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GRASS: a portable GIS
http://grass.osgeo.org

Project Cost Calculator GRASS 6 - 6/2011
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New GRASS GIS User interface

[ GRASS GIS Map Display: I - Location: nc spm 08 pr— & GRASS GIS Layer Manager -] X

*hs R BHPLNLSR B 5 (a@ oy | He s

; Develop raster map [ 3 = oy
1=lirx B @O

Manage colors

Vector Imagery Volumes Database Help

Query raster maps [ 3

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

Mask [r.mask] -

Raster map calculator [rmapcalc]

L

Neighborhood analysis
Overlay rasters
Solar radiance and shadows

L

Transform features

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

v Wha, WY WVW

Hydrologic modeling
Shaded relief [r.shaded.relief] Groundwater modeling [r.gwflow]
Landscape structure modeling

Slope and aspect [r.slope.aspect]

Terrain parameters [r.param.scale] Lans Espe pEtch orielyee

Textural features [rtexture] Wildfire modeling

b A .

ity [os] Change category values and labels

Distance to features [r.grow.distance] Concentric circles [rcircle]
Generate random cells

w

Harizon angle [r.harizon]
. Generate surfaces [ 2

Generate contour lines  [r.contour]
Interpolate surfaces >

M Report and statistics b Python shell |

858352.17; -107745.65 ! Coordinates = | v Render |r.wa|k -- Outputs a raster map layer showing the anisotropic cumulative cost of moving

DE | JA PL

Willkommen in GRASS GIS

GRASS GIS @ Witaj w GRASS GIS

Witaj w GRASS GIS 6.4.3svn
Wiodacym oprogramowaniu open source GIS
Wybierz istniejacg lokacje projektu i mapset

Willkommen in GRASS GIS 6.4.3svn A Y
Das weltweit filhrende OpenSource GIS e U K 75447 /12 GIS

Wahlen Sie eine existierende Projekt-Location und ein Mapset GRASS GIS 6.4.3svn ~. & 5 = ¢
oder definieren Sie eine neue Location ?,;:7‘ Durs oo rvye Ty b G'}ii;!? Jub zdefiniuj nowa lokacjg

GIS-Daten Verzeichnis: lfhome]nstslerﬁgrassdata ] Bléttern ER SIS Df" = DFRIER Katalog danych GIS: [,‘home,lnete\er,lgrassdataS ] Przegladaj
- Wahlen Sie Projekt-Location und Mapset - Verwalten GIsFfsF 1Lty I,‘home,‘netelen‘grassdataS ] 2| FR(B) - Wybierz lokacje | mapset projektu - Zarzadzaj
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GRASS: Project database (Location) wizard

From GeoTIFF or
SHAPE or ...
Now directly
Imported then.

Choose method for creating a new location

¢ Select coordinate system:

Select EPSG code of coordinate system

Use coordinate system of selected georeferenced file

Use coordin/ i Definemew GRASS Eocation: i —

Summary

Create cust

Use arbitrar
GRASS Database: [home/neteler/grassdata

Location Mame:  italy

Projection: EPSG code 3003 (Monte Mario [ Italy zone 1)

PRO).4 definition:  +proj=tmerc +lat_0=0 +lon_0=9 +k=0.9996 +x_0=1500000
+y 0=0 +ellps=intl +units=m +no_defs <=

List of daturm transformations

Datums (select to see description): 2 [ =]
Used in ltaly (Peninsular Part) 1
towgsg84=-104.1,-49,1,-9.9,0.971,-2, 1,-11.68
Accuracy 3-4m z
3
4
i Cancel ; oK
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GRASS GIS: Interoperability

OGC Web Services Files
. ..-'“/
WMS, WFS, =
X 7
PyWPS r.out.gdal
Mapserver v.out.ogr
r.out.pov Fﬁ_ﬂ___r_-out.asci.i_ —
< v-out.pov v.ou;z.scu
r.out.vtk v.to.
Hendenns F3-0Ut-‘-f;t{k Hv.c}ut.dxf ——
Paraview, POVRay v.out.vt / \
v.out.ogr QGIS
v.to.db
K

PostgreSQL

SQLite

-

GPS

LAS

SHAPE
GeoTIFF

Adirbube daia

cat |sollname | area

Ro 243017.6

Wo 134261001

Au 4330444

Grs AB6433.7

| | | pr| —=

FhC 118344.9

Tables, CSV files
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GRASS: 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

(7)) r.mask

(4) db.execute

[8)%method == ‘idw'

