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GRASS GIS 7 User interface
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® g 2 R ..3@;9;:;3@ B EA L & ’m':‘ :File Settings
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e o] I:‘.r' busn

lsat?

e o] |sat?
lsat?

Cost surface [r.cost]
Least cost route or flow [r.drain]

Shaded relief [r.shaded.relief]

Slope and aspect [r.slope.aspect]
Terrain parameters [r.param.scale]
Textural features [rtexture]

Visibility [rlos]
Distance to features [r.grow.distance]

Harizon angle [r.harizon]
M

\Map layers

Develop raster map
Manage colors
Query raster maps

Buffer rasters [r.buffer]

Closest points [r.distance]

Mask [r.mask]

Raster map calculator [rmapcalc]
Neighborhood analysis

Overlay rasters

Solar radiance and shadows

Terrain analy
Transform features

Hydrologic modeling
Groundwater modeling [r.gwflow]
Landscape structure modeling
Landscape patch analysis

Wwildfire modeling

Change category values and labels

Concentric circles [rcircle]
Generate random cells

Generate surfaces

Generate contour lines  [r.contour]
Interpolate surfaces

Report and statistics

TS| GRASS GIS Layer Manager - X

Vector Imagery Volumes Database Help
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95935217, -107745.65

Willkommen in GRASS GIS 7.0.svn
Das weltweit fithrende Open Source GIS

wahlen Sie eine existierende Proje
oder definieren Sie ein

I Coordinates e |

Benvenutiin GRASS GIS

GIS-Daten Verzeichnis: |/home/netelerjgrassdatal

wahlen Sie Projekt-Location und Mapset
Projekt-Location Verfiighbare Map!
(Projektion/Koordinatensystem)  (\erzeichnis mit GIS-

| demolocation landsat
ortho2010_rgh
PERMANENT

nc_spm_08 g

userl

Benvenuti in GRASS GIS 7.0.svn
Leader mondiale del GIS open source

Selezionare location e mapset gia' presenti
e e S

GRASS GIS ~n&ESCF

| v Render |r.wa|k -- Outputs a raster map layer showing the anisotropic cumulative cost of moving g

& Witaj w GRASS GIS

+ -0 X

S PL

NV GISEAES

| Welcome to GRASS GIS 7.0.svn
The world's leading open source GIS
Select an existing project location and mapset

or define a new location

Witaj w GRASS GIS 7.0.svn
Wiodacym oprogramowaniu open source GIS

jaca lokacje projektu i mapset

| d=finiLj nowa lokacje

sdatal Przegladaj

Zarzgdzaj
Dostepne mapsety Zdefiniuj nows lokacje GRASS-a
sciezki do plikéw GIS)
B Kreator lokacji
sat

02010_rgh Utwérz nowy mapset
MANENT w wybrane] lokacji
Utwdrz mapset

Zmieh nazwe/usun wybrane
mapset lub lokacjg
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GRASS GIS: Interoperability

OGC Web Services Files
WMS, WFS, ... —
AN P
PyWPS r.out.gdal
Mapserver v.out.ogr
r.out.pov Fﬁ_ﬂ__jluut.asci.i_ —
< v-out.pov v.out.asci
r.out.vik v.to.db
Renderne F3-0Ut-‘-f;t{k Hv.c}ut.dxf -
Paraview, POVRay v.out.vt / \
v.out.ogr QGIS
v.to.db
¥y

PostgreSQL

SQLite

-

GPS

LAS

SHAPE
GeoTIFF

Afinbube daia

cat |sollname | area

Ro 243017.6

Wo 134261001

Al 4330444

G AB6433.7

LU I I L

FhC 1183449

Tables, CSV files
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GRASS: Project database (Location) wizard

From GeoTIF
or SHAPE or
And directly
import file

Define new GRASS Location + X

Define new GRASS Location

Define GRASS Database and Location Name

GIS Data Directory: | [homejneteler/grassdata Browse

Project Location: | europe_lasa

Location Title: |Europs

Choose method for creating a

' Select coordinate system parameters from a fst

' Select EPSG code of spatial reference sysfem

@ Read projection and datum termprdininisiadiianinaidaiaia . .
g Define new GRASS Location

" Read projection and datum ter ]
Select georeferenced file

' Specify projection and datum t

| Create a generic Cartesian cog Georeferenced file:/ | fhomefnetelerfeu_elevation tif

Define new GRASS Location
Import data?

Choose EPSG Code
\ Do you want to import </home/netelerjeu_elevation tif

<9/ the newly created location? The location's default regio

be set from this imported map.

Path to the EPSG-codes file: |fusr/sharefprojfepsg Browse

Select datum transformation

EPSG code: ’
: Select from list of datum transformations
Q Mario] o — . Mo . N
Code Description Do not apply any datum transformations
3003 Monte Mario ( Italy zone 1 1 _ _ (@] Help < Back [l
3004 Mente Mario [ Italy zone 2 t—JSEd QthgléE5rggEeaﬁo5rSg§g 000
: owgs84=-225.000,-65.000,9. w0
4285 Monite M . .
onte Mano Default 3-Parameter Transformation (May not be optimum for =)
4806 Monte Mario (Rome) . X
26591 Monte Marfo (Rome] [ ltaly zone 1 (d¢ ) el (F ol (‘ZU
26592 Monte Mario (Reme) [ Italy zone 2 (d¢
42)
—
Used in Italy (Sardinia) 8
towgs84=-168.5,-34.0,38.6,-0,.374,-05679,-1.3759,-9.48
Help Accuracy 3-4m O
4

