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I The trainers: who is who

Markus Neteler: Germany - Italy — Germany
GRASS GIS since 1993, FOSSGIS.de, GFOSS.it, OSGeo.org, etc.
Works since 2016 at mundialis in Bonn, DE

I Luca Delucchi: Italy
GRASS GIS, GFOSS, 0OSM, QGIS, 0SGeo, etc.
Works since 2011 at Fondazione Edmund Mach in Trento, IT

Martin Landa: Czech Republic
GRASS GIS, GIS.lab, OSM, QGIS, 0OSGeo, etc.
Works since 1999 at Czech Technical University in Prague, CZ
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Course overview

@

1) Introduction

Who are the presenters

Course overview: structure

What are OSGeo, GFOSS, GRASS GIS,
OSGeolive

2) GRASS GIS Software first steps
Intro OSGeolive
ntro QGIS-Processing-GRASS GIS
Software installation
- GRASS GIS 7
- Starting OSGeolive
- 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 Temporal introduction

- Temporal GRASS framework

- Working with climate data

- Starting with temporal framework

- Aggregating , querying, visualizing
temporal data




Quick introduction

What are

OSGeo

and

GRASS GIS
2




© Markus Neteler 2016, Germany

Open Source GIS Timeline
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http://wiki.osgeo.org/wiki/Open_Source GIS History#Timeline


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

Open Source GIS
brought to you by...

MAPSERVERN
OpenLayers

es

- )

... the OSGeo community: at time more than 28,000 unique subscribers
in over 240 topic oriented mailing lists, since 2006
http://www.osgeo.org
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http://www.osgeo.org/
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Open Source Geospatial Foundation

http://www.osgeo.org
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http://www.geoforall.org/


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

Training

Webinars

Infarmation from magery

—

Be part of "Geo for All"
Home

Mission - "Making geospatial
education and opportunities
accessible to all"

"Geo for All" is the Open Source Geospatial Foundation's Open
Educational outreach with our partners worldwide with the
mission for making geospatial education and opportunities
accessible to all,

In September 2011, the Open Source Geospatial Foundation
(0SGeo) and the International Cartographic Association (ICA)
signed a Memorandum of Understanding with the aim of
developing on a global basis collaboration opportunities for
academia, industry and government organizations in open
source GIS software and data, The MolJ aims to provide
expertise and support for the establishment of Open Source
Geospatial Laboratories and Research Centres across the world
for supporting development of open-source geospatial software
technologies, training and expertise. The International Society

for Photogrammetry and Remote Sensing (ISPRS) joined the Geo

for All initiative in July 2014, The goal of the "Geo for All"
initiative is to promote and enhance education, research and
service activities carried out by these stakeholders in the area
of Open Geospatial Science & Applications all over the world,
By combining the potential of free and open GI software, open
data, open standards, open access to research publications,
open education resources in Geospatial education and research
will enable creation of sustainable innovation ecosystem to
advance the discipline. This is key for widening geospatial
education opportunities, accelerating new discoveries and
helping solving global cross disciplinary societal challenges from
Climate change mitigation to sustainable cities.

110 labs worldwide
as of 20th August, 2016

» Geoforall overview presentation

The new Geo for All newsletter,
April 2016 is available...

The April 2016 Geo for All newsletter is
available! Check the most recent news
and information about events to come.
The Lab of the Month is the Regional
Centre for Mapping of Resourcas for
Development (RCMRD), Nairobi,
Kenyal..

Geo for All Educator Awards
2015...

On behalf of the GeoForall Educator
Award Selection Committee, we are
pleased to inform all that the Individual
and Team Awards for the "GeoForall -
Global Educator of the Year Award
2015" has been announced at the
FOSS4G 2015 - Europe "Cpen
Innovation for Europe" conference at
Como, Italy on Friday...

ISPRS joins ...

