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SAGA | System for Automated Geoscientific Analyses

• SAGA is a Geographic 
Information System (GIS) 
software with strong capabilities 
for geodata processing and 
analysis. 

• SAGA is programmed in the object 
oriented C++ language and 
supports the implementation of 
new functions with a very efficient 
Application Programming 
Interface (API). 

• Tools are provided by framework 
independent Tool Libraries and 
can be accessed most simply via 
SAGA’s Graphical User Interface 
(GUI) or various scripting 
environments..
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 The SAGA Toolset

Vector ToolsVector Tools

Terrain AnalysisTerrain Analysis

Image AnalysisImage Analysis

Data Import & ExportData Import & Export

ProjectionsProjections

Raster ToolsRaster Tools

• SAGA offers a comprehensive 
and growing set of free tools.

• Data Import & Export
• Cartographic Projections
• Numerous Raster & Vector Data 

Tools
• Image Processing

• Terrain Analysis
• Spatial & Geostatistics
• Point clouds
• and many more…

7.3.0
749 tools
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johan@x1:~$ saga_cmd ta_lighting 0
____________________________

   #####   ##   #####    ##
  ###     ###  ##       ###
   ###   # ## ##  #### # ##
    ### ##### ##    # #####
 ##### #   ##  ##### #   ##
____________________________

SAGA Version: 7.4.0

____________________________
library path: /usr/local/lib/saga/
library name: libta_lighting
library     : ta_lighting
tool        : Analytical Hillshading
identifier  : 0
author      : O.Conrad, V.Wichmann (c) 2003-2013
processors  : 4 [4]
____________________________

Usage: saga_cmd ta_lighting 0 [-ELEVATION <str>] 
[-SHADE <str>] [-METHOD <str>] [-POSITION <str>] 
[-AZIMUTH <double>] [-DECLINATION <double>] [-DATE 
<date>] [-TIME <double>] [-EXAGGERATION <double>] 
[-UNIT <str>] [-SHADOW <str>] [-NDIRS <num>] [-
RADIUS <double>]
  -ELEVATION:<str>      Elevation

Grid (input)
  -SHADE:<str>          Analytical Hillshading

Grid (output)
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Use from QGIS Use from ArcGIS

Acces via web using Zoo WPS
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Key Features

• Object oriented system design

• Modular structure with framework 
independent tool development

• API with strong support for 
geodata handling

• GUI for intuitive data management, 
analysis and visualization

• More than 700 free tools

• Runs on Linux as well as on 
Windows operating systems

• Portable software runs without 
installation even from USB sticks

• Free and Open Source Software

• 15+ years of continuous 
development

PythonPython

R ScriptR Script

Command LineCommand Line

System ArchitectureSystem Architecture
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Tool Programming

CHillshade::CHillshade(void)
{
    Parameters.Add_Grid(
        NULL, "ELEVATION", "Elevation", PARAMETER_INPUT);

    Parameters.Add_Grid(
        NULL, "SHADE"    , "Shade"    , PARAMETER_OUTPUT);
...
}

bool CHillshade::On_Execute(void)
{
    CSG_Grid *pDEM = Parameters(“ELEVATION“)->asGrid();
    CSG_Grid *pShade = Parameters(“SHADE“)    ->asGrid();
...
    for(y=0; y<Get_NY(); y++)
    {
        for(x=0; x<Get_NX(); x++)
        {
            if( pDEM->Get_Gradient(x, y, s, a) == false )
            {
                pShade->Set_NoData(x, y);
            }
            else
            {
                d = acos(sin(s) * sin(Dec) + cos(s) * cos(Dec) * cos(a - Azi));

                pShade->Set_Value(x, y, d);
            }
        }
    }
}
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Front Ends | Graphical User Interface

ManagerManager Map ViewMap View HistogramHistogram

PropertiesProperties NotificationsNotifications AttributesAttributes ScatterplotScatterplot

Print LayoutPrint Layout
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Front Ends | Graphical User Interface

• Three Manager Controls
• Modules, Data, Maps

• Properties depend on the 
object type selected in the 
manager control.

• A settings and a description tab 
are common to all items.

• In case of a tool, the settings 
show the tool’s execution 
parameters. The description 
gives further information about 
the tool. 

• In case of a data set, the 
settings allow to change data set 
name, memory handling, 
symbology and other data type 
specific options. Besides a 
description a legend and a data 
set history is added.

ToolsTools

DataData

MapsMaps

SettingsSettings

SettingsSettings

SettingsSettings

DescriptionDescription

AttributesAttributes

LegendLegend

ManagerManager Object PropertiesObject Properties
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• MS Windows

• Linux

• FreeBSD

• Mac OS X
• Maintainer: Wanted !

MS Windows MS Windows LinuxLinux

Mac OS XMac OS X

Supported Platforms
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Automate your analysis - toolchain

johan@x1:~/saga/tools$ saga_cmd foss4g demo
____________________________

   #####   ##   #####    ##
  ###     ###  ##       ###
   ###   # ## ##  #### # ##
    ### ##### ##    # #####
 ##### #   ##  ##### #   ##
____________________________

SAGA Version: 7.3.0
____________________________
library path: ./
library name: demo
library     : foss4g
tool        : demo
identifier  : demo
author      : unknown
processors  : 4 [4]
____________________________

Usage: saga_cmd toolchains demo [-tool_03__ELEVATION 
<str>] [-tool_01__POLYGONS <str>]
  -tool_03__ELEVATION:<str> Elevation

Grid (input)
  -tool_01__POLYGONS:<str> Polygons
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Projections

● Optional compressed grid format sg-grd-z (also 
gdal 2.3)

● Projection support
– Live reprojection in gui

– Proj 6 support

● Grid collections
– RGB and Hyperspectral images

– Geological layers

– 3D interpolation

● Modules
– Classifcation

– Geomorphology

– Geostatistics (registration)

● Unicode
– Russian translation

● Save to gpkg and geojson directly
– saga_cmd shapes_points 21  -POINTS:test.gpkg

New Features in SAGA
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Data Base Integration

• Database access via Open Data Base 
Connection (ODBC) interface. 

• SQL – Structured Query Language
• Problem: binary data types (e.g. BLOBs)

• PostgreSQL + PostGIS
• Direct linking

a.wmo_id=b.wmo_id AND a.wmo_mod=b.wmo_mod AND b.year=1950 a.wmo_id=b.wmo_id AND a.wmo_mod=b.wmo_mod AND b.year=1950 
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New Tools | 3D Viewer

3D Globe Viewer3D Globe Viewer

3D Shapes Viewer3D Shapes ViewerTIN ViewerTIN Viewer
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Many thanks
for your attention
www.saga-gis.org
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SAGA | Resources

Explore the world of SAGA GIS

http://www.saga-gis.org
Basic information

Comprehensive list of references

http://sourceforge.net/projects/saga-gis
SourceForge > host for OSS projects

Download software, documents, data

SAGA Wiki

Bug, Feature Tracker

User Forum

User Guide and Manual

www.saga-gis.org

sourceforge.net/projects/saga-gis

User Forum WiKi Vern Cimmery’s User Guide
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SAGA | Other Information Sources

marinedataliteracy.orgmarinedataliteracy.orgMarine Data LiteracyMarine Data Literacy
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SAGA | More Sources of Information

www.cdu.edu.au/itl/AII-RS/www.cdu.edu.au/itl/AII-RS/

dominoc925.blogspot.comdominoc925.blogspot.com rohanfisher.wordpress.com/
open-source-geo-spatial

rohanfisher.wordpress.com/
open-source-geo-spatial

dst-iget.indst-iget.in
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