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Eutrophication: 

4 stages
cat I: causes atm. deposition

pointsources

*  river network e

N, P loading

hyd rodynam ics

cat II: direct effects

cat III: indirecteffects

bacteria £ Zooplankton
growth

cat IV: other effects
algae toxins

beach 
recreation 

 T --------------

shell farming

d iffuse sources

 ̂ N ,P  content ----------> N/P ratio

\ t

phytoplankton algal bloom
growth frequency

0 2  depletion zoobenthic/
H2S production fish mortality

fish eries  «■

economic impacts
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Web Application Server (W AS)
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premodelled
scenarios

3rd parties

selection model layer

netcdf END-USER CONTROL OPTIONS :
■ indicator selection TotN, chl-a,..
1 N load reduction options
■ tota l N load reduction Seine, Rhine, etc

EO data

hosting PML

data
base

GeoServer

hosting VITO

in-situ data

;¿ospatial visualization, 
downloads optional

PML + 3rd parties

web map 
service users

composite maps Rooming, shifting, 
pojji-up fo r  in-situ valuesVITO
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VltO

Month Selected Day

gebcq

GEBCO Bathymetry

NIOO_Noordwijk2km:2011-02-09 
Tot_Chl_a
2011-02-09

MODIS_q1_DAILY/chlor_a
2011-02-09

Selected parameter: Tot_Chl_a [mg/m3]

Aí Month Selected Day

1990-01-0100:00 1991-09-0100:00 1993-05-0100:00 1995-01-0100:00 1996-09-0100:00 1998-05-0100:00 2000-01-0100:00 2001-09-0100:00 2003-05-0100:00 2005-01-0100:00 2006-09-0100:00 2008-05-0100:00 2010-01-0100:00 2011-09-0100:00

Available Layers

2 3

I
1. 12 13 [ « ]  15 M i  17' 
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[ g  □  MODIS_qO_DAILY/aot_869_h| _ 
(g||]MODIS_qO_DALY/chlor_a [=i 
¡5] □  MODIS_qO_DALY/Rrs_547_h 
jg] □  MODIS_qO_DAILY/nLw_488J ’

In  Situ Missions

n  Insitu Missions

MODIS_qO_DAILY/chlor_a

NIOO_Noordwgk2km:2011-02-09
Tot_Chl_a

Models

a Q  Model scenarios 
t> n  SurfaceWater 
[> n  Atmospheric 2009 April 
0 QAtmospheric_2011_April 
I> r~l Atmospheric 2011 end 
t> QotherNew 
i> i~~l Atmospheric 2009 end 

Model Library

Style

©  Boxfifl O  Chlor 7 @ Custom 

11— Custom settings

Min value: o

Max value: io

^ Trend-analysis



B - In-situ data iseca
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@1 Most Visited [..] Getting Started
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Q  Bookmarks

VltO
Upload data Help 
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Upload Data
2 3 4 5 6 7 B■■■■■■■ 

16 17 18 19 20 21 22
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Mission:

Operator

Data file: ¡ Select a file

'I I'M :

File Upload

I' 'h IHI N8119 - INTERREGIVa - ISECA

-  a  e

Date modified

thymetry

I Today I 
EO Layers

B U  MODIS_qO_DAILY/nLw_412 
S  □  U OD6_qO_DALY/Rn_412_hpp 
S O  MODIS_qO_DAILY/nLw_443_hpp 
ËEIQ MODIS_qO_DAILY/aot_869_hpp 
g |  IE  MODIS_qO_DAILY/chlor_a

I Iseca Demo 2013-07-07 Tot_Chl_a

■ O to 10
■  l i t o  20
■ 2 1 to  30 
i 31 to 40

41 to 50
■  51 to 60
■  61 to 70

MODIS_qO_DAILY/chlor_a

A l Month Selected Day

In  Situ Missions

a 0 )  Insitu Missions
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a 0 |  Iseca Demo 2013-07-07 
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O0TEM P 
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Selected parameter: Tot_Chl_a [millimole/m3]
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i , Windows 

i—a Local Disk (D:) 

