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

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:

7z ®
. 200 -

http://zoo-project.org

MacOSX

Map Region Display Raster Vector Site Image Import Export MapCreating Misc Databas

EIBIE]

GNU/Linux

Camdratm

D, ...


http://grass.osgeo.org/

I What's GRASS GIS? s

« Raster 2D/3D (voxel) processing

« Vector 2D/3D topological processing

« Vector network analysis support

Image processing system

Space-time cubes, temporal GIS —

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

Native raster and vector format

3D Visualization system

DBMS integrated (SQL)
with SQLite, DBF,
PostgreSQL, MySQL,
and ODBC drivers
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GRASS GIS 7 User interface

L » Map Displ: L spm_0 TSN # GRASS GIS Layer Manager

T R BePLHAA B N B6 [pes

File Settings Vector Imagery Volumes Database Help

| . Develop raster map 3
B @] '

Manage colors
@ y ij Query raster maps 3
: Buffer rasters [r.buffer]
Closest points [r.distance]

Mask [rmask] - 2

Raster map calculator [r.mapealc]

oot Neighborhood analysis 3
1% sat7 Overlay rasters » J
: f
|sat7  Solar radiance and shadows 3
Y
Cost surface [rcost] Transform features 3
Least cost route or flow [r.drain] el meeing »
Shaded relief [r.shaded.relief] Groundwater modeling [r.gwflow]
AEpoEd e [ApaEpeE) Landscape structure modeling »
Landscape patch analysis 3
Terrain parameters [r.param.scale]
Textural features [rtexture] i b N h d L. DAR t. I I l i .
iablyir oa] Change category values and labels » a g S ea I I e Se rl es .

Distance to features [r.grow.distance] Concentric circles  [r.circle] d u n e m Ovi n g ove r 9 yea rS

. Generate random cells »
Horizon angle [rherizon] 7 » . R
Generate surfaces N C U SA) nn t
Generate contour lines [r.contour] ( ’ a n I a I O n
| Interpolate surfaces 3
W Report and statistics » Python shell ‘
959352.17; -107745.65 [ Coordinates =  Render | |rwalk -- Outputs a raster map layer showing the anisotropic cumulative cost of mowng‘

GRASS GIS Map Display: 1 - Location: nc_spm_08
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or imagery
o %% 05 b
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I

[Plats.
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o [sices 3]
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B1@landamar Sice paralel o2
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West edge:
Easting (X): ()
Nothing (v —m
Bottom edge: Top edge:
Height (2); (e ()
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45505560 657675 50859085200 ||

East edge:
B2@landamar

Bl =
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10 15 20 25 30 35 40 4%
B3@landamar

- Slice

Slice parallel to axi

= North edge: South edge:

1500| Northing (Y): [ (L=
1000| Height (Z):

00 West edge: East edge:

Tt TonEwRes Easting (X): 7

iida Ba@landamar
2000
1500] - Position

[<]

Map layers ; 3D view| Command console

510 20 3 40 50 60 70
B5@landamar

i mE e | Lo [ weterets

|360894.59; 558442192 Coordinates =l | & Render



https://ncsu-osgeorel.github.io/grass-temporal-workshop/
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GRASS GIS 7 graphical user interface WV

File Settings Raster ‘ector Imagery Volumes Database Help = & & R E q.:.) (;('D (;_3 ;z ;6 (;‘- h"_ ES |& @ 50 view ¥
I —— os| 1 L ¢ -l = & '
EIMEETEEY: :

Display 1 ; amll s < B e
GRASS GIS Attribute Table Manager - <soils_wake @PERMANENT =

&
lsat7_2002_30@PERMEEE

|+ Isat7_2002_20@PERN 1 / Table soils_wake
lsat7_2002_10@PERN

o ¥ roadsmajor@PERMAN Attribute data - right-click to editfmanage records

cat 4° AREA PERIMETER SOILS_ SQILS_ID DSL_MNAI HYDRIC

- ] i, soils_wake@PERMAN!

1 34308200 715717 411 45556 W
2 24420300 141501 19488 18683 CeB2 l ‘)
3 7864140 77984 .4 20036 46346 CeC2
4 136123000 494143 20179 46348 CeB2
5 4255480 36088.4 20209 19401 CeD
L7} 4528200 29120.8 20246 46349 CeD
7 17014800 152088 20256 19447 CeC2
8 3248240 30345 20357 19548 CeD
9 4342250 28882 .4 20833 46355 ApC2
10 1885750 22272 .4 20966 20149 cm B
11 13345800 115666 20970 20153 CeC2
17 19TOEoON 1T7TEOO0 T 1NN ana192 e (=] 4
SQL Query
e Simple  SELECT * FROM soils_wake WHERE ; AREA ~/ Apply
Advanced
Browse datal Manage tables Manage layers
——

= Refresh &-Quit

Nurmber of loaded records: 3378

=R =
M Command console Search module Python shell Wm ‘
e WH=n

dwvect -c map=soils_wake@PERMANENT A |634177.17: 225212 69 Coordinates

4k
<
)
3
o
o
=



Displaying raster and vector maps

A) Using the menu

& GRASS GIS Layer Manager

ZIEN Settings Raster Vector Imagery ‘olumes

Workspace

Database Help

}.I_l —1 |

- X

g P

Eﬁi}@ﬁ =4

Map dis & E

Import raster data
Import vector data
Import 3D raster data
Import database table

Export raster map

Export vector map

B) Using the icons

4
>
4
4
4
b

Display raster maps

GHASS GIS Layer Manager

Add raster Shit+Ctrl+R
Add vector Shift+Ctrl+v
Add multiple rasters or vectors Shift+Ctrl4-L
MNew map display window