: aLtput
LU chs %sloupec_ %rok

W Items | wvarizkles | Commmand autput

|Cundition: fermethod == 'idw

Extra bonus:
export to Python scripts

- 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 |

© 2012, Markus Neteler and Markus Metz, Italy - CC-BY-SA license



Raster and 3D vector

Elevation model combined
with extruded 3D buildings;
also true 3D vector supported

i
.
[l

Trento, Italy

> Il ]
1 H\I
‘-\__‘___’

R
A3 hh‘h o oy

S S Yl S h T E

a
-

Optional: KML export for
virtual globes

© 2012, Markus Neteler and Markus Metz, Italy - CC-BY-SA license



GRASS Topological 2D/3D Vector model

Vector geometry types

. Line
@ Point Vertex

@ Centroid
@ Line

@ Boundary - Vertex
@ Area (boundary + centroid)
@ face (3D area)

@ [kernel (3D centroid)]

@ [volumes (faces + kernel)]

Area

Vertex

not in all GIS!

Node goundary Vertex

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

Vertex

W
(@)
cC
-} .
8’ Centroid
o

Vertex Vertex
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GRASS Topological Vector Digitizer

GRASS GIS Map Display: I - Location: nc_spm 08

Cas RESPOLN AL B L LS [bwwy

TETTT— e i o i B o )
:llsat? tra”_”'_”:|1'IIr 'E El E CE GB /ai Cupyfeatures frormn (background) vector map (03-'} )

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

Quary ‘eatures

Z bulk-labeling of 3D lines

Feature type conversion
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GRASS 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 ”at|0n Wlth Fetch full info including description and keywords

extension manager | andmoduke(s)
[descriptiun 3”
Increasing inflow |
of Python scripts e e

<

- 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

© 2012, Markus Neteler and Markus Metz, Italy - CC-BY-SA license



GRASS 7 raster processing

Raster resampling

Standard
nearest neighbour, linear, cubic, lanczos

Spline based
Reqgularized Spline Tension (RST), bspline

Statistical
average, median, mode, min, max, sum, variance, stddev, quantile

Filtering window
Bartlett, gauss, hermite, sinc, lanczos1, lanczos2, lanczos3, hann,
hamming, blackman and any combination thereof
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GRASS 7 raster processing

Raster surface interpolation
from raster or vector points

Inverse Distance Weighing (IDW)
Reqgularized Spline Tension (RST) g
Bspline (Tykhonov regularization) R e S

Ordinary kriging
Filtering window l
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Processing of LIDAR data:
laser scanning of the terrain

M. Brovelli and R. Antolin
H. Mitasova

Digital Situation

Lidar First pulse Model (DSM)

Last pulse

Digital Terrain
Model (DTM)

Processing 500 Million points....
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Processing of LIDAR data:
laser scanning of the terrain

libLAS

New in GRASS 7: direct import of LiDAR LAS files

00000000
Output as vector points: Output as raster map:
v.in.lidar r.in.lidar

!

& Digital Surface
A Model (DSM)

Digital Terrain
Model (DTM)
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Multi-return
Lidar data

Lidar data analy5|s |n GRASS GIS

Available Methods:
- cell based statistics
- binning

- spatial approximation
- smoothing

Use cases:

- topographic analysis

- Feature extraction (Separation DEM/DSM)
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H. Mitasova, NCSU
M. Brovelli, P[dM, Como




Lidar data in action:

Visualization and solar energy

N . e =
- = :

e —

":"‘: ¥ v

=

i . -

Lidar based DTM/DSM with

© 2012, Markus Neteler and Markus Metz, Italy - CC-BY-SA license

orthophoto draped over it
(GRASS: r.sun (@ JRC) and NVIZ)



GRASS 7: Support for massive datasets

What is massive?

Massive is relative to
Hardware resources
Software capabilities
Operating system capabilities

Limiting factors
RAM
Processing time
Disk space
Largest supported file size
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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 64.2

240 'm GRASS 7
120

0 wom
012345678910

million points

seconds
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Example: Hydrological modelling
(think massive data)

Stream network extraction around the Panama channel
(250 million pixel)

0 50 100
[ —

kilometers

IFSARE

3500 [t 9N

10 20 30 40 50

kilometers

83w
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Metz et al. 2011, Hydrology and Earth System Sciences




New 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
rwatershed " accumulation r.stream.slope

local flow lines properties
madealng of flow accumulation B A n slope subsysterm
and stream netwon " ‘

/ TN / r.stream.distance

Mowgpath distancefekvation
5 r.stream.extract to network featuras r. sf‘sﬁrﬁmm'_:gats
= [ advanced modeling of flow directicn
g T and stream network I?ctt_e:rtr_'lalI
L5 \ r.stream.order P
E E slraam ordering, topology
E and geomoetry r.stream.channel
§.’ laal stream channel properties
© \

