
1

MERIS on ENVISAT for Coastal Research

Presenter: Roland Doerffer
GKSS Forschungszentrum
Institut für Küstenforschung
doerffer@gkss.de

ENVISAT Instrumente



2

ENVISAT Instruments for Marine and Coastal Research 

ENVISAT

MERIS ASAR RA-2

wind, waves, currents
sea topography

clouds, water vapour

SST

phytoplankton, TSM, gelbstoff

clouds

Sun

ice

AATSR

aerosols

Advanced Along Track Scanning
Radiometer AATSR

Quelle:  www.leos.le.ac.uk/home/aatsr
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Collapse of the Larsen B  Ice Shelf

ESA
ENVISAT ASAR

The collapsing ice shelf March 18, 2002
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MERIS Medium Resolution Imaging Spectrometer• FOV 68.5 deg,  1150 km 
• IFOV 300 m, 1200 m
• revisit period 2-3 days
• 5 cameras, each 14 deg FOV
• Spectral range: 390 nm to 1040 nm 
• Spectral resolution: 1.8 nm 
• Band transmission: 15 spectral

bands, programmable in position
and width

• Band-to-band registration: Less
than 0.1 pixel

• Band-centre knowledge accuracy: 
Less than 1 nm 

• Polarisation sensitivity: Less than
0.3% 

• Radiometric accuracy: Less than
2% of detected signal, relative to 
sun

• Band-to-band accuracy: Less than
0.1% 

• Dynamic range: Up to albedo 1.0 
• radiometric resolution 12 bit

Imaging Spectroscopy using MERIS

clouds:
• Albedo
• optical thickness
• top height

Water vapourAerosols

Vegetation / Land use

ENVISAT
MERIS

Phytoplankton
primary production

Suspended matter
Gelbstoff
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MERIS Global chlorophyll distribution 2003

Chlorophyll distribution off the coast of Oregon derived from MERIS
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MERIS: Aufnahme der Helgoländer Bucht

MERIS FR
16.4.2003

Helgoland Bight

Section
160 km
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Mouths of the Ganga
India - Bangladesh

Nov. 2003

MERIS

Calcutta

© ESA 2003

River discharge 
Yangtze mouth (China)
March 2003

Shanghai

MERIS
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Red Tide Myrionecta rubra German Bight 3.8.2004

Case 2 water reflectance spectra North Sea
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Simplified scheme of NN Algorithm
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Hidden layerInput layer:
reflectances
and angles

Output layer:
concentrations

Concentrations from MERIS
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Primary Production in Coastal Waters

wind

mixing

solar radiation (PAR) at surface

plankton
PAR attenuation by SPM

nutrient input

depth

stratification

PAR - P relationship

P

PAR

temperature

Data assimilation scheme

1 km, mean per 5 days

Meteosat
PAR time series
~ 1-3 h interval

MERIS
conc. Pig., SPM, gelb
1-3 times per 5 days

AATSR / AVHRR
SST

1-3 times per 5 days

ASAR / Altimeter
wind - waves

1-3 times per 5 days

PI parameter
2-3 months intervall

Mixing / stratification
model PP model

1 km, mean per 5 days

Validation
measurements

ECOHAM
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Auswerteverfahren für ENVISAT – MERIS für ESA

Rohbild 3.8.2004

Nach Atmosphärenkorrektur

Chlorophyllverteilung
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Common variables to be observed, selected by Coastal GOOS

SPM, eulithoralooSuspended matter and organic 
Eulithoral, partlyobenthic biomass

+Phytoplankton biomass

+Coast / Shore line
Optical /radaroBathymetry

-Fecal indicators

+Attenuation of solar radiation in 
water

phytoplanktonoAnorganic nutrients
phytoplankton, turbidity, depth+Oxygen

+Waves
+Currents

futureoSalinity
SST+Water temperature

+Sea level
remarkindirectRSVariable
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Summary

• ENVISAT provides us with important information about the coastal zone
– Wind and waves
– Temperature
– Ice
– Phytoplankton und Suspended Matter
– Light attenuation
– Oil pollution
– Coastal and shore line morphology

• These variables can be used as indicators for changes in coastal zone
waters

• In combination with models processes such as transport of SPM or
primary production can investigated and quantified. 

• RS provides us with important information about the far field
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Wie komme ich an ENVISAT Daten ran?

• Allgemein:        http://envisat.esa.int

• Datenkatalog:  http://cat.envisat.esa.int

• Antrag:             http://envisat.esa.int/services

• Software:         http://envisat.esa.int/beam