Used in Italy (Sicily)
tereRd—50 2 .BA A QA 0 -0 QN S 012 0 ASO .90 09




GRASS 7: New map histogram tool

Using the Wake county “elevation” map:

L GRASS GIS Map Display: 1 -Location: nc ‘m_08 eurac 4+ _ 0O x

@ X - 3 = B
® la ¢ | m % ‘;.D ﬁ j:z Q JE | & Ernl Measulre Eang o v
; l“ v" X Profile surface map

¥ Create bivariate scatterplot of raster maps
Create histogram of raster map
P Create histogram with d.histogram

| & Vector network analysis tool

" . -

& Select raster map or imagery group to histogram + X

@ Histogram single raster ) Histogram imagery group

Select raster map: | elevation@PERMANENT [l

ad

Select image groUp: [ [+ ]

umber of bins (for FP maps) | 255

Map will be preselected
if selected in Layer Manager

Histogram type |count v |
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. s I @) Cancel ok @)
% ® s P g vipgw| @ O |
Histogram of elevation =
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GRASS 7: Adding a grid to the map view

& GRASS GIS Layer Manager < - O X B8
EFile Settings Raster ‘u’ec’;ur Imagery ‘olumes Database Ip ; o GridS
W R8s 8 alh %5 L Lk . Labels

ity Add grid layer . .
P ; ; » Geodesic lines
T |5 Add labels .
£ y : L& | @ % ’ %} @ %= Add geodesic line layer ° Rhumb“nes

' Display 1 w2 Add rhumbline layer

G K, elev_state SO0mM@PERMAMNENT
L GRASS GIS Map Display: 1 -Location: nc spm_ 08 eurac

s NMgd P PR AR BN S|@D -

J

© 2013, Markus Neteler, Italy - CC-BY-SA license




GRASS 7: New Geospatial Modeller

model  Help

EBle s=ettings

28 S %R AEEISBVvEIBEB@GO

(1) db.select i5) g.region

(2) g.mapset
_{'LEJ sloupec in %sloupce splitl" ",'|>

. inputfoutput
[2) win.cgr vzarky
(7] rmask

(4) db.execute

[8)%method == ‘idw'

: aLtput
LU chs %sloupec_ %rok

- Conditian
I%methnd == idw'
- List ef iterms in ' block
. 1] | Marme Command I
W Items | i LS D L T []4 dbexecute db.execute input=/hemeafmartin/grassdata/ne_... =]
|Cunditicn:%metho == liclw ]S gregion g.regien --overwnta rast=mask2008 res=10
L []& loop Condition: cloupec in 2%sloupce.cplt(* ")
]7 rmask rrmask -r
visurfidw wvisurfidw -n —-overarite iInput=wvzorky output=c..,
EXtTa bonus. - List of iterns in 'else’ block
' I | Mamea command
export to Python SC ripts []1 dbselect db.select -c sql=SELECT id FROM farrms WHER.., [=]
[12 grmapset g.mapset - mapsat=yvracow
[]3 win.ogr win.ogr -0 --ouenwrite dsn=pPG:dbname=prefar... | |

[]4 dbexacute db.execite input=/homeafmartin/grassdata/ne_...

1% gragion f.region --owenwrte rast=rmask2006 res=10 =]

Egancal | @QK |

© 2013, Markus Neteler, Italy - CC-BY-SA license



GRASS 7: New visualization tool: wxNVIZ

GRASS GIS Map Display: 1 - Location: nc_spm_08

E‘E-ﬂ L& # ‘ | . » n » i E _‘ EIIE S =fting — I\ASS GI a isp 1 L e 3 enkizad) C E -GﬁA.ss.GI; Laye-r ;‘Ia:ager- nvizsStatel.gxw =
H E 4(@- & s |:| ( ( n ( ( LB 4:Eile Settings Raster :\lector Imagery Volumes Database Help
D @@ & e es Boo o QhtslRAANNAGL
e | Y D/ @0 L@OO : . /B EXRED @0

View Data r Appearance r Analysis ‘

- Draw
Mode: ‘ slices c‘ Shading: ‘ gouraud | ¢ | Resolution:

- List of slices
ice parallel to Z Add

slice parallel to Z
@ sieer

- Slice

Slice parallel to axis:

West edge: East edge:
Easting (X)) =— (T (e
Northing (Y): [}

AER)|
Bottom edge: Top edge:
AE|

Height(Z): ([0

- Position

Map layers : 3D view;, Command console

- Slice attributes

Slice parallel to axis: | X <

North edge: South edge:
Northing (Y): [T} r (T
Height (Z): [0 [
West edge: East edge:
Easting (X): {7} o )

Transparency: % Reset

- Position l

(<]

Map layers | 3D \riewE Command console |

| | Coordinates |

Programming/screenshot:
Anna Kratochvilova

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

© 2013, Markus Neteler, Italy - CC-BY-SA license


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

GRASS Topological 2D/3D Vector model

Vector geometry types

Point

Centroid

Line

Boundary .
Area (boundary + centroid)

face (3D area)

[kernel (3D centroid)]

[volumes (faces + kernel)]

@ © @ U ¥ ¥ ¥ w

not in all GIS!