;] r.stream.basins r.stream.segment
; Y advanced maodalng of basins geomatrical properties
of ordered network

partition of the netwark

Lé
L Into strgnt-line seciors

iy
Main basins

S ' g

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

Dis a'nce to'the outlet / St

Contents lists available at ScienceDiract

Computers & Geosciences

journal homepage: www.elsevier.com/flocatefcageo

A new GRASS GIS toolkit for Hortonian analysis of drainage netwaorks

Jarostaw Jasiewicz ™, Markus Metz "

fows 27 &0.081 Feenod, Folood
ey

“ Adem Mickiewice ey, Georkologe and Cenimfermarion Leaieurs, i
¢ af Experimestal Ecubagy, Aliee 11, E9060 Uim, &

" lwiversity of Uim,

ARTICLE INFOD ABSTRACT

The aim of this paper s to present a new GRASS G15 toolset designed for Hortonian analysis of drainage
networks, The rstream toolset uses a multiple flow direction algorithm for stream netwerk extraction
as well as for calculating ether hydrogeomerphalogical features in che catchment's area. As all GRASS
G5 toolsets, rstream consists of several separate modules that can extract stream networks from a
spectrum of accumulation maps, order the extracied network using several ordering methods, do
advanced madeling of basin’s boundary, perform Hartonian statistics, calculate additional parameters
such as Aow path distance to watershed elements, partition ordered and unardered nevworks inta near-
straight-line sectors, and calculate sector directions. The package is frec and open-source software,
available far GRASS version 6.4 and later.

()
0n
c
Q
e
<
X
>
m
QO
O
|
=
©
=
N
)
()
=
%]
)
AV
—
©
=
©
C
©
-
L
()]
=)
)
=
%]
>
7
—
©
=
o~
—
o
oN
©)

© 2011 Elsewier Ltd. All rights reserved.




News in Image processing

Improved modules:

Georectification
Orthorectification
Atmospheric correction
Terrain correction

Landsat cloud detection

Rocchini, D., Metz, M., Frigeri, A., Delucchi, L., Marcantonio, M., Neteler, M. (2011).
Robust rectification of aerial photographs in an Open Source environment.
(in press)
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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

600
480

360
240 ‘B GRASS 64.2
‘B GRASS 7

120

seconds

million points
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News in GRASS 7's Vector Topology
Slimmed down topology format

Size reduction most prominent for 3D points
E.g with ~120 000 points

GRASS 6.4: 5.5 MB
GRASS 7.0: 0.5 MB
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News in GRASS 7's Vector Topology

Topological cleaning, vector import example

Example:
Global Administrative Database (GADM), all three levels, global
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GRASS GIS as Open Source GIS backbone:

Connecting to other software packages
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GRASS Programmer's Manual 7.osnot2)rs2623
Related Pages | Namespaces | Data Structures | Files | (Q: search :

¥ GRASS Programmer's Manual = GRASS ? Prngrammar's Mﬂnual
GRASS T Programmer's Manual L
b GRASS wxPython-based GUI
- GRASS GIS (Geographic Resources Analysis Support System) is an open source, free software Geographical
P _ - Information System (GIS) with raster, topological vector, image processing, and graphics production functionality that )
e s A e operates on various platforms through a graphical user interface (GUI) or command line interface (CLI). It is released 2
P GRASS DataBase Management interface under GNU General Public License (GPL). o
P GRASS Display Library =
b GRASS GIS Library This manual introduces the reader to the Geographic Resources Analysis Support System from the programming <
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o _ _ _ presented. This work is part of ongoing research being performed by the GRASS Development Team, an m
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GRASS and Python

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

#=Module

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

#%End

#%soption

#% key: relliefmap

#% 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 relief map
#% required : yes

#%end

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,
sys.exit(ret)
if  name == " mailn_":
options, flags = grass.parser()
main()

i map = relief map, brighten

kus Metz, Italy — CC-BY-SA license

brighten)
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GRASS and Python

Contents [hide]

1 Python S1Gs
2 Writing Python scripts in GRASS
2.1 P'_.-'thc:n script editor

2.3.1 M53-Windowsg
2.3.2 Linux

2.4 Running external cy

2.5.1 Debugging
2.5.2 Installation
3 Python extensions in GRA
3.1 Python Scripting Lil .
3.2 Python Ctypes InteriS IR SNEEE)
3.3 wxPython GUI devd]
3.4 Python-GRASS add
3.5 Using GRASS gui
4 FAGQ
3 Links
5.1 General guides

