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Mare PictumMare Pictum
20 years of collaborative bio20 years of collaborative bio--optical researchoptical research

to map the to map the ““colouredcoloured”” seasea









n Color n Color n Color ………
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e sensing of the sea?e sensing of the sea?
l l in situin situ surveys pose severe operational problems surveys pose severe operational problems ……

33--day global coverage obtainedday global coverage obtained
from conventional ship weatherfrom conventional ship weather
reports (9reports (9--11 August 78)11 August 78)



CHL from CZCS data 1978CHL from CZCS data 1978--19861986
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ean Colorean Color

Mediterranean    SeaMediterranean    Sea

Gulf StreamGulf Stream

Agulhas CurrentAgulhas Current TasmaniaTasmania

CyanobacteriaCyanobacteria
coloniescoloniesphytoplanktonphytoplankton



Now, listen to me.
words to remember:

First, Ocean.
Second, Colour.

...



u’re not listening …
hat’s on your mind?



tt

processing of European CZCS data setprocessing of European CZCS data set
ine basins of European interestine basins of European interest
emonstration Programmeemonstration Programme
ESA PartnershipESA Partnership

Data archeologyData archeology
Standard preStandard pre--processingprocessing
Special regional algorithmsSpecial regional algorithms
Data distribution to research groupsData distribution to research groups





nsorsnsors
tellitestellites
More Data More Data ……



tic Seatic Sea

Black SeaBlack Sea

calcal
 the the
asas

Optical Signatures of the European Seas Optical Signatures of the European Seas ……

May 2001May 2001 June 2001June 2001 July 2001July 2001 August 2001August 2001 September 2001September 2001

8 May 20028 May 2002 10 May 200210 May 2002 15 May 200215 May 2002 17 May 200217 May 2002

4 August 20024 August 2002 7 August 20027 August 2002 11 August 200211 August 2002 16 August 200216 August 2002

ChlChl
Climatological Yearly MeanClimatological Yearly Mean

(1998(1998--2003)2003)



e primary production modelinge primary production modeling

Primary Production, integratedPrimary Production, integrated
over the water columnover the water column
is a function of:is a function of:

-- biomass (chl concentration)biomass (chl concentration)
-- surface radiation (light field)surface radiation (light field)
-- photosynthetic parametersphotosynthetic parameters

PPeueu = = ƒƒ ( Chl , PAR, ( Chl , PAR, ФФ))

ФФ = = gg ( T( T°°))



ocean colourocean colour
plankton biomassplankton biomass

primary productionprimary production

late organic and
ganic Carbon

n of organic matter byn of organic matter by Primary reduction of inorganic carbonPrimary reduction of inorganic carbon



ew  Indicators of Climate Changeew  Indicators of Climate Change ……



ation on European Validation Experiments ation on European Validation Experiments 
stal/shelf water remote sensingtal/shelf water remote sensing

Objectives (1997Objectives (1997--1998)1998)

Assessment of in situ measurement protocols, calibration & interAssessment of in situ measurement protocols, calibration & inter--calibration methods,calibration methods,
processing schemes and archiving tools, transferable to future oprocessing schemes and archiving tools, transferable to future operational networksperational networks
supporting European coastal/shelf water monitoring through satelsupporting European coastal/shelf water monitoring through satellites.lites.

PartnershipPartnership



l & shelf water monitoring l & shelf water monitoring 
come a pretty tiring process ...come a pretty tiring process ...



stablish an European network of representatstablish an European network of representative sites at which a systematic program of longive sites at which a systematic program of long--term term 
er and atmosphere is carried out.er and atmosphere is carried out.

998998--2000) :2000) :
ptical and biotical and bio--geogeo--chemical measurements of the major types of European coastal atmchemical measurements of the major types of European coastal atmosphere/waterosphere/water
ea, English Channel and North Sea); ea, English Channel and North Sea); 
tical and atmospheric models/algorithms for coastal/shelf areatical and atmospheric models/algorithms for coastal/shelf areas,s,

d measurements; d measurements; 
r the interpretation of satellite remotely ser the interpretation of satellite remotely sensed data of European seas,nsed data of European seas,

ptical and atmospheric models/algorithms.tical and atmospheric models/algorithms.

 attempt attempt
m European network for coastal/shelf water remote sensing devm European network for coastal/shelf water remote sensing development and validation.elopment and validation.

data receivingdata receiving traceabletraceable

calibrationcalibration

prepre--launchlaunch
calibrationcalibration

vicariousvicarious
calibrationcalibration

atmosphereatmosphere

seasea
surfacesurface

CoCoastal region astal region lolongng--term measurements for colorterm measurements for color
rremote emote ssensing development and validation ensing development and validation 

(MAST III)(MAST III)

AL/VALL/VAL



English ChannelEnglish Channel

Adriatic SeaAdriatic Sea

North SeaNorth Sea

Partners:Partners:
JRC JRC G.ZibordiG.Zibordi
CNRCNR L.AlberotanzaL.Alberotanza
GKSSGKSS R.DoerfferR.Doerffer
NIOZNIOZ M WeM Wernand

CoCoastal region astal region lolongng--term measurements for colorterm measurements for color
rremote emote ssensing development and validation ensing development and validation 

(MAST III)(MAST III)

CCOOLLOORRSS

instrument
calibration / inter-calibration

data
ENGLISH CHANNEL

data
ENGLISH CHANNEL

central
DATABASE

TMOSPHERIC
modeling

BIO-OPTICAL
modeling



ss
set of measurements collected at successive times ...set of measurements collected at successive times ...

cy of data ensures value to timecy of data ensures value to time--seriesseries

quirements ensuring consistency of time series are:quirements ensuring consistency of time series are:

ssessed protocols for measurements and instruments cassessed protocols for measurements and instruments calibration,libration,
e of measurements accuracies, of measurements accuracies,
 collection of data. collection of data.

blems in the creation of a time series are due to: blems in the creation of a time series are due to: 

s in the measurement protocols or in calibration standas in the measurement protocols or in calibration standards,rds,



ENVISATENVISAT



ENVISATENVISAT

visory Groupvisory Group

al conceptal concept
cteristicscteristics
ss
entent
hainhain
msms





ean (2003) Chl from MERIS dataean (2003) Chl from MERIS data



Major European

Institutions

We do it all

from satellites to maps

CEVEXCEVEX
COLORSCOLORS

SeaWiFSSeaWiFS
MERISMERIS
S.A.G.S.A.G.

nirvananirvana
protocolsprotocols

&&
algorithmsalgorithms
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at next?  Is the sun setting over the at next?  Is the sun setting over the 
era of European bioera of European bio--optical research?optical research?



The Great AikenThe Great Aiken

famefame
fortunefortune

sainthoodsainthood

pens ...




