Moritz Lennert - ULB
Membre du comité de pilotage
du projet GRASS

GRASS GIS 7: La mere des
SIG, toujours jeune !
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Une histoire longue et particuliere

Développé par I'armée US (CERL) a partir de 1982 !

Milieu 1990: CERL a rempli sa mission: arrét du
developpement et transfert du code source vers le domaine
public

Reprise du developpement par les Universités Baylor
(Texas) puis de Hannover (Allemagne), et plus récemment
(2001) par le ITC-irst devenu la Fondazione Bruno Kessler
(FBK)

1999: license originellement du domaine public devient
GNU General Public Licence (GPL) pour la version 5.0

2006: Open Source Geospatial Foundation (OSGeo)

—_
v
[0
=)
w
=
0
S
<
—
©
=
>
o
c
o
=
G
-+
c
[
0
4]
—_
o
©
c
o
e,
0,
0
©
Qo
i
-
w
c
=
o
-
N
)
=
o
=

v
(%]
c
o
=
<
P
>—
£
O
O




* Un environnement d'analyse

GRASS est de conception modulaire: une fonction =
un module

— Economie mémoire et CPU
— KISS principle

Modules regroupés en familles désignées par une
lettre générique (ex r. pour les opérations sur raster,
V. pour les vecteurs)

L'interface graphique n'est qu'un module parmi les
~350 !

Modules lancés a partir des menus de cette interface
graphique ou a partir de lignes de commandes

Possede ses propres formats de données (=>
données sont importées)
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GRASS GIS 7 : Un renouveau en continu

L'image que certains ont encore de GRASS...
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http://en.wikipedia.org/wiki/File:Cromemco_System_One_(CS-1H)_1981.jpg

L'image que certains ont encore de GRASS:

95939

GRASS GIS 7 : Un renouveau en continu

[I11]

|

g

fle settings |[EEHE Vector Imagery Volumes Datsbase Help

=Le Vel e
IFCbSBERENN |

GRASS GI5 Map Display: 1 - Location: nc_spm_08

lost surface [r.cost]
east cost route or flow [r.drain]

haded relief [rshaded relief]

ope and aspect [rslopeiaspect]
rrain parameters [r.param.scale]
wtural features [rtesture]

istance to features [r.grow.distance]

orizon angle  [r.horizon]

« Render |rwalk -- Outputs a raster map layer showing the anisotropic cumu

GRASS GIS Layer Manager

, 3

& | Mirror mode

Develop raster map 3 = 7 Japan_before, flood@tsunami_japanzoil
Manage colors % S —
Query raster maps 3 o
Buffer rasters  [rbuffer] —_
T x

Closest points  [r.distance] ]
sk st - —
Raster map calculator [rmapcalc]
Meighborhood analysis »
overlay rasters »
Solar radiance and shadows 4
4
4
»

Terraln analys

Transform features
Hydrologic modeling
Groundwater modeling  [r.awflow]

Landscape structure modeling »
Landscape patch analysis 13
wildfire modeling >
Change category values and fabels »
Concentric circles  [rcircle]

Generate random cells [ 3
Generate surfaces 4
Generate contour lines  [r.contour]
Interpolate surfaces >
Report and statistics p P

@ Moritz Lennert, based on a presentation by Mark
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http://en.wikipedia.org/wiki/File:Cromemco_System_One_(CS-1H)_1981.jpg

GRASS 7: Nouveau modeleur graphique

Ble settings Model Help

GRASS GIS GraF;Hic:;i Modeler - gﬁip. gxm_"

32 B%GRE SV

P E s O

—r—
(1) db.select (-” ms;i:‘:rok \3—h i5) g.region
e g

(2) g.mapset

e
inputfoutput
wzarky

(2] win.ogr

(4) db exscute

—b(/:l'ﬁ} sloupec in%sloupce split!" ".")