This Page

5.2 Programming

5.3 Presentations

GRASS-Python API since 2012

& Meteler Mytalk My preferences My watchlist My contributions Log out

' Go || 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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GRASS and Java

Source path: svn/ trunk/ Modules/ Javal v_sample_rast java & Editfile
1 /*
2 * Program: vtkGRASSEridge
3 * COPYRIGHT: (C) 2011 by Soeren Gebbert, soerengebbert@googlemail .com
4 *
5 * This program is free software; you can redistribute it and/or modify
& * it under the terms of the GNU General Public License as published by o
7 * the Free Software Foundation; version 2 of the License. GC)
g * )
59 * This program is distributed in the hope that it will be useful, <_,:
1o * but WITHOUT ANY WARRANTY; without even the implied warranty of wn
11 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURFPOSE. See the E
2 * GNU General Public License for more details. )
13 */ =
14 -
15 import vtk.®*; E
16 -
17 public class v_sample rast { D
18 s
19 static { n
20 System.loadlLibrary("vtkCommondava") ; =
Z System.loadLibrary("vtkGRASSEridgelOdava") ; G
27 System.loadlLibrary( "vtkGRASSEridgeRasterlava") ; =
2 System.loadlLibrary( "vtkGRASSEridgeVectordava") ; =
Z2 System.loadlLibrary("vtkGRASSEridgeCommonJava") ; ©
2 } ko
26 9
27 public static void main(Stringl[] args) { g
2 // Initiate GRASS 0
=
©
=
http://code.google.com/p/vtk-grass-bridge/ o
source/browse/trunk/Modules/Java/v_sample rast.java S
©
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What you can do with
Open Source GIS....

: : Z00

Web Processing
Service

Geostatistics NV
Predictive View
modelin » ~1¢
7 i A, Interact
Teach

|
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- Spatial 8
raster , =
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data - vector \ oaeling S
) ParaView ' ' 5

Database MHS& “ e : Visualize :
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Tables, ‘SQL‘{Q%/ R
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GRASS and QGIS Integration: GRASS Toolbox

lﬂﬂ Quantum G5 1.7.0-Wroclaw - phd_study_dred

File Edit View Layer Settings Plugins Vector Raster Help

JEE@ o RRPPAEURPS:Z E

Layers

B 1_| +% o0sm_cities UTM32

BD'&,&\ waterways_phd_UTM32

E| 1_|. Italia_Province

BD. lakes_and_riverbanks

e fﬂ.
E| J)gﬂ | Modules Tree 1 Modules List I Browserl l

=] 1x1§,§

GRASS Tools: patUTM3Z2/neteler

_GRASS MODULES
) shell - GRASS shell

3 Create new GRASS location and transfer data into it
l Create new GRASS location from metadata file
@ Create new GRASS location from raster data

B Create new GRASS location from vector data
{@ Print projection information from a georeferenced file and create a new location b
#File management

#Region settings

T Projection management

# Raster

AVector

B Develop map

Topology management

Toolset for cleaning topology of vector map

-'vclean break - Break lines at each intersection of vector

r - v.clean.snap - Snap lines to vertex in threshold

- Remove dangles

-'vclean chdangles Change the type of boundary dangle to line

-

|@ Close;

Ty | wI RN

¥ Coordinate: |

=

T o —

S0 pam

ﬂﬁb@ﬁ@\ﬁ"&uﬁ@@f eRAR XA Q Q,OG) Dma’ %’i-...@

ra
ﬁrescia

u‘l‘r
T2

L]

532480, 5093937

:I!"

Scale | 1:610991

!gg »'\3»'4:{9»0%»

m@aa&wﬁwvi

T

| § X Render EPSG:32632 @

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

New GRASS and QGIS Integration: Sextante

(]

File

_‘I_Eduﬁ

Layers

View Layer Settings

' italy_wgs84

e -'

Parameters | Help |

Plugins

Vector

& &

Raster

S RRP O P

Quantum GIS 1.8.0-Lishoa

Database Web Help

& SEXTANTE History and log

: | 3¢ SEXTANTE options and configuration

2 SEXTANTE results viewer
| ) SEXTANTE help
| i About SEXTANTE

Name of input vector map

‘ italy_wgs84

method

|.d0uglas

Maximal tolerance value

10

Look-ahead parameter

(7

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

0%

v L

LR PO

|-. " » ,: }:j /J . » o

(& #%

Y

v @ GO

SEXTANTE Toolbox %
Click here to configure .
additional algorithm providers
B Imagery (i.#%) (]
I* Raster (r#) Ml
[ Tools |
= Vector (v.¥)

v buffer.column - Creates ..