The "Geo faor


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

GOSGGOLiVe http://live.osgeo.org/

Standards | Download | Metrics | Sponsors | Contact Us

English | Esparicl | Catald | Frangais | Deutsch | Italiano | Polski | Ehhnvigd | Pyccewi | i | =20 | B4

Welcome to OSGeo-Live 10.0

0SGeo-Live is a self-contained bootable DVD, USB thumb drive or Virtual Machine based on Lubuntu, that allows you to try a wide variety of open source geospatial
software without installing anything. It is composed entirely of free software, allowing it to be freely distributed, duplicated and passed around.

It provides pre-configured applications for a range of geospatial use cases, including ,.41-,.,*' =
storage, publishing, viewing, analysis and manipulation of data. It also contains ol :
sample datasets and documentation. Bcrlc_:'.-.rsl;r JPatIa[T Sapmipls s A

fents . voE
To try out the applications, simply: &
1. Insert DVD or USB thumb drive in computer or virtual machine. _ y =) A

25] Varlishiop : e

2. Reboot computer. (verify boot device order if necessary) o whstallation —_—

3. Press "Enter” to startup & login.

4, Select and run applications from the "Geospatial” menu.

0SGeo-Live is an 0SGeo Foundation project. The OSGeo Foundation is a not-for-
profit supporting Geospatial Open Source Software development, promotion and

LGraphms

education. ] ag M sahana
Internet + | /8 Databases » & Ushahidi
? Other + | &2 Desktop GIS B | ]
- #a Programming + | @ Mavigation and Maps ' NSGELE Iy _‘("‘I f
Qu ICk Starts i sound & Video + | "3 spatial Tools r J"_‘d'f_.‘_d s ‘k‘h‘)‘ :
Q system Tools . | 2 Web Services v : ; '.
— - 4 L]
s Getting started with the OSGeo-Live DWD ¥ Preferences * | &) sample data .
0SGeo Software Hel| [ 8 i
¢ Change language or keyboard type B ¥ : : Te | )
o Install 0OSGeo-Live on your hard disk Eflcanck _ i 1
KA uEeacm 4 & Mz

e RPun 0SGeo-Live in a \irtual Machine
e Create an OSGeo-lLive bootable USE thumb drive

Presentation

A half hour presentation, highlighting all 0SGeo-Live applications, is available with slides, script, and abstract.

English | Esparicl | Catala | Frangais | Deutsch | Italiano | Pols I 1 | E\\mu a | Pycckuid | A3 | =0 | BEE



http://live.osgeo.org/
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Development meetings: Community sprints
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http://grasswiki.osgeo.org/wiki/GRASS_Community_Sprint_Vienna_2014
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What's GRASS GIS?

http://grass.osgeo.org

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:

v @®

http://zoo-project.org



http://grass.osgeo.org/

I What's GRASS GIS? o
|

« Raster 2D/3D (voxel) processing

« Vector 2D/3D topological processing

Vector network analysis support

Image processing system

Space-time cubes, temporal GIS

Subsampling

j/J 4| coarse(rel) [ Vire(abs) A/ Fine From DXF

Native raster and vector format

3D Visualization system

DBMS integrated (SQL) it
with SQLite, DBF, AN ..
PostgreSQL, MySQL,
and ODBC drivers

© Markus Neteler 2016, Germany

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


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

I What's GRASS GIS?

I Graphical index of GRASS GIS modules

¥

Graphical index of GRASS GIS modules

Raster Vector -_I_:')eitaﬁas_é

gous Cartography

C library
{for C/C++} o
Python C library Gallery

Main index | Topics index | Keywords index | Graphical index | Eull index

© 2003-2016 GRASS Development Team, GRASS GIS 7.2 svn Reference Manual
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Graphical index of GRASS GIS modules

Go to 3D raster introduction | topics
3d raster modules:

., = [I3.crossrast

L} Creates cross section 2D raster map from 3D raster map
based on 2D elevation map

r3.flow
l-% Computes 3D flow lines and 3D flow accumulation
=~ rdinlidar
2 Creates a 3D raster map from LAS LIDAR points

W'$ riforast
Converts 3D raster maps to 2D raster maps

https://grass.osgeo.org/grass’72/manuals/graphical_index.html



https://grass.osgeo.org/grass72/manuals/graphical_index.html
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GRASS GIS 7 User interface