(7) r.mack

[8)%amethod == "idw' ~—m——

aLtput
(4] wosurfadw @

i

Condition

f-else properties

i%methnd =="'idu"

M Iterms |Variab|es | Command output

12 | Marma

- Llet ef tame in ' block

Command

[]4 dbexecute

|Cnnditicn:%meﬂ’1a == 'idw 15 gregon
—= 16 loop
]7 rmask

En bonus:
Exportation comme
script Python

ViU idw

D I Marms

List of iterns in 'alse’ block

db.execute input=/homefmartin/grassdata/ne_... <]
g.regian --ovarwnta rast=mazk2008 res=10
Condition: cloupec in 2%%sloupce.splt™ ")

rmask -r

|wisurfidw -n —everwnte Input=vzarky output=2a, .

cammand

]! dbsalect
[12 gmapset

[]13 win.ogr
]2 dbexacute
1% gregion

dhb.celect -c sql=SELECT id FROM farrns WHER... |2
g.mapset -c mapset=yvracoy

winagr -o --ovenwrite dsn=Pa:dbname=prefar..
db.sxecute input=/homefmartin/grassdata/ne_...

g.ragian --owensnte rast=rmazk2006 res=10 :I

RAE

ﬁgancal l @QK |

@ Moritz Lennert, based on a presentation by Markus Neteler
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GRASS 7: Digitalisation topoligique

GRASS GIS Map Display: I - Location: nc spm 08

e R BeLLNARE i b8 by

— — — — s | =]

aF = Y, =3 = -~ :
gllﬂat?—tra'n'nE-T- ol | JEB & C% &3 ‘FI Copy features from (background) vector map

Digitize new area (composition of boundaries zsfboundaries
without category and one centroid with category) linesfhaundarias

Break selected linesfboundzries at intersection
Snap selected linesfboundaries (only to nodes)
Connect selected lines/bourdaries

Query "eatures

Z bulk-labeling of 3D lines

Feature type conversion
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Analyse réseau dans GRASS

GRASS GIS Map Display: 1

Deuelop vector map

>
Manage colors >
Query with attributes [v.extract]
Query with coordinate(s) [v.what]

Query with another vector map [v.select]

>k s B¢ PPN

0

Buffer vectors [v.buffer]
Lidar analysis
Linear referencing

Mearest features [v.distance]

AP m

MNetwork maintenance [v.net]

Overlay vector maps > Allocate subnets [v.net.alloc]
Change attributes / > Split net [v.net.iso]
Generate area for current region  [w.i ion] Shortest path [v.net.path]
Generate areas from points > Shortest path for sets of features [v.net.distance]
Generate grid [v.mkgrid] Shortest path using timetables [v.net.timetable]
Generate points »  Shortest path for all pairs [v.net.allpairs]
Remove outliers in point sets [v.ojitlier] Visibility network [v.net.visibility]
Test/training point sets [v.kov] Bridges and articulation points [v.net.bridge]
Update area attributes from raster \[v.rast.stats] Maximum flow [v.net.flow]
Update point attributes from areas \v.what.vect] Vertex connectivity [v.net.connectivity]

|| Update point attributes from raster > Components  [v.net.components]

o Centrality [v.net.centrality]

|  Reports and statistics \ >

Steiner tree [v.net.steiner)

Minimum spanning tree  [v.net.spanningtree]
Traveling salesman analysis [v.net.salesman]
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Nouveaux outils pour la modélisation
hydrologique

J. Jasiewicz, M. Metz / Computers & Geosciences & (1811) -

external software

modeling of acumulation maps
with different algorithms

r.terraflow
madeling of acumulation mag
with deprassion filing

b ; r.stream.slope
Y 1 lat .
r.watershed i ac“;‘:: on ¥ local flow lines praperbies
madslng of flow accemulation I X n slope subsystermn
and stream nebwos ! 3
/ e % v / r.stream.distance
flowpath distancafalevation
(a3 rstream.extract A s r.stream.stats
o . . Hortonian statistic
= — advanced modeling of flow directicn \
g 5 and straam natwork Etxti_esrtf\all
[ \ statistical
=3 r.stream.order = it
e E slream ordaring, opology
T anag y r.stream.channel
‘a local siream channel proparies
S \
r.stream.basins r.stream.segment

advanced maodalng of basins geometrical properties
of ordared network
parlition of the netwark

into atrght-line sectons

Fig. 2. The structure of the r.stream toolset and data flow between particular modules and external software.

