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GIS Services in the Libraries

* Workshops - 10 offerings available

— Geospatial tools in R coming soon

* 1:1 consulting, collaboration

* Customized guest lectures/lab exercises

* Geospatial Researcher in Residence Program

* GIS lab in 4120 open for use during Library hours
* Access to free online tutorials and software trials

* See www.lib.umd.edu/ gis for more information



Add’l Research Services

Research Commons services:

General research assistance

— Proposals, ORAA requirements, presentations, etc.

Data management

Statistical consulting

3D scanning and printing; video editing
Funding for open access publishing

See www.lib.umd.edu/rc for more information



Workshop Outline

1. Presentation

2. Exercises

1. Creating shapetfiles
2. Five Common ArcToolbox Tools

3. Spatial Analysis with raster data

3. Questions and concerns?



DATA TYPES



What do you think are some
differences between the two maps?
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How about the difference between
these maps?
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The Raster GIS references phenomena by grid cell location

The vector GIS builds a model of the real world from points, lines, and regions. in @ matrix. The grid cell is the smallest unit of resolution and
Points are positioned according to a location reference sytem such as latitude- may vary from centimeters to kilometers depending on the
longitude, UTM , or SPC. The application determines the level of precision. application.

You have just identified the differences between Vector and Raster data
types! Let’s look at them in more detail.



Data Types

Vector Raster

Uses geometric objects (points, Is composed of a continuous grid
lines and polygons) to represent of cells that represent a portion of
real features on the earth’s surface the earth’s surface. Ideal for

such as light poles, roads and continuous themes where there is
buildings. Ideal for discrete lots of change.

themes with definite boundaries.




When to use Vector or Raster Data

What would you use for... @~ What would use for..
* Determining where to * Determining the
put new hospitals? elevation of land around
the Chesapeake Bay?

Remember: either can be used, but one or the other will
be better suited to certain kinds of data.



Data Types (Layers)

« Raster/Grid
DEM Digital Elevation Model

Image (raster) where the pixel values represent the ground elevation above sea
level

DTM Digital Terrain Model

Image (raster) a DTM is a DEM that has been altered by elements such as
break lines and observations to correct for artifacts by using
photogrammetrically derived line work introduced into a DEM surface.

DSM Digital Surface Model

Image (raster) where the pixel values represent the elevations above sea level
of the ground and all features on it. For example if there are buildings in the
area, the DSM will include those building in the elevation values



Data Types (Layers)

e Vector

— Boundaries
— Features

— Geology

— Hydrology
— Demographic



Vector Data Review

point attribute table

B8 Attributes of COUNTIES

line

polygon




Raster Data Review

attribute table
(or not)

raster properties
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Analysis in GIS

 With vector data, the GIS uses values from fields
in the attribute table
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 With raster data, the GIS uses values from
individual cells, or performs calculations
based on zones and/or regions.




More on Raster Data

* Two types of raster data:
— Thematic

* A measured quantity or a classification
* Ex: 5=elevation in feet
* Ex: 5=water; 3=forest

— Image 0
* Reflected or emitted light
» Ex: Pixel scale from 0 to 255
where 0 is black and 255 is white
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Raster Datasets

* Usually represent a single theme (elevation,
land use, etc.) - so you need several to show an
area

* Are made up of individual cells - cells either
have a value or have no data



Raster Datasets - Cells

* Cells can be any size, but every cell in the
dataset is the same size.

* The smaller the cell size, the greater the
resolution.

* Cells are arranged in rows and columns,
so each one has a specific address.



More on Cells

Zones

formed by two or more
cells with the same value
(connected or
disconnected)

Z.one 1 consists of 7 cells

Regions
 group of connected cells
in a zone

Zone 1 has 2 regions




GIS Process




GIS Analysis - A Process

l Define the problem/issue/question ‘

Get Data Evaluate Result

What data do you need?
Where will you get it?

¥

Is the methodology sound?

Is the question answered?

Are there any new questions?

Evaluate Data §
Is this data in a usable format? : :
Projection? Final Formatting
Appropriate fields?
Quality of the data? Who is the audience/what is the purpose?
Metadata?

How should results be displayed?

S ¥

Perform analysis

Present Final Result

What is your methodology?

What tools should you use?



GIS is just a tool

* Quality of your data
* Quality of your modeling process
* Quality of your analysis

 Aesthetics
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Let's Go!
ArcGIS Exercises

lib.umd.edu/ gis/workshops