Close current map display window Ctrl+w

Close all open map display windows

File Settings Raster ‘ector Imaggf “olumes

D R8s & bl

i

Database

I_/a Display 1
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Help

% & % Ok (o (&

y ll__idd raster map layer (Ctri+Shift+R) |

Display vector maps

GHRASS GIS Layer Manager

File Settings Database Help

G833 b NN L
j:’ L& %Addvectnrmap layer (Ctri+shift+Vv)

ST s ‘—'l R L |
\_/f Display 1 1

Raster “ector Imagery ‘Voggees

[ =
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Showing vector map attributes WV

Opening the attribute table of the “roadsmajor” vector map by
... either right-mouse clicking in layer tree on map name
e ... or using the related “Show Attribute table” icon

File Settings Raster ‘ector Imagery Volumes

i e Table anage READO 0ad 3|0 PERMA m|

- : "1/ Table {readonly) roadsmajor | 1 %
d B2 & | (o (% % 0G0 V) roadamajor]
- Attribute data - right-click to edit/manage records
¢ - - _ =S
! = E = b (5 £ cat *t MAJORRDS_  ROAD_MNAME MULTILA PROPYEAR OBJECTID SHAPE_LEM
yi&@w%f'ﬁl 1 NC-50
: = : - no 0 1 4825.369405 |
- . r 2 2 MC-50 no 0 2 14392 .589038
Show attribute data for selected vector map
3 3 MNC-98 no 0 3 3212.981242
: S 4 4 MNC-50 no 0 4 13381.907552
I i, roadsmajor@PERMANENT 5 5 NC-98 no 0 5 7196.001495
Bi 3] no 0 <] 10185513951
7 7 Us-1 yes 0 7 13655.438586
g g no 0 g 797.901085
9 9 MNC-98 no 0 9 14772.176241
10 10 MNC-98 no 0 10 8446.822876
11 11 MNC-98 no 0 11 14876.323626
12 12 MNC-98 no 0 12 11610.268716
SQL Query
Simple | Advanced
SELECT * FROM roadsmajor WHERE | cat v l= ¥ qﬁ?Apply
Browse data| Manage tables Manage layers
(5 Refresh 3¢ close
|Number of loaded records: 355
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SQL queries of attributes

A4

Selecting the single lane roads in the “roadsmajor” vector map
« Use “Simple” SQL query

 The selected vectors will be highlighted in the map display

GHRASS GIS Attribute Table Manager - =roadsmajori@PERMANENT>

1 / Table roadsmajor

1 b X

Attribute data - right-click to editjmanage records

cat ©°  MAJORRDS_

1 1
2 2
3 3
4 4
=] 5
5] 5]
a8 g8
a 2]
10 10
11 11
12 12
12 12
SQL Query
& Simple
Advanced

Browse data Manage tables
—

Mumber of loaded records; 115

ROAD_MAME MULTILAI PROPYEAI OBJECTID SHAPE_LEN

NC-50 no 0 1 4825.369405
NC-50 no 0 2 14392.589058 1
NC-98 no 0 3 3212.981242
NC-50 no 0 4 13391.907552
NC-98 no 0 5 7196.001495
12 12 MC-98 no 0 12 11610.268716
MC-9 17 12 o m 12 11072 1731704 -’
NC-§
NC-¢ SQL Query
NC-¢ & Simple  SELECT * FROM roadsmajor WHERE | MULTILANE 2 |= 'no! qﬁ?Apply

SELECT * FROM roa

Advanced

Browse data Manage tables Manage layers
e

Mumber of loaded records: 115

& Refresh ﬂ_}-(}uit
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Adding map elements

Using the Wake county “elevation” and “roadsmajor” maps:

i GRASS GIS Layer Mana
File Settings Raster ‘dector Imagery Vo Database Help

o
DR | L@
/B RlIEHRD @O

.~ Display 1

L

--------- @ ¥, roadsmajor@PERMANENT

L

< R

SR R EPPLLNARIEI @ |De v

156

131

106

81

M

56

| Search module | Python shell |

Map layers| Command console (...)

GRASS GIS

A4

-=3 Add scalebar and north arrow
[, Add legend

+ Add text layer

Map Display: 1 -Location: nc spm_C ™.

! 4 :,’q‘ unty, N . £

¥

|d.rast map=elevation@PERMANENT

|642?88.14J 228487.29

' Coordinates



Modifying element settings and position

Using the Wake county “elevation” and “roadsmajor” maps:

[ ¥ GRASS GIS Layer Manager < R GRASS GIS Map Display: 1 -Location: nc spm_08

File Settings Raster Vector Imagery Volumes Database Help oo ‘
& [ el R

A=RRESE SN Nl Wi e el
LEFRD @0

o (@ ¥, roadsmajor@PERMANENT
[ K elevation@PERMANENT

w |

Id

q

a i 5 km |

i’ Map layers| Command console (...) | Sgarch module | Python shell | - _ ‘.

A::|d.rast map=elevation@PERMAMNENT |642?88.14; 228487.29 - ’ Coordinates V5| | ¥ Render
(0 L]

= Use pointer to

= - move map elements

AN . . .

0 - edit element settings with

a click
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Adding vector map labels

A4

Activating vector labels for “roadsmajor” map: right-click map in Layer Manager, Properties

d.vect [display, graphics, vector]

. Displays user-specified vector map in the active graphics frame.

