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GRASS GIS 7 User interface

What you think it is...
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GRASS GIS 7 User interface

What you think it is...
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S & GRASS GIS Layer Manager - X

s RBESPLHNASL B S5 Ia @ [wuew || | e seuns QR vecsr ma . —
R : F

Manage colors »!

dee o Query raster maps »
=y

= Buffer rasters [r.buffer] F
GRASS GIS Map Display: 1 - Location: nc_spm_08 Closest points [r.distance]

& - IE%s % wi{ sk timask o

K [Mimormode/3|: ® [ ¢ | R ‘0:0‘,@;‘ L

FEIT
japan_before_flood@tsunami_japan2011 japan_flooded@tsunami_japan2011

%

Vector Imagery Volumes Database Help

Di s p‘l‘ay ]

Raster map calculator [r.mapealc]

e B — == — o o= |
ry O 99| f@o O l5at7 Meighborhood analysis »
(5 lsat7 Overlay rasters 3
Solar radiance and shadows »
Terrai »
fceid ost surface [r.cost] Transform features 3
rast cost route or flow [r.drain] ez meeling >
haded relief [r.shaded.relief] Groundwater modeling  [r.gwflow]
lope and aspect [r.slope.aspect] Il:an:scape str:c;ure r‘nodelmg :
srrain parameters [r.param.scale)] a.n .scape PHECTIENE VEIE
sxtural features [rtexture] wildfire modeling »
isibiity [rlos] Change category values and labels »
istance to features [r.grow.distance] Concentric circles [r.circle]
Generate random cells 3
orizon angle [r.horizon]
.- Generate surfaces »

Generate contour lines [r.contour]
Interpolate surfaces »

M Report and statistics » B!

| ™ Render | |rwalk -- Outputs a raster map layer showing the anisotropic cumu
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GRASS 7: Map histogram tool

GRASS GIS Map Display: 1 - Location: nc spm 0B eurac

L& i |m ** ﬁ) ﬁ n Q ﬁ| '_h::_easure[li;ang e v

I ® Profile surface map

Create bivariate scatterplot of raster maps

¥
Create histogram of raster map

GRASS Histogramming Tool ¥ Create histogram with d.histogram

LEéI@ s @ Pl viee | @ O

Histogram of elevation

“4 vector network analysis tool
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GRASS 7: Adding a grid to the map view

s GRASS GIS Layer Manager + - O X S
File Settings Raster ‘ector Imagery ‘olumes Database Help :

Grids

IR g e « Labels

W 5 5 T « Geodesic lines
T | = Add labels )

: y : L& | % % i ‘ %} @ %= Add geodesic line layer * Rhumb“nes

' Display 1 w2 Add rhumbline layer

J

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

s Lo MY PPN R L B IE & |[Dvw -
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GRASS 7: New Geospatial Modeller

rodel

Ble sSettings Help

28 I % LAFEI SV

P B @O

(1) dbselect rast
mask¥erok

(5) g.region

(2) g.mapset

. inputfoutput

(4) db.execute

_{'LEJ sloupec in %sloupce splitl" ",'|>

(7)) r.mask

[8)%method == ‘idw'

: aLtput
LU chs %sloupec_ %rok

W Items | wvarizkles | Commmand autput

|Cundition: fermethod == 'idw

Extra bonus:

Export it as a Python script

- Conditian

I%methnd == idw'

- List ef iterms in ' block
1] | Marme Command I
[]4 dbexecute db.execute input=/hemeafmartin/grassdata/ne_... =]
]S gregion g.regien --overwnta rast=mask2008 res=10

[]& loop Condition: cloupec in 2%sloupce.cplt(* ")

]7 rmask rrmask -r

visurfidw wvisurfidw -n —-overarite iInput=wvzorky output=c..,

- List of iterns in 'else’ block
[ | Marma command

]! dbsealect db.select -c sgl=SELECT id FROM farms 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 |

© 2014, Markus Neteler, Italy - CC-BY-SA license
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Vector data processing



