STUDY OF COASTAL REGIONS

BELCOLOUR

The colours
of the sea

Observation area
Belgian coast
Imagery
SeaWiFS
MERIS
MODIS
Hyperspectral airborne imagery

Objective
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Methodology

> > >

The objective of the BELCOLOUR project is to improve the theoretical basis and the software
tools that allow the development of products linked to the detection of suspended matter and
chlorophyll in coastal waters using remote sensing data, in particular those provided by new
instruments. After evaluating product quality, new applications will be developed.  
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The colour of the sea is determined by
the contents of the water,
especially the suspended matter
(TSM: Total Suspended Matter)
and phytoplankton pigments,
such as chlorophyll a (CHL).
A hydro-optical model is used
to express this mathematically
and to allow satellite images to be
converted into CHL and TSM maps.  

MERIS image of the North Sea acquired

Airborne
data

Image processing
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Atmospheric correction.
Geometric correction.
Conversion of reflectance data
into
CHL and TSM maps.

Map of chlorophyll concentration
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Calibration
Water samples are taken at sea
and analysed to estimate optical
properties such as the phytoplankton
light absorption rate and water
reflectance as well as to measure
effective CHL and TSM concentrations.
These measurements allow
the calibration of theoretical
and validation models of various aspects
of optical theory.   

Map of total suspended matter derived
from satellite imagery.
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Sampling at sea allows calibration
and validation.

Result

Measuring in troubled waters
The colour of deep oceanic waters is determined almost solely by the chlorophyll concentration which is in turn linked to the presence of suspended phytoplankton. Spectral reflectance
is now a well-established method of estimating chlorophyll concentration in these waters.
The colour of coastal waters, however, is not determined by these phytoplankton alone as
these waters very often contain dissolved organic matter and non-organic particles, such as
suspended sediment originating from river outflows and the seabed. These particles affect
interactions of the light with the water and therefore also the signal received by the satellite.
As a result, estimating concentrations of this suspended matter as well as the chlorophyll is
rendered much more difficult. The growing interest in mapping parameters such as chlorophyll and suspended matter concentrations in coastal waters is due to the number and variety of applications that can benefit from such data. Examples include the detection of algal
bloom, the evaluation and monitoring of eutrophication levels and the validation of sediment
transport models. A number of multidisciplinary research teams worked on this project that,
although concentrated on the Belgian coast, developed a methodology that can be exported
to any other coastal region in the world.  
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The sea is generally blue or green, but in
certain circumstances it can take on a white,
brown or yellow hue. This variation is because
it is not only the interaction of light with the
water itself that determines the sea colour,
but also its interaction with the components
that are present in the sea, via processes of
reflection, absorption and diffusion on the sea
surface, within the water column or on the
seabed. As a result, the optical properties of
algae, of dissolved organic substances and
of suspended non-organic particles – such as
sand, mud and clay – can have a considerable
effect on the colour of the sea. This means that by taking precise measurements of sea water
colour (or of spectral reflectance to be more precise) – for example using a satellite-based
measuring instrument – and using the appropriate mathematical models, scientists are able
to estimate the concentration of these components.    

Products
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A sea is not always blue
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derived from satellite imagery.

Users

Validation
Reflectance measurements
are made at sea and compared
with simultaneously obtained remote
sensing data to validate the calibration
and processing
(especially atmospheric correction).

The products developed by the project are made available to end-users via a website. They
include maps of the North Sea surface temperature and chlorophyll a and TSM concentration
maps. Derived from data supplied by the SeaWiFS, MERIS and MODIS sensors, these maps can
find useful applications in many sectors, such as port civil engineering, coastal zone engineering, oceanographic research and digital modelling of ecosystems.
Specific products are available on request.

www.mumm.ac.be/BELCOLOUR

Federal Science Policy

Coordinator

Partners

Kevin Ruddick
Management Unit of the North Sea
Mathematical Models
k.ruddick@mumm.ac.be

Christiane Lancelot
Écologie des Systèmes Aquatiques
ULB
lancelot@ulb.ac.be

Earth Observation Helpdesk STEREO 1 Programme

Walter Debruyn
Teledetectie en aardobservatieprocessen
VITO
walter.debruyn@vito.be

Project BELCOLOUR