Required rSelection rCc:Iors rLines rSymbols/ Labels E

Layer nurmber or name: (llayer=string)
1 v |

Mame of column to be displayed: -
|ROAD_NAME [v]

Label color: ® L& "?l w *:* ﬁ) ﬁ n ;‘a

by »

s |

Label background color:

| 213:203:203 | N Transparent

Label border color:

| Select Color | % Transparent

Label size (pixels):
'8

|
v

| xclosel |<;«,;5?Apply| | <ok |

d.wvect map=roadsmajor@PERMANENT display=shape,attr tyy

156 /U,H
131
106
- . 81
For a more sophisticated labeling
system, see v.label and v.label.sa.
56

GRASS GIS Map Display: 1 - Location: nc_ spm_08

L | =g | [ & [[20view

o

;? nty, N N

|64??45.?5,‘ 228309.32

' Coordinates



http://grass.osgeo.org/grass70/manuals/v.label.html
http://grass.osgeo.org/grass64/manuals/v.label.sa.html
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Map histogram tool

Using the Wake county “elevation” map:

&

GRASS GIS Map Display: 1 -Location: nc

® & dﬁ':w@»ﬁ)
1

)

' y

1
1

L GRASS Histogramming Tool
—— e I
% ® s P Lglvige| @ O
Histogram of elevation
Q00
800
700
800
]
S 500
[=]
= 400
i
Y 300
200
100
0
80 80 100 120 140
Raster cell values

m_08

&

+ - 0 X

B A - n__L =l | [m ';.rinu.r v

[ 1B '
ﬁ j:z Q @ | M@Measure distance
~ L

Profile surface map

Create bivariate scatterplot of raster maps
Create histogram of raster map

I® Create histogram with d.histogram

| Mg Vector network analysis tool

]

Select raster map or imagery group to histogram + X
@ Histogram single raster ' Histogram imagery group
Select raster map: IeIe\.faticn@F’EF{I\.'U\NEI‘\JT [[v]
Select irmage group: ' [+
Number of bins (for FP maps) | 255 2
Histogram type |count v |
4+ _ O X
I @ Cancel | | <ok I
Map will be preselected
-elevation | if selected in Layer Manager
180
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Adding a grid to the map \/@

Using the NC state “elev_state 500m” map:

GRASS GIS Map Display: 1 -Location: nc spm_08

s s MMev PR AR B G @ D ~

|3-‘15425.8ﬂ; 61295.36 Coordinates V|| ¥ Render




I GRASS GIS 7 Vector features

I Native vector format

« Vector topology

m:n mapping of geometry features to attributes

Support of vector layers

OGC Simple Features «- Topological Vector Conversion

Database Management system (DBMS) with SQL support
SQLite (default DB backend), PostgreSQL + PostGIS,
MySQL, ODBC (, DBF)

©2015 Markus Neteler, Italy



GRASS GIS 7 Vector features

geometry attribute
map features :
12 paths
= cat name
’ "y )°? = 2 private
+ 5 public
_i:' 3 unknown
o O% o flayenn = |
: . T —" ]d layer2
: layer3
+ 1 ’ ne map is connected to :
{ i ¥ aven
.. I :

map representation :

— public path
— — — private path

wheat
oat

©2015 Markus Neteler, Italy

htt|5://graSW|ki.osgeo.org/wikiNector_Database_Management

( plots

code

31
32
33
34

crop

wheat
wheat
oat

barley

- table paths by layer1 with key cat
- table plots by layer2 with key code

layerd may not refer to any table

database may contain a table owner which

is not related to any layer

s

owner
cat name

25
26
=04

GRASS GIS Software
http://grass.osgeo.org


http://grasswiki.osgeo.org/wiki/Vector_Database_Management
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GRASS GIS topological vector digitizer

GRASS GIS Map Display: T - Location: nc_spm_08

E —, - & & E:,ﬂ. —
SR R BOPAPLNANS B A [RE o v

::- L — oo ._-::: .r_-_":] -_ —_— — — — — [
lsat7_training Sy ‘@ !:ED 3% C{B (3% "Pi Cupyfeatures from (background) vector 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

N\

R )

40574 .68; 22639861 Coordinates

Ml mlanda iy e G S e

ik

v Bender



I Further vector processing capabilities \/@

I Example vector module groups
Topological geometry feature digitizing/editing
I https://grass.osgeo.org/grass’70/manuals/vectorintro.html

LIDAR analysis:
http://grasswiki.osgeo.org/wiki/LIDAR

Linear referencing (LRS) - v.Irs.*;
http://grasswiki.osgeo.org/wiki/Linear Reference System

Network analysis — v.net.*:
http://grasswiki.osgeo.org/wiki/Vector network analysis

©2015 Markus Neteler, Italy


https://grass.osgeo.org/grass70/manuals/vectorintro.html
http://grasswiki.osgeo.org/wiki/LIDAR
http://grasswiki.osgeo.org/wiki/Linear_Reference_System
http://grasswiki.osgeo.org/wiki/Vector_network_analysis

Hydrologlcal anaIyS|s examples
-

Stream network

‘_\____J
-— ‘_\_.
| .
ll. Jf
5 1
3 3
1} _|"'- L
'.-\«. I._' B
—_— _\*I l.
! !
!.v_l K)"
', |
II.
™
._1|:‘
' ".._;‘_\- }
J ., ?
1 .'u
' .
. —
| - -
|' T Tr— -
_.l'
| -
1 :
™,
\.
‘.
. ™
. W
™ "
b . 'I_
i
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https://grasswiki.osgeo.org/wiki/Hydrological_Sciences
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Hydrological analysis: examples

Particle flow over time
(animation)

Credit:
Helena Mitasova, NCSU (web)

Accumulation over time
(animation)



http://www4.ncsu.edu/~hmitaso/
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Raster resampling with interpolation

elevation 10m (orig)

920 random points RST: elev state at 10m
(optionally: add other sources)

differences at 10m
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Calculation of terrain curvatures AV

¥
File

D hs s

GRASS GIS 7.0.0svn Layer Manager
Settings Raster Vector Imagery “olumes Database Temporal Help

IryL N NN NN

L GRASS GIS 7.0.0svn Map Display: 1 -Location: nc spm_08 reduced@userl

/B e BHEL L9 O

e LE!