Com puters & Googcienced & |E) N e

Contents lists available st ScisnceDiract

Computers & Geosciences

jaurnal homepage: www.eisavier.com ffocatef/onges

A new GRASS GIS toolkit for Hortonian analysis of drainage netwaorks

Jarostaw Jasiewicz*®, Markus Metz "

* s M iekliwive
W itmiveesiy uf i

niverity, Genekology axd Cromfamiation Lesiiture, Dtigi
ilidure af Experiniestol Kenlagy, A¥es 11, BO0GD Lim

s 27 SO0 Feznai, Falund
iy

ARTICLE INFD ABRSTRACT

Artkele blilary.
Eeceived
Eeceived in

The aim of this paper 15 fo present d new GRASS 615 toolset designed for Horfonian analysis of drainage
010 networks. The retream toolset uses 3 multiple flow direction algorithm for stream network extraction
s well as for caleulating ether hydrogeomorphological featores in the carchment's area. A all GRASS
LIS toolsets, ratream consists of several separate modules that can exiract stream pebworks from a
specirum of sccumutation maps. arder the extracted network using several ordenng methods, do
advanced madeling of hasin’s boundary, perform Hortenian statstics, calculate additional parameers
such as Aow path distance to watershed slements, partition ordered and unardered networks mto near-
straighi-line seciors, and calculate sector dizections. The package is free and open-seurce soffwanes.
availabic far GRASS version B4 and lacer

ki delineation
GRASS GIS
Kitwork Djabgy

& 2007 Eksewier Lede AlL tights reserved.
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GRASS 7: Nouvel outil de géorectification

GRASS GIS Layer Manager

Pour données matrICIe”eS File Settings Raster Vector Imagery Volumes Database Help

(images, scans) IR NG
et vectorielles —— — o
/B EHen @9

Georectifier

 Display 1

s MG PP g et G B O
- P
a % 50E EH

[EePLia i 5
| use source £ sowrce N [arger E target N Forward emor  Backward emor

| 1 IS635T98I92 277.546910242 13.3521745535 525056161803 0.000103 1.548583 |
| 2 336974480312 436.530277519 13.3500963852 525145721439 0.000133 2119324 I
| w3 307276924741 TIE.539818538 13.34713684736 52.5309556562 0000015 0.241019

| o 4 773003958284 953.355733%41 133911738251 52 5448493550 0.000029 0445004

| o 5 136767660030 635.949595363 134476546145 52 5264975442 0000014 0715143
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GRASS 7: Outil pour classification supervisée
http://geo.fsv.cvut.cz/~landa/publications/2012/ogrs2012/poster/figures/

Supervised Classification Tool
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|360894.59: 5584421 92 Coordinates = | & Render

Génere des signatures spectrales pour une image et permet d'analyser les zones
d'intérét / d’entrainement

CC-BY-SA license

@ Moriti



GRASS 7: classification basée objet

l.segment - Segmentation d'image

GRASS GIS Map Display: 1 -Location: nc spm 08 grass?

T e Mee L, NAR B G & | Hw -
I8 -—| i -

GRASS GIS Map Display: 1 -Location: nc spm 08 grass?

s MeLPLNAR &I & B -

|638372.49; 22074350 | coordinates v | | @ Render |638422.30; 220749.29

b i.segment [imagery, segmentation, classification, object recognit + - O X

. Manual
MName of input imagery group: (group=name)
I'thoEElll:l t792 subset 20cm@userl] .IE-:':
MName for output raster map: loutput=narme)
|c_:rtthU1D_t?92_subset_20cm_segment IJI
Difference threshold between 0 and 1: (threshold=float]

lo.75 |
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http://grass.osgeo.org/grass70/manuals/i.segment.html

Nouvel outil de comparaison de cartes

Map Swipe AT TE TR

e

: & (i ~ |l e T - ] @& @ 0% H
[ R |Mimrmede o[ ® [ # R ‘%"| PP ANl @

japan_before_flood@tsunami_japan2011 japan_flooded@tsunami_japan2011

|140:44:28.94E, 38:08:50.61N

g

[140:50:19.15E; 38:45:54.94N

Images pré et post catastrophe du tsunami au Japon en 2011
(Images MODIS des 26 février et 13 mars 2011)

SO

| &7 Render ]

@ Moritz Lennert, based on a presentation by Markus Neteler

CC-BY-SA license



GRASS 7: outil de visualisation 3D (wWxNVIZ)