T ngePLHNARE RS [ | | e s

SE o

Ld [&:

Isat7
W 1 Isat?
Isat7

Cost surface [rcost]

Least cost route or flow [r.drain]

Shaded relief [r.shaded.relief]

959352.17; -107745 65

TS [@LL R R ¢ o

GRASS GIS Layer Manager

Develop raster map
Manage colors
Query raster maps

Buffer rasters [r.buffer]
Closest points [r.distance]
Mask [r.mask]

Raster map calculator [r.mapealc]
Neighborhood analysis
Overlay rasters

Solar radiance and shadows

Transform features

Hydrelogic modeling
Groundwater modeling  [r.gwflow]

Vector Imagery Veclumes Database Help

IEIEYS
»

g e et [ Landscape structure modeling »

Landscape patch analysis 3
Terrain parameters [r.param.scale] i o
Textural features [rtexture] Wildfire modeling 4
visibility [rlos] Change category values and labels »
Distance to features [r.grow.distance] Concentric circles [r.circle]
Horizon angle [rherizon] Generate random cells 4

1 Generate surfaces 3
Generate contour lines [r.contour]
Interpolate surfaces 3
W Report and statistics » Python shell ‘
Coordinates = W Render |rwalk -- Outputs a raster map layer showing the anisotropic cumulative cost of mowng‘

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

U RAIE

B S PR

GRASS GIS Map Display: 1 - Location: nc_spm_08

P}

mes Database Help

&

R ENT

or imagery
3 BB MNRLLE
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[ e J:|[isowian o] b | (5 ik L) [ /e e
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i
Histograms. [E] ﬂ 4
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B3@landamar

o
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Be@landamar
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BS@landamar
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L )5 water_resuts

[

View  Data | Appenronce | Analysis | \

o [sices 3]

Ustofsices
Sice paralel to 2
Sice paralel t0 2

Sice paralel o axis: (2|0

West edge: East edge:

Easting (X —

Nothing (v )
Top edge:

Height (2):

Tansporency [0 |7 [ et

Haplayers |30 view] Commard consoe

Slice parallel to axi

North edge: South edge:
Northing (Y):
Height (Z):

(T
e,

West edge: East edge:

Il

Easting (X):

Transparency:

- Position

[<]

Map layers ; 3D view| Command console

350894,59; 558442192

Coordinates

| E Rander

| Coordinates
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GRASS GIS 7: Geospatial Modeller

Ele Settings Model Help

2 I LWL SvEIBERO O

=

i1) db.select rast ;
(5] g.region

(2) g.mapset

_{".GJ gloupec in %sloupce split)" "jl)

. inputfoutpLt
(2] win.ogr vzorky
(7) rmask

(4) db.execute

[g) %emethod == ‘idw'

: aLtput
LR chs %sloupec %rok

|? If-else properties I?

Condition

2amethod == 'idw

List of iterns in ' block

B

Madel Iterms |Variab|es Command autput

|Condition: Sornethod == 'idw

Extra bonus:
export to Python scripts

] | Mame Command |
em@cute execute input=/homa/martin/grassdatz/ne_ ..
4 db t dh Lte input=fhoma/martin/grassdata/ne_, .. (2]
region sragion --ovarwnte rast=mas ros=
5 greg g.rag t t k2008 10
oo ondition: cloupec in%sloupca.cpl
& loop Condit loup %%sloupce.split(" ")
[]7 rmask ramashk -r

wosurfidw -n —-overarite input=wvzorky output=c. .,

List of iterns in 'else block

D | Mame | cormnmand

[]1 dbssalect db.zelact -c sql=SELECT id FROM farms WHER.., [~]
[12 gmapset g.mapset -c mapsal=wracowv

0= win.ogr win.agr -o --overwrite dsn=pP&:dhname=prefar...
g4 dbexacute db . execute input=/harmamartin/grassdatsine . B
[J% gregion f.reqgion --cverwrte rast=mask2006 res=10 |

&Qancel | {EQK |




Raster and 3D vector
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GRASS Topological 2D/3D Vector model

Vector geometry types
Node

’ POint Line Vertex
@ Centroid

@ Line

@ Boundary -
@ Area (boundary + centroid)

@ face (3D area)

@ [kernel (3D centroid)]

@ [volumes (faces + kernel)]

Vertex

Node

Area
Vertex

Vertex

Node pgoundary

not in all GIS!

