

. the authorities (extended data set, extended data
management and analysis tools, team of marine data

specialists)

sustainable management policy of the Nort

s MUMM



IDOD - Integrated and Dynamical
Oceanographic Data Management

BU
IDOD will really be
a success when ...

you will use it!

wWWw.mumm.ac.be/datacentr