i GRASS GIS Map Display
e =3
et & ‘ } 1
i L_E = n ) File Settings Raster Vector [magery WVplumes Database Help
- - |'==| - [";F“] —p In—I 1. | [:5 ;J b 5 La % ‘-a \‘: o le s
fit ¥y L P T |=é w O I | i/ B BT @d
| r View  Data .? Appearance Analysis l
Draw.
Mode: | slices 3| shading: | gouraud ¢| Resoiution: [3 |21
| List of slices
[ 7] Siice paraliel to Z | et |
# Slice parallel to 2 ]
|
_ (3]
_ Down_| K]
It | +J
| Slice attributes | é)
Slice parallel to axis: | Z _::_j 1
West edge: East edge: g
| Easting (X} - (i) [as3) : ~
Northing (v): [ i1 e
Height (Z):. [3 i e = = )
ight(2):  ([F = =
=2 | =
Transparency: |o_”, | Reset | 7
Position — ‘ 3
. Map layers _j.!n v_ldl_l' Command console c
- e}
| Slice attributes | ' -FU
Slice parallel to axis: | X < | c
o ()
North edge: South edge: $
Northing (Y): [ ] ] S.
Height (Z): [} ! {iz]] ©
West edge: East edge: c
Easting (X): 1 ! {5 o
D
Transparency: 3| Reset ] 0
_— (©
| Position - —Ci
[ . ; 1 .
Map layers §3D_\;i¢\n§| Command console | | GL) 3
| Coordinates | c o
b £ ] ()] O
- _I =
Programming/screenshot: N
Anna Petrasova S >
. - - - - o
http://grasswiki.osgeo.org/wiki/WxNVIZ =3
®0


http://grasswiki.osgeo.org/wiki/WxNVIZ

GRASS 7: Traitement de données massives

Depuis 2005 GRASS GIS support native des CPU 64bit
GRASS GIS 7 supporte de gros fichier, méme sur Windows 32bit

Installé sur des Grids et super-ordinateurs du TOP500 (AKKA Umea,
ENEA Frascati, Aurel Bratislava, ...)

Tourne sur Linux, AlX, Solaris, freeBSD, netBSD, ...
Différentes possibilités de parallélisme
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http://en.wikipedia.org/wiki/File:IBM_Blue_Gene_P_supercomputer.jpg

GRASS 7: Traitement de données massives

Un effort particulier pour ameliorer les performances. EX: r.cost
(surfaces de colits)

600
480
o 360
o
S
S 240 ‘B GRASS 6.4.2
Z ‘B GRASS 7
120

O - . nm

0 1 2 3 45 6 7 8 9 10
million points

Autre exemple:

ACP sur 30 million de
pixels en 6 secondes
sur un petit laptop
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Integratlon GRASS et QGIS : Traitements

i QGIS 2.2.0valmiera
Project Edit \iew Layer Settings Plugins ‘Vector Raster Processing Help

Dpﬁkw%WQW@@ npp@ﬂe%c e

P /BB A=<l *@I TS diiliss6

Layers £
@E = @ (9 zipcodes wake

i) |
M
%

Vil

&

il

HHHVINNSN

{4 v.dissolve - Dissolves boundaries between adjacent areas sharing a common ce # 0 X

m———] o
Parameters | Log | Help |

a

e

Show advanced parameters

InpLt vector layer
| zipcodes wake [USER:100000] s '@
Name of column used te dissolve common boundaries

cat

MNAME

OBJECTID

PERIMETER

SHAPE_Area

SHAPE_Leng

WAKE_ZIPCO

ZIPCODE

ZIPCODE_

ZIPCODE_ID -

ZIPMNAME B

ZIPNUM

Layers "Browser | ‘

& coordinate: |

Fusionner géométries selon colonne textuelle:
Traitements appelle GRASS dans une session

Eev0 30 @
» 2

Processing Toolbox @ &
Search..

i+ Recently used algorithms -

+ $@ GDAL/OGR [32 geoalgorithms]
+ B GeoServer/PostGIS tools [8 geoalgorithms]
-1 @ GRASS commands [157 geoalgorithms]

[+ Imagery (i*)

[+ Miscellaneous (m.#*)

|+ Raster (r*)

=] Mector (v

v w.buffer.column - Creates a buffer around features of given type.

v.buffer.distance - Creates a buffer around features of given type.
v.class - Classifies attribute data, e.g. for thematic mapping.
v.clean - Toolset for cleaning topology of vector map.
w.clean.advanced - Toolset for cleaning topology of vector map (A...
w.db.select - Prints vector map attributes
v.delaunay - Creates a Delaunay triangulation from an input vecto...
vidissalve - Dissolves boundaries between adjacent areas sharing. ...
w.distance - Finds the nearest element in vector map 'to' for elem...
w.distance toattr - Finds the nearest element in vector map 'to’ for...
w.drape - Converts vector map to 3D by sampling of elevation rast...
wv.extract - Selects vector objects from a vector layer a new layerc...
wv.generalize - Vector based generalization.
wvhull - Produces a convex hull for a given vector map.
vin.dxf - Converts files in DXF format to GRASS vector map format.
vinwfs - Impert GetFeature from WFS
winfo - Outputs basic information about a user-specified vector m...
chv Randon’!l}«r part|t|on pomts into testftrain sets,