i . ExtendSim7

j . INSTALL SPICOSA SCHELDT MODEL 

LITERATUUR 

My Docs OFFICE UT 

, j .  OFFERTES 

. PCRaster 

i j ,  PROJECTEN

. N8104 - VITO Doctoraat Oliver Schmitz 

N8109 - EU-LUMAN 

i . N8119 - INTERREGIVa - ISECA 

Jt' 1 Projectbeheer 

i . 2 Communicatie &  Informatie 

t . 3 Werkdocumenten

4 Wetenschappelijke Output 

i . 5 Gerelateerde Documenten 

. Administrative Regulations 

i. DATA 

. Literature

CORINE 2006 

Data EMODNET 

Data ICES DK 

Data LWM 

Data PML 

Data VUZ

ETOP2 Global Elevation 

GeoNames 

G i s- d ata_Ku stAtl a s 

GSHHS Coastlines 

IHO Sea Data 

Metadata Examples 

MyOcean 

NAO Index 

Ocean Data View

SEAWIFS Coastal Water Quality 1998-2007 

Shape Files MUMM

V I17 FF7 Boundaries__________________

7/4/2013 12:56 PM 

7/4/201312:57 PM 

7/4/2013 12:57 PM 

7/4/201312:57 PM 

7/4/201312:57 PM 

7/4/2013 12:57 PM 

7/4/2013 12:58 PM 

7/4/201312:58 PM 

7/4/201312:58 PM 

7/4/201312:59 PM 

7/4/201312:59 PM 

7/4/201312:59 PM 

7/4/201312:59 PM 

7/4/201312:59 PM 

7/4/201312:59 PM 

7/4/2013 12:59 PM 

7/4/2013 12:59 PM 

7/4 /201312:59. PM

File folder 

File folder 

File folder 

File folder 

File folder 

File folder 

File folder 

File folder 

File folder 

File folder 

File folder 

File folder 

File folder 

File folder 

File folder 

File folder 

File folder 

File folder

lelPristine/chlorophyll_concentrati

ielElevated/chlorophyll_concentrat

Models

a 0 |  Model data
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File n:
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C — Modelling

Salinity data 
(sources: ICES)

2D interpolation

Winter DIN 
(cf linear dependency )

Spring Chlorophyll-a 
(cf: OSPAR 2009)
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Salinity pattern: iseca
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35-36

32-33

source data: GSHHS h igh-resolution coastline obtained from  www.ngdc.noaa.gov 
City coordinates obtained from  www.geonam es.org

Exclusive Economic Zone boundaries obtained from  http:tfwww.vliz.beivmdcda1a/marbound 
Salinity data provided by ICES Data Centre w ww.lces.dk

http://www.ngdc.noaa.gov
http://www.geonames.org
http://www.vliz.beivmdcda1a/marbound
http://www.lces.dk


Dependency salinity — winter concentration dissolved 

inorganic nitrogen (D IN )4i

pristine level

20 -

ML: 07

BE: 77

UK: 51

10 -

OSPAR 2nd Report (2009)
□E: V.
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elevated level = 

pristine + 50 %

26 27 28 29 30 31 32 33 34 35
P rac tic a. I Sa linñty
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N  balance model 2010 — 2050 (Vermaat et al., 2012)
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bet Intematenate slixorrgeffledsci strie twan ae S tîidde, ISO, ffleoerröes'iQas 
Projected oowdlnate référencé system : ETRSSS-LGC
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[ Policy Options )

[ Scenarios ]

Simulation
Settings

Results

[ ESE M odel

R un  M odel

Sim ulation tim e: 

y e a r 2038

^VltO
Miïiuri chi t M l inu iugy

Deltares

http://www.lsc-cle.orgI
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Different pathways:

m
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Industry Households Agriculture Atm. Deposition Other

I
Direct inputs (Di )

\ I
Surplus at the Soil Surface (SSS )

*
Soil/Groundwater system 

Indirect inputs (IEX)

River network

River load at location x (Z_ )

De W it (2001)



Example emission reduction scenarios
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Comparison modelled scenarios N  load Scheldt:

kiseca Business-as-usual 2010-2050
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Legend

SurfaceW ater/SpringJ3!