_/ Display 1 1 X%

y elevation.tcurf3@userl
% elevation.shade@userl

B =L

& K elevation teurf3@userl

sl

concave, negative

convex, positive

no curvature,
Z€ero

o e e PPN LM I8 5 R & o

0.103

0.061

0.018

-0.025

-0.067

631827 .98; 218180.13 Coordinates hd |7'E




Raster data analysis: further methods

» Additional DEM analysis modules:
- depression areas can be filled with r.fill.dir
- flowlines can be calculated with r.flow
- trace a flow through a DEM: r.drain
- watershed analysis can be done with r.watershed and r.terraflow
- cost surfaces: r.cost, r.walk

@ Energy:
- cast shadows, astronomical calculations of sun position: r.sunmask
- energy budget: r.sun

@ Line of sight:
- viewsheds can be generated with: r.viewshed

@ |nterpolation methods
- 2D inverse distance weighted: v.surf.idw
- 2D from contour lines: r.surf.contour
- 2D bilinear: r.resamp.interp
- 2D reqgularized splines with tension (with cross validation): v.surf.rst
- 3D reqgularized splines with tension (with cross validation): v.vol.rst
- 2D/3D kernel densities: v.kernel

©2015 Markus Neteler, Italy

... and much more!

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


https://grass.osgeo.org/grass70/manuals/
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Raster-vector statistics: DEM stats per watershed \/@

GRASS GIS Map Display: 1 -Location: mc spm_08 eurac

s s g6 9017 4 |22 | g & |[Dvew  ~

With v.rast.stats
we will calculate
univariate statistics
per polygon based
on a raster map.

Results are added
as new columns to
the attribute table
of the watershed

636757.12; 22841034 | | Cosranatea v o | @ Render map.




Raster-vector statistics: DEM stats per watershed W

Zonal statistics of elevation data per watershed basin

v.rast.stats map=basins 10k raster=elevation \

1 fix=el -
COTUmn_presirTe ey Statistics per

©2015 Markus Neteler, Italy

v.db.select basins 10k separator=comma

— watershed ID ...

RA i ) dble dnage D 3 0 o =

1 / Table basin_10k I 1 kX
Attribute data - right-click to edit/manage records
cat 4 basin_num label elev_n elev_min  elev_max elev_range  elev_mean  elev_stddev  elev_variance elev_cf var  elev_sum
1 2 30346 111.7435,.. 155.73408.., 43.990562.., 137.80064... 9.2700468B5... B5,93376870... 6.72714311... 4181698.48722...
2 4 9220 118.4454,,, 152.26892... 33.823493,., 134.87720,., B.14500692.., 66.34113775... 6.03B82748... 1243568.62303...
3 5] 22504 102.3183... 156.08910.., 33.780746.., 134.18460... 12.1913137... 148.6281301... 5.08547887... 3019690.29414,..
4 g 45764 102.8480.., 1535.172530... 52.324432,., 133.37337... 10.5128660... 110.5203522... 7.88216405... 6103790.76357...
5 10 17748 100.61189,.. 155.16319.., 34.551208.., 132.90083... 11.2063305... 125.5818443.., B.43200973... 2358723.93410...
] 12 23611 90.14228.,. 144.26728.,. 34.125 120.50823... 11.2829864,,, 127.3057822.,, 9.362B3435... 284531993252, ..
7 14 20817 80.41838... 133.44969... 53.031311... 113.94928,.. 11.1785386.. 124.95897255... 9.81010003... 2372082 .21586...
=] 15 13383 55.89602... 590.988014.. 34.991988... 71.038377... 9.09764033... B2.76705959... 12.8064733... 950719.985893...
2] 1B 23600 61.72412,.. 106.42794,,, 44 703815... 84.402294,,, 929577272, B6.41139048,,, 11.0136492... 1991894.16147...
10 20 20129 74.98153,., 128.38311.. 53.411575... 102.35722... 11.7841064,, 138.8651646.., 11.5127257.. 2060348.56206...
11 26 10851 57.97982,.. 108.12604... 50.146217... 86.146171... 10.4951096.. 110.1473270... 12.1829089... 943386 728965...
12 24 28814 61 66728... 109.61430... 47.947013... 89,160832.., 10.2329887... 104.7140597... 11.4770000... 2565080.22002..,
SQL Query
Simple | Advanced
SELECT * FROM basin_10k WHERE | cat vi|l= W qj?Apply
Browse data| Manage tables Manage layers
(5 Refresh 3¢ close
|Number of loaded records: 149
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Georectification of a scanned map

g.gui.gcp: Insertion of GCP pairs (source - target):

Manage Ground Control Points

- L [P s n Cok KN I

- @ & ;D L }'D &E,\J 53 source ¥ Q (U} WA @
A 5-1L %"
Add new GCP to the list o
use source E source M target E target M Forward error Backward error
711 835683184107 319.142809036 541379.8053188 224136.873328 0 0
712 568387454697 168.065582194 B3B136.560802 226V33.229195 0 0
713 5B8B.0B0EE138TY 168.372375503 638B531.638825 2237V11.323927 0 0
[W: oo 0.0 0.0 0.0
Source Display Target Display

| Goto GCP No, v « Render


https://grass.osgeo.org/grass70/manuals/g.gui.gcp.html

Image fusion - pansharpening

LANDSAT 8: Improving the R/G/B resolution with
panchromatic band

GRASS GIS Map Display; 1 - Location: utml7n

LS
G [l o2 3 " A, @ = %% O O w A 1 g s =
© (5 2| R GEP P ek | =g [ & |[20vew

E

R/G/B composite at 28m

R/G/B composite at 14.25m
(IHS method, color balanced)

Note: the colors depend on the
method used for pansharpening.
Several methods are provided

in i.panscharpen

|696746.81; 3969258.65 * Coordmates el | & Render

©2015 Markus Neteler, Italy


http://grass.osgeo.org/grass70/manuals/i.pansharpen.html
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Map swiping for multitemporal maps WV

Comparing the LANDSAT 5 (1987) and 7 (2002) RGB composites of Wake county:
[©  GRAsSGiSlayerManager  +_ox [

File Settings Raster ‘ector Imagery Volumes Database Help —
, : S I N SR v Y v RO s NN
Display 1 b x

- I M |sat7_2002_rgb@PERMANENT

- I% M |sat5_1987_rgb@PERMANENT
¥, elevation@PERMAMNENT a

Select both LANDSAT maps (CTRL-click)

Switch to

File Settings Raster Vector Imagery “olumes Datab

Workspace »
Map display b
Import raster data b :
Import vector data »

Import 2D raster data ¥

PR e

3D image rendering [m.nviz.image]

Animation tool  [g.gui.animation]

Eearing/distance to coordinates [m.cogo]

Cartographic Composer [g.gui.psmap]
Map Swipe [g.gui.mapswipe]

MAP 2002 /s> MAP.1987.