v.buffer.distance - Create... 4

B N s N N M e N M e M N s e M N

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

v.class - Classifies attribu...
v.clean - Toolset for clean...
- w.delaunay - Creates a D...
v.dissolve - Dissolves bou...
v.distance - Finds the nea...
v.drape - Converts vector...
- w.extract - Selects vector .
v.extrude - Extrudes flat ...
v.generalize - Vector bas. ..
v hull - Produces a conve .
“w.in.dxf - Converts files in...
v.in.wfs - Import GetFeat...
v.info - Outputs basic info...
v kecv - Randomly partitio...
- wlidar.correction - Correct...
v.lidar.edgedetection - De...
v lidar.growing - Building c...

o PP PR


http://code.google.com/p/vtk-grass-bridge/

SEXTANTE - GRASS

Integration: Modeller

)

a J°

== ¥

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

\

N

rfill. dir

@’
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,

0Ok,

I

Cancel l E]

more to come in (near) future...
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Web Processing Service - WPS

o)

. - - (®
Controlling an analytical GIS HER gariton . S
from Web | setup.py erver >

@)

[ preparation.py r— tu)
i H ' ()
Client [ reclass.py R 0 c
u O 0]
Oﬁ \ 5 FU 9
4 =
o [ waterflow.py E \ - <
QGIS HRU Tool = .
P | N O 2
| basins.py > | GRASS :_:; 9
T Q I
O >
[ overlay.py R ©
| N BE
topology.py S [0}
\ =
GetCapabilities § 0
}q“ e P WPS dev: Available processes TMS - temporary mapset % 3
ST & B
- -;_' G Inputs: < _(Zj
= W Input data: @) c
~ 5
A el i Current Server implementations s
: d . 2
- « PyWPS: Python 9
Rnchrn:-ncu.ls [ | ° 5 2 N WPS: Java §
e « VtkGRASSBridge: VTK, C, C++, Py, Java S
il « ZOO project - various languages =
° o
~N
©

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



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

GRASS 7 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

© 2012, Markus Neteler and Markus Metz, Italy - CC-BY-SA license
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Zinc contamination severeness Flood frequency classes
- g insignifican W o anm 20 ©
GRASS and R Integration iz #F | Ui 8
A #Ee 20
g on o e > Hoa
& Fado Goo ox EE A2
II?I 271'000 ZTZI
GRASS 6.4.2svn (patUTM32):~/papers > R
Histogram of utm.maas$Zn Histogram of log(utm.maas$Zn)

R version 2.13.1 (2011-07-08) j M 1

mmmmmmmmmm

-
o
o -
T w
o

© 2012, Markus Neteler and Markus Metz, Italy - CC-BY-SA license

> library(spgrass6)

Loading required package: sp - — .
Loading required package: rgdal SJ s /
Geospatial Data Abstraction Library extensions | |less=r—=r— ) " flosemrt
Loaded GDAL runtime: GDAL 1.7.3, released 20—, 22~ ™ —
Path to GDAL shared files: /usr/local/share/gdal

Loaded PROJ.4 runtime: Rel. 4.7.1, 23 September 2009, [P] VERSION: 470]
Path to PROJ.4 shared files: (autodetected)

Loading required package: XML

GRASS GIS interface loaded with GRASS version: 6.4.2svn

and location: nc_spm_08

> 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




Visualization: GRASS data export
to Paraview and Povray

¥ e RGN H

Furthermore: OpenSceneGraph, Ratman, ...

© 2012, Markus Neteler and Markus Metz, Italy - CC-BY-SA license



Visualization: GRASS data export
to for Augmented Reality

GRASS GIS,
Paraview, and
ARToolkit

© 2012, Markus Neteler and Markus Metz, Italy - CC-BY-SA license


http://geoinformatics.fsv.cvut.cz/gwiki/Deriving_Hydrological_Response_Units_(HRUs)_using_a_Web_Processing_Service_implementation_based_on_GRASS_GIS
http://pywps.wald.intevation.org/
http://52north.org/maven/project-sites/wps/52n-wps-site/
http://code.google.com/p/vtk-grass-bridge/
http://www.zoo-project.org/
http://grass.osgeo.org/wiki/WPS

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

Our FEM colleague
->

http://it.Wikipedia.org/wiki/lmaging_a_risonanza_magnetica

Personal comm.

