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Biological diversity Is [the variability among
living organisms from all sources(]

It is the variability of life in all -
. . Observatio
forms, levels, combinations. [
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Three principal levels:

variety and
frequency

, frequency and
diversity
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Biodiversity Fields &
Information Explosion

a Flelds:
a Biodiversity
o Biological diversity

o Agricultural
biodiversity

o Marine biodiversity
o Molecular biodiversity

Source : V. Heywood / U. Reading

g Google hits:
a 40,000,000
a 35,000,000
a 7,000,000
a 7,900,000
a 1,790,000



Satellites and Biodiversity

Satellite observations
have been been useful
to'identify significant
areas of biodiversity

to predict species
distributions

to model ecological
community responses to
environmental threats

@]

Optical and radar
satellite sensors focus
mainly on four
environmental
parameters:

primary productivity,
climate

habitat-structure and
habitat loss
topography, slope
exposure / orientation

Source: W. Turner; MODIS image: NASA



What Is Satellite Remote Sensing ?

g Acquiring data from the vantage point of
space without being in physical contact with
the «object,

a e.g. for local observation, or for regional
survelillance, or for global monitoring

g Using high-tech sensors that (a) can %eel]
like the human eye, and those that (b)
extend our human vision, e.g. thermal infra-
red, radar

g The art and the science of image analysis:
transformation of picture elements (%ixelsl)
Into useful & meaningful geographic
Information products




pixels=
picture elements
of digital images
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Activesensors ekampleRadar)

Synthetic aperture radaregiimages)
Altimeter (precision altitude measurements
Scatterometéurface roughness)
Microwave radiometer

Passivesensors
5 Camera (photos)
< Multispectral scanner

Radiometer S
(exampletANDSAT,
WL sPOT, MODIS)
Reflected energy I4{ Emitted energy
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Using Satellite Imagery for Biodiversity Studies

What Can Remote Sensing Do?

g o o o o

Indirect measurements
of species diversity:

patterns of species
diversity

climate, habitat, primary
productivity

Integration approach:
satellite data

GIS technology

field observations
topographic data

Ngulhn: Prins 2002
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Using Satellite Imagery for Biodiversity Studies

Recent Achievements

Direct detection by
remote sensing of

species & assemblages:

detection of species
patterns of richness
ecological communities
large trees, mammals

key satellite remote
sensing feature: high-
resolution (=1m)
Imagery, e.g. IKONOS >>

Ikonos image courtesy HCL /iDigitaglobe



Using Satellite Imagery for Biodiversity Studies

Remote Sensing & Land Cover

o Assessment of land-cover changes at spatial
scales from local to continental

g Monitoring the rate of habitat loss and
conversion, locally and over large areas

g Measurements of habitat loss can be converted
Into quantitative estimates of biodiversity loss
(species-area relationship)

g Remote sensing provides the area component
of the equation

g Example: monitoring deforestation rates




Using Satellite Imagery for Biodiversity Studies
Change Detection and Disturbed Forest Cover:

Two Dates

Source: CBC/AMNH
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