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Workshop Outline

Using OS tools
for your everyday Spatial Analysis and Geoprocessing Tasks

PostGIS – Spatial Database

gvSIG and the Sextante extension – Desktop GIS

OGR/GDAL  - Utilities raster and vector processing

Examples 
for Spatial Analysis and Geoprocessing

Introduction
to Free and Open Source GIS Tools on the Desktop

about 60 minutes

about 90 minutes

about 60 minutes



Part I

Introduction



What is Open Source (GIS)?

Introduction

While most open source geospatial software is built on the 
standards of the Open Geospatial Consortium  (OGC) the 
term “Open Source” it is not synonymous with Open 
Standards  because both proprietary and open source 
software can be compliant with the OGC Open Standards. 
http://www.opengeospatial.org

OSGeo is the organization that supports the development 
of the highest quality open source geospatial software. 
http://www.osgeo.org

Open source means that the source code is available to the general 
public for use, distribution, and modification  from its original design 
free of charge (among a long list of other requirements)

Open Source ≠ Open Standards



Why use it ? General and incomplete listing

Introduction

It is free 

User is in control
Pick you favorite operating system: supports many operating systems:
Windows-Linux-Solaris-…

No licensing issues (did we install one to many PCs with software XY?)
Vendor independency
Access to source code: don’t like something, need changes to the core 

system, need extensions – hire somebody to change it right now

High performance, high quality, high interoperability
Distributed programming effort, highly modular…

System heterogenity - less prone to hacker attacks and viruses
Interoperable – very advanced support of OGC open standards

Exceptional Support - Commercial and non commercial 
Mailing lists, user groups, Conferences, IRC channels
Fast response times for bug fixes

typically tracked on the web accessible and open to everybody to report or fix 
a bug



Licenses



Introduction

Overview

OS Software uses synergies: sharing of libraries
►not too much duplication of effort

Different tribes use different tools:

“Tribe”

• C/C++ Tribe

• Java Tribe

• Web tribe

• .Net Tribe

Mapserver, GRASS, Mapguide, QGIS

PostGIS, OGR/GDAL, PROJ4, GEOS, FDO

GeoTools, GeoServer, uDig, DeeGree

JUMP, gvSIG, JTS

Examples

MapBender, OpenLayers, Ka-map

SharpMap, WorldWind, MapWindow



A few libraries that are the foundation of many 

Open Source and commercial Geospatial Software Packages

GDAL (Raster) and OGR (Vector) 
Geospatial Data Abstraction Library / OpenGIS Simple Features Reference Implementation

Tools for reading, writing and processing of 
raster and vector data sets -> formats

Important base for many Desktop GIS systems e.g. ArcGIS

OGR extends Mapserver formats
Oracle Spatial, ESRI Geodatabase (MDB), TIGER, MapInfo…

PROJ4 is a library for cartographic projection routines

stand alone projection utility “proj”

libraries for more than 2500 projections (e.g. EPSG list)

Introduction

Some Foundations (Tools)



Introduction

PROJ4 Library - EPSG Definitions

Projection definition

# USA Contiguous Albers Equal Area Conic

<102003> +proj=aea +lat_1=29.5 +lat_2=45.5 
+lat_0=37.5 +lon_0=-96 +x_0=0 +y_0=0 
+ellps=GRS80 +datum=NAD83 +units=m  
no_defs <>



http://www.mapwindow.orgMapWindow 

http://www.dpi.inpe.br/springSpring

http://openjump.orgOpenJump

http://grass.osgeo.orgGrass

http://www.qgis.org
http://trac.infodrizzle.org/openocean

QGIS
Open Ocean Map

http://www.gvsig.gva.es/index.php?id=gvsig&L=2gvSig

http://udig.refractions.net
http://jgrass.wiki.dev.fsc.bz.it/jgrass

Udig
JGrass

Introduction

Desktop GIS



http://gmt.soest.hawaii.eduGMT

http://www.terralib.orgTerraLib

http://fwtools.maptools.orgFWTools (utility collection )

http://sourceforge.net/projects/geotoolsGeoTools

http://www.remotesensing.org/projPROJ4

www.gdal.org/ogr

www.gdal.org

Simple Feature Library (OGR) 
Geospatial Data Abstraction Library 
(GDAL)

Introduction

Tools

http://www.ossim.orOpen Source Software Image Map (OSSIM)

www.spatialdataintegrator.comSpatial Data Integrator

http://www.r-project.org/The R Project for Statistical Computing

http://postgis.refractions.netPostGIS

www.postgresql.orgPostgreSQL



GDAL (Raster) and OGR (Vector)
Tools for reading, writing and processing of 
raster and vector data sets 

Important base for many Desktop GIS systems e.g. 
ArcGIS

OGR extends Mapserver formats
Oracle Spatial, ESRI Geodatabase (MDB), TIGER, 
MapInfo…