GRASS 7: Topological Vector Digitizer

GRASS GIS Map Display: I - Location: nc_spm 08
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§||Sat?—tra'n'n5| hd '-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 §Iettings Raster "gector Imagery gug %e:tabase Help & L@ & [ =3 *:’ (;&) ﬁ n (;a Q I h! I E [ IE @ HDIQITL'
+ | ; - BT 2 |
Lol SR LAl TRl LAl | B R B e R[BK IS GHO
/Bl EH@ @O - Vi 200
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 i
T PosteIs (Postgresql) g
| DB table: public.urbanarea
| DB name: grass
| Geometry column: geom
| Feature type: polygon
I iggg%gg;:commm Zgﬁgﬁls {schema: topo_urbanarea) Layer 1/ Category 113|
e of wae vestor een 5T ctfmegert[F3
. . . - _ . .. |=ll| objectid [integer]:|55
K | 2] ua [character]:|x3251 C
‘ name [character]:lRaleigh
Output window —— - Command prompt . h ter]: [0A
{ &glear | Egave | { Protocol | &glear | ua_type [charac er].l
"""" Feature id: 113
Close dialog on submit
Reload c I Submit |
W Search module |Python shell : i | & il | _ I'T'Ill
(2]
>
<
. ©
http://grass.osgeo.org/grass70/manuals/v.out.postgis.html s
<|:
e . . —l
http://grasswiki.osgeo.org/wiki/PostGIS Topology =
©
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News in GRASS 7's Vector Topology

Spatial query example

Query of vector point maps

GUI: click on vector map, what is there?
CLI: v.what east_north=east,north
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Vector network analysis in GRASS

GRASS GIS Map Dlsplay 1

GRASS GIS Layer Manager = E i

Elmagew Volumes Database Help

Develop vector map
Manage colors

"

@ - &g ® P55

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

0

Buffer vectors [v.buffer]
Lidar analysis
Linear referencing

M

AT m

Mearest features [v.distance] g

0 MNetwork maintenance [v.net] GC)

Overlay vector maps Allocate subnets [v.net.alloc] \ =
Change attributes / > Split net [v.net.iso] 55
Generate area for current region [v.i gion] Shortest path [v.net.path] El:
Generate areas from points > Shortest path for sets of features [v.net.distance] 8
Generate grid [v.mkgrid] Shortest path using timetables [v.net.timetable] I

Generate points »  Shortest path for all pairs [v.net.allpairs] (—?

Remove outliers in point sets [v.ojitlier] Visibility network [v.net.visibility] E-
Test/training point sets [v.kcv] 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] ﬁ

|| Update point attributes from raster > Components  [v.net.components] g
Centrality [v.net.centrality] ©

| Reports and statistics \ > y S

Steiner tree [v.net.steiner] / =

Minimum spanning tree [v.net.spanningtree] 8

Traveling salesman analysis [v.net.salesman] N

©




Vector network analysis in GRASS

Example travelling salesman problem, 4 points to visit with optimal path

@ GRASS GIS Vector Network Analysis Tool 4+ O X qg. GRASS GIS 7.0.0svn Map Display: 1 - Location: spearfish60_grass7@userl

> o DR V0| ®Tm s RGP PLLPARNRALIIEIL (& |

i Traveling salesman (v.net.salesman) v |
= —
‘ - .\
T E i
i r { \

Points for analysis: -
? | ee ” |
# @ B ; (5|
| use topology |

[ 2 new point
@ 3 new point
@ 4 new point

Analysis settings: -
Maximum distance of point to the
netwaork:

Points| Parameters | Qutput | Input tables |<1 2

| |59650?.48; 4920580.22 | Coordinates bl & Render
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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 ‘W GRASS 7

seconds

120

o - ——
012 3 45 6 7 8 910

million points

Other speed figure:

PCA of 30 million pixels
in 6 seconds on this small
presentation laptop...
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J. Jasiewicz, M. Metz / Computers & Geosciences

r.terraflow

modeling of acumulation mag
with deprassion filing

external software

modeling of acumulation maps
with different algorithms

™~

r.stream.distance

r. watershed "-‘ accumulation [ r.stream.slope
" 4 map N local flow lines properties
madealng of flow accumulation ] N n slope subsysterm
and stream netwens K !
5 i
. 5 ;
. a