Geometry is true 3D when: x, vy, z
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GRASS 7: Topological Vector Digitizer

GRASS GIS Map Display: I - Location: nc_spm 08

Sme RS PPN AL B L [RE [ v
E . - — [ _ - - — — = S | -l
E||Sat?‘tram'n'§| i '-EE E TE CE % /.i Copy features from (background) vector r':ap _ lgég' (D

asfboundaries

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

Break selected lines/boundzries at intersection
Snap selected linesfboundaries (only to nodes)
Connect selected linesfbourdaries

Query ‘eatures

Z bulk-labeling of 3D lines

Feature type conversion

~

E40574.68; 22639861 Coordinates s ' |« Render
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GRASS 7: Togological Vector Digitizer
in PostGIS 2 (under development)

Programmer: Martin Landa
GRASS GIS Map Display: 1 -Location: nc spm_08

'Eile Settings Raster "\_fector Imagery Volumes Database Help - L@ P [ =3 ‘.:’ &@) ﬁ Xz }B }3 I h! I E [ IB @ HDigitize v'
[ I L : —
- & Fla% (Wl 0w Lol : vo O G5 OB ™ B0 2 | ¢ e oxy
E : ‘Nurbhanar = || 228 £~ i - = Eak
= : == e[ R RBR e R &I 0 GHO
e B - i g —

b Click here to show search module engine

| Map scale: 1:1 =]

| Mame of creator: martin

| Organization:

| Source date: Thu MNov 29 13:30:15 291l2 0

| Timestamp (first layer): none

et CETECEETE L EEPEERE +

| Map format: PostGIS (PostgresqL)

| DB table: public.urbanarea

| DB name: grass

| Geometry column: geom

| Feature type: polygon

| Topology: PostGIS (schema: topo_urbanarea) |

| Topology column: topo Layer 1/ Category 113

e TGP e L EEELEET R TR L EPREERE T ntegerl:

| Type of map: vector {lewel: 1) cat [|nteger].|55

: et c - o i .. |=ll| objectid [integer]:|55
K | 2] ua [character]:|x3251 C
‘ name [character]:lRaleigh

Output window —— - Command prompt

ua_type [character]: |L,IA
& Clear Egave Protocol & Clear
"""" Feature id: 113
Close dialog on submit
Reload | ﬁgancell Submit |

W Search module | Python shell : :

http://grass.osgeo.org/grass70/manuals/v.out.postgis.html

http://grasswiki.osgeo.org/wiki/PostGIS Topology
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http://grass.osgeo.org/grass70/manuals/v.out.postgis.html
http://grasswiki.osgeo.org/wiki/PostGIS_Topology

News in GRASS 7's Vector Topology

Spatial query example

Query of vector point maps

GUI: click on vector map, what is there?
CLIl: v.what east_north=east,north

600 ,
480 2

:

@ 360 &
@)

§ 240 ‘B GRASS 6.4.2 L
@ ‘m GRASS 7 E
120 2

2

O - = §

0O 2 4 6 8 10 12 5

million points a

A




GRASS vector network analysis

Vector network analysis in GRASS

GRASS GIS ayer Manager Sl w GRASS GIS Map Display: 1

Elmagew Volumes Database Help s & ¢ *:* 0@_) ﬁ n

Develop vector map

£
Manage colors > 5/ |’/

Query with attributes [v.extract] i \
Query with coordinate(s) [v.what]
Query with another vector map [v.select]

"

0

Buffer vectors [v.buffer]

Lidar analysis
Linear referencing

[ =
. . i
Mearest features [v.distance] //

MNetwork maintenance [v.net]

M

Overlay vector maps > Allocate subnets [v.net.alloc] \
Change attributes / > Split net [v.net.iso]

Generate area for current region [v.i gion] 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.kcv] Bridges and articulation points [v.net.bridge]

Maximum flow [v.net.flow]

Update area attributes from raster \[v.rast.stats]
Vertex connectivity [v.net.connectivity]

Update point attributes from areas \v.what.vect]

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

\ 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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GRASS vector analysis
Vector network analysis

General concept of a network graph
« Arcs connected by nodes
« Forward/backward costs assigned to each arc (oneway road)
 Starting point(s)
« Ending point(s)

N
7
Cost definition examples
 Distance => shortest path
 Travelling time —> fastest path

» Travelling costs (fuel, train ticket, etc) =2> cheapest path

GsoC 2013: implementation of turns support
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Network analysis: traveling salesman

Traveling time as costs

Result

e
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Network analysis: traveling salesman

Distances as costs

Result
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Network analysis: allocate subnets

Distances as costs

Result

i
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... and many more algorithms... see the manual!



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:

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

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

strads 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 tvect.

Temporal data management in general

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

e t.rastlist
« t.connect + t.rast.export e t.rast.extract
o tcreate » trastimport « t.rast.gapfill
s tremove e trast.out.vik e trast mapcalc
« tregister « trast.to.rast3 « t.rast3d.extract
o Lunregister » 13.0ut.netcdf + trast3d.mapcalc
« tinfo » t.vect.export e t.rast3d.univar _
o tlist « Lvectextract Aggregation
» trast3dlist Statistics and gap filling s L.vect.import
o t.vect.list e t.vect.observe.strds e trast.aggregate.ds
« f.vect.db.select « trast aanfil * t.vect.univar « frast.aggregate
 t.sample e trast.univar « t.vect.what.strds « t.rast.series
o t.support -
« t.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 sqglite3 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 7: New animation tool for time series

The Animation Tool is a wxGU/ component for animating a series of GRASS raster maps or a space time raster dataset (created
by t.* modules).