Introduction

GDAL Utilities - raster



Introduction

OGR Utilities – vector

ogrinfo
list information about data source

ogr2ogr
convert data between file formats 

ogrtindex

create tile index (“cut up” shape files)



project - Spanish Community of Valencia

mid range Desktop GIS 

based on open standards

part of gvPONTIS project
http://www.gvpontis.gva.es/fileadmin/conselleria/images/Documentacion/me

moria/gvpontis_ingles.pdf

gvSIG – Generalidad
Valenciana

Conselleria d'Infraestructures i Transport

Introduction



project - Spanish province of Extremadura

Sistema Extremeno de Analisis Territorial

java based plug-in for gvSIG

offers more than 270 spatial functions 
raster and vector processing

originally targeted at forestry usage

initially based on SAGA GIS

Introduction



gvSIG is a project of the Spanish province of Valencia. The goals 
of the project are to provide an open source GIS that is platform 
independent and based on open source standards. Basically the 
capabilities should be comprehensive enough to replace ESRI’s 
ArcView 3 desktop GIS. The user interface and functionalities of
gvSIG are similar to ArcView 3, but in addition has capabilities to 
connect to Internet mapping services. 

Another Java based project of the autonomous region of 
Extremadura called Sextante can be installed as a plug-in and 
offers more than 270 spatial functions.

Introduction



Introduction

gvSIG and Sextante facts 



Introduction

gvSIG – Oxford Archeology BETA 
2010
version based on gvSIG 1.9



Introduction

Map View – Cartography
transparent hillshade



Introduction

Table tools - add, rename, 
delete



Introduction

gvSIG Geoprocessing Tools



Introduction

Sextante Toolbox (in gvSIG)



Introduction

Layout



PostGIS – Spatial Database

PostGIS is an extension for PostgreSQL

adds support for geographic objects to 
PostgreSQL

enables PostgreSQL server to be used as a 
backend spatial database for GIS

Spatial operations and analysis simply mean 
running a (spatial) SQL query in the database

Similar functions as SDE and much more ….

Introduction



Introduction

PostGIS facts 



Introduction

pgAdmin – GUI base
Database administration tool



Introduction

PostGIS tables geometry columns

spatial reference table 



Articles

The State of Open Source GIS,
Version September 2007. By Paul Ramsey, formerly Refractions Research, 
Victoria. 49pages. 
http://www.foss4g2007.org/presentations/viewattachment.php?attachment_id=8

Comparison Of Geographic Information System Software 

(Arcgis 9.0 And Grass 6.0): Implementation And Case Study
MS Thesis by Todd R. Buchanan, Fort Hays State University. 89pages

http://covenant-tech.com/thesis.pdf

Geospatial Interoperability Return on Investment Study,
National Aeronautics and Space Administration, Geospatial Interoperability 
Office, April 2005. 80pages
http://www.egy.org/files/ROI_Study.pdf

Web Sites

Free GIS Project http://www.freegis.org/

Open source GIS list http://opensourcegis.org/

Map Tools http://maptools.org/

OSGeo http://www.osgeo.org/

Introduction



Live DVD 
background



Part II

Examples



Examples

Examples for Spatial Analysis and 
Geoprocessing using OGR/GDAL, gvSIG and 
PostGIS

desktop utilities to manipulate 
vector and raster data sources

desktop utilities to 
manipulate vector 
and raster data 
sources

desktop utilities to manipulate 
vector and raster data sources

1

2 

3 



Examples

ogrinfo (vector data)

list shape file attributes
ogrinfo –so counties2008.shp counties2008

list PostGIS table attributes
ogrinfo –so PG:"host=127.0.0.1 user=postgres
password=postgres dbname=workshop port=5432" 
counties –summary

list personal geodatabase table attributes 
ogrinfo -so streamnet_fishdist.mdb

Fish_AllSpeciesCombined



Examples

ogr2ogr      (vector data) 

convert shape file to KML
ogr2ogr -f "KML" newcounties.kml counties.shp

select from shape file and write to new shape file
ogr2ogr -sql "SELECT *  FROM uninhabited 
WHERE AREA > 500000000" biguninhabited.shp
uninhabited.shp



Examples

gdalinfo, gdal_translate (raster data) 

list raster file attributes
gdalinfo wa_shade_1km.tif

convert format
gdal_translate -of “png" wa_shade_1km.tif 
wa_shade_1km.png



Examples

gdalwarp (raster data) 

reproject to geographic 4326
gdalwarp -t_srs "epsg:4326" wa_shade_1km.tif 
wa_shade_1km_4326.tiff



Examples

gdaldem
Tools to analyze and visualize DEMs. (GDAL 1.7.0)

shaded relief map
gdaldem hillshade input_dem output_hillshade

slope map
gdaldem slope input_dem output_slope_map

aspect map
gdaldem aspect input_dem output_aspect_map



Examples

Overlay - Difference 



Examples

functionality examples

reprojection

batch processing

dissolve

format conversion

editing



Examples

Importing data into PostGIS
shp2pgsql + pgsql2shp

shp2pgsql -I -s 2285 counties2008.shp counties_pg > counties.sql

psql -U postgres -d weave –f counties.sql

Can combine both with “|”

ogr2ogr
ogr2ogr -f "PostgreSQL" PG:"host=localhost user=postgres port=5432 

dbname=workshop password=postgres" streamnet_fishdist.mdb -lco

GEOMETRY_NAME=the_geom -t_srs "EPSG:2285" -nln

"Fish_AllSpeciesCombined“ fishspecies

user interfaces
gvSIG etc.