© 2012, Markus Neteler and Markus Metz, Italy - CC-BY-SA license



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

oo

File Edit View Sources Filters Tools

ParaView 312 .0 64-bit

pEBE®e

K< > B

H = f”;[ o brain_s1_vol

DRzt (266

I@@@@@@

Pipeline Browser

ﬁ builtin:

@ brain_s1 waol scaled10 vtk

Object Inspector

Display

Information

—Annotation

[l sShow cube axes

~Style

Representation | Volume

Interpolation [chraud

Point size |2.00 B‘
Line width

Y

Opacity 100 [B=

Subdivision

Volume mapper [Fixed point

© 2012, Markus Neteler and Markus Metz, Italy - CC-BY-SA license



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

Moo ParaView 3.12.0 64-hit

File Edit WView Sources Filters Tools Macros Help

pHBEwals? (8 T
i -'ﬁ if‘_“_‘{f[.SaIid Color |vH |v] :;[Surface |v] .:l a ﬂ L-:'r m L& ﬂ E @ ﬁ
BEO9DPRPOEL0D

--------------- Pipeline Browser ~ - =nnninns IR EE
B builtin-
& @brain_sl_vol_scaledlﬁ.vtk
B PrincipalComponentAnalysis1
|:E| Statistical Model
[]Assessed Data

{:
fo
=

I

s Object Inspector e (B

Properties | Display | Information |

l & Apply ] [ @ Reset l [a Deletel

—=-1sosurfaces E]:

Value Range: [1360, 65520]

1360 Delete
B8488.88889
15617 7778 Delete All
22746.6667
298755556 New Value
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A researcher's brain... From MRT scan

to Voxels

o
File Edit View Sources Filters Tools

ParaView 3.12.0 64-bit

Macros Help

pPHERwals? [N

Ka>>ps

B & 5[ o brain_s1 vol |v]|

JEsdbssas [(Zeea

B900890=2

Pipeline Browser
B builtin:
@ ‘L@ brain_s1 vol scaled10 vtk:
@

Display | Information |

-

Object Inspector i [Ex])

~Wiew

[%| selectable

~Color
(%] Interpolate Scalars
Map Scalars

Apply Texture [ Nang

Color by [ o brain_s1_wvol |v| |

| Edit Color Map... l [Rescale to

: Fe
Slice Direction [ =

x| Visible [ Zoom To Dai/ |

[+] P [«]r]

© 2012, Markus Neteler and Markus Metz, Italy - CC-BY-SA license
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New Space-Time functionality in GRASS 7

Developed by Séren Gebbert

o --> Enjoy on Friday!
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 t.rast.

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

* Space time vector datasets (stvds) are designed to manage vector map time series. Modules that process stvds
have the naming prefix t.vect.

Temporal data management in general

List of general management modules:

Exportfimport conversion Querying and map calculation Aggregation
« t.connect

e trastlist

: E'g?na;je * Lrast.export « trastextract « trast.aggregate.ds
« Lregister o trastimport « trast.gapfil » trast.aggregate
« tunregister o Lrast.out.vik » t.rast mapcalc « trast.series
. tinfo  trast.torast3 « trast3d.extract
o Llist * r3.out.netcdf » trast3d.mapcalc
o trast3dlist « t.vect.export « trast3d.univar
e tvectlist . Evec’;.axtra:};t

vect. Statistics and gap fillin e tvectimpor
. E:g%tﬁg'se'em aap g « Lvect.observe.strds
e t.support « trast.gapfil  t.vect.univar
+ t topolo e trastunivar o t.vect.what.strds

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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http://www.povray.org/

GRASS GIS applications in
public health and eco-epidemiology
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Spread of the tiger mosquito (Aedes
albopictus): infectious disease vector

sutschiand Foed
Ty

H1tsat

e nai De Llamballerie et al., 2008:

Chikungunya

Roiz, Neteler et al. 2011
Tiger mosquito: Disease vector

Spreads in Europe and elsewhere

Small containers, used tires
and lucky bamboo plants
are relevant breeding sites

>200 cases of Chikungunya in
northern Italy in 2007 (CHIKv
imported by India traveler and

was then spread by Ae. Albopictus)



http://it.wikipedia.org/wiki/Imaging_a_risonanza_magnetica
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Terra-MODIS LST s
.. (2000-today)

Egg winter survival

(2002-today) January thresholds (2001-2009)

+ For all years, calculate pixelwise monthly
mean LST of daily mean LST maps

+ Calculate all-years January mean LST map

» Create binary threshold maps (pixels == 0°C)

GIS based | Adult annual survival
MODIS LST

reconstruction Annual thresholds (2001-2009)
; +  For all years, calculate pixelwise annual
mean LST of daily mean LST maps
+ Calculate all-years annual mean LST map

+ Create binary threshold maps (pixels == 11°C) Classification
+ [ unsuitable,

+ 1: marginally suitable,
+ 2: moderately suitable,
*  3: highly suitable

Mosquito life cycle

Reconstructed Threshold 1350 Growing Degree Days/

daily LST maps autumnal threshold of 10°C (2003-2008)

= For all years,

» calculate GDD (baseline 11"C, cut-off temp 30°C)

* caloculate mean October LST

Calc. average GDD, day by day

Calc. all-years GDD

Calc. allkyears autumnal mean LST

Create binary threshold map of autumnal

mean LST of = 11°C

Find GDD pixels == 1350 GOD

+  Filter thresholded GDD map with autumnal
threshold map

-

.

