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Resource One
Model Answers

1. Remote sensing

2. Those involved with communications, navigation, weather
prediction or studying space. Also environmental scientists or
those studying plants.

3. Landsat

4. Open ended question: possible answers: How much of my
local area is covered in plants? What type of plants grow in
my local area? What percentage of my local area is
photosynthesising?

Answers
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Resource Two
Model Answers

1. MODIS. No - as we would sometimes have too much
cloud cover.

2. A scanner has been used as a scanner records data in
strips moving from left to right. The lines are the result of
a fault with the scanner and the white parts are missing
image data.

3. Open ended question: Should include something about
the different sorts of resolutions, spectral, spatial and
temporal.

4. In order of the images: 1m, 2m, 5m, 10m, 20m, 30m.

5. Hyperspectral data is continuous whereas multi-spectral
is discrete.

Answers
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Resource Three
Model Answers

1. a) radiowaves; b) x-rays; c) visible light.

2. Rods and cones; rods are analogous to the radiance
detecting part of the remote sensing instruments (they
sense the overall incoming light), whereas cones are like
the bands or channels of the sensor (red, green and blue).

3. The blue reading is not representative of the surface as in
these wavelengths light is being strongly scattered by the
atmospheric gases (scattering increases the reading at
the sensor).

4. Open ended question: answer should show
understanding of the position of the atmospheric
windows, especially between 0.3 and 0.7 micrometers
(these wavelengths should be avoided as this is where
oxygen is preventing light penetration). However there
are other windows: approximately at 0.9-1, 0.2-0.3, 2.1-
2.3, 8-9, 10-11 micrometers. (basically the white areas in
the final curve on figure 8).

5. UV light is dangerous to many types of life forms on earth
(causes skin cancer in humans and other animals such as
whales). Plants are also unable to function optimally
under high UVB conditions. Ozone layer protects us from
these harmful rays, however the production of chlorine
gas during industrialisation led to a depletion of the layer
and ozone holes to develop. These holes allowed UV light
to penetrate to the surface.

Answers
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Resource Four
Model Answers

1. Water, carbon dioxide and radiation (light energy).

2. Open: should be something like this:

3. B8 – the infra-red channel – the image clearly shows how
reflectance in the vegetated areas.

4. Landsat: B1 = blue, B2 = green, B3 = red: Sentinel: B2 =
blue, B3 = green, B4 = red.

5. Vegetation has low reflectance in the blue, and red parts
of the spectrum. It displays a small peak in the green,
which we can see, then it shoots up to a much higher
peak in the near infra-red. The slope or steepness of this
change is called the red-edge. Other surfaces do not
display this phenomenon. For example water has very low
values of NDVI that are largely constant across the
bands. Artificial man-made surfaces (such as buildings)
are also constant in the visible and infra-red bands.

Answers
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Resource Five
Model Answers

1. Open answer

2. The football pitch is made of astro-turf not real grass,
that’s why it appears so dark on the NDVI image but
green on the true colour composite.

3.

4.

5. The two classes buildings and water are very close
together – they may be hard to tell apart just using NDVI
values only. The classes meadow and woodland are also
similar but we can just tell them apart using this data. Not
surprisingly vegetation has high NDVI values and the built
environment and water have very low values.

Answers
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Resource Six
Model Answers

1. Plot 2 is the more diverse plot as it has the higher D value
(but only marginally).

1. Home: water leakage ; Car: accidentally drive into
someone ; Travel: break a leg and need medical help.

2. Alpha is local in scale, gamma is landscape scale and
beta somewhere in between.

3. Open answer: they should say something about how we
count number of individuals when calculating the diversity
index but we don’t say anything about percentage cover.
In satellite images we are looking at cover really. We are
also restricted to looking from above. Some species may
be ‘ understorey’ species, they can’t be seen from above
but they are still present. We won’t be able to capture
them using the images. Some vegetation is seasonal also
– so the time we take the image will potentially produce
differing estimates of diversity. We may need high
temporal resolution to achieve our goals.

4. No – there would still be the same dispersion around the
mean.

5. At the moment direct methods are limited to species
large enough to be seen by the pixel. The proxy methods
are possibly better as they don’t claim to see each
species but to give a diversity estimate. The indirect
methods cannot give us species inventories however –
we don’t know which species are present just the number
and abundance. We probably need high resolution data
and multi-temporal images to achieve the goal of
differentiating species. However, if some species are too
similar spectrally then data from direct and indirect
methods will be compromised.

Answers
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