Animation Tool allows you to:

display up to 4 synchronized animations

control the animation speed

interactively change active frame using a slider

visualize space time datasets with unequally spaced intervals
animate 3d view (partially implemented)

3D view animation enables to animate raster (as an elevation map or a color map) or vector map (points, lines). Internally, module
m.nviz.image is used. To display 3D view animation follow these steps:

open GRASS GUI load maps and start 3D view

set view, light and other parameters as you like

save workspace file

add new animation in Animation Tool, choose 3D view mode

choose data (series of maps or space time dataset) used for animation

set workspace file

choose parameter (parameter of m.nviz.image) to animate (e.g. color_map)

& 4P

Animation tool

R

y .

http://grass.osgeo.org/grass70/manuals/g.gui.animation.htmi
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http://grass.osgeo.org/grass70/manuals/g.gui.animation.html

New Map swiping tool for multitemporal maps

Map Swipe gl iy

4
.|% & | Mirror mode ;| ®[h 2 R ‘¢:¢| }-}. ‘.;: ;*d ?’3 I SN0

japan_before_flood@tsunami_japan2011 japan_flooded@tsunami_japan2011

140:44:28 94E; 38:08:50.61N

R e
Ly

,

140:50:19.15E; 38:45:54.94N - [ Coordinates gf[ | ¥ Render

Pre and post disaster images of the tsunami in Japan in 2011
(MODIS images taken on February 26 and March 13, 2011)

© 2013, Markus Neteler, Italy — CC-BY-SA license



GRASS 7: New geocoding tool

i g GRASS GIS Layer Manager

Image/Map reCtifier ile Settings Raster Vector Imagery Volumes Database Hel
=Y T Y T oYy
' ZEHRD @O

For raster (imagery, —
historic scans) and -/

VectOr ma pS . Display 1 Georectifier 4 [ X
£ 3 . F . -~ sl %W = 1
g s PPl et WO O
Y ol
e h 0EE EH
| GeP List a
use source E source N target E target N Forward emmor  Backward emor
» 1 35635398392 277.546910242 133521745539 52.5056161803 0.000103 1.648583
W 2 336974480312 436530277519 133300983892 52.514572143% 0.000133 2119324
» 3 307276924741 T1B.599818538 133471384736 52.5305558582 0.000015 0.241019%
4 773903958284 953356733541 133911738251 S52.5446493555 0.000029 0.445004

» 3 136767660038 635.949395363 134476546145

52.5264976442 0.000014 03215143
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GRASS 7 Addons: User contributed extensions

The Addons repository is SVN based:
User can easily obtain write access to develop new functionality

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

Fetch & install extension from GRASS Addons

- Repository

[http:ﬂsvn.c:sgec:.Drgfgrassfgrasz-addunsfgrass? l
InSta l Iat|0n Wlth Fetch full info including description and keywords

extension manager | andmoduke(s

[ description & H

Increasing inflow [
Of Python Scrlpts - List of extensions

<

- Options
[] Don't install new extension, just compile it

[ | Install system-wide (may need systerm administrator rights)

[ Download source code and exit
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http://grass.osgeo.org/wiki/Addons

Support for massive
spatial datasets

in GRASS GIS
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GRASS 7: Support for massive datasets

What is massive?

Massive is relative to
Hardware resources
Software capabilities
Operating system capabilities

Limiting factors

7 RAM

f Processing time

v/ Disk space

v/ Largest supported file size
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GRASS 7: Support for massive datasets

Cost surfaces: r.cost

600
480

360

B GRASS 6.4.2
240

‘B GRASS 7

120

seconds

0o - -
012345867 8 910

million points

Other speed figure:

PCA of 30 million pixels
in 6 seconds on this small
presentation laptop...
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ew tools for hydrological modelling

J. Jasiewicz, M. Metz / Computers & Geosciences

r.terraflow external software
madeling of acumulation mag modeling of acumulation maps
with deprassion filing with different algorithms
K o r.stream.slope
L lati .
r.watershed o accdnn::pa en I local flow lines properties
madelng of flow accumulation B r n slope subsysterm
and stream netwens 5 !
/ TN / r.stream.distance
Mowgpath distancefekvation
to network featuras - -
= r.stream.extract r.stream.stats
= [ advanced modeling of flow directicn
g T and stroam notwark E><t_e:rr_'|e\|I
L5 \ r.stream.order statistica
T O ) software
— E slraam ordering, topology
E and geomoetry r.stream.channel
a lacal stream channel properies
S \
r.stream.basins r.stream.segment
advanced maodalng of basins geomatrical properties
of ordered network

partition of the netwark
Into stignt-line sectors

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

journal homepage: www.elsevier.com/flocate/cageo

A new GRASS GIS toolkit for Hortonian analysis of drainage netwaorks

Jarostaw Jasiewicz ™, Markus Metz "

ity, Geoekology and Ceoinfarmation eatieure, Doiggichows 27 80861 Posnod, Poland
¢ 8 Experimental Ezolagy, Aler 11, EQDED Uim