New tools for hydrological modelling

slraam ordering, topology
and geamaetry

Ty y /
Mowpath distancefelvation
r.stream.extract to nstwork feziuras r SE:: rﬁ Tm-_ i‘-:iic:ats
[ advanced modeling of flow directicn
and stream netwark E><t_e:rr_'|e\|I
\ r.stream.order / stafistcal

r.stream.channel

lacal stream channel properies

digital elevation
model

AN

r.stream.segment

geomatrical properties
of ordered network

partition of the netwark

Into stignt-line sectors

r.stream.basins

advanced maodalng of basins

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

Computers & Gensciences | | -

Contents lists available at ScienceDirect

Computers & Geosciences

journal homepage: www.elsevier.com/locate/cages

ELSEVYIER

A new GRASS GIS toolkit for Hortonian analysis of drainage netwaorks

Jarostaw Jasiewicz ™, Markus Metz "

* ddom Mickiewics
" Umiversity of Uim,

craiey, Geekology and Ceoinfarmacion lestiture, Deiggivfows 37 S6.051 Fusnod, Folomd
ure af Experimestal Ezvlagy, Aliee 11, ES06D Uim, Gerie

niy

ARTICLE INFO ABSTRACT

Article bishary:

The aim of this paper is to present a new GRASS G15 toolset designed for Hortonian analysis of drainage
networks. The rstream toolser uses a multiple flow direction algorithm for stream netwerk extraction
as well as for calculating ether hydrogeomorphalogical features in the catchment's area. As all GRASS
G5 toolsets, rstream consists of several separate modules that can extract stream networks from a
specirum of accumulation maps, order the extracied 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 unordered nevworks inta near-
straight-line seciors, and calculate secior 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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New GRASS 7 Python API

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

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

LgEJ Search

Read Edit View history ™ I

GRASS and Python

1 Python SIGs
2 Writing Python scripts
2.1 Python script ed
2.2 Using the GRA]
2.3 Creating Pythor
2.3.1 M5-Wind
2.3.2 Linux
2.4 Running extern
2.5 Testing and insi
2.5.1 Debuggir
2.5.2 Installatig
3 Python extensions in
3.1 Python Scripting
3.2 Python Ctypes |
3.3 wxPython GUI g
3.4 Python-GRASS
3.5 Using GRASS ¢
4 FAGQ
3 Links
3.1 General guides|
3.2 Programming

3.3 Presentations

L

File Edit

¢ v Bp * ~ e Q v i@ http://grass.osgeo.org/grass? l/manual€d v 9 @ Google

View Go

Introduction to Vector classes — Python library documentation documentation - Konqueron

Bookmarks Tools Settings  Window Help

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')

previous | next | modules | index

Previous topic
Introduction to Raster
classes

Next topic

Interface to GRASS GIS
modules

Quick search

>>> municip.is open()

False

>>> municip.mapset

>=>> municip.exist()

True

Go

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

# check if exist, and 1f True set mapset

>>> municip.mapset

'userl'

Open the map with topology:

=>> municip.open()

get the number of primitive:


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

New GRASS 7 Python API

ISPRS Int. J. Geo-Inf 2013, 2, 201-219; doi: 103390 2i2010201

OPFEN ACCESS

ISPES International

Journal of
s 5 o All former shell
www.mdpi.com/journal/ijgi scripts have been
Artice rewritten to Python
Pygrass: An Object Oriented Python Application Programming in GRASS GIS 7:
Interface (API) for Geographic Resources Analysis Support
System (GRASS) Geographic Information System (GIS) - re-use as example!

Pietro Zambelli '#, Stren 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: pietro.zambelli @ing.unitn.it;
Tel.: +39-46-128-2696.

Received: I January 200 3; in revised form: 21 Januwary 2013 f Accepred: 21 February 2013 /
Published: 11 March 2013

Abstract: PyGRASS is an object-oriented Python Application Programming Interface
(APT) for Geographic Resources Analysis Support System (GRASS) Geographic
Information System (GIS), a powerful open source GIS widely used 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

a Frwne om the newa canahilitioc that 3t necaridees o GRARY acare and  develonaers Mawr
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GRASS 7 Programmer's manual
http://grass.osgeo.org/programming7/

AE GRASS GIS 7 Programmer's Manual: GRASS 7 Programmer's Manual - Kongueror
File Edit Wiew Go Bookmarks Tools Settings Window Help