R I e e I e

virtuelle qui renoive le résultat (ici: SHAPE file)

@ Moritz Lennert,' based on a presentation by Markus Neteler

CC-BY-SA license



nnnnnnn tamination severeness Flood frequency classes
V4 - - 5

2 o insignidicant aa = o Ennusl og-%&ﬂ o

& & low HE A 2-5yeas ﬂ i

& + maedium iré‘* o & + wevery 5 years 98 ag@
1l % high @ ‘ol 7 A 'y
1 o ensis oé“‘aooug o

T S I

i b 500 2 a0k et

ﬁ T ’Ig T T T
268000 20! 2000 00 270000 271000 27200 301

GRASS 7.0.svn (nc_spm_08 _grass7):~ >R

R version 3.0.1 (2013-05-16) -- "Good Sport" j h 1 ﬂﬂﬂﬂm
Copyright (C) 2013 The R Foundation for Statist| =~ ==r== T 1 3 1
Platform: x86_64-redhat-linux-gnu (64-bit) e o

> library(spgrass6) L / /
Loading required package: sp e el o = S

Loading required package: XML L - i e
GRASS GIS interface loaded with GRASS version: GRASS 7.0.svn (2013)
and location: nc_spm_08 grass7?

>

> myrast <- readRAST6(c("geology"”, "elevation"), cat=c(TRUE, FALSE))

> myvect <- readVECT6("roads")

> writeRAST6(myrast, "elev filt", zcol="elev")

@ Moritz Lennert, based on a presentation by Markus Neteler

CC-BY-SA license

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



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

GRASS 7: Support native du WPS
Z00 .

http://zoo-project.org

exploring horizons

<?xml version="1.0" encoding="UTF-8"?> p
<wps:ProcessDescriptions xmlns:wps="http://www.opengls.net/wps/1.0.0" bq/é?t) i)rY)(:GEE;E;Ir7£7
xmlns:ows="http://weww.openglis.net/ows,/1.1" .
xmlns:xlink="http:/ /wew.w3.0rg,1999/xLlink" f;EErW/I(:E?

xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
¥s1:schemalocation="http:/ /fwww.openglis.net/wps,/1.0.0
http://schemas.opengis.net/wps/1l.0.0/wpsDescribeProcess_response. xsd"
service="WPS" version="1.0.0" xml:Llang="en-Us">
<ProcessDescription wps:processVersion="1" storeSupported="trus" statusSupported="trus's
<ows:Identifier=r.grows/ows:Identifier>
<ows:Title=Generates a raster map layer with contiguous areas grown by one cell.</ows:Titles>
<ows: Abstract>The manual page of this module 1s available here: http://grass.osgeo.org/grass70/manuals/html70 use
=<ows:Metadata xlink:title="raster" />
=DataInputs:=
<Input minOccurs="1" maxOccurs="1"=
<ows :Identifier>input</ows:Identifier>
<ows:TitlesMame of input raster map</ows:Titles
<ComplexData maximumMegabytes="2045">
<Defaul t=
<Format:
<MimeTypesimage,/tiff</MimeTypes>
</Format>
=/Default>
<Supporteds>
<Format=
<MimeType=1mage/tiff</MimeType=
=/Format=
<Format:
<MimeType>1mage /geotiff</MimeType>
</Formats>
<Format:
=MimeTvnesannlication/onenti ffe/MimaTvnes

@ Moritz Lennert, based on a presentation by Markus Neteler
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Nouveaux outils de gestion de données
spatio-temporelles

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

« Space time raster datasets (strds) are designed to manage raster map time series. Modules that process strds
have the naming prefix t.rast.

« Space time 3D raster datasets (str3ds) are designed to manage 3D raster map time series. Modules that process
str3ds have the naming prefix t.rast3d.