Examples

Interacting with PostGIS

Command line pgsql
psql -U postgres -d workshop

Graphical user interfaces (gui)

pgAdmin

Squirrel SQL Client
http://squirrel-

sql.sourceforge.net/



Examples

PostGIS Functions

Spatial SQL



Examples

Simple spatial operations

Output format
select askml(the_geom) from counties2008 where name ilike ‘king’;

Human readable geometry
select astext(the_geom) from counties where name ilike 'King';

Distance
select distance(setsrid((MakePoint(1622794, 150532)),2285),
setsrid((MakePoint(1622845, 150937)),2285));

Transform
Select transform((setsrid(MakePoint(1622794, 
150532),2285)),4326); 



Examples

More spatial operations

Buffer
Select st_buffer(ST_Simplify(the_geom, 700), 9000) 

from wa_counties where name ilike 'King';

Intersect
select name from counties where counties.the_geom && 

(setsrid((MakePoint(1622794, 150532)),2285)) 

and intersects 

(counties.the_geom,setsrid((MakePoint(1622794, 

150532)),2285));



Examples

Aggregate functions - Union of polygons

Union all counties of the county polygon data set "us_counties " to create one 

polygon encompassing the area of the entire US.

select st_union(the_geom)

into us_border

from us_counties

This operation unions all individual datasets and groups them by states.

select st_union (the_geom), state_name

into us_states

from us_counties

group by state_name;



Part III

Real world tasks 
using OS tools 



Using OS tools for your everyday
Spatial Analysis and Geoprocessing Tasks

We are using a real project to illustrate 
usage of our OS GIS tools

Real world tasks using OS tools 



Real world tasks using OS tools 

Our task: determine land cover classes 
coverage for each State and break down 
by County.

For each of 
the 962 
Counties in 
the 12 State 
region 
report area 
in m2



Real world tasks using OS tools 

Using NASA MODIS 
500m Imagery

Land Cover Type Yearly L3 
Global 500m  MCD12Q1

ftp://e4ftl01u.ecs.nasa.gov/MOTA/MC

D12Q1.005/

+

Counties Layer

254unclassified

16barren or sparsely vegetated

15snow and ice

14cropland/natural vegetation mosaic

13urban and built-up

12croplands

11permanent wetlands

10grasslands

9savannas

8woody savannas

7open shrublands

6closed shrubland

5mixed forests

4deciduous broadleaf forest

3deciduous needleleaf forest

2evergreen broadleaf forest

1evergreen needleleaf forest

0water

valueclass



Real world tasks using OS tools 

Result would be a table like this
(Counties shown with FIPS code ids)



Real world tasks using OS tools 

Workflow

project raster and vector data into
Albers equal area projection

translate MODIS Raster data transform from .hdf
(Hierarchical Data Format) to geotif

mosaic tiles into one image



Create Project Area County layer
add County layer to gvSIG

select Counties in the 12 States

and export as shape

Create detailed State Boundaries from
Counties layer (to be able to easily calculate area by State)

• select Counties in 11 States region

• and export as shape file

Import into PostGIS
union (dissolve) County geometries by State

Real world tasks using OS tools 

More data preparation



Real world tasks using OS tools 

Sextante Modeler



Input layer 1: counties in project area 

Input layer 2: land cover raster image (layer 3)

Process step 1: rasterize County layer

Process step 2: tabulate area operation:

input rasterized County layer (3) -> regions 

land cover raster -> values 

limit to view extent (not to start a lengthy analysis)

check tabulated result table

export to MS Excel (or open office)

process in MS Excel (transpose)

join to Counties layer …

Real world tasks using OS tools 

Sextante Modeler 
Create Model



Resources

September 6-9 ,2010

http://2010.foss4g.org



Resources

http://2010.foss4g.orgSeptember 6-9 ,2010 Barcelona, Spain 2010

Conferences

http://www.foss4g2006.orgSeptember 2006 Lausanne, Switzerland 2006

http://www.foss4g2007.orgSeptember 2007 Victoria, Canada 2007

www.foss4g2008.orgSep/Oct 2008 Cape Town, South Africa 2008

http://2009.foss4g.orgOctober 20-23,2009 Sydney, Australia 2009

URLDatesLocationYear

User Groups

http://groups.google.com/group/frugosColoradoFront Range Users of 
Geospatial Open Source

FRUGOS

http://groups.google.com/group/baugosSan FranciscoBay Area Users of 
Geospatial Open Source

BAUGOS

http://groups.google.com/group/pdx-osgisPortland Portland AreaPDX OSGIS

http://cugos.orgSeattleCascadia Users of 
Geospatial Open Source

CUGOS



Contact Me with Questions 

Karsten Vennemann

www.terragis.net
Seattle, WA, USA

karsten@terragis.net
206 905 1711

Terra gIS Ltd Offers
GIS consulting and training

THE END


