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What does GIS do?
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What does GIS do?
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[What does GIS do?
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[What does GIS do?

ArcGIS provides basic
capabilities like data
visualization, querying
and analysis
capabilities, along
with the ability

to create and edit
geographic data.
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How does GIS work — data models




[GIS data models

GIS work with three types of
geographic models —

o Vector Model
o Raster Model

o Triangulated Model

[Vector Model

Vector data, models
information about 1ot
points, lines, and
polygons as a X, y
coordinate

o Points - City, Tree s
o Lines - River,
Road

o Polygons - Forest, A
Lake i 4




Raster Model

o Row
o Column
o Cell Size

o Resolution

A raster model is a collection of grid cells where each cell has
a value.

Raster data is used to model continuously varying features
such as soil type, vegetation, or elevation. _ ‘

Triangular Irregular Network
(TIN)

o The TIN data
structure is defined
by two elements: a

set of input points o En S A
withx,y,and z Rk fine
values, and a series Fien
of edges connecting £ 2a s
these points to form L2
triangles ) S
o Like grids, TINs are B E R

used to represent
continuous surfaces
such as elevation
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Extension to GIS — Spatial Analyst
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[Why do we need extensions?

To augment the basic capabilities of
ArcGIS

o The extension | will talk about:
ArcGIS Spatial Analyst




ArcGIS Spatial Analyst

ArcGIS Spatial Analyst allows us to perform tasks
such as:

o Surface analysis — how steep is a location?

o Surface creation — highest rainfall from
precipitation data.

o Raster calculation — helps combine different
data :- Walmart could look at household
population , income level, other stores in vicinity
to select a future store location.

o Distance Analysis — what is the shortest
distance between two locations.
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Spatial Analyst Tasks & Tools
o Surface Analysis
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Surface Analysis tools
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Surface Analysis — Aspect Tool ]
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[Surface Analysis — Viewshed ]
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Spatial Analyst Tasks & Tools
O
o Surface Creation
O
O
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Surface Creation

ArcGIS Spatial Analyst includes

the following interpolation tools to
create a surface from sample data
measurements

o Spline
o Inverse Distance Weighted
o Kriging (Ordinary, Universal)

Surface Creation - Spline

Spline estimates values using a mathematical function
that minimizes overall surface curvature.

Discrete point measurements, are transformed to
continuous surfaces by the spline algorithm.

Before SPLINE After SPLINE

— GRAIN tolerance
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[Surface Creation - Spline ]

Before Spline After Spline

[Surface Creation - IDW ]

= The Inverse Distance Weighted (IDW)
interpolator assumes that each input point
has a local influence that diminishes with
distance.

o Weights points closer to the processing
cell greater than those farther away.

o A specified number of points, or optionally
all points within a specified radius, can be
used to determine the output value for
each location.
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[Surface Creation - IDW

The USGS Ground Water Data Report
provides the depth to groundwater table in
each well in Harris County

Groundwater Depth IDW Surface

Well Location in Harris County

Surface from Pwell
[ 11254774474
74.974 - 1374
[ 11574-199827
199.827 - 262252
I 262.253 - 324 68
I 32468 - 267.106

I 387.106 - 249,533
449523 - 511.95¢
5711959 - 574 386

http://www.crwr.utexas.edu/gis

[Surface Creation - Kriging

Kriging is based on statistical models
that include autocorrelation.
Weights are based on:

o The distance between the measured
points and the predicted location AND

o The overall spatial arrangement among
the points.
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Surface Creation

Scattered points

- Kriging

Raster after Kriging
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Raster Calculation

Spatial Analyst Tasks & Tools

15



[Raster Calculation

Takes any number of data sets and
combine them with certain parameters
It is a tool for

o Calculating map algebra

o Map functions

o Conducting queries

[Map Algebra

Map algebra can
be performed to
identify
relationships
between layers, or
to derive indices
that describe
phenomena

Map calculations
create a new layer
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Map Algebra

Map Algebra deals with —————
operations on map,it [« |« [« |
supports three types [ f°*
of expressions: wletots
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Raster Overlay/Map Algebra

http:/wwwsfu.cakis /web355/icons/8_Roverlay gif

Map Functions

Cell statistics(Local): only use data in a
single cell to calculate an output value

o Used to analyze a certain phenomenon
over time — land use over a period of time

o Two main types of local operation:
reclassification and
overlay
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[Map Functions ]

= Neighborhood(Focal): is a function of the
input cells in some specified neighborhood
of the location
o e.g.variety of different land cover types in each

neighborhood

= Zonal statistics: calculated for each zone,
based on values from another dataset. A
Zone is all the cells in a raster that have the
same value
o e.g.Number of accidents on each road in a town

[Raster calculation - Query ]

= Single layer numeric example: elevation >
2000 ft

: Raster Calculator B 21
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Spatial Analyst Tasks & Tools
O

O
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o Distance Analysis

[Distance analysis

Provides information such as

o Distance to the nearest hospital from
certain areas

o Finding all restaurants in a certain area

o Shortest or least cost path from one
location to another
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[Distance analysis

Distance mapping tools:

o Straight Line Distance functions
(Euclidean)

o Cost Weighted Distance functions

[Straight Line Distance functions

Provides the distance from each cell in
the raster to the closest source.
Answers questions like

o What is the distance to the closest town?
o Which town am | closet to? &

o What is the direction to the closest town?
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Cost Weighted Distance
functions

Provides the least ~
accumulative cost

from each cell to /e
/ a

the nearest, — /
cheapest source. ——

Expected PR //
applications ~< ==
Minimize

Least cost path over a raster surface.The first step is to

COﬂStI’UCtIOn COSt compare elevation values around the starting point. The

H lowest value is chosen and the process is iteratively repeated
for rOUtIng new until the end point is reached.
roads

http:/wwwsfu.cakis /web355/icons/8_Roverlay gif

Questions?
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