Figure 1 Workflow of aggregating MODIS LST inte ecological indicators for the potential distribution of Ae. albopictus. The ariginal
daily MODIS LST data are reconstructed mapwise and then aggregated into three different ecological indicators used as proxies to predict the

potential distribution of Ae. albopictiss.
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Neteler et al., 2011: Int ] Health Geogr, 10:49, http://www.ij-healthgeographics.com/content/10/1/49
Roiz, D., Neteler, M., et al., 2011: Climatic factors ... tiger mosquito. Plos ONE, 6(4): e14800




Parallelised GIS Processing

Infrastructure:
FEM-GIS Cluster
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LST Applications: Tiger mosquito
survival today... )

Highly suitable
Moderately suitable
- Unsuitable

90 km

Figure 3. Potential and current distributional areas of Ae. albopictus. Overlap of both indicators (JanT™®*" LST==0"C and AnnT™**" LST
= =11"C) were plotted for the period 2001-09 and integrated in a final map with 3 categories {see methods). Red spots represent the presence and
green spots the absence of Ae. albopicius.

Roiz D., Neteler M., Castellani C., Arnoldi D., Rizzoli A., 2011: Climatic Factors Driving Invasion of the Tiger
Mosquito (Aedes albopictus) into New Areas of Trentino, Northern Italy. PLoS ONE. 6(4): e14800
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The new European daily MODIS LST time series
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Further MODIS LST Applications

Agriculture examples:
« Wine production: Winkler index in order to classify climate
« Growing degree day (GDD) maps: plant- and insect phenology

Viticulture classification based on
MODIS LST derived Winkler Index

Mean (2003-2010) W regions derived from MODIS-LST data | i romeme "
N [ I Region1< 1,371
ﬁ o i ' I Fegion 111,371 - 1,650
<

Pl [ Region 11 1,650 - 1,928
[ Region Iv 1,928 - 2,205
B Regicn v 2 205 5 516
I Region vi > 3316

Kine
Sondrio

Zorer et al., 2011. Use of multi-annual MODIS land surface temperature data
for the characterization of the heat requirements for grapevine varieties.
Proc. Multitemp 2011, Trento, http://www.multitemp2011.org
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Open science wants Open Source!

Trends in Ecology and Evolulion June 2012, Vol. 27, No. 6

Let the four freedoms paradigm apply to ecology

Duccio Rocchini and Markus Neteler

Fondazione Edmund Mach, Research and Innovation Centre, Department of Biodiversity and Molecular Ecology, Via E. Mach 1,

38010 5. Michele all’Adige {TN), Italy

In 1985, Richard Stallman, one of the most brilliant minds
in computer science, founded the Free Software Founda-
tion and launched the concept of ‘copyleft’, the opposite of
copyright. The aim, outlined in the GNU Manifesto (http.d/
www.gnu.org/gnu/manifesto html, [1]), was to make soft-
ware programs ‘free’ as in freedom’.

The famous ‘four freedoms’ expounded by Stallman [1]
are: (i) the freedom to run the program for any purpose;
(i) the freedom to study how the program works and adapt it
to one's own needs; (iii) the freedom to redistribute copies;
and (iv) the freedom to make improvements to the program
and release them to the public. Thus, the whole (scientific)
community benefits from software development. These free-
doms are also inherent in several free software licenses, the
GNU General Public License (GPL) being one of the most
popular,

Approximately a quarter of a century after Stallman put
forward his ideas, William K. Michener and Matthew
B. Jones, in an article in TREE [2] focusing on the analysis
of ecological data, stated that: ‘analytical processes are
fundamental to most published results in ccology”. Explicit
reference to the analytical procedures adopted in generat-
ing scientific results iz crucial for reproducibility, vet these
processes are rarely documented in published ecological
papers [2]. Scientific workflow applications, such as Kepler
{https//kepler- pm]uct arg} uttcmpt to address the problem
L!] but are only-ps 3 eause the underly-

In our view, the ctphmt use of Fme and Open Source
Software (FOSS} with availability of the code is essential for
completely open science: ‘scientific communication relies on

Cowrespending awtkor: Rocchind, I¥. {ducciorocchinigmail.eom),
{ducrio.rocchiniifmach.it .

