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Introduction

Remote sensing

Ecological value of estuaries and coastal
zones.

Case study — western Scheldt estuary
with conflicting demands of industry,
flood safety and nature

Use of airborne imaging spectroscopy to
map benthic habitats

2003 — CASI-I

2004/5 — HyMAP and CASI-II
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Importance of estuaries as providers of
ecosystem services

# $ $ %

Costanza et al., Nature 387, 1997

Woodward, R.T, Wui, Y-S, (2001), The economic value of
wetland services. a metaanalysis,

Ecological Economics 37, pp257-270.



Netherlands Institute of Ecology

Estuarine ecology

Intertidal and shallow
subtidal areas support high
rates of primary production

~30-50% of
system PP
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The Scheldt estuary - transport

Year
1975
1980
1985
1990
1995
1996
1997
1998
1999
2000

Source: Antwerp Port Authority

History of maritime cargo traffic(in
tonnes)

Total
60,395,241
81,935,340
86,246,065
102,009,165
108,073,400
106,526,343
111,894,783
119,788,549
115,654,020
130,530,626
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The Scheldt estuary —
changes in natural value
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Same effects in other estuaries, e.g. 20-40% loss of saltmarsh and mudflat in UK
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Monitoring of estuarine ecosystems

Problems: wide range of habitats to sample
access can be difficult
traditional monitoring programmes are expensive

Can remote sensing be of use?
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How can science help design effective monitoring
programs and guide best practice?

Site studies

A system of
hierarchical
monitoring methods
for assessing changes
in the biological and
physical state of
intertidal areas

2002-2005

New methods
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CASI mapping of the Westerschelde (2003)

13 flight lines (in 3 hours) for whole estuary coverage
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CASI mapping of the Westerschelde (2003)

Good agreement with ground-level reflectance spectra
Quantitative maps of some materials-of-interest (eg. chlorophyll)

Poor geo-correction caused reduced accuracy of maps

CASI mosaic Landsat ETM



Netherlands Institute of Ecology

Habitat creation experiment with
dredged subtidal sands

Multibeam sonar image of
seafloor (©OEurosense)
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Habitat creation experiment with
dredged subtidal sands

Nov-Dec 2004 500 000 m® sand placed
near the top of a large sandbank

Key questions

Will the sand remain in place?

*Measurements of seafloor depth (multibeam) and
tidal flat elevation (Lidar)

*Tracer studies

Will the ecology of the region be altered?

*Subtidal macrofaunal composition at test site and
controls

eIntertidal ecology and habitat mapping

» Hyperspectral missions in June 2004 & June 2005
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June 2004 - HYMAP June 2005 — CASI-II

Processing sequence
Geocorrection by service providers to give 5 m pixels
Atmospheric correction using reference reflectance

spectra
. Band reduction to the 18 spectral bands of CASI-II
. Principal components analysis (Erdas Imagine)
. Supervised classification (Erdas Imagine)
. Classified maps (ArcView 3.3)

. Drapes over Lidar DEM (Erdas Virtual GIS)
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Summary

Airborne imaging spectrocopy can provide valuable information
for ecological assessments and environmental impact studies in
the coastal zone.

In-flight correction for positional error is very important, as
Intertidal areas do not have a low density of good ground control
points

Hyperspectral instruments can increase the number of materials
which can be mapped (sediment grain size, water content,
chlorophyll content, pigments, microalgal physiology..)