* ddem Mickivwics
" Umiversity of Uim,

ARTICLE INFO ABSTRACT

Artizle bistory: The aim of this paper is to present a new GRASS G15 toolset designed for Hortonian analysis of drainage
E Marck 2010 networks. The rstream toolset uses a multiple flow directicn algorithm for stream netwerk extraction
ved in revised furm as well as for cakeulating ether hydrogeomerphalogical features in the catchment's area. As all GRASS
biewary kit GI5 taclscts, nstream consists of several separate modules that can extract stream networks fram a
Aecepted : March 2011

spectrum of accumulation maps, arder the extracted network using several ordering methods, do
advanced madeling of basin's boundary, perform Hortonian statistics, calculate additianal parameters
such as Aew path distance to watershed elements, partition ordered and unardered nevworks inta near-
straight-line sectors, and calculate sector directions. The package is free and open-source software,
available for GRASS version 6.4 and later.
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Programming own applications
with GRASS GIS 7
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GRASS and Python

Parser part (for GUI autocreation and command line support):

#sModule

#% description: Drapes a color raster over a shaded relief map using d.his
#%End

#%soption

#% key: reliefmap

#% type: string

#% gisprompt: old,cell, raster

#% description: Name of shaded relief or aspect map

#% required : yes

#%end

#%option

#% key: drapemap

#% type: string

#% gisprompt: old,cell, raster

#% description: Name of raster to drape over rellief map
#% required :@ yes

#%end

C-BY-SA license

Script part:
import sys
from grass.script import core as grass

def main():
drape map = options['drapemap’]
relief map = options['reliefmap’]
brighten = options['brighten’]
ret = grass.run_command("d.his", h map = drape map, 1 map = relief map, brighten = brighten)
sys.exit(ret)

if  name == " mailn_":
options, flags = grass.parser()
main()
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Mavigation

Main Page
Community
Development
Documents
GRASS Help
Recent changes

Help

Toolbox

What links here
Related changes
Upload file
Special pages
Printable versicn

Permanent link

Page Discussion

GRASS and Python

Contents [hide]

1 Python SIGs
2 Writing Python scripts in GRASS
2.1 P'_.-'thc:n script editor

2.3.1 MS-Windowd
2.3.2 Linux
2.4 Running external cy

2.5.1 Debugging
2352 Installation NN page
3 Python extensions in GRA Sh
3.1 Python Scripting Lik|
3.2 Python Ctypes Inte
3.3 wxPython GUI devd]
3.4 Python-GRASS add
3.5 Using GRASS gui.tjs
4 FAGQ
3 Links
5.1 General guides

Quick search

5.2 Programming

5.3 Presentations

GRASS 7 Python API

& Meteler Mytalk My preferences My watchlist My contributions Log out

\ﬂl Search

Read Edit View history ™

Welcome to PyGrass’s documentation!

Since in the 2006 GRASS developers start to adopt python for the new GUI, python
becoming more and more important and developers plan to convert all the bash
scripts in to python for the next major release GRASS 7.

pyarass want to improve integration between GRASS and python, make the use of
python under GRASS more consistent with the language itself and make the GRASS
scripting and programming activity easier and more natural to the final users.

This project has been funded with support from the google Summer of Code 2012.

Contents:

+ Raster

o Categories
RastRow
RasterRowlO
RastSegment
RasterNumpy
Buffer
RowlO

o Segment

o History

o Category
« Vector

o VectorTopo

o Vector

o

0O 0 0o o O

http://grass.osgeo.org/wiki/GRASS and_Python
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New GRASS 7 Python API

ISPRS Int. J. Geo-Inf 2013, 2, 201-219; doi: 103390421201 0201

OFEN ACCESS

ISPRES International
Journal of
Geo-Information

ISSN 2220-9964
www.mdpl.comdjournalfijgi

Article
Pygrass: An Object Oriented Python Application Programming

Interface (API) for Geographic Resources Analysis Support
System (GRASS) Geographic Information System (GIS)

Pietro Zambelli ''*, Siren Gebbert © and Marco Ciolli *

! Department of Civil, Environmental and Mechanical Engineering, University of Trento,
via Mesiano 77, Trento 38123, Ttaly; E-Mail: marco.ciolll®@ing. unitn.it
? Thiinen Institute of Climate-Smart Agriculture, Bundesallee 50, Braunschweig 38116, Germany:

E-Mail: soerengebbert@ googlemail.com

#* Author to whom correspondence should be addressed; E-Mail: pietrozambelli @ ing unitn.it;
Tel.: +39-46-128-2696.

Received: 1 January 2001 3; in revised form: 21 January 2013 / Accepred: 21 February 2003 7
Published: 11 March 2013

Abstract:  PyGREASS is an object-oriented Python Application Programming Interface
(APIy for Geographic Resources Analysis Support System (GRASS) Geographic
Information System (GIS), a powerful open source GIS widely wsed in academia,
commercial settings and governmental agencies.  We present the architecture of the

PyGRASS library. covering interfaces to GRASS modules, vector and raster data, with

am Frwne on the newar coanahilitioe that 3t mecacdes bo GRARY acere and  devaloamoers e
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GRASS 7 Programmer's manual

@rzs (% 1] grass.nsgeu.Drgfpfngramming?f v @ '@ i)

GRASS Programmer's Manual 7.0.svn(2013)-r56710
Related Pages | Namespaces | Data Structures | Files | (Q search )

¥ GRASS Programmer's Manual GRASS 7 Prﬂg rammer's Ma“ual |

GRASS 7 Programmer's Manual

Libraries
GRASS GIS (Geographic Resources Analysis Support System) is an open source, free

Core librari . : . . .
ois hEnEs software Geographical Information System (GIS) with raster, topological vector, image

LLEliaEss processing, and graphics production functionality that operates on various platforms through
» Further libraries a graphical user interface (GUI) or command line interface (CLI). It is released under GNU
GUI General Public License (GPL).