GEBCO Bathymetry 
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Active Layers 

GEBCO Bathymetry
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Style

O  Boxfill O  Chlor

Custom settings
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___________ Today I_____________________________

EO Layers

a 0 jP M L  Layers

1^1 Insitu Missions

All Month Selected Day

All Month Selected Day

Models

â 0  Model scenarios 

a 0 )  SurfaceWater

fe l ix i  Spring_P90_Chla_BusinessAsUsual
1̂ 1| I Sprin g_P90_Ch la_F e rt iliz e rRed u ct io n
l^ l|  I Spring_P90_Chla_BufferStrips
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Scenario selection



50 % reduction fertilizer use by 2050 iseca
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i i seca

Upload data Help Disclaimer

Available Layers

Vito
vision on
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Legend
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All Month Selected Day
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I a 0 J  Model scenarios 

I a 0JSurfaceWater
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SurfaceWater/Spring_Pi
2014-06-03
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Custom settings
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Selected parameten Tot_Chl_a (mg/m3)

1990-0m i 00:00 1991-09-0100:00 1993-05-0100:00 1995-01-0100:00 1996-09-0100:00 1998-05-0100:00 2000-01-0100:00 2001-09-0100:00 2003-05-0100:00 2005-01-0100:00 2006-09-0100:00 2008-05-0100:00 2010-01-0100:00 2011-09-0100:00
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Example reusable model components N  transport

External sources of N in kg per year
ESTUAR ME
BOXES

4i |546][76] ESTUARYBOXMODEL <SSA09_ESE_Library_v6.0 <ESE m ode l S

flow direcnon

>A09_ESt_Librarv_v6.0> ESE m ode l SSA09_v80,mox>

walch

middelburg

Q r

leebruggc

i: : : ..

■" :« Í: ¿i« oostfendc f  V &
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Support
Team

Open Source Platform
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knowledge uploading

Modelling Prototype Validated Model
community

*
Components Components Library

Quality
Control
Board

knowledge downloading



O th er exam p les o f fisheries m a n a g e m e n t : f Access Model lib ra rvl  
S S A 01 -  G u lf o f  R iga, L a tv ia  - A ge -s truc tured  fish population m odel fo r  
stock m an a g em en t.

^-Q uantitative w a te r m anagem ent

S S A 10 -  P e rtu is  C lia re n ta is , France:
The C haren te  r iver ca tch m en t has been subjected  to  recu rren t events  o f low su m m er  
river flows a ttrib u ted  to  th e  Increase o f irrig ated  areas , th re a ten in g  th e  good ecological 
status o f th e  w atershed and conflicting w ith  th e  need o f fresh w ate r in p u t in th e  coastal 
w aters  fo r o y ste r fa rm in g . Th e  m odel represents th e  irrigated  ag ricu ltu re  production, 
th e  irrigation g o vernance regulation on th e  w atershed and its do w nstream  im pacts In 
coastal w aters  on p rim ary  production and oyste r fa rm ing .

D OWNLOAD SSA10 Model

► Eutrophication

S S A 04 -  H im m e rf ja rd e n , S w eden:
Th e m odel is based on several policy options fo r nitrogen m an a g em en t in 
H im m erfja rd en  drainage basin, fo r  th e  th re e  m ain hum an activ ities  causing nitrogen  
leakage; a large-scale  sew age tre a tm e n t p lan t (S T P ), ag ricu ltu re  and p riva te  sew ers.

DOWNLOAD SSA 04 Model

jA ]iseca
n i k p n p r r h  i n f o r m a t io n  s y s t e m

P  P  O N  THE EUTROPHICATION
OF O UR CO A 5TA L AREAS

O th e r exam p les o f nitrogen m an a g em en t : \ Access M odel lib rary 1
S S A 09 -  S ch e ld t D e lta , B e lg iu m , The N e th e rla n d s  -  N itrogen source ap p o rtio n m en t 
fo r th e  ca tch m en t, es tuary  and ad ja c e n t coastal w aters .
S S A 03 -  O d e r E s tu ary , G e rm a n y  - Poor w a te r  quality  in th e  O d er lagoon and highly  
eutroph ic  state: te m p o ra l an ox ia , fish kills, a lg ae  bloom  and poor w a te r  tran sparen cy.

