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Why Python? 
• According to Python Scripting for 

ArcGIS… 
 
– Simple and easy to learn (relative) 
 
– It’s free and open source 

 
– It’s cross platform 

 
– It’s interpreted (instead of compiled) 

 
– It’s object-oriented 

Zandbergen, Paul A. (2013). Python Scripting for 
ArcGIS. New York, NY: ESRI Press 



Why Python? 
• Areas within ArcGIS that use Python: 

 
– Model Builder 

 
– Field Calculator 

 
– Label Expressions 



Model Builder 

• Using Python: 
 
– Allows for “If” or branching logic in 

models 
 

– Adds functions that ArcGIS tools do not 
cover 



Model Builder 
Creating Custom Tools 

3. Create Tool 

1. Define Tool Function 



Model Builder 
Creating Custom Tools 

Example of Branching Logic in Model 



Model Builder 
Creating Custom Tools 



Model Builder 
Creating Custom Tools 

Create a new script 
in a toolbox 



Model Builder 
Creating Custom Tools 

Add name and 
description 



Model Builder 
Creating Custom Tools 

Point to .py text file 



Model Builder 
Creating Custom Tools 

Specify parameters 



Model Builder 
Creating Custom Tools 



Model Builder 
Creating Custom Tools 

Derived Output parameters do not allow user input 



Model Builder 
Branching Logic 

Script with 
Derived 
Output 

Parameters 



Model Builder 
Branching Logic 



Model Builder 
Branching Logic 



Model Builder 
Creating New Tools 



Model Builder 



Model Builder 

Required/Optional Output Parameters allow user input 

Creating New Tools 



Model Builder 
Creating New Tools 

Standalone Tool Window 



Model Builder 
Creating New Tools 

Model Window 



Model Builder 
Creating New Tools 

Model Properties 



Field Calculator 

• Using Python: 
 
– Allows for calculations to be based on 

the values in other fields 
 

– Allows you to deal with any exceptions 
in one calculation 
 

– Helps with complex string calculations 
 

– SAVES TIME!!! 



Field Calculator 
Word of Caution… 

Make sure you have Python Checked 



Field Calculator 
Calculate One Field from 

Another 

The ‘Codeblock’ is the 
script itself 

Script is called in the 
bottom box with the 

field you want to send it 



Field Calculator 
Calculate One Field from 

Another 

Field Calculator code in IDLE with ZIP 
code lookup dictionary 



Field Calculator 
Combining Strings 



Field Calculator 
Error/Exception Handling 

Note that Field Calculator will recognize the Field’s 
type when you return a value 



Label Expressions 

• Using Python: 
 
– Allows for adjustments to labels 

without adjusting the data 
 

– Allows for labeling based on 
calculations and error checking 

 



Label Expressions 
Adjusting Labels without Adjusting Data 



Label Expressions 
Adjusting Labels without Adjusting Data 

Expressions can be 
entered through Layer 

Properties or the Maplex 
Label Manager 



Label Expressions 
Adjusting Labels without Adjusting Data 

Label Expression 
Dialog Window 

Only one area for 
code, no calling of 
function like Field 

Calculator 



Label Expressions 
Adjusting Labels without Adjusting Data 

Function must be called “FindLabel” 
Field names must be in square brackets 



Label Expressions 
Adjusting Labels without Adjusting Data 



Label Expressions 
Creating Dynamic Labeling 



Label Expressions 
Creating Dynamic Labeling 

Python Label Expression finds lowest non-zero 
address range to create label 



Label Expressions 
Creating Dynamic Labeling 



Label Expressions 
Creating Dynamic Labeling 



Label Expressions 
Creating Dynamic Labeling 



Label Expressions 
Creating Dynamic Labeling 



Other Uses for Python 

• Command Line 
 
 
 

• Python Add-Ins 
 



Questions 

Joel Foster 
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