4 o qj * b e Q A @:ﬂgrass.osgeu.urgfprugramming?fﬂ b B' @| w

GRASS GIS 7 Programmer's Manual 7.1.5vn(2014)-r61813
m Related Pages | Namespaces | Data Structures | Files | (@ search y

S| GRASS 7 Programmer's Manual I
Libraries
Core librariss GRASS GIS (Geographic Resources Analysis Support System) is an open source, free software
Interfaces Geographical Information System (GIS) with raster, topological vector, image processing, and
b Further librarie s graphics production functionality that operates on various platforms through a graphical user
GUI interface (GUI) or command line interface (CLI). It is released under GNU General Public License
File structure of GRASS Location (GPL).

b Compiling and Installing GRASS Mc
This manual introduces the reader to the Geographic Resources Analysis Support System from the

| programming perspective. Design theory, system support libraries, system maintenance, and
system enhancement are all presented. This work is part of ongoing research being performed by

Multiple-Architecture Conventions

b Vector modules and their parametel
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P GRASS wxPython-based GUI

b GRASS Cairo Display Driver the GRASS Development Team, an international team of programmers, GRASS module authors are

B ol ol D e = it cited within their module's source code and the contributed manual pages.

b GRASSE Cluster analysis statistics Librz © 2000-2014 by the GRASS Development Team

b GRASS DataBase Management Interfz

b GRASS Display Library This manual is published under GNU Free Documentation License (GFDL), and comes with

b GRASS GIS Library ABSOLUTELY NO WARRANTY. The development of GRASS software and this manual is kindly

b GRASS Numerical math interface supported by the Open Source Geospatial Foundation, who provides the GRASS main

» GRASS Partial diffzrential equations Li infrastructure.

b GRASS Imagery Library

b GRASS Data Elements Manage Librar « Main web site: http://grass.osgeo.org "
<« > € ]

Generated on Sat Sep 6 2014 05:48:30 for GRASS GIS T Programmer's Manual by ﬁ!..@’xﬂg@n 1.85
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GRASS GIS as Open Source GIS backbone:

Connecting to other software packages
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L2

Project Edit Wiew Layer Settings Plugins ‘ector Raster

Processing

GRASS and QGIS Int

Help

NeEBRBLRIMOS 2o HPLR_A RS

—

>
%
W I
8
o
A

o e

i

{abg| @ “5 :g.%_\ n?} :mb abe

B & AL fe

@ ®

zipcodes wake

Layers

Br-%e
i} [ |

Parameters | Log | Help |

Show advanced parameters

E. Input vector layer

| zipcodes_wake [USER:100000]
Mame of column used to dissolve common boundaries
cat
MNAME
OBJECTID
FERIMETER
SHAPE_Area
SHAPE_Leng
WAKE_ZIPCO
ZIPCODE
~ ZIPCODE_
r ZIPCODE_ID

ZIPNUM

ZIPNAME —

egration: Processing

QGIS 2.2.0vValmiera

@& M- s

» I}?

Processing Toolbox

f
Search...

+ Recently used algorithms -
+ $% GDAL/OGR [32 geoalgorithms]
+ [E GeoServer/PostGIS tools [8 geoalgorithms]
- ¢ GRASS commands [157 geoalgorithms]

+ Imagery (i*]

+ Miscellaneous (m.*)

+ Raster (r#*)

~ Vector (v*)
y v.buffer.column - Creates a buffer around features of given type.
w.buffer.distance - Creates a buffer around features of given type.
w.class - Classifies attribute data, e.g. for thematic mapping.
w.clean - Toolset for cleaning topology of vector map.
w.clean.advanced - Toolset for cleaning topelogy of vector map (A...
w.db.select - Prints vector map attributes
v.delaunay - Creates a Delaunay triangulation from an input vecto...

i e - Di boundari n adjacent : haring ...
w.distance - Finds the nearest element in wvector map 'te' 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...
v.extract - Selects vector objects from a vector layer a new layer c...
v.generalize - Vector based generalization.
whull - Preduces a convex hull for a given vector map.
w.in.dxf - Converts files in DXF format to GRASS vector map format.
winwfs - Import GetFeature from WFS
winfo - Outputs basic information about a user-specified vector m...
w.kev - Randomly partition points into testjtrain sets,
wlidar rarractinn - Carractinn of the wvlidar arcwina aotrot 1t is the