* 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 ger Exportiimport conversion Querying and map calculation

List of general management modules: ¢ trastlist
« trast.export « trast.extract
» f.connect » Lrast.import « Lrast.gapfil
« Loreate « trast.out.vik « trast.mapcalc
» Lremove « trast.torast3 « t.rast3d.extract
. E-Ligr;ﬂiesf[er e r3.out.netedf » t.rast3d mapcalc
2 mg_ « [.vect.export « trast3d.univar _
o List « L.vect.exfract Aggregation
e trast3dlist Statistics and gap filling « {.vectimport
o tvectlist « . vect.observe.strds « trast aggregate.ds
« t.vect.db.select o trast aapfil * t.vect univar « Lrast.aggregate
. E_sam 1et i Erast iERvar « t.vect.what.strds « trast.series
» f.suppor Bl i
« { topolo

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.

Gebbert, S., Pebesma, E., 2014. TGRASS: A temporal GIS for field based environmental
modeling. Environmental Modelling & Software 53, 1-12. (DOI)
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Nouvelle APl Python

http://grass.osgeo.org/wiki/GRASS and_Python

High-level APl (GRASS scripting library) pour faciliter
I'utilisation des modules GRASS

[ GRASS Python Scii »

= e 5 i

7 grasswiki.csgeo.org

i Applications @ Deblan.org [3]azz I toussaint

Wi Ki
See also GRASS and Python for more g
Main Page e m
o SRC/GRA
comumy, # check presence of raster MASK, p
Development mask_found = bool(grass.find_file(
Documents if mask_found:
GRASS Help grass.message(_("Raster MASK f
Recent change grass.run_command('g. rename’,
Help quiet=True)
~ Tools # save current settings:
What links h grass.use_temp_region()
Related chal i , , :
Soesialoa # Temporarily aligning region reso
9 pag # keep boundary settings
Rrintabie ve grass.run_command('g.region', alig
Permanent |
Page informj # prepare raster MASK
if grass.run_command('v.to.rast',
use='cat', qu
grass.fatal(_("An error occurr|
# dump cats to file to avoid "too
p = grass.pipe_command('r.category
cats = []

Page Discussion

GRASS Python Scrigti

Read View source View history

m

vy @ & O
Low-level API (avec
Ctypes) pour accéder
directement aux routines :

& Login Request account ||

Q

Neteler

Introductionto Vector classes — Python library documentation documentation - Konqueror

Fle Edit

¢ w EL’

View Go Bookmarks Tools Window Help

* v e u v ﬁ!mHttp:ffgrass.osgeo.c_:rgfgra_ss?l,fm_anL_J_alsﬂ v B @ Google v

Settings

Python library documentation documentation » PyGRASS documentation » previous | next | modules | ind:

Introduction to Vector classes

Previous topic
Introduction to Raster

Details about the architecture can be found in the GRASS GIS 7 Programmer's Manual: GRASS classes
Vector Library .
MNext topic
Instantiation and basic interaction. Interface to GRASS GIS
modules

>>> from pygrass.vector import VectTopo

>>> municip = VectTopo('boundary municp sqglite')
>>> municip.is open()

False

>=> municip.

Quick search

mapset So
Enter search terms ar a

module, class ar function
name.

=>> municip. # check if exist,
True
>=> municip.

'userl’

exist() and 1T True set mapset

mapset


http://grass.osgeo.org/wiki/GRASS_and_Python
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Ou peut-on trouver tout cela ?

GRASS GIS 7 Software:
Téléchargement gratuit pour MS Windows, MacOSX, Linux:
http://grass.osgeo.org/download/

Addons (extensions contribuées par les utilisateurs):
http://grasswiki.osgeo.org/wiki/lGRASS AddOns

De données d'exemple libres :
Set de données tres riche sur la Caroline du Nord
... disponible comme secteur GRASS ou d'autres formats courants

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

Aides pour les utilisateurs:
Mailing lists (également en francais):
http://grass.osgeo.org/support/
Wiki:
http://grasswiki.osgeo.org/wiki/
Manuels:
http://grass.osgeo.org/documentation/manuals/
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http://grass.osgeo.org/support/
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http://grass.osgeo.org/documentation/manuals/

http://grass.osgeo.org

http://trac.osgeo.org/grass/wiki/Grass//NewFeatures

Thanks to
Markus Neteler, GRASS project leader

Coming soon:

Fondazione E. Mach (FEM) -

Centro Ricerca e Innovazione GRASS GIS 7! AN\

GIS and Remote Sensing Unit { X 2

38010 S. Michele all'Adige (Trento), Italy Pl o - %J EE:’@
http://gis.cri.fmach.it v THANKS N

http://www.osgeo.org — ~

markus.neteler@fmach.it
neteler@osgeo.org
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