File structure of GRASS Location

This manual introduces the reader to the Geographic Resources Analysis support System
B Compiling and Installing GRASS M grap s PP ¥s

from the programming perspective. Design theory, system support libraries, system

b e o i | G i G maintenance, and system enhancement are all presented, This work is part of ongoing
b Vector modules and their paramete| research being performed by the GRASS Development Team, an international team of
GRASS wxPython-based GUI programmers, GRASS module authors are cited within their module's source code and the
GRASS Cairo Display Driver contributed manual pages.

GRASS Cluster analysis statistics Libr: © 2000-2013 by the GRASS Development Team

GRASS DataBase Management Interfz

GRASS Display Library This manual is published under GMNU Free Documentation License (GFDL), and comes with
ABSOLUTELY NG WARRANTY. The development of GRASS software and this manual is kindly
supported by the COpen Source Geospatial Foundation, who provides the GRASS main
infrastructure.,

GRASS GIS Library
GRASS Mumerical math interface

GRASS Partial differential equations Li
GRASS Imagery Library Main web site: http://grass.osgeo.org

¥y ¥ ¥ ¥y ¥y ¥y ¥y¥y ¥Y ¥

GRASS Data Elements Manage Librar L , , ,
" MNote: Missing entries below still need to be documented in Doxygen format.

grass.osgeo.org/programming7/pages.htm Generated on Sat Jun 15 2013 00:38:34 for GRASS Programmer's Manual by ﬁ!hmmmggn 1.8.3
http://grass.osgeo.org/programming7/
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GRASS GIS as Open Source GIS backbone:

Connecting to other software packages
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New GRASS and QGIS Integration: Sextante

Q Quantum GIS 1.8.0-Lishoa
File Edit View Layer 5Settings Plugins VWector Raster Database Web Help

N - 2 1 g |4 ™ —
T EREd S RREPE ruﬂéE)(TANTE Modeler SR S L B R W TR
A 6 @ 5:] @ & :t \ g‘_\ D = SEXTANTE History and log Q‘ Q -‘_1_. @ LY % <;f (}? thﬁ_’

: % SEXTANTE options and configuration

D E} &2 SEXTANTE results viewer
L 5 1] o 1 -

) SEXTANTE help
Layers %] i About SEXTANTE SEXTANTE Toolbox 3]

Click here to configure
additional algorithm providers

= italy_wgs84

3

B Imagery (i.%)
> Raster (r*)

[ Tools
= Vector (v.¥)

R

¥

Py

By

v buffer column - Creates . Q
5 |

v

¥

(W

Ly

g

Parameters | Help |

&

v.buffer.distance - Create...
v.class - Classifies attribu...
v.clean - Toolset for clean...
v.delaunay - Creates a D...

v.dissolve - Dissolves bou. ..
v.distance - Finds the nea...
v.drape - Converts vector...
v.extract - Selects vector ..
v.extrude - Extrudes flat ...

v hull - Produces a conve. .

v.in.dxf - Converts files in...
vin.wfs - Import GetFeat...

w.info - Outputs basic info...
wkcv - Randomly partitio...

v lidar.correction - Correct...
v lidar.edgedetection - De...
wlidar.growing - Building c...

Name of input vector map

[ italy_wgs84

method

[douglas

M M e M M s > M M

Maximal tolerance value

10

Look-ahead parameter

7

Percentage of the points in the output of 'douglas_reduction' algorithm

I 0% | __|

e M e e M M M M


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

SEXTANTE - GRASS
Integration: Modeller

SEXTANTE

Modeler

---Statistical methods
---Tahle tools

---Tuuls for line layers
---Tnnls for point layers

---Tnnls for vector layers
---Tnpulugy
L‘i}--Uecturizatinn

Contour lines
Raster layerto p
: Yectorize raster

------ Vectarize raster

[+--Wegetation indices
[+}-Wisibility and lighting
= GRASS

r aerage
{4 r basins fill

---Tuuls for polygon layers -

f 4 r.hilinear

Parameters \\‘ Raster output \

Mame |Watershed madelling

| Group |Calcu|us tonls for raster layer

aF
)= —

r.fillnulls

v

r.contour

Watershed modelling

\

v

rfill. dir

v

rawatershed (basin)
&

rinputs Wertorize raster layer (polygons)
Raster layers
DEM [wake_elewation. tif -
Eun ’New”Sa‘«e”Open]
-Outputs
contour_lines 10m[vector] [fhome/markus/contours_10m.shp L4
basins[vector] |Ihumefmarkus,fwake_watersheds.shn [ |

Note:
Partially functional in
gvSIG OADE 2010,

0],4 l [ Cancel l E]

more to come in (near) future...
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QGIS-Sextante - Using GRASS in QGIS via Sextante