T
Layers | Browser | ‘

Dissolving geometry by string column
attributes: Processing calls GRASS GIS in a
virtual session which delivers the result back

(here: SHAPE file)

L}

Coordinate: |

© 2014, Markus Neteler, Italy - CC-BY-SA license




Integration of GRASS GIS with QGIS, PostGIS, OGC

Geoprocessing of an external wildfire point layer:
PostGIS or WFS -> QGIS - Processing - GRASS GIS

QGIS 2.2.0Valmiera
Project Edit \iew Raster Web Processing Help

DEBRLRA A0 2o mRPLO
0B U8 s 06 24605

Layer Settings Plugins ‘ector

#-V B g% /& ls>=<E
@ ..._"

Layers

i, S AR PP & Ad AT

# v.voronoi - Creates a Voronoi diagram from an input vector layer containing poir

Parameters | Log | Help |

o MW

Show advanced parameters
Input points layer
firms123561400683502_mcd1aml [EPSG:4326] hell ry
Output tessellation as a graph (lines), not areas
'f\lo |w

Do not create attribute table

IS0 208N ARS

LR
> | Wy
g
W N TR T e W W L T e N

Run [| cancel

Close

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

R version 3.0.1 (2013-05-16) -- "Good Sport" j M 1
Copyright (C) 2013 The R Foundation for Statist| - +—=>= -
Platform: x86_64-redhat-linux-gnu (64-bit) o

> library(spgrass6) 4 /
o T B e

Loading required package: sp
Loading required package: XML
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")

= o
o ]
@ -
o
o
]
w
@ -

Theeratical Quantiles Theoretical Quantiles

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

© 2014, Markus Neteler, Italy - CC-BY-SA license
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GRASS 7: Native WPS Support
Z00 .

http://zoo-project.org

exploring horizons

<?txml version="1.0" encoding="UTF-8"?> :
<wps:ProcessDescriptions xmlns:wps="http://www.opengls.net/wps,/1.0.0" bq/é?t) f’fY)(fé?f;E;lf?QJ
xmlns:ows="http://www.openglis.net /ows,/1.1" f;E?r\/i(?E?

xmlns:xlink="http://www.w3.0rg,/1999,/xLink"
xmlns:xsi="http:/ /www.w3.0rg/2001,/XMLSchema-instance"
¥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="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="2043">
<Default=
<Format:=
<MimeTypesimage,/tiff</MimeTypes
</Format>
=/Default=
<Supporteds>
<Format:=
<MimeType=1image/tiff</MimeType=
=</Format=
<Format:=
<MimeType=1mage/geotiff</MimeType=>
</Formats>
<Format:=

«MimeTvnesannlication/oentiff</MimeTvnes

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

© 2014, Markus Neteler, Italy - CC-BY-SA license
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Image processing

Improved modules:

Georectification
Orthorectification
Atmospheric correction
Terrain correction

Landsat cloud detection
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GRASS 7: New geocoding tool

i g GRASS GIS Layer Manager

Image/Map reCtifier ile Settings Raster Vector Imagery Volumes Databae Hel
. =Y T Y T oYy

For raster (imagery, —, ————

historic scans) and /B nlEHe> @0

vector maps Georectiner -
£ A o o T =, ST i e K0 y - 1
TR PP, IEENE $O O
e Ll Ll Ll
:-_;n{"ﬂ ;u;n;n ;:Ett
=1 [y
| use source E spurce N target E target M Forward emmor Backward ermor
| 1 35635298392 277.546910242 1335217455359 52.5056161803 0.000103 1.648583 |
| 2 336974480312 436.530277519 13.35009838592 52.514572143% 0.000133 2.119324
', 3 307274924741 T16.599818538 13.34T1384736 52.5309558582 0.000015 0.24101%
| v 4 77390395284 95335673391 133911736251 525446493559 0.000029 0445004

~ 3 136767660038 635949395363 134476546145 52.526497E442 0000014 0215143
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GRASS 7: New bivariate Scatterplots

