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Preface
With the explosion of map-based websites and spatially-aware devices and
applications, geospatial development is becoming increasingly important. The
geospatial market is growing rapidly, and as a Python developer you can't afford to
be left behind. In today's location-aware world, all commercial Python developers can
benefit from an understanding of geospatial concepts and development techniques.
Working with geospatial data can get complicated because you are dealing with
mathematical models of the Earth's surface. Since Python is a powerful programming
language with high-level toolkits, it is well-suited to geospatial development. This
book will familiarize you with the Python tools required for geospatial development.
It introduces basic geospatial concepts with a clear, detailed walkthrough of the key
concepts such as location, distance, units, projections, datums, and geospatial data
formats. We then examine a number of Python libraries and use these with freelyavailable geospatial data to accomplish a variety of tasks. The book provides an indepth look at the concept of storing spatial data in a database and how you can use
spatial databases as tools to solve a variety of geospatial problems.
It goes into the details of generating maps using the Mapnik map-rendering toolkit,
and helps you to build a sophisticated web-based geospatial map editing application
using GeoDjango, Mapnik, and PostGIS. By the end of the book, you will be able
to integrate spatial features into your applications and build a complete mapping
application from scratch.
This book is a hands-on tutorial. It teaches you how to access, manipulate, and display
geospatial data efficiently using a range of Python tools for GIS development.

Preface

What this book covers

Chapter 1, Geospatial Development Using Python, gives an overview of the Python
programming language and the concepts behind geospatial development. Major
use-cases of geospatial development and recent and upcoming developments in
the field are also covered.
Chapter 2, GIS, introduces the core concepts of location, distance, units, projections,
shapes, datums, and geospatial data formats, before discussing the process of
working with geospatial data manually.
Chapter 3, Python Libraries for Geospatial Development, explores the major Python
libraries available for geospatial development, including the available features,
how the library is organized, and how to install and use it.
Chapter 4, Sources of Geospatial Data, investigates the major sources of freely-available
geospatial data, what information is available, the data format used, and how to
import the downloaded data.
Chapter 5, Working with Geospatial Data in Python, uses the libraries introduced earlier to
perform various tasks using geospatial data, including changing projections, importing
and exporting data, converting and standardizing units of geometry and distance, and
performing geospatial calculations.
Chapter 6, GIS in the Database, introduces the spatial capabilities of PostGIS, MySQL,
and SQLite. It discusses best practices for storing different types of spatial data, and
looks at how to access these databases from Python.
Chapter 7, Working with Spatial Data, works through the design and implementation
of a complete geospatial application called DISTAL, using freely-available geospatial
data stored in a spatial database. It investigates the performance of this application
and then works to optimize it using best-practice techniques.
Chapter 8, Using Python and Mapnik to Produce Maps, gives an in-depth look at the
Mapnik map-generation toolkit, and how to use it to produce a variety of maps.
Chapter 9, Putting it all Together: a Complete Mapping Application, introduces the
"ShapeEditor", a complete and sophisticated web application built using PostGIS,
Mapnik and GeoDjango. We start by designing the overall application, and then
build the ShapeEditor's database models.
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Chapter 10, ShapeEditor: Implementing List View, Import, and Export, continues the
implementation of the ShapeEditor system, concentrating on displaying a list of
imported shapefiles, along with the logic for importing and exporting shapefiles
via a web browser.
Chapter 11, ShapeEditor: Selecting and Editing Features, concludes the implementation
of the ShapeEditor, adding logic to let the user select and edit features within an
imported shapefile. This involves the creation of a custom Tile Map Server, and the
use of the OpenLayers JavaScript library to display and interact with geospatial data.
Bonus chapter, Web Frameworks for Geospatial Development, examines the concepts of
web application frameworks, web services, JavaScript UI libraries, and slippy maps.
It introduces a number of standard web protocols used by geospatial applications,
and finishes with a survey of the tools and frameworks available for building
geospatial applications that run via a web interface.
You can download this chapter from: http://www.packtpub.com/sites/default/
files/downloads/1523OS_Bonuschapter.pdf

What you need for this book

To follow through this book, you will need to have Python Version 2.5 to 2.7.
You will also need to download and install the following tools and libraries;
full instructions are given in the relevant sections of this book:
•
•
•
•
•
•
•
•
•
•
•
•
•
•

GDAL/OGR
GEOS
Shapely
Proj
pyproj
MySQL

MySQLdb
SpatiaLite
pysqlite

PostgreSQL
PostGIS
pyscopg2

Mapnik
Django
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