What is ArcGIS?

Geographic Information System (GIS)
“lets us visualize, question, analyze, and interpret data to understand relationships,
patterns, and trends.”

Open source and proprietary GIS options relevant to Python users
e ESRI ArcGIS (proprietary) L3
* GRASS (open source) @esrl

Understanding our world.
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DEMO 1: Analysis of vegetation regrowth

after a volcanic eruption : Mount St Helens

Normalised Difference Vegetation Index

NDVI = (NIR- R)/ (NIR + R)

Low DN values suggests
stabilisation of vegetation

Low DN values for area of
undamaged forest

Little vegetation change
along the stream network

Low DN values for
area of undamaged
forest

High DN values
on opposite side
of ridge

High DN values on
area of vegetation
destroyed by lateral
blast

Greatest change in
NDVI corresponds to
edges of debris

pp— avalanche deposit

1985 to 1999 NDVI Difference
Value

High : 1.05603

Low : -1.01681
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11— | ow DN values for
) pyroclastic flow and

High DN values correspond  qepyis avalanche deposit

to the location of the debris

avalanche deposit

Revegetation continues
on the south face of the
7 ridge (as in 1985- 1999)

§ surrounding Coldwater
¢ Lake

& Legend

1999 to 2005 NDVI Difference
Value

High : 1.19657

Low : -0.984168

skiometers Little vegetation®change to debris
avalanche and pyroclastic flow
deposit

Significant vegetation change
at Johnston Ridge



Johnston Ridge

MOUNT ST. HELENS
Spirit Lake

Blast deposits present on ridge (orange-red)

Pyroclastic flow desposit. Distinguished
by its slightly lobate deformation form
and bright orange-red colour

(Tilling et al., 1990)

Surviving vegetation, sheltered by
topography (dark green)

Blast deposits entrained in
pyroclastic flow (orange-red).
Evidence of debris avalanche
deposition (purple)

(figure 2)

Scorched vegetation (light green)
(Major et al., 2005)

Blast deposits present on

Coldwater Lake
ridge (orange-red)

Surviving vegetation sheltered

by incision of stream network
Hypothesised: area where

vegetation completely
eradicated by lateral blast
(tunnelled down valley).
Suggesting light purple
indicates bare ground)

Area of blowdown and scorched
vegetation (light green)

; Surviving vegetation,
Undamaged vegetation, 2
escaping the lateral outside lateral blast
blast (emerald green) zone

8 Kilometers

North Fork Toutle River



DEMO 2: Possibilities for protected woodland habitats
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DEMO 3: ArcScene: 3D terrain

Soufriére Hills volcano

(a) Soufriére Hills volcano (b)

Farrell’s Plain
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