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

F

= GRASS GIS Layer Manager & GRASS GIS Map Display: 1 - Location: nc spm_08 eurac
File Settings Raster Vector Imagery ‘Volumes Database Help e m— P o A
;G- & %4 & n S == 1 d&=h P wiswm v
: L& B % ﬁ) ﬁ éQ @ h‘ = Measure distance
., S ¥ profile surface map

dI R s NN A 0%
EIERREO SO
m‘ 4 x

Create bivariate scatterplot of raster

=
i

¥ Create histogram of raster map

¥ Create histogram with d.histogram

| Y& Vect

or network analysis tool
s =

BL HL ML

@ GRA-S-S Bivariate Scatterplot Tool
B 4
| ® 2o P dlvipgsw @& O
3%i\é«ariate Scatterplot of Isat7 2002 30 vs Isat/ 2002 10
- |sat7_2002_30 vs Isat7_2002_10

250
200
150
10

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

|d.rast map=Isat7_2002_10@PERMAMNENT

]

Raster cell values

I
|

] 50 100 150 200 250 300
Raster cell values
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GRASS 7: Supervised image classification

http://geo.fsv.cvut.cz/~Ianda/puincations/ZO12/ogr52012/poster/figures/
i e 2 !4}. 20 4l ‘rra.ining,:l;a 13 (W N0)
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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.



GRASS 7: Unsupervised image classification

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

GRASS GIS Map Display: 1 -Location: nc_spm_08 grass7y

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

F Coordinates v | W Render

| '#? Render 638422.30; 220749.29

it . 4 !

1 T

1 Ls 1
638372.49; 220743.60 Coordinates v|

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

@. Identifies segments (objects) from imagery data.

Command output Manual
Narne of input imagery group: (group=name)
lortho2010 t792 ™
Name for output raster map: (output=name)
lortho2010 t792_subset_20em_segment ™
Difference threshold between 0 and 1: (threshold=float]
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http://grass.osgeo.org/grass70/manuals/i.segment.html

GRASS 7: New cool stuff: massive data processing

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

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

Runs on Linux, AlX, Solaris, freeBSD, netBSD, ...
Various ways of parallelization
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http://en.wikipedia.org/wiki/File:IBM_Blue_Gene_P_supercomputer.jpg

GRASS GIS 7 Temporal Framework:
Time-series support
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New Space-Time functionality in GRASS 7

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

¢ 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

¢ trast.list 0

« t.connect + trast.export « trast.extract &

o tcreate « Lrast.import « t.rast.gapfil @

+ tremove o trast.out.vtk . t_raﬁt_maﬂcalc =

« tregister « trasttorast3 « trast3d.extract e

« tunregister » 13.out.netcdf » t.rast3d.mapcalc >

« tinfo « t.vect.export « t.rast3d.univar _ 3

o Llst « t.vectextract Aggregation O

e trast3d.li Statistics and gap fillin * t.vectimport !

. E::.raesc%%'l[m aap ¢ « f.vect.observe. strds « trast aggregate.ds %’

« t.vect.db.select o trast aanfil  t.vect.univar « frast.aggregate =

« t.sample e trastunivar « t.vect.what.strds « trast.series b

« t.support - 3

« t.topolo 2

(2]

Space time datasets are stored in a temporal database. SQLite3 or PostgreSQL are supported as SQL database back ;iz’
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 Z
location. S
(@]

Gebbert, S., Pebesma, E., 2014. TGRASS: A temporal GIS for field based o

environmental modeling. Environmental Modelling & Software 53, 1-12. (DOI)



http://dx.doi.org/10.1016/j.envsoft.2013.11.001

New Space-Time functionality in GRASS 7

Timeline Tool EEES]  onthiy avg LST:
QL2002

precip_absg@timegeries _.......

tmean@timeseries

abstmean@timeseries |-

] " Y3 1.' ’Li ".:I %I 1000 km
A° 1 2 2® 2° 2° 2° feom i
@7 o @7 W @ w0 @7 0

g + < Bea

Select space time dataset(s):
‘ abstmean@timeseﬁes,tmean@timeseries,precip_absa@| ‘ Draw |

LIRS pRCo LG mote et Screenshot: S Gebbert/A. Petrasova
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Time series plot (Chlorophyll vs Time) for a certain coordinate pair
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GRASS 7: New animation tool for time series

The Animation Tool is a wxGLU/J 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 |
m.nviz.image is used. To display 3D view animation follow these steps:

open GRASS GUI, load maps and start 3D view NagShead LiDAR time

p

set view, light and other parameters as you like i . ;
e series: dune moving
add new animation in Animation Tool, choose 3D view mode over 9 years (NC, USA)
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

