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GRASS GIS 7:
A theoretical and practical course

Session 1 – Course Introduction
 GRASS GIS 7 and OSGeo Overview

Markus Neteler

NINA 2016, Oslo, Norway

mundialis GmbH & Co. KG
http://www.mundialis.de

PostGISomics

http://www.mundialis.de/
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About the trainer

Markus Neteler: Germany – Italy – Germany
GRASS GIS since 1993, FOSSGIS.de, GFOSS.it, OSGeo.org, etc.
Worked in research from 1999-2016 (mainly in Italy)

      Since 2016: partner and general manager at mundialis, Bonn (DE)

mundialis GmbH & Co. KG
● founded in 2015 in Bonn by T. Adams, H. Paulsen and M. Neteler
● 6 staff
● massive GIS data processing and Earth Observation
● offers decades of experience in Open Source GIS

(especially GRASS GIS development)
● gained HPC experience through processing of
● MODIS Land Surface Temperature : “EuroLST”

– 15 years of gap free daily data at 250m resolution

Email: neteler@mundialis.de              
Web:   http://www.mundialis.de

Dr. Markus Neteler

mundialis GmbH & Co. KG

Kölnstraße 99

53111 Bonn, Germany

mailto:neteler@mundialis.de
http://www.mundialis.de/
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Course overview

1) Introduction
Who is the presenter
Course overview: structure
What are OSGeo, GFOSS, GRASS GIS,
   OSGeolive

2) GRASS GIS Software first steps
- Intro QGIS-Processing-GRASS GIS
- Software installation notes
- Data: course data: North Carolina
- Using GRASS GIS in QGIS through 
   "Processing"

3) GRASS GIS general introduction
- Database structure of GRASS GIS
- About the course data set
- First steps in using GRASS GIS 7
   - Graphical user interface (GUI)
   - GRASS command structure
   - Command line or GUI?
   - Creating a perspective view

4) GRASS GIS raster introduction
- raster processing concepts
- import of a GeoTIFF (DEM)
- Color tables, NULL masks etc
- hydrological modelling
- raster capabilities in GRASS GIS

5) GRASS GIS vector introduction
- Why a topological vector data model
- Vector feature extraction
- Vector geometry dissolving
- Geometry editing/digitizing
- Import/export
- Capabilities of the vector engine

6) GRASS GIS sampling
- Random sampling
- Stratified sampling

7) GRASS GIS Temporal introduction
- Temporal GRASS framework
- Working with climate data
- Starting with temporal framework
- Aggregating , querying, visualizing 
   temporal data
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Quick introduction

What are 

OSGeo

and

GRASS GIS

?
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1980 1985 20001990 1995 2005 2010

http://wiki.osgeo.org/wiki/Open_Source_GIS_History#Timeline

WWW                                                 

Civil Internet                                                 

MOSS                         

GRASS GIS                                                                                        

PROJ4                                                                                        

UMN Mapserver                       

deegree                           

GDAL/OGR                        

OSSIM                        

GEOS                   

PostGIS                       

QGIS                   

Mapbuilder

Geonetwork                

MapGuide OS

Openlayers

Mapbender      

gvSIG              

Open Source GIS Timeline

Communities 
       developing 
             software

http://wiki.osgeo.org/wiki/Open_Source_GIS_History#Timeline
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 GRASS GIS

FDO

… the OSGeo community: at time more than 28,000 unique subscribers
in over 240 topic oriented mailing lists, since 2006

http://www.osgeo.org

metaCRS

Open Source GIS
brought to you by...
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OSGeo supports:
Software
Data
Education
Community

Open Source Geospatial Foundation
http://www.osgeo.org

Initiatives:
  ICA-OSGeo Labs
     "Geo For All"

http://www.geoforall.org/

http://www.osgeo.org/
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Geo for All! http://www.geoforall.org/

http://www.osgeo.org/
http://www.geoforall.org/
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The FOSSGIS “ecosystem”: Try it without hassle – 
OSGeo LiveDVD and LiveUSB stick

http://live.osgeo.org/

http://www.geoforall.org/
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Community Sprint in Como 2015Community Sprint in Como 2015

Development meetings: Community sprints

http://live.osgeo.org/
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Short guide to

GRASS GIS

http://grasswiki.osgeo.org/wiki/GRASS_Community_Sprint_Vienna_2014
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Geographic Resources Analysis Support System

Open Source GIS, developed since 1984, since 1999 GNU GPL

Portable code (many operating systems, 32/64bit)

Your GIS backbone – linkable to:

GNU/Linux MacOSX MS-Windows

http://grass.osgeo.org

(IBM AIX, *BSD, ...)