^Shellfish , fishing and aquaculture

SSA 15 -  V e n ic e  Lagoon, I ta ly :
T h e  susta inab ility  o f clam  production in th e  Venice lagoon is becom ing uncerta in : o v e r­
fishing, 'fish ing down th e  fo od w eb', sed im ent resuspension, dam age to  benthos and 
hab ita t destruction a re  recu rren t prob lem s. The m odel ev a lu a tes  th e  social carrying  
capacity  o f th e  lagoon of V en ice clam farm ing system  -g iven  ecological and physical 
constra ins- preserv ing th e  lagoon e n v iro n m en t and ensuring high food sa fe ty  standards  
to  consum ers.



Atmospheric depositions (30 — 40 % )

weather data

integration 
ISECA Webserver

ShipFLux emissions 
50x50 km 7x7 km (VITO)

Flexpart 
deposition & transport model 

(Univ. Greenwich)

« iseca
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Models
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N Ox_Sh ip s_Q9_09A 

[> 0 ] Atmospheric_2011 _Aprü 
t  0 ]  Atmospheric_2011_end
r> l°~l nthgrUlgiiM
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Data available

Resolution: Raw data
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Earth observation data ^ V l t O
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Earth observation data and In-situ data
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EO Layers

g  □  MODIS_qO_DAILY/aot_869_h[ *  

B i ! 0  MODIS_qO_DAILY/chlor_a 
U l  □  M O DIS_qO_DAILY/Rrs_547_h 

IS  □  MODIS_qO_DAILY/nLw_488_l ”

Legend:
• EO layer

All Month Selected Dav

In  S itu Missions

C ]  Insitu Missions

All Month Selected Dav

10 )  Model scenarios 

fc CD SurfaceWater 

b CD Atmosph eric_2009_April 
b 0 )  Atmosph eric_2011 _April 
i> CD Atmospheric_2011_end 

b CD OtherNew
i Atmospheric 2009 end

Selections:
• Date
• EO layer
• In-situ data
• M odel scenario

Selected parameten Tot_Chl_a [mg/m3]

datasitu
Model scena rio

/  Lon

MODIS_qO_DAILY/chlor_a

NIOO_Noordwijk2km:2011-02-09
Tot_Chl_a

Active  Layers

GEBCO Bathymetry

r a  NIOO_Noordwijk2km:2011-02-09 
LJ Tot_Chl_a 

2011-02-09 

; i MODIS_q1_DAILY/chlor_a
2011-02-09

Selection:
• Legend style
• Legend customization

Model Library

Style

©  Boxfill ©  Chlor 7 ®  Custom

Custom settings

Min value: [ o

Max value: ¡ io
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Available Layers Legend
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EO Layers nfoMeasurement
g  □  MODIS_qO_DAILY/aot_869_h| _ 

^¡¡j|MODIS_qO_DAILY/chlor_a = 
S  O  MODIS_qO_DAILY/Rrs_547Ji 

S[jMODIS_qO_DAILY/nLw_488J "

In Situ Missions

C l Insitu Missions Active  Layers 

GEBCO Bathymetry
of the selected layersList

Nioo_Noordwijk2km:20i 1-02-09 
Tot_Chl_a
2011-02-09

Lot

ln-situ param eterSelected parameter: Tot_Chl_a [mg/m3]
MODIS_q1_DAILY/chlor_a
2011-02-09Visualisation on tim e series: 

• Trend analyse per station
Style

All Month Selected Day Measurem ent info BoxfHI Chlor 7 « Custom

Custom setting

Min value: o

Max value: 10

Models

*  0 )  Model scenarios 

t> ( 0  SurfaceWater 
l> 0  Atmospheric_2009_April 

0 0  Atmospheric_2011_April 
[> 0  Atmospheric_2011_end 
P 0O therNew  

[ I ~l Atmospheric 2009 end
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Model Library
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Preparing the upload file.

• Only registered in-situ parameters are allowed.

I n - s i t u  p a r a m e t e r U n i t

T o t Chi a M g /m  3
TSM g/m 3
TLRB TNU NTU
N 02 M illim o le /m 3
NO2+N03 M illim o le /m 3
P04 M illie m o le /m 3
NH4 M g/m  3
S Í0 2 M illie m o le /m 3
P90 Chi a M g /m  3
Phaeocystis_globosa B illio n c e llo /m 3
Phaeocystis_all B illio n c e llo /m 3
B ot. Depth decibar
PSAL P.S.U.
Pres. P.S.U.
T em pera tu re "C
SPM g/m 3

G i n , .

i  i
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Preparing the upload file.

