
Released in April 2012
  after 26 months of development!

Fast!  Solid!
    tremendous work by all

Outstanding Documentation
    note Chapter 13 for 2.0 diffs



Installation &
Requirements

Required Libraries
GEOS – C++ port of the Java Topology Suite

PROJ4 – projection library
LibXML2 – for GML support, etc

GDAL – for raster support

PostgreSQL 8.4  for PostGIS 2.0
PostgreSQL 9.0+ for PostGIS 2.1

http://postgis.refractions.net/documentation/manual-
2.0/postgis_installation.html

Arch: x86_64 / AMD64 PPC armv61 Sparc64 x86 i686 i386
OS: OSX Linux BSD Solaris HP-UX AIX Windows7 WindowsXP WindowsServer



Installation &
Requirements

Create Extension

CREATE EXTENSION postgis;
CREATE EXTENSION postgis_topology;

 

PostgreSQL 9.1+
 

http://postgis.refractions.net/documentation/manual-
2.0/postgis_installation.html



Things You May 
Need to Know

● The binary format of data has changed. You must dump PostGIS 1.5 
databases and then reload. However, most common loading methods 
handle the binary conversion for you

 pg_dump my_15_db -t table1 -t table2 | psql -q new_20_db
● geometry_columns is now a VIEW

● What is GDAL ?!  It was decided to include raster support by default. 
PostGIS Raster requires GDAL, a general purpose raster manipulation and 
interchange library plus tool suite. So you will get GDAL when you install 

PostGIS 2.0.  see  www.gdal.org

● You cannot make a PostGIS 1.5 database in PostgreSQL 9.2

    version 1.5 is being maintained – send feedback to the steering committee

● For Ubuntu, we use UBUNTUGIS-UNSTABLE to build OSGeo LIVE.

    (not as unstable as it sounds)

http://www.gdal.org/


Introduction

PostGIS 
Geographic Information Systems Extensions to PostgreSQL

This distribution contains a module which implements GIS 
simple features, ties the features to R-tree indexing, and 
provides many spatial functions for accessing and analyzing 
geographic data.

from the README:



Spatial Data – Types
          List of data types
 Schema |     Name      | Description 
--------+---------------+-------------
 public | box2d         | 
 public | box2df        | 
 public | box3d         | 
 public | geography     | 
 public | geometry      | 
 public | geometry_dump | 
 public | geomval       | 
 public | gidx          | 
 public | histogram     | 
 public | pgis_abs      | 
 public | quantile      | 
 public | raster        | 
 public | reclassarg    | 
 public | spheroid      | 
 public | summarystats  | 
 public | valid_detail  | 
 public | valuecount    | 



Spatial Data – Vector

Vector Features
POINT, LINESTRING, POLYGON
MULTIPOINT, MULTILINESTRING, 
MULTIPOLYGON
  X Y Z M, so called 2.5D
GEOMETRYCOLLECTION

New or better in 2.0
CIRCULARSTRING, 
CURVEDPOLYGON,
TRIANGLE
TIN (Triangulated Irregular Network, 
           a kind of triangle collection)
POLYHEDRALSURFACE,
   X Y Z M, actual 3D in development



Spatial Data – Vector



Spatial Data – Vector



Example Use Case

For a simple example of using a PostGIS 
database, let's go back to FOSS4G 2003 and 
an example by David Blasby, founding 
member of the Open Source Geospatial 
Foundation OSGeo and PostGIS pioneer



Example Use Case



Example Use Case
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Example Use Case



Spatial Data  All



Projections

Images via University of Washington
Projections_Coordinate_Systems_ESRM_250_UW.html

Briefly !!



Projections
There is a fundamental concept in geo data 
that is new to most database builders, and 
that is Projections

Map projection
From Wikipedia, the free encyclopedia

“A map projection is any method of representing the surface of a sphere or other three-
dimensional body on a plane. Map projections are necessary for creating maps. All map 
projections distort the surface in some fashion. Depending on the purpose of the map, 
some distortions are acceptable and others are not; therefore different map projections 
exist in order to preserve some properties of the sphere-like body at the expense of 
other properties. There is no limit to the number of possible map projections.”

http://courses.washington.edu/gis250/lessons/projection/



Projections

Why care about projections?

From the OGC Simple Features Specification:

Every geometry column is associated with a Spatial Reference System. 

The Spatial Reference System (SRS) identifies the coordinate system for 

all geometries stored in the column, and gives meaning to the numeric 

coordinate values for any geometry instance stored in the column. 

Examples of commonly used Spatial Reference Systems include 

‘Latitude Longitude’, and ‘UTM Zone 10’. 



Projections  Lat/Long

Latitude / Longitude

● May use the 

   GEOGRAPHY type

http://postgis.refractions.net/documentation/manual-
2.0/using_postgis_dbmanagement.html#PostGIS_Geography



Projections  Lat/Long



Projections  Lat/Long



Projections  Lat/Long



Projections    Lambert Equal Area

MODIS is an extensive program using sensors 
on two satellites that each provide
complete daily coverage of the earth. 
  spectral, spatial and temporal

Some data products use Lambert Equal Area 



Projections    Lambert Equal Area



Projections  EPSG:900913
● Why care about Spherical-Mercator Projection?

from the OpenLayers Manual:



Projections  EPSG:900913
● Why care about Spherical-Mercator Projection?