What's GRASS GIS?
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What's GRASS GIS?

● Raster 2D/3D (voxel) processing

● Vector 2D/3D topological processing

● Vector network analysis support

● Image processing system

● Space-time cubes, temporal GIS

● Native raster and vector format

● 3D Visualization system

● DBMS integrated (SQL) 
with SQLite, DBF,
PostgreSQL, MySQL,
and ODBC drivers

GRASS GIS 7 capabilities: a graphical overview:
http://www.slideshare.net/markusN/grass-gis-7-capabilities-a-graphical-overview

From DXF

Voxel

http://grass.osgeo.org/
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What's GRASS GIS?

Graphical index of GRASS GIS modules

https://grass.osgeo.org/grass72/manuals/graphical_index.html

http://www.slideshare.net/markusN/grass-gis-7-capabilities-a-graphical-overview
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GRASS GIS 7 User interface

Nagshead LiDAR time series: 
dune moving over 9 years 
(NC, USA)

https://grass.osgeo.org/grass72/manuals/graphical_index.html
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GRASS GIS 7: Geospatial Modeller

Extra bonus:
export to Python scripts
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Raster and 3D vector

Elevation model combined with 
extruded 3D buildings;
also true 3D vector supported

Trento, Italy

Optional: KML export for 
virtual globes
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Vector geometry types

 Point
 Centroid
 Line
 Boundary
 Area (boundary + centroid)
 face (3D area)
 [kernel (3D centroid)]
 [volumes (faces + kernel)]

Geometry is true 3D when: x, y, z n
o
t 

in
 a

ll 
G

IS
!

Faces

Node

Node

Vertex

Vertex

Seg
ment

Segment

Seg
ment

Node

Node

Centroid
Centroid

Vertex

Vertex
Vertex

Vertex

Vertex

Ve
rt
ex

Boundary
Boundary

Boundary

Line

Area

GRASS Topological 2D/3D Vector model

Use of Spatial Index
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GRASS Topological Vector Digitizer
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New Space-Time functionality in GRASS 7

https://grass.osgeo.org/grass72/manuals/temporalintro.html
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GRASS GIS 7: Space-time functionality

t.register: Registers raster, vector and raster3d maps 
in a space time dataset

Screenshot: S Gebbert/A. Petrasova

https://grass.osgeo.org/grass72/manuals/temporalintro.html
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GRASS GIS 7: Space-time functionality

g.gui.tplot: plots the values of one or more 
temporal raster datasets for a queried 
point defined by a coordinate pair

Screenshots: Veronica Andreo

(in PDF, click for animation)
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GRASS GIS 7 and R integration

https://grasswiki.osgeo.org/wiki/R_statistics/rgrass7

There is a dedicated R packages “rgrass7” for GRASS GIS data exchange

https://grass.osgeo.org/news/47/15/GRASS-GIS-7-0-1-released/
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Python API integration

http://grass.osgeo.org/wiki/GRASS_and_Python

https://grasswiki.osgeo.org/wiki/R_statistics/rgrass7
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Using Python and GRASS GIS 7 with ipython

An interactive (Web based!) shortcourse on writing GRASS scripts in Python

https://github.com/wenzeslaus/python-grass-addon

http://grass.osgeo.org/wiki/GRASS_and_Python
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GRASS Addons: User contributed extensions

The Addons repository is SVN based:

One-click installation with
extension manager

Increasing inflow of Python scripts

Users can easily obtain write access 
to develop new functionality

Peer review through SVN commit
email list

Also github, gitlab etc. now supported

https://grass.osgeo.org/grass70/manuals/addons/

https://github.com/wenzeslaus/python-grass-addon
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Where's the stuff?

GRASS GIS 7 Software:
Free download for MS Windows, MacOSX, Linux and source code:

https://grass.osgeo.org/download/

Addons (user contributed extensions):
https://grass.osgeo.org/grass70/manuals/addons/

Free sample data:
Rich data set of North Carolina (NC)
… available as GRASS GIS location and in common GIS formats

https://grass.osgeo.org/download/sample-data/

User Help:
Mailing lists (also in different languages):

https://grass.osgeo.org/support/
Wiki:

https://grasswiki.osgeo.org/wiki/
https://grasswiki.osgeo.org/wiki/R_statistics/rgrass7

Manuals:
https://grass.osgeo.org/documentation/manuals/

https://grass.osgeo.org/grass70/manuals/addons/
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