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



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

New Map swiping tool for multitemporal maps

Map Swipe e e

e
!i_% & | Mirror mode c| ®[h ¢ R ‘¢:¢| ‘__/_ﬁ-f_ﬁ:' ‘_:;'_::i ;*d f’z I SO

japan_before_flood@tsunami_japan2011 japan_flooded@tsunami_japan2011

B - g _:‘
S E

""%

8 w -
- - ﬂ'h *\*’

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

o
ey

140:50:19.15E;38:45:5494N | Coordinates ¢][ [ & Render

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

© 2014, Markus Neteler, Italy — CC-BY-SA license



GRASS 7: New visualization tool: wxNVIZ

GRASS GIS Map Display: 1 - Location: nc_spm_08

i W, File attinm Ra manen nlume Natahase  Heln
H L& @ E X i 3 i 4 ] GRASS GIS Map isplay: 1 - Li ion: i e 'GRASS GIS Layer Manager - nvizState1.gxw ==
H File Settings Raster Vector Imagery Volumes Database Help

- E{D&ﬂh L L L ey D& & e %660

A - = = = I | P ‘uugLLL‘LLL.LL

> Py 0 B0 GHO O : HIEF IO /EnEGRD @0
y iview /" pata T Appearance rAnaIysis‘

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

- - List of slices
I Dm Slice parallel to Z Add
Slice parallel to Z
Delete
Mode P
- List
- Slice attri
Slice parallel to axis:
West edge: East edge:
Easting (X)) =——(F—— ([————
Northing (Y): [} {1l
Bottom edge: Top edge:
Height (2): (=) !
- Position
‘ Map layers ;SD viewi Command console
[ Coordinates |
- Slice attributes

-

Slice parallel to axis: | X <

North edge: South edge:
Northing (Y): [} & TR
Height (Z): [zl (E21]
West edge: East edge:
Easting (X): T} 1T {L])

Transparency: % Reset

- Position l

(<]

Map layers | 3D \riewE Command console |

| Coordinates |

Programming/screenshot:
Anna Petrasova

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

© 2014, Markus Neteler, Italy - CC-BY-SA license


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

New vizualization methods(NC state universit

GRASS GIS
goes
theatre

LIDAR derived DSM: 100k x 50k pixels

© 2014, Markus Neteler, Italy - CC-BY-SA license



GRASS GIS as a platform for sustainable

Open Science In a Nutshell, GRASS GIS...
« has had 50,946 commits made by 71 contributors
GRASS GIS software offers to you: representing 1,344,395 lines of code

w i Mostly written in C
with an average number of source code comments

« Reproducibility: Open source is the

« has a well established, mature codebase

natural hab|tat fOF SCience and researCh maintained by a large development team
with stable ¥-O-¥ commits
* Return Of InveStment: .. took an estimated 378 years of effort (COCOMO model)
Example r.mapcalc: available Since 1985 startingwithitsﬁrEthmmitinDecember.1999

ending with its most recent commit 2 months ago

continuously developed, user can still run

: : https: . hub.net i
old scripts in latest GRASS GIS 7 ps://www.openhub.net/p/grass_gis
 Auto-documentation: map and command history preserved “forever”

« Reliability: Testing and quality control system (in progress) integrated
into the software itself

 Longevity for Open Science: code integrated into GRASS “survives”
even if original authors would not continue

V
0
C
O
=
<
o
>—
o
O
@)
!
>
©
=]
o
Q
0
)
@
=
(2]
>
Y,
—_
(©
=
<
—
o
~
©



https://www.openhub.net/p/grass_gis

Where is the stuff?

GRASS GIS 7 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/

http://grass.osgeo.org

http://trac.osgeo.org/grass/wiki/Grass/7/NewFeatures

Markus Neteler

Fondazione E. Mach (FEM) coming soon.

Centro Ricerca e Innovazione | AT

GIS and Remote Sensing Unit G RASS G I S 7 . [ 4 .2 o~ =

38010 S. Michele all'Adige (Trento), Italy LU XKg L )N { 1O ;’*?%
http://gis.cri.fmach.it v W e WALV

http://www.osgeo.org — THAN KS

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