Google Maps ∙ Bing ∙ MapQuest ∙ OpenStreetMap ∙ Yahoo Maps



KNN
Indexed Nearest Neighbour Search in PostGIS
September 28th, 2011

An always popular question on the PostGIS users mailing list has been 
  “how do I find the N nearest things to this point?”.
…
PostgreSQL has the ability to return ordered information where an index exists, but the 
ability has been restricted to B-Tree indexes until recently. Thanks to one of our clients, we 
were able to directly fund PostgreSQL developers Oleg Bartunov and Teodor Sigaev in 
adding the ability to return sorted results from a GiST index. And since PostGIS indexes 
use GiST, that means that now we can also return sorted results from our indexes.
Which is a very long way of saying that PostGIS (the development code in the source 
repository) now has the ability to do index-assisted nearest neighbour searching.

This feature (the PostGIS side of it) was funded by Vizzuality, and hopefully it comes in 
useful in their CartoDB work.

    requires:  PostgreSQL 9.1 and PostGIS 2.0

Paul Ramsey, OpenGeo Blog 



KNN

● http://blog.light42.com/wordpress/?p=897

● http://blog.light42.com/wordpress/?p=102

http://blog.light42.com/wordpress/?p=897
http://blog.light42.com/wordpress/?p=102


Topology

● http://postgis.refractions.net/docs/Topology.html

● http://blog.light42.com/wordpress/?p=209

● http://blog.light42.com/wordpress/?p=484

http://postgis.refractions.net/docs/Topology.html
http://blog.light42.com/wordpress/?p=209
http://blog.light42.com/wordpress/?p=484


TIGER

● http://blog.light42.com/wordpress/?p=514

● TIGER data, published by the Federal Census Bureau, 
is a street network basis for the US Census.

● Crowd-sourced mapping and commercial GPS methods 
are now beating traditional paper methods, by a wide 
margin, for completeness and accuracy. The Census 
Bureau knows this and are evolving.

http://blog.light42.com/wordpress/?p=514


TIGER  Geocoder

● http://www.postgis.org/documentation/manual-svn/Geocode.html

● Geocode and Reverse-Geocode functions

● http://blog.light42.com/wordpress/?p=453

● Improved speed and accuracy

● Uses PostgreSQL table inheritance for US States

● Supports 2010 now, 2012 soon

http://www.postgis.org/documentation/manual-svn/Geocode.html
http://blog.light42.com/wordpress/?p=453


Tools

● ST_Snap()
● ST_Split()
● ST_SharedPaths()
● ST_UnaryUnion()

...
● ST_MakeValid()

http://blog.light42.com/wordpress/?p=869



Tools  ST_ConcaveHull

A marketing startup, Zed Masters, with an unfortunate lack of regard for personal 
privacy of users, has hacked access to the iPhone GPS unit in its free iPhone app 
"ZedMasters Hockey Face-off". When asked ZedMasters say that GPS Access is to 
enable users to find the nearest hockey game at any time, but in fact, they sell the 
location data gathered to other marketing companies, and use it themselves for other 
purposes.  Here in Berkeley, ZedMasters wants to decide where to locate their ice 
cream and t-shirt sales station in a place where a lot of their users walk. To do so, 
they take tracks from the iPhone GPS data and perform an analysis to find out where 
the tracks overlap.   <slides a,b,c,d,e>  One approach is to feed some points to 
ST_ConvexHull() and then find the intersection of the resultant polygons, like so.

  However, a young engineering hire from UC Berkeley noticed that PostGIS 2.0 has 
a new function, called ST_ConcaveHull(), which gives a "shrink wrap" polygon 
around the points with a user defined tightness threshold. It turns out that this gives a 
far better picture of where the tracks overlap, here <slides d,e,f>



Tools  ST_ConcaveHull
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Tools  ST_ConvexHull



Tools  ST_ConvexHull



Tools  ST_ConvexHull



Tools  ST_ConcaveHull
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Tools  ST_ConcaveHull



PostGIS Raster

Slides by “dustymugs”



Spatial Data – 3D
&&& 

Returns TRUE if A's 3D bounding box intersects B's 3D bounding box, supports TINs
nd-index

New index type
ST_3DClosestPoint 

Returns the 3-dimensional point on g1 closest to g2. This is the first point of the 3D shortest line.
ST_3DDFullyWithin 

Returns true if all of the 3D geometries are within the specified distance of one another.
ST_3DDWithin 

For 3d (z) geometry type Returns true if two geometries 3d distance is within number of units.
ST_3DDistance

For geometry type Returns the 3-dimensional cartesian minimum distance (based on spatial ref) 
between two geometries in projected units.
ST_3DExtent

an aggregate function that returns the box3D bounding box that bounds rows of geometries.

ST_3DIntersects
Returns TRUE if the Geometries "spatially intersect" in 3d - only for points and linestrings

    Look into X3D for more details

sfcgal_viewer_demo.avi



More Resources

● OpenGeo – Intro to PostGIS

http://workshops.opengeo.org/postgis-intro/index.html

● BostonGIS dot com

● the fine online manual, wiki, mailing lists

   and don't forget, the source code