Database

“ector Raster

Fle Edit

NEERBGD M %%P &R
%ﬁv@v%aej

Wiew Layer Settings B s

Fle Edit Plugins ‘ector Raster Database Web

NEoBERED S N

View Layer Settings

Ro @ v K v i B mlddvecriaep 1. @ g

| Add vector layer

Source type

@ File 7 Directory ) Database

p

™ Protocol

Encoding System

Source

v |

YT

Dataset |:c:ursezl]13,#‘|d:-xta,fgis_ldz-xtz—:,fzip::c:des_\-'\.-:-xl-:e.shpI| Browse |

RPN R®

| Help | |

Cancel

| [ open |

o 04 H 3

Layers E3]

B B ™ zipcodes_wake

http://grasswiki.osgeo.org/wiki/GRASS and Sextante

SEXTANTE Toolbox E3]
[ Click onfigure '
additional m providers

[search...

hirms

geoalgorithms]

stGIS tools [8 geoalgorithms]
+ 1y GRASS commands [140 geoalgorithrms]

+ o} Modeler [0 geoalgorithms]

+ ¥ QGIS geoalgorithms [56 geoalgorithms]

+ @ scripts [5 geoalgarithms]

+ Recently used al
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http://grasswiki.osgeo.org/wiki/GRASS_and_Sextante

QGIS-Sextante - Vector dissolving example

Quantum GIS 1.8.0-Lisboa
gins Vector Raster Database Web Analysis Help

J =
DomoEpyeppesdD- B

%&&i’@:ﬂ:ﬁ&& ©

4 wv.dissolve - Dissolves boundaries between adjacent areas sharing a common czc + 8 X

Parameters | Help |

® & Q
.o G- @ BEEEEBD

SEXTANTE Toolbox

RCRPRAR®

Click here to configure
additional algorithm providers

[search. ..

low advanced paramete

Input vector layer

| zipcodes_wake

Mame of column used to dissolve common boundaries
cat
MNAME
OBJECTID
PERIMETER
SHAPE_Area
SHAPE_Leng
WAKE_ZIPCO
ZIPCODE
ZIPCODE_
—— ZIPCODE_ID

F ZIPNAME =

ZIPMNLIM

Dissolving geometry by string column attributes:
Sextante calls GRASS GIS in a virtual session
which deliver the result back (here SHAPE file)

¥

+

Neeeeee

M s N

+ Recently used algorithms

+ # GDAL/OGR [15 geoalgorithms]

+ [E| GeoServer/PostGIS tools [8 geoalgerithms]
-l GRASS commands [140 geoalgorithms]
Imagery (i.%)

Raster (r¥)

Wectar (v*)

' w.buffer.column - Creates a buffer aro...
' w.buffer.distance - Creates a buffer ar...
' w.class - Classifies attribute data, e.g....
w.clean - Toolset for cleaning topology...
' w.db.select - Prints vector map attribu...
) vdelaunay Creates a Delaunay trian...

vdlstance Finds the nearest elemen...
v.distance toattr - Finds the nearest e...
v.drape - Converts vector map to 3D ...

v.extract - Selects vector objects fro...
IR LW L L | IR

aly — CC-BY-SA license



GRASS 7: Native WPS Support

<?xml version="1.0" encoding="LTF-8"7>
<wps:ProcessDescriptions xmlns:wps="http://www.opengls.net/wps,/1.0.0"
xmlns:ows="http://www.opengls.net/ows,/1.1"
xmlns:xlink="http://www.w3.0rg,/1999,/xLink"
xmlns:xsi="http:/ /www.w3.0rg/2001,/%XMLSchema-1nstance"
¥s1:schemalocation="http:/ www.opengis.net,/wps,/1.0.0
http://schemas.opengis.net/wps/1.0.0/wpsDescribeProcess_response.xsd"
service="WPS" version="1.0.0" xml:Llang="en-US">
<ProcessDescription wps:processVersion="1" storeSupported="true" statusSupported="true"s>
<ows:Identifier>r.grow</ows:Identifier>
<ows:Title=Generates a raster map Llayer with contiguous areas grown by one cell.</ows:Title>
<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="2048"=>
<Default>
<Format:=
<MimeTypesimage,/tiff</MimeTypes
</Format>
=/Defaul t=
<Supporteds>
<Format=
<MimeType=image/tiff</MimeType>
=</Format=
<Format:=
<MimeType=1image /geotiff</MimeTypes
=</Format=
<Format:=
=MimeTvnes=annlication/oenti ff=</MimeTvnes

© 2013, Markus Neteler, Italy - CC-BY-SA license



GRASS and R Integration

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

R version 3.0.1 (2013-05-16) -- "Good Sport"

Copyright (C) 2013 The R Foundation for Statisti -1

Platform: x86_64-redhat-linux-gnu (64-bit)

> library(spgrasso6)
Loading required package: sp
Loading required package: XML

mmmmmmmmmmm

=

Theeratical Quantiles

Theoretical Quantiles

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")

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

© 2013, Markus Neteler, Italy - CC-BY-SA license
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Visualization: GRASS data export
to for Augmented Reality

GRASS GIS,
Paraview, and
ARToolkit
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© 2013, Markus Neteler, Italy - CC-BY-SA license



A researcher's brain... From MRT scan
to Voxels

Our FEM colleague
-—->

http://it.w‘ikirpedia.org/wiki/Imaging_a_risonanza_magnetica

Personal comm.