• Provide one upload file per fixed measurement location (station).
This is im portant fo r  the visualization o f the trend analysis per fixed station.

• The data must be sorted in descending order by tim e

• The upload file must be in accordance w ith the tem plate file.
The upload file  must contain at least the columns Cruise, station, Type, Time, Lon, Lat and 
Source. The in-situ parameters must be in accordance with the registered in-situ 
parameters.

Cru ¡ae. Static n .Type,Time. Le n. L at.Te mp eratu re. B ot. Depth .P res PSAL, SP M T ot_ Ch l a . N 02, N 02+ N 0  3, N H4, SÍ02, P 0  4, Ph a eo cyatia_g lo bo aa. Ph a eo cyatis_a II, P&0_C h l_a, Sd u rce

Obligated Variable list of registered in-situ parameters Obligated

Template file
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Upload in-situ data.

E ro w  ss

Reset

S e l e c t  a  f i l e

Success

T h e  m i s s i o n  I s  a d d e d  t o  t h e  d a t a b a s e .

Y o u  m i g h t  c o n s i d e r  t h e  f o l l o w i n g  w a r n i n g s :  

( n o  w a r n i n g s ]

QK

O p e r a t o r :

D a t a  f i l e :

Upload D ata

*
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Errors

E r r o r E x p l a n a t i o n

Err m iss ing  m etada taend The w o rd  'm eta  d a t a j  abei s e n d 1 is m issing in th e  file . P le a s e  c h e c k  t h e  u p l o a d  f i l e .

Decreasing lin e  date at lin e  [ lin e  num ber] The data is n o t so rted  in  descend ing  o rd e r by t im e . P le a s e  c h e c k  t h e  u p l o a d  f i l e .

Source [Source va lue ] n o t leng th  3 in line  [lin e  num ber] The source can conta in  max. 3 characters. P le a s e  c h e c k  t h e  u p l o a d  f i l e .

M ore item s in lin e  [ lin e  num be r] th an  in  header The header is m issing one o r m ore co lum ns com pared w ith  th e  data. P le a s e  c h e c k  f/ie  
u p lo a d  f i l e .

W rong  size ere at e ti m e stamp fo r  [tim e s ta m p ] lin e  [lin ew ■•.•VvSaaaaaaaaaaaaaaaaaaaaaÂ vaaaaaaaaaaaaaaÂ-
num ber]

The tim e  has a w ro n g  fo rm a t in line  [lin e  n um be r]. P le a s e  c h e c k  t h e  u p l o a d  f i l e .

Err sensor m iss ing  from  da tabase [in -s itu  param eter]■vWvW\̂ WvWvVvWvV̂VvW\VvVVLllWvWWW\W\̂ WvWvW- 1 The in -s itu  pa ram ete r in th e  e rro r message is n o t reg is te red  in th e  WAS app lica tion . 
P le a s e  con t a c t  V IT O  f o r  r e g i s t e r i n g  t h e  n e iv  i n - s i t u  p a r a m e t e r  a n d  m e n t i o n  t h e  m i s s io n  

t h a t  y o u  w e r e  l o a d i n g  i n t o  t h e  W A S  a p p l i c a t i o n .

V
Success X

T h e  m i s s i o n  i s  a d d e d  t o  t h e  d a t a b a s e .

Y o u  m i g h t  c o n s i d e r  t h e  f o l l o w i n g  w a r n i n g s :  

e r r  s e n s o r  n i s a i q  f r o m  d a t a b a  s e [ N 0 2 - i - N 0 3  ]

OK

Upload in-situ data
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Boxfill
Boxfill is by default selected and is used to visualize the in-situ measurement 
points.

Chlor 7
Select Chlor 7 when you want to visualize the measurements related to the 
parameter Tot_Chlor_a

Custom
Select Custom when you want to visualize the measurements related to other 
parameters.
Here you define the min. and the max. value for generating the legend style.
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• Every EO layer or in-situ layer that you select will be added to the Active Layers box. 
Here you select the layers that you want to visualize on the map.

• Press always F5 when you start with a new selection related to other days or to the 
visualization of the model scenarios.

• When you've selected EO data and in-situ data and you cannot see the monitoring 
points. Change the order of the active layers by drag and drop.

• Select always first the legend style before you select the in-situ data layer.
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Demo