Geometry is true 3D when: X, vy, z

Vertex

°
Centroid

Vertex

Vertex

Vertex

Use of Spatial Index
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GRASS Topological Vector Digitizer

GRASS GIS Map Display: T - Location: nc_spm_08

Ec:_i&g Rmﬂ**@ﬁﬂ}ﬁ}}h E;@@ Digitize v‘

o o | | I

Isat7_training % o F._.l D CE (3% f Cupyfeatures from I{backgrnund}lvectnr map

Digitize new area (composition of boundzries :sfboundaries

without category and one centroid with category) lines/houndaries
Break selected lines/boundzries at intersection
Snap selected linesfboundaries (only to nodes)
Connect selected linesfhourdaries
Query “eatures
Z bulk-labeling of 3D lines

Feature type conversion

=

640574 .68; 226398.61 | Coordinates ,

Ml mlanda

v Bender

T O T — ¥ F T SR e e
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New Space-Time functionality in GRASS 7

Temporal data processing in GRASS GIS
The temporal GIS framework in GRASS introduces three new datatypes that are designed to handle time series data:

e Space time raster datasets (strds) are designed to manage raster map time series. Modules that process strds

have the naming prefix t rast.
e Space time 3D raster datasets (str3ds) are designed to manage 3D raster map time series. Modules that process

strads have the naming prefix trast3d.
« Space time vector datasets (stvds) are designed to manage vector map time series. Modules that process stvds

have the naming prefix t vect.

Temporal data management in general

List of general management modules:
Export/import conversion Querying and map calculation Aggregation

« {.connect .
¢ t create ¢ trast.list

e tremove » trast.export » trast.extract ¢ trast.agaregate.ds
. t-register = trastimport « t.rast.gapfil « trast.aggregate

« tunreaister « trast.out.vtk e trast.mapcalc e brast.series

e tinfo s trast.torast3 » trast3d.extract

o tlist « r3.out.nefcdf » trast3d.mapcalc

. Fast?)d ist + tvect.export « t.rast3d.univar

. t_vect |i5§t . t.vect._extract

« tvect.db.select Statistics and gap filling « t.vect.import

e t.sample . t.vect.ab_sewe.strds

« t.support « trast.gapfil * —E-VECE-U”AV?V rd

* t.topolo » trast.univar * Lvect.whal.slrds

Space time datasets are stored in a temporal database. SQLite3 or PostgreSQL are supported as SQL database back
end. Connection settings are performed with t.connect. As default a sqlite3 database will be created in the
PERMANENT mapset that stores all space time datasets and registered time series maps from all mapsets in the
location.
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GRASS GIS 7: Space-time functionality

prﬁcip_abss@timeserieg

T
i

trnean@timeserieg e e Dt e i e e

abgtmean@timeseries e o e

":}I Q,Ql "'3: l;j\-l "LI l;jl-l "JI Q"bl
EE“T'Q% i ﬁe“igg i @“100 o ee“igg o

@ +& Ba

Select space time dataset(s):

|abstmean@timesen’es,tmean@timeseries,precip_absﬂ@“a | Draw

] 3D plot of spatio-temporal extents

Screenshot: S Gebbert/A. Petrasova

t.reqgister: Registers raster, vector and raster3d maps
INn a space time dataset
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GRASS GIS 7: Space-time functionality

-
- GRASS GIS 7.1.svn Layer Manager X g GRASS GIS 7.1.svn Map Display: 1 - Location: latlong was84@clorofila

il i b I Hel A | : ) PO—
5F|‘=.~ SEtt".‘?: Raster Ve:’cor Imagery 3D raster Dati ase Tempo:-ra Help & |[:ﬁ >~ w B 4.:.. ﬁ') ﬁ n p Q Q E L; [@ g (20 view
FIERI LT Y

