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* There are two formats used by GIS systems
to store and retrieve geographical data:

— Raster
— Vector

Data are divided into cell, pixels, or elements
Cells are organized in arrays

Each cell has a single value

Row and Column Numbers are used to
identify the location of the cell within the array
Perhaps the most common example of raster
data is a digital image

Discrete and Continuous Space

Discrete Space: Vector GIS

Continuous Space: Raster GIS
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Definition of a Grid in GIS
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» Data are associated with points, lines, or
boundaries enclosing areas

» Points are located by coordinates

 Lines are described by a series of connecting
vectors (line segments described by the
coordinates of the start of the vector, its
direction, and magnitude or length)

* Areas or polygons are described by a series
of vectors enclosing the area
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Vector data are defined spatially:

. q q (X15¥1)
Point - a pair of x and y coordinates o

vertex
Line - a sequence of points
Node

Polygon - a closed set of lines >

» Any number of factors or attributes can be
associated with a point line or polygon

» Data are stored in two files
— a file containing location information
— a file containing information on the attributes

A third file contains information needed to link
positional data with their attributes
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» Most GIS software can display both vector
and raster data

* Raster formats are efficient when comparing
information among arrays with the same cell
size

» Raster files are generally very large because
each cell occupies a separate line of data

» Vector formats are efficient when comparing
information whose geographical dimensions
are different
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Raster

+ Raster formats are efficient
when comparing
information among arrays
with the same cell size.

» Raster files are generally
very large because each
cell occupies a separate
line of data, only one
attribute can be assigned
to each cell, and cell sizes
are relatively small.

Vector

« Vector formats are efficient

when comparing
information whose
geographical shapes and
sizes are different.

» Vector files are much

smaller because a
relatively small number of
vectors can precisely
describe large areas and a
many attributes can be
ascribed to these areas.
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+ Raster representations are + Vector representations of
relatively coarse and shapes can be very
imprecise precise.

Most GIS software can display both raster and vector
data. Only a limited number of programs can analyze
both types of data or make raster type analyses in
vector formats.
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» Spatial data are generally recorded as
latitude and longitude, frequently as decimal
degrees

Other systems commonly used are the
Universal Transverse Mercatur - UTM and
State Plane Coordinates. These systems are
projections of the curved surface of the globe
on to a plane surface

* UTM, the preferred system, distance unit
is the meter.

* The unit of the state plane system is the
foot.

* There is generally a different coordinate
system for each state in the state plane
system.

* In the UTM system projections are made in
zones of approximately 6 degrees of
longitude.
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* There are two datums (reference planes)
commonly used to make projections:
North American Datum of 1927 (NAD27)
and the World Geographic Reference
System of 1984 (WGS84). The WGS84
datum can be used world wide. The
default datum of many GPS receivers is
the WGS84 datum.

+ UTM position is specified by:
— Number of the Zone
— North (or South) of the equator
— East of the western boundary of the zone
— Distances are in meters
+ Coordinates are referred to as “Northings”
and “Eastings”
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* Frequently, data are collected at discrete
points located at significant distance apart
or some of the data are missing.

* Interpolation is used to predict the values
of the missing data.

» There a number of interpolation

algorithms available in SST Toolbox and
other software.

* Nearest neighbor
* Local Averaging
* Inverse distance to a power
» Radial bias functions
» Shepard’s Method
» Kriging
AND
» Simple Contouring




INEarestiN eigiioor:

« Value of the nearest « Average of all values
Missing Data mfeas_urement to the Missing Data w_lthln a predetermined

missing data. distance.

* In the case of values
at the same distance,
the average of those
values

Nearest Averaged

Neighbor Values