© 2013, Markus Neteler, Italy — CC-BY-SA license
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A researcher's brain... From MRT scan

to Voxels

Mo
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A researcher's brain... From MRT scan
to Voxels

oo ParaView 3.12.0 64-hit

i<
fo
£

File Edit WView Sources Filters Tools Macros Help

pe&ETFwae? (@ TEE % K <0 D > DI B Time: [0l =
§ & ch[@soidcoor [ [o] [suface D RadekLai [#eea

VPP RPDOELO D
Pipeline Browser EIBERE

[ buitin:
@ -Ibrain_sl_vol_scaledlﬁ.vtk
B PrincipalComponentAnalysis1
|:E| Statistical Model
[|Assessed Data

e o

Object Inspector

Properties | Display | Information |

| & apply | | @ Reset | | 3 Delete

—E-l1sosurfaces E]
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A researcher's brain... From MRT scan

to Voxels
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File Edit View Sources Filters Tools Macros Help

ParaView 3.12.0 64-bit
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GRASS 7: News Iin Image processing

Improved modules:

Georectification
Orthorectification
Atmospheric correction
Terrain correction

Landsat cloud detection
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Ortho-rectification of aerial images

Why using the DEM for image
rectification:

GRASS 6.4.2svn : patUTM32

OK at bottom
of valley

Wrong in o - RS
alt'tUd am i N Incorporating the DEM
fixes the rectification

problem

Linear rectification (insufficient) Ortho-rectification

(Problem commonly seen in Google Earth)



GRASS 7: New bivariate Scatterplots

LANDSAT 7 2002 channels 1 and 3 of Wake county, NC

F

&= Measure distance

¥ GRASS GIS Layer Manager 6 GRASS GIS Map Display: 1 - Location: nc spm_08 eurac
File sSettings Raster \ector Image Volumes Database Hel H 5
, e ESE -  ® [ @ R”@ﬁg}a@gu | =" NPTy e ——

E[Eetu;@ﬁ:&m;@a&u@:m
: ” . & profile surface map
5 o= | o, Y . 3 ) Create bivariate scatterplot of raster
v : LEG @ j;:; % B3 % et ¥ ; e - ¥ Create histogram of raster map
Display 1 1T x S " ¥

¥ Create histogram with d.histogram

| Y Vector network analysis tool

BL O OEL EL

GRASS Bivariate Scatterplot Tool

& ® s P aglvige @ O

Bivariate Scatterplot of Isat7 2002 30 vs |sat7 2002 10

300
- |sat7_2002_30 vs Isat7_2002_10

250
200
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. "iilx
Map layers| Command console (...) | Search module ) l“ JRBANER T
50, AT

|d rast map |sat7_2002_10@PERMAMNENT
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Supervised image classification
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Tool for supervised classification of imagery data.

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




Unsupervised image classification - Segmentation

i.segment - Identifies segments (objects) from imagery data.

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

oo X

O GRASS GIS Map Display: 1 -Location: nc_spm_08 grass7y

s s Muee PPN AR k& |mwem -

.

| & Render |638422.30; 22074029

|— [Cooramates v | | & Fender
# set comp. region to orthophoto but align pixels to elevation map (for speed reaso
# this demonstrational exercise - for real work please use the true resolution)
g.region rast=o0rtho2010 _t792 subset 20cm.blue align=elev _[id792 1m -p
% i.segment [imagery, segmentation, cla
# Note: the RGB bands are organized as a group ). Identifies segments (objects) from image
i.segment group=o0rtho2010_t792 subset 20cm \ 4 : ~.
output=0rtho2010 t792 subset 20cm_segment\ |~ [Reduired
goodness=0rtho2010 t792 subset 20cm_seg fit\ |Name of input imagery group:
threshold=0.25 lortho2010 t792 subset 20cm@userl
Marme for output raster map:

Finally vectorize with r.to.vect lortho2010_t792 subset 20cm_segrment

Difference threshold between 0 and 1;

r, Iltaly - CC-BY-SA license

a

Settings Optional (



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

Where is the stuff?

GRASS GIS Software:

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

http://grass.osgeo.org/download/

Addons (user contributed extensions):
http://grasswiki.osgeo.org/wiki/GRASS AddOns

Free sample data:

Rich data set of North Carolina (NC)
... available as GRASS GIS location and in common GIS formats

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

User Help:
Mailing lists (also in different languages):
http://grass.osgeo.org/support/
Wiki:
http://grasswiki.osgeo.org/wiki/
Manuals:
http://grass.osgeo.org/documentation/manuals/
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http://grass.osgeo.org/download/
http://grasswiki.osgeo.org/wiki/GRASS_AddOns
http://grass.osgeo.org/download/sample-data/
http://grass.osgeo.org/support/
http://grasswiki.osgeo.org/wiki/
http://grass.osgeo.org/documentation/manuals/

Markus Neteler

Enjoy GRASS GIS 7!

Fondazione E. Mach (FEM)

Centro Ricerca e Innovazione

GIS and Remote Sensing Unit

38010 S. Michele all'Adige (Trento), Italy
http://gis.cri.fmach.it v

http://www.0sgeo.org

markus.neteler@fmach.it THAN KS!

neteler@osgeo.org



http://gis.cri.fmach.it/
http://www.osgeo.org/
mailto:markus.neteler@fmach.it
mailto:neteler@osgeo.org
http://grass.osgeo.org/
http://trac.osgeo.org/grass/wiki/Grass7/NewFeatures
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