/8l EHan 3 @0 N -

. Display 1 Lol GRASS GIS Temporal Plot Tool

W Iand_r'n'ausic@F’EF’J\-'hﬂ.E
- o " bathimetry_lines@P

| e—= cla_monthly average

(7]
o

& ="» cla_monthly averag

y_average
Mo
o

=
L
T

[
o

da_monthl

wm

of mk
v B ] © %] il el o M 2 3

TS ST~ N o SR« L v SN« ST A LN (S A L N

Temporal resolution: 1 month

rOo0O Fv BE

Select space time raster dataset(s):

. : Rd
X and ¥ coordinates separated by comma:
-57,2692307692,-40.8956043956 | Draw
Map layersi Command console Search modules | Data catalog | Python shell | | AV j

|cf:rast map:cl.a_mont.l;l-ﬁa_average_: @clorofila |72:06:27,13W; 38:28/01.325

(in PDF, click for animation)

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


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

GRASS GIS 7 and R integration

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

https://grasswiki.osgeo.org/wiki/R_statistics/rgrass?’

=
File Edit WView Terminal Tabs Help
[neteler@oboe:~
/ /f N | / /7 /
VA R A S A A o B I N S VY f
VA A | Y A S A S S S A
hY A A N / /! hY /]
Welcome to GRASS GIS 7.0.Zsvn (r65960)
GRASS GIS homepage: http:/
This version running through: Bash 5
Help is available with the command: g.manu
See the licence terms with: g.vers
Start the GUI with: g.gui
When ready to quit enter: exit

GRASS 7.0.2svn (nc_spm_B8_grass7):~ > rstudio &
[1] 26735
GRASS 7.0.2svn (nc_spm 08 grass/):~ > D

© Markus Neteler 2016, Germany

'——

B RStudio

File Edit Code View Plots Session Build Debug Tools Help

IR ‘ Clearing plots... | K| Project: (None) -
Console -/ = Environment History -
R version 3.2.1 (2015-06-18) -- "World-Famous Astronaut" A &% [ | % Import Dataset- | | (& List

Copyright (C) 2015 The R Foundation for Statistical Computing

Platform: x86 64-redhat-linux-gnu (64-bit) # Global Environment~

Values

R 1s free software and comes with ABSOLUTELY NO WARRANTY. ©ncdata Large SpatialGridDataFr..
You are welcome to redistribute 1t under certain conditions.
Type 'license()' or 'licencel)' for distribution details.

Natural language support but running in an English locale
R 1s a collaborative project with many contributors.
Type 'contributors()' for more information and
'citation()' on how to cite R or R packages in publications.
Type 'demo()' for some demes, 'help()' for on-line help, or Files Plots Packages Help Viewer [
‘help.start()' for an HTML browser interface to help. B Zoom | Fexport- Q]| | & &
Type 'g()' to quit R. —
= libraryirgrass7)
Loading required package: sp
Loading required package: XML
GRASS GIS interface loaded with GRASS version: GRASS 7.0.2swn (20
15)
and location: nc_spm_08 grass7 M

—_ “‘l

= execGRASS("g.region", raster = "elevation", flags = "p")
projection: 99 (Lambert Conformal Conic)

zone: o]

datum: nada3

ellipsoid: a=5378137 es=0.006694380022900787
north: 228500

south: 215000

west: 630000

east: 645000

nsres: 10

ewres: 10

rows: 1350

cols: 1500

cells: 2025000

> ncdata <- readRAST("elevation", cat=FALSE) u



https://grasswiki.osgeo.org/wiki/R_statistics/rgrass7
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New Python API integration