Launch seript

B Exit GuI : 2
|637531.57; 225811.87 Coordinates v « Render




Bivariate Scatterplots A4
LANDSAT 7 2002 channels 1 and 3 of Wake county.

—

o GRASS GIS Layer Manager i GRASS GIS Map Display: 1 -Location: nc spm_08 eurac
File Settings Raster ‘“ector Imagery Volumes Database Help & @ - x4 & ()@' (;_) n ;a &C& h\! 5 A Il- T -
E [B & [ ﬂ: |1 m Ez @ @: ‘ 7 L " & A e e - @ Measure distance
QEL&L Fe o L L|1L L o P —

»"I;Lﬂa @ﬁ%m

1 Display 1 W 10 %

1% profile surface map

¥ Create histogram of raster map

¥ Create histogram with d.histogram

0@PERMANENT £ Vectr network analysis tool

@PERMAMENT
71| ¥, elevation@PERMANENT

EL KL KL

GRASS Bwarl.ate Scatterplot Tool
h ® 2@ Plalvigw| @ O

B%igariate Scatterplot of Isat7 2002 30 ws |sat/7 2002 10

- |sat7_2002_30 vs lsat7_2002_10

o
3| 250
2w
5| 5 200
HE
E) o 150
(O] L
e . T
v (..) | search module | w100
= U @
L:’_} |d rast map Isat}' _2002_10@PERMANENT o - |
©
= 0
ol
S 0] 50 100 150 200 250 300
~ Raster cell values
©




Unsupervised image classification - Segmentatlon @

Re-use output of previous run (seed):

i1.segment group=0rtho2010 t792 subset 20cm \
output=ortho2010 t792 subset 20cm segment 50 \
seeds=ortho2010_t792_ subset 20cm_segment 25 \
goodness=0rtho2010 t792 subset 20cm seg 50 fit \
threshold=0.50
0.01

©2015 Markus Neteler, Italy
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Supervised image classification

A4

http://geo.fsv.cvut.cz/~landa/publications/2012/ogrs2012/poster/figures/

Supervised Classification Tool

® s [@e L LG R &
fag;. TS water f“l.soatddev L‘ (e

[Plats Training Areas Display
| I . -
Histograms = |

|
G Bl@landamar

1800
100
1400
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1000

800
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400
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L] J

4045505560 65707580859095 100 ||
B2@landamar

4000
3500
3000
2500
2000
1500
1000

500

0 —
10 15 20 25 30 35 40 45 50

B3@landamar
2000 s

2500

000
1500
1000

500

0 . N
0 5 10 15 20 25 30 35 40 45 50 ||,

Ba@landamar
3000 e

2500
Z000
1500
1000

S00

L]
0 10 20 30 40 50 S0 TO 80

I
St Bs@landamar

2500
2000
1500
1000

500

I Wil
o -!: { A G r_r §:|
0 5 10152025303540455056¢60 | L& Lo If water_results !

|360894.59; 558442192 | Coordinates HIi

| Render

Tool for supervised classification of imagery data.

Generates spectral signatures for an image by allowing
the user to outline regions of interest.
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Supervised image classification

GRASS GIS Supervised Classification Tool

e WP L Rm AT EIO O

E?: '.vegetation v|[175stddev v || [ 3 L& Lk Q % o To g

Plats

| Histograms | v

02010 t792 subset 20cm.red@ortho20
200007 3 !

18000
15000
14000
12000L
10000 |
G000
6000 |
4000 |
2000 .

) e I PO ol

0 20 40 60 B0 10(12C14(16C18C200
2010 t792 subset_20cm.green@ortho2
20000

18000
16000
14000
12000 L
10000 |
000 |
6000 |
4000
2000 .

ol ¢ gls ¢l il

0 20 40 60 80 10(12C14C16C18C200
2010 t792 subset_20cm blue@ortho20
20000

18000

16000
14000
12000 .
10000
8000 .
6000 L
4000 _
2000,

Training Areas Display

MM

Preview Display

0 h Al b P
0 2040 60 80 10(12C14C16C18C200

I_H} |_|£)£} |_|1 @ .ﬁeld_results

|63865?.98,‘ 22071543

| Coordinates

Y|

| & Render

Tool for supervised classification of imagery data.
Generates spectral signatures for an image by allowing the user to outline regions of
interest. Maxlik Classification and storage as separate raster map per class.



Texture analysis A4

GRASS GIS Map Display: 1 -Location: nc spm 08 grass7

RgePeolLsl B

GRASS GIS Map Display: 1 - Location: nc spm 08 grass7

s s = gSPLRN AL B R & [

Zoom to computational region

Zoom to default region

Zoom to saved region

GRASS GIS Map Display: 1 -Location: nc spm_08 grass7

B A
& h‘ =0 2D view >

637785.29; 220478.73

Coordinates v & Render

r.texture

B37764.57; 220477 .06

Calculation of the sum average (SA) and of the entropy (entr)
measure, using 7x7 moving window size

Texture maps may be used as synthetic channels for
Image classification
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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_absa@timeserieg L g e

trnean@timeserieg e G e

T
i

abgtmﬂan@timeseries B s

'BI Q,Ql "'3: l;j\-l "LI l;jl-l "JI Q"bl
EE“100 i ﬁﬁ“@g o e*‘-‘—“i@ i e*‘-‘—“i@ w0

() + & Ba

Select space time dataset(s):

|abstmean@timeseries,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 W

-
- GRASS GIS 7.1.svn Layer Manager X | g GRASS GIS 7.1.svn Map Display: 1 - Location: latlong was84i@clorofila

[ i b | Hel <. : ———
5Fle SEtt".‘is Raster \.-"e'::tor Imagery 3D raster Dati ase Tempo_ra Help . |[:é & % 8 4.:.. ﬁ') ﬁ n p Q Q E L; [é # -
QIR ntAMNNEAIMIQ] | :

/8l EHBCIG @O

. Display 1 Ll GRASS GIS Temporal Plot Tool

W Iand_mask@PERMA;
- o V" bathimetry_lines@p

|I *~—e da_r;ﬁontr;ly_a\:reragle |

i
a

& ="+ cla_monthly averag

y_average
NN
=2 i

=
Ln
T

et
o

da_monthl

[¥,]

of mk
v B ] © i1 il s o M 1 3

2007 007 4007 00T afl P 0BT G0 qob oM o

Temporal resolution: 1 month

roO0 ¥y BE

Select space time raster dataset(s):

. : L>]
X and Y coordinates separated by comma:
-57,2692307692,-40.8956043956 | Draw
Map layers | Command console Search modules | Data catalog | Python shell [ AV ;

|d.:rast map:c|;l_mont.l;l-h}_average_?@c.loro-f-i.l.a ??2:06 127.13W; 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/
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Graphical user interface versus Command line WV

STYLE: Menu: Settings - GUI Settings —» Appearance —» Module dialog style: Basic top/left

r.colors [raster, color tablel
Creates/modifies the color table associated with a raster map.

. Cycle through
N the various tabs

' : : :
<| Map | Define | Rermmowve @ Print = Optional Command output | >

r.colors [raster, color table]

[multiple] Name of raster map(s): (map=name) :ates/modifies the color table associated with a raster map.
[precip.1951.198[).Sum@ecadED_geustatED15| v
Map [multiple] Name of raster map(s): (map=name)
Input file with one map name per line: (file=name) :
Define | | precip.1951.1980.sum@ecads0_geostat2015| ot
Erowse
_ Remove | Input file with one map name per line: (file=name)
or enter values directly:
Print EBrowse
optional | ©" enter values directly:
iand output
Manual
3¢ Close
Load Save as
|r.co|ors map=preci
3¢ Close Run =5 Copy Help
You may copy the command |r.c0|0rs e S TE Copy the current command string to the clipboard I

to your documentation

The graphical user interface effectively generates the respective
command for the command line (and also writes to the shell “history”)



Viewshed (line of sight) A\

r.viewshed in action: what is visible from a certain viewpoint?

©2015 Markus Neteler, Italy



https://grass.osgeo.org/grass70/manuals/r.viewshed.html
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Vector feature overlay operations

Polygon 1

z

Boolean operators

GRASS GIS module:

v.overlay

AND

NOT
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OVERLAPS

L

"
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o
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5

]
Bl

DISJOINT

INTERSECTS

TOUCHES
i

CONTAINS CONTAINS
polygon points
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lines
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i
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Overview: Vector network analysis in GRASS GIS

File Settings

GRASS GIS 7.0.0svn Layer Manager
Database Temporal

Raster Vector Imagery “olumes

& :

Develop vector map

Topology maintenance

/B

=1NF

Manage colors
L& Query vector map

_/ Display 1

Feature selection

Map type conversions

Buffer vectors [w.buffer]
Lidar analysis
Linear referencing

Mearest features [v.distance]

Metwork analysis

Overlay vector maps

Manage categories

Update attributes

Generate area for current region  [wvin.rgdlgion]

Generate areas from points
Generate grid [v.mkgrid]

Generate points

Reports and statistics

b s

Map layers| Command console

Search modules ‘Python hell ‘

\

GRASS GIS 7.0.0svn Map Dis

EE@@@ ?+:+}-Dc

Help

“ector network analysis tool
Metwork preparation  [v.net]

Allocate subnets [w.net.alloc]

Split net  [wv.net.iso]

Shortest path  [wv.net.path]
Shortest path for sets of features [w.net.distance]
Shortest path using timetables [wv.net.timetable]
Shortest path for all pairs  [v.net.allpairs]

Visibility network  [wv.net.visibility]

Eridges and articulation points  [v.net.bridge]

Maxirmurm flow  [w.net flow]
“ertex connectivity [w.net.connectivity]
Components [w.net.components]

Centrality [w.net.centrality]

Steinertree [wv.net.steiner]
Minimurmn spanning tree  [w.net.spanningtreg

raveling salesman analysis  [w.net.sales

A4
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Vector network analysis in GRASS GIS \/@

Procedure: Display the vector network, activate snapping to nodes
(takes a moment) and define two points on the network

¥
File Settings Raster ‘“ector |

DI Rs s @

A A —— R | Lo H.

" Display 1

--------- E i nc_streets_wake_major

: |Shortest path (v.net.path)

Pointsfdlr analysis:
o 'm.@?
S A g "o

Activate snapping to nodes BIRTE
w 1 Start point  new point
[E 2 end point new point

b

Pgnts for analysis:
T:Sb :D aﬂ Q

Insert points from Map Display

[ . sStartpoint  new point

¥ 2 End point

rr

¢ Shortest path (v.net.path)

”
; %)
topology

new point

® GRASS GIS Vector Network Analysis Tool + O X 38

)

L. | (!:}

213869.34 - | coorair
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Vector network analysis in GRASS GIS

Vector Network Analysis Tool

4 GRASS GIS Vector Network Analysis Tool + O X

> (5l @& O O

: |Shortest path (v.net.path) v

or map and lay

Choose vector map for analysis:

>

Arc layer number or name:

Mode layer number or name:

Costs
Arc forward/both direction(s) cost column:

L
Arc backward direction cost column:
L
Mode cost column:
b
/\
Points arameter5| Dutput 4 [

]\_/




Vector network analysis in GRASS GIS WV

Vector Network Analysis Tool: shortest path

S anasS GIS Vector Network Analysis Tool + O x B8 GRASS GIS vn Map Display: 1 - Location: spearfish60_grass7@userl
= oo A 5 A :
L5 I3 ia&%i-&tngb@,étsn(,@ ;?;p;ggmg, g & |[20vi

path [v.net.path) w (|

Execute analysis

Points for analysis:
S = | g PR

use type topology
w 1 Start point  new point
W 2 End point new point

Analysis settings:
Maximum distance of point to the
network:

Points | Parameters | Output |Inputtab|es [4 »

100000

| 5B89726.65; 4922563.33 ‘ Coordinates b « Render

©2015 Markus Neteler, Italy
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Vector network analysis in GRASS GIS WV

Vector Network Analysis Tool: subnet allocation

¥ GRASS GIS Vector Network Analysis Tool + O X R

- Ay | = ) b~ & @ o &R vy = =4 - A — B -
0 s (@ QO |||®p | R B PLPLIELAKM LIl s |znv
Subnets for nearest centers (v.net.alloc) v = =3l

Points for analysis:
; LY ' 4
R) :> L % | ; [x]

use topology

@ 1 new point
W 2 new point

Analysis settings:

Maximum distance of point to the

network: Skl

| Points| Parameters | Output | Inputtables |4 b e

|593117.07; 4919367 .45 | Coorainates v | @ Render
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Vector network analysis in GRASS GIS

Vector Network Analysis Tool: cost isolines: 1km, 2km, 3km, 10km

» GRASS GIS Vector Network Analysis Tool + O X

¥ GRASS GIS 7.0.0svn Map Display: 1 - Location: spearfish60_grass7@userl
S e RS PR A MRS g & |2

> oo RIS O

: Cost isclines (v.net.iso) ~

Points for analysis: -
e : :
WY | g g

use topology

[E 1 newpoint
[ 2 new point
[ 3 new point

Analysis settings:
Maximum distance of point to the

network: el

Iso lines: 1000,2000,32000,10000

Output

Input tables |<1 I

|589476.54; 4917366 55 Coordinates ¥ Render
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Vector network analysis in GRASS GIS WV

Vector Network Analysis Tool: travelling salesman, 4 points to visit

@ GRASS GIS Vector Network Analysis Tool + O x B8 GRASS GIS 7.0.0svn Map Display: 1 - Location: spearfish60_grass7@userl
' - Ty A | R, o : s A :
r oo AR @0 0| R+ R B4 LLPRARLARILE I R e |He

"

s _
| 4,@2, N ““\

%1 \k( O

SR |

i |Traveling salesman (v.net.salesman) ~

Points for analysis:
fr— oo ' 4
R :" L % | F [x]

use topology
[ 2 new point
[ 3 new point
[ 4 new point

tHH

Analysis settings:

Maximum distance of point to the
network:

Points| Parameters | Output | Input tables |<1 I '

| |596507.48; 4920590.22 | Coordinates x> ¥ Render

100000
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Vector simplification with v.generalize \/@

Reducing the number of vertices with Douglas-Peucker

GRASS GIS 7.0.0svn Map Display: 1 - Location: nc spm_08 reduced@userl

@ p n & I,fl-;,l =y BR +y =y Ty a i- A 1 [ . o)
. T [p 2 WGP P R e e | —gl| [ & |[2Dview

10m threshold

500 meters

100m threshold
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Vector smoothing with v.generalize \/@

Increasing the number of vertices with sliding average

GRASS GIS 7.0.0svn Map Display: 1 -Location: nc spm_08 grass7@userl

B T = e In e |/.Jl_-;\| I/_"_'\I W‘ﬂ -!-Ir"\l I/"\I If_'\l h'. E: A MF= (el % o)
(e 2 [[WB e P LKW IIE -l s e [2Dvw

=

10m threshold

833481.37; 278650.73 | Coardinates v " Fender

100m threshold

500 meters
813586.07; 278008.79 Coordinates b4 " Render




I Vector reprojection: do it right! \/@

©2015 Markus Neteler, Italy

A rectangular in LatLong being reprojected...

S P
I = p_— __d =
4 corner rectangle, LatlLong Automated vertex densification
(no further vertices there; an in GRASS GIS 7 (v.proj)
issue in many GIS)
Ouch...

...to EU LAEA




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

©2015 Marl

Page Discussion

GRASS and

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

Read Edit View history ™

Python

Introduction to Vector classes — Python library documentation documentation - Konqueron

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
3.3 Presentations

File  Edit Tools  Settings  Window Help

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

View Go Bookmarks

kK

Python library documentation documentation » PyGRASS documentation »

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

>>> municip.exist() # check If exist, and 1If True set mapset
True
>>> municip.mapset

‘userl!’
Open the map with topology:
>>> municip.open()

get the number of primitive:

previous | next | modules | index

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.


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

Using Python and GRASS GIS 7 with ipytho

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

https://github.com/wenzeslaus/python-grass-addon
cl ¢ A we 9 al

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

GRASS GIS goes supercomputer: HPC @

* Since 2005 (10 years) GRASS GIS is running natively on 64bit CPUs
GRASS GIS 7 offers Large File Support also on 32bit Windows

Installed on Grids and TOP500 supercomputers (AKKA Umea,
ENEA Frascati, Aurel Bratislava, ...)