310

evidence that cannot be entirely included in publications’,
but ‘anything less than the release of source programs is
intolerable for results that depend on computation’ [3].

The idea of FOSS and the public availahbility of the code
has been around for almost as long as software [4]. None-
theless, as far as ecologists are concerned, the open source
philosophy is only just taking off, as Stokstad haz also
pointed out [5].

The increasing availability of open ecological data
through networks such as the Global Biodiversity Informa-
tion Facility (GBIF, http:www . gbif.org, [6]) or the Data
Observation Network for Earth (DataONE) federated data
archive (http/fwww.datacne.org, [7]) makes it increasingly
possible to test cutting-edge ecological theories, such as dark
diversity [8], evolutionary paths [9] and climate change
seenariosz [10]. In using a shared open-source code for testing
these ecological theories, researchers can be sure that their
results are reliable and also that the code they have used is
robust [11]. Thls is particularly true when complex algo-
rithms (or statis approaches) are involved.

T avmd l‘.nlack bm: caleulations and built-in user inter-

eSCATTIErS hmrc recourse to several

Statistical Compunng, ht.tp 12]} and
spatial ecolog sraphi :
modular deslgn of su saftware means dccentrulizcd
contributions can be made to the source code and allows
different institutions and individuals around the world to
improve the code base.

If FOSS were more widely employed in ecology and the
code used in data analysis provided in scientific papers,
more researchers [11] would be able to rely on and replicate

Why we
are here...

and Markus Metz, Italy — CC-BY-SA license

peer—rm"iewed functions

fore, there
freedoms paradigm in ecology.
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A gentle introduction to OSGeo:

Open Source Geospatial Foundation
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Open Source GIS
brought to you by...

—_—
o —— " e
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M# Mapbender < glz )
B axe

MAPSERVER e

GRASS GIS | 4

OpenLayers

‘}‘

Auto de sk* 4
[_ M a- pGuide

... the OSGeo community: more than 19,000 unique subscribers
in 150 topic oriented mailing lists
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Open Source Geospatial Foundation

http://www.0sgeo.org
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O0SGeo Geodata Committee & Data

2 Neteler mytalk my preferences my watchlist my contributions log out
| discussion | | edit | [ history | | delete | [ move || protect | [ watch || refresh | | latex/pdf |

‘Gu to O5Geo Main site|—- page

( * Geodata Repository

'\' B, The notes on the Talk:Geodata_Repository Talk page for this page describe the background to this effort
OSG ' A full list of suggestions for public domain data sets that are nice-to-haves is maintained at Geodata Discovery Working Group.
— Contents [hide]
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layers N
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OSGeo Education: Courses Gallery
“enable people to teach”

http://www.osgeo.org/educational_content

05Geo Foundation

Home

About the Foundation
FAQ

Sponsors

Sponsor O5Geo
Incubator

Swag Store

Contact
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Welcome
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IRC
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Language
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+ Nederlands
+ Francgais

05Geo Educational Content Inventory

Search the listing by entering filter criteria. Click here to Reset your criteria.
Add your own course material here or monitor content using this RS5S feed.

Title

Title

Using GDAL -
Geospatial Data
Abstraction Library -
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programming
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language moodle
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FOS5GIS
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GeoServer

Software

Language

Materials for a workshop that was
held in O5GIS 2009 UK., Contains a
hand-out, slides, and data.
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training material on FOS5GIS
developed for a local training course,
mostly using GRASS.
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Keyword

Author(s)

Ari Jolma

Moritz Lennert
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(see link for full
list)

Dmitry Kolesov

2012: >60 Tutorials

| Submit

Date
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FOSS4G bookshelf: read more!

2005 http://wiki.osgeo.org/wiki/Library

THE EXPERT’S VOICE® IN OPER

Frederik Ramm
Jochen Topf

il “ o g OpenStreetMap
MapServer G NS

Open Source GIS Development

» ' o
Tips; & JoplsHor EIectio mcogr
" -

“'\’/

Bill Kropla

Lehmanne Madia

O'REILLY"

OREILLY

Schuyler Erle,

fioh Gibson & Jo Walsh L

Copyrighted Material

www.spatialguru.com

! I DEVELOPMENTS IN SOIL SCIENOE » VOLUME 29

GEOMORPHOMETRY

Concepts, Software, Applications

ADVANCES IN GEOGRAPHIC INFORMAT

Desktop GIS OPEN SOURCE