Navigation

Main Page
Community
Developrment
Documents
GRASS Help
Recent changes

Help

Toolbox

What links here
Related changes
Upload file
Special pages
Printable version

Permanent link

http://grass.osgeo.org/wiki/GRASS and Python

Page Discussion

GRASS and Python

Read Edit View history

-

L§EJ Search

1 Python S1Gs
2 Writing Python scripts
2.1 Python script ed
2.2 Using the GRAS
2.3 Creating Python
2.3.1 M3-Wind
2.32 Linux
2.4 Running extern
2.5 Testing and insl
2.5.1 Debuggir
2.5.2 Installatig
3 Python extensionsin
3.1 Python Scripting
3.2 Python Ctypes |
3.3 wxPython GUI g
3.4 Python-GRASS
3.5 Using GRASS ¢
4 FAGQ
5 Links
5.1 General guides
5.2 Programming

5.3 Presentations

File  Edit

@ v B * v e 0 v @ http://grass.osgeo.orgfgrass71/manual€d 9 @ Google

Introduction to Vector classes — Python library documentation documentation - Konqueron

View Go

Bookmarks

Tools

Settings

Window Help

W

Introduction to Vector classes

Details about the architecture can be found in the GRASS GIS 7 Programmer's Manual GRASS

Vector Library

Instantiation and basic interaction.

>>> from pygrass.vector import VectTopo
>>> municip = VectTopo( ' 'boundary municp sglite')

=>> municip.is open()

False

>>> municip.mapset
)0

>>> municip.exist()
True

>>> municip.mapset
‘userl’

Open the map with topology:

>>> municip.open()

get the number of primitive:

# check if exist,

Python library documentation documentation » PyGRASS documentation »

and 1f True set mapset

Previous topic
Introduction to Raster
classes

Next topic
Interface to GRASS GIS
modules

Quick search

Go

Enter search terms or a
madule, class ar function
name.

previous | next | modules | index


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

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
o l"’ ﬁ ﬁ g E 4ﬂ

github.com

Introduction to the GRASS GIS 7 Python Scripting
Library

The GERASS GIS 7 Python Scripting Library provides functions to call GRASS modules within scripts as subprocesses.

The most often used functions include:

 run_command: most ofien used with modules which output raster/vector data where text output is not

expected
 read command: used when we are interested in text output

= parse_command: used with modules producing text cutput as key=value pair
o write command: for modules expecting text input from either standard input or file

Besides, this library provides several wrapper functions for often called modules.

Calling GRASS GIS modules

We start by importing GRASS GIS Python Scripting Library:

In [ 1: import grass.script as gscript

Before running any GRASS raster modules, you need to set the computational region using g.region. In this example,

we set the computational extent and resolution to the raster layer elevation.

In [ 1: gscript.run_command('qg.region', raster='elevation')

The run_command() function is the most commonly used one. Here, we apply the focal operation awverage

(r.neighbors) te smooth the elevation raster layer. Mote that the syntax is similar to bash syntax, just the flags are

specified in a parameter.


https://github.com/wenzeslaus/python-grass-addon
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GRASS Addons: User contributed extensions

Fetch & install extension from GRASS Addons

The Addons repository is SVN based: e

[http:j,'svn.osgeo.org}grass;grass—addons,’grass?| Fetch
One-click installation with I e
extension Manager e

~+l-general

Increasing inflow of Python scripts | e _sebalos

................ i.eb.zom

Users can easily obtain write access e
to develop new functionality i trovey
................ i.gravit}f

---------------- i.histo.match

Peer review through SVN commit | e muto

. e (L i rotate

e m a I I I I St ---------------- i.segment.gsoc

---------------- i.segment hierarchical
................ i.spec.unmix

................ ivimpi

Also github, gitlab etc. now supported | wavelt

Options
~| Don't install new extension, just compile it

Install system-wide (may need system administrator rights)

" Download source code and exit
~| Werbose module output
Help 3¢ close Install

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



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

I Where's the stuff? @
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GRASS IS

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/rgrass?/

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


https://grass.osgeo.org/download/
https://grass.osgeo.org/grass70/manuals/addons/
https://grass.osgeo.org/download/sample-data/
https://grass.osgeo.org/support/
https://grasswiki.osgeo.org/wiki/
https://grasswiki.osgeo.org/wiki/R_statistics/rgrass7
https://grass.osgeo.org/documentation/manuals/
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