Runs on Linux, AlX, Solaris, freeBSD, netBSD, (MS-Windows)...
Various ways of parallelization

12 13 "" '-"_'_rrl'r!__‘_' S

©2015 Markus Neteler, Italy

. » a > ..’,'
e

Hints: http://grasswiki.osgeo.org/wiki/Compile_and_Install


http://grasswiki.osgeo.org/wiki/Compile_and_Install
http://en.wikipedia.org/wiki/File:IBM_Blue_Gene_P_supercomputer.jpg

©2015 Markus Neteler, Italy

GRASS GIS 7 and R statistics

Using R (Rstudio) within a GRASS GIS session
https://grasswiki.osgeo.org/wiki/R_statistics/rgrass?’

B RStudio
Fle Edit View Terminal Tabs Help File Edit Code “iew Plots Session Build Debug Tools Help
rr'|eteIerr:cjw::Ic:u::e:~ Q- =~ | Clearing plots... |
Console B
R version 3.2.1 (2015-086-18) -- "World-Famous Astronaut"
A SV A A 4 /o Copyright (C) 2015 The R Foundation for Statistical Computing
VAR A A A A A A B IR W /7 Platform: x86 64-redhat-linux-gnu (64-bit)
Sl T T T s ST |
\ aw 1/ / / \___/ R 15 free software and comes with ABSOLUTELY NO WARRANTY .
—_— - - = I — You are welcome to redistribute 1t under certain conditions.
T 11 () ‘11 ()" for distribution details.
Welcome to GRASS GIS 7.0.2svn (r65960) YpE hiEEnsEll of Thiceneell Tor distribution detaits
GRASS GIS homepage: http:/ Natural language support but running in an English locale
This version running through: Bash S . . . .
Help is available with the command: g.manu R 1s a collaborative project with many contributors.
See the licence terms with: vers Type 'contributors()' for more information and
. ' g- . 'citation()' on how to cite R or R packages in publications.
Start the GUI with: g.gul
When ready to quit enter: LT Type 'demo()' for some demos, 'help()' for on-line help, or
‘help.start()' for an HTML browser interface to help.
GRASS 7.0.2svn (nc_spm_@8 grass7):~ A rstudio &)T?PE'qi?'tD quit R.

[1] 26735
GRASS 7.0.2svn (nc_spm 08 grassy):~ = [

= Library(rgrass7)

Loading required package: sp

Loading required package: XML

GRASS GIS interface loaded with GRASS version:
15)

and location:

GRASS 7.0.2svn (20

nc_spm_0B_grass’

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

Zone: 0]

datum: nads3

ellipsoid: a=6378137 es=0.006694380022900787

et e L=


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

©2015 Markus Neteler, Italy

Using QGIS with Processing/GRASS

Geoprocessing of the fire point layer: QGIS - Processing - GRASS GIS

DEBELRR A0 2L PpHDL
#-/ B 5% /&xu=bB E LILLE B U8 | % 0"

Layers

8 G

Parameters | Log | Help |

Project Edit \iew Layer Settings Flugins \ector Raster Web Processing

@
Ca3 w.overlay - Overl... ®
v.parallel - Creat...
. v.patch - Create ..,
# wv.voronoi - Creates a Voronoi diagram from an input vector layer containing poir v.perturb - Rand...

Search...

v.geount - Indice...
vrandom - Rand. ..

Show advanced parameters
Input points layer
firms123561400683502_mcd14ml [EPSG:4326]
Output tessellation as a graph (lines), not areas
Mo
Do not create attribute table
I

GRASS region extent{xmin, xmax, ymin, ymax)

IS0 2808YNALRS

Voronoi diagram

[Save to temporary file]

el Piene ke Bla s e cimnie o s laaeib e

wreclass - Chan...

wv.ireport - Report...
wv.sample - Samp...
visegment - Cre...

v.select - Selects...
Cwsplitlength - 5.,
w.splitwvert - Split...
wv.surf.bspline - Bi...
wv.surfbspline la...

w.surfbspline sp...

w.surfidw - Surfa...
wv.surfrst - Spatia...
wv.surfrst.ovdev - ...
w.to.points - Cre...

' wto.rast.attribut ...
wito.rastwvalue - ...
s wtransform - Per...
wtransform.pain...

o
e W

I > - M s s s - M I s o s I M I M s > -

wvunivar - Calcula..,

127046 of 127046 bytes o%; Coordinate: 10.981,46.142

[(1.206517 + §f W Render EPSG:4326 @ A

: ® v.voronoi - Creat...

+ Wisualization[MWVIZ)
+ @ GRASS GIS 7 comman...
+ o Models [4 geoalgorith... =

Advanced interface [

A4
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GRASS Addons: User contributed extension

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

WV

Fetch & install extension from GRASS Addons

Repository

[http Jfsvn.osgeo.org/grass/grass-addons/grass?| Fetch

Q

List of extensions - double-click to install

.............. database
-[tl-general

= imagery

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

................ Levapoﬁenay
................ i.evapo.zk
................ ifeo_ﬂQZ
................ i.fusion.brovey
................ ilgravity

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

................ i.points.auto

................ i.rotate

................ i.segment.gsoc

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

................ i wimpi

................ lwavelet

Options
~| Don't install new extension, just compile it
| Install system-wide (may need system administrator rights)

Download source code and exit

“erbose module output

Help 3¢ close Install

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



https://grass.osgeo.org/grass70/manuals/addons/
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Development meetings: Community sprints \/@
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http://grasswiki.osgeo.org/wiki/GRASS_Community_Sprint_Vienna_2014

I Where's the stuff? @

Free download for MS Windows, MacOSX, Linux and source code:

I GRASS GIS 7 Software:
https://grass.osgeo.org/download/

Addons (user contributed extensions):
https://grass.osgeo.org/grass/0/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/

©2015 Markus Neteler, Italy


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