
1

Watershed Sciences 4930 & 6920
GEOGRAPHIC INFORMATION SYSTEMS

WEEK THREE–

INTRODUCTION TO 
GEOPROCESSING
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HOUSEKEEPING

• I’ve got nothing…
• Any questions?

TODAY’S PLAN…

I. Geoprocessing
II. ModelBuilder
III. Batch Processing

I. A right-click away
II. Scripting

IV. Python Scripting
V. Efficiency
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WHAT IS GEOPROCESSING?

An ESRI term…

TYPES OF GEOPROCESSING IN ARCGIS

• Tools

• Models

• Scripts

• Add-Ins

• Plug-Ins

• These differ from some of the Toolbars you’ve 
used…
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PLACES TO GET GEOPROCESSING TOOLS

• Toolbox
• ArcGIS Resource… Gallery
• From Specific Places… 

LOTS OF WAYS TO ACCESS A TOOL
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WHEN A TOOL RUNS…

• Be patient…
• Two places to 

track status:
– Progress bar
– Results Window!

• Use that results 
window!

ENVIRONMENT SETTINGS

There are four levels of environment settings:
1. Application level settings are the default settings that 

will be applied to any tool when it is executed.
2. Tool level settings are applied to a single run of a tool 

and override the application level settings.
3. Model level settings are specified and saved with a 

mode and override tool level and application level 
settings.

4. Model process level settings are specified at the 
model process level, are saved with the model, and 
override model level settings.
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ENVIRONMENT SETTINGS

EVERY TOOL HAS ENVIRONMENT SETTINGS

• Tools validate 
parameter values as 
you enter them…

• They also can override 
environment settings
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BRING THEM UP… & EXPAND TO USE

OUTPUT COORDINATE SYSTEM
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PROCESSING EXTENT-> ENV. SETTINGS
• This is how you force 

grid concurrency
• Extent -> Limits
• Snap… aligns

RECALL MASKED EXTENTS

• Rasters that have the 
same masked extents, 
simply have the same 
nodata cells

• The mask can be 
derived from a polygon 
or a raster

• A concurrent raster 
mask is the most 
accurate! 

From:
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WHERE TO LEARN MORE ABOUT GEOPROCESSING

• Plus,
– Other Classes
– ESRI Courses
– ESRI Tutorials

TODAY’S PLAN…

I. Geoprocessing
II. ModelBuilder
III. Batch Processing

I. A right-click away
II. Scripting

IV. Python Scripting
V. Efficiency
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THE MODELBUILDER INTERFACE

• ModelBuilder window: 
where you edit, test 
and run models

Add 
Connection

Run

Slide from: Torres (2005): 
http://www.utdallas.edu/~briggs/poec6382/custom.ppt

ModelBuilder
Canvas

MODEL ELEMENTS:
• Variables: Variables are elements in a model that 

hold a value or a reference to data stored on disk. 
There are two types of variables:

– Data: Data variables are model elements that 
contain descriptive information about data stored on 
disk. Properties of data that are described in a data 
variable include field information, spatial reference, 
and path. 

– Values: Value variables are values such as strings, 
numbers, Booleans (true/false values), spatial 
references, linear units, or extents. Value variables 
contain anything but references to data stored on 
disk. 

• Connectors: Connectors connect data and values to 
tools. The connector arrows show the direction of 
processing. There are four types of connectors: 

– Data: Data connectors connect data and value 
variables to tools.

– Environment: Environment connectors connect a 
variable containing an environment setting (data or 
value) to a tool. When the tool is executed, it will 
use the environment setting.

– Precondition: Precondition connectors connect a 
variable to a tool. The tool will execute only after the 
contents of the precondition variable are created.

– Feedback: Feedback connectors connect the output 
of a tool back into the same tool as input.
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THE MODELBUILDER INTERFACE, CONT.

• Model elements have 3 states
• Not ready to run (parameters aren’t defined)

• Ready to run (all elements are colored)

• Already run (elements are colored and shaded)

Input tool output
Usually referred to as Derived Data

Slide from: Torres (2005): 
http://www.utdallas.edu/~briggs/poec6382/custom.ppt

TODAY’S PLAN…

I. Geoprocessing
II. ModelBuilder
III. Batch Processing

I. A right-click away
II. Scripting

IV. Python Scripting
V. Efficiency
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BATCH PROCESSING

• I got to do this same thing 100 times
• AGHHH
• Brut force or Batch Process
• Write a script that loops through same thing 

(input varies)
• Use right-click in Arc Toolbox and click ‘batch’

TODAY’S PLAN…

I. Geoprocessing
II. ModelBuilder
III. Batch Processing

I. A right-click away
II. Scripting

IV. Python Scripting
V. Efficiency
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TODAY’S PLAN…

I. Geoprocessing
II. ModelBuilder
III. Batch Processing

I. A right-click away
II. Scripting

IV. Python Scripting
V. Efficiency

SCRIPTING

• Sequences of GIS operations that can be 
stored and shared

• Native languages: Arc Macro Language, Avenue
• Software independent languages such as Visual 

Basic for Applications, Perl, or Python
• a model can be written and executed as a 

script

• Scripts can be manipulated visually
• e.g., through ESRI's ModelBuilder
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PROGRAMMING?

• Lots of languages (syntax is critical to speak)
• Loops (for or do)
• Conditional (if,  then, else)

PROGRAMMING - LOOPS
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BRUTE FORCE…

• If you do something once or 
twice, brute force may 
suffice…

• If you start doing it more than 
that, make yourself a tool
– Limits opportunity for sloppy 

mistakes
– Makes
– If good enough, share it with 

others… 
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TODAY’S PLAN…

I. Geoprocessing
II. ModelBuilder
III. Batch Processing

I. A right-click away
II. Scripting

IV. Python Scripting
V. Efficiency

THIS WEEK’S LAB

Lab 3: Reproducing 
Maps – Geologic Map

• Teach you how to manipulate 
display properties and 
symbology to reproduce a 
map in as close as possible a 
fashion to the original. 

• Teach you how to extract 
summary statistics and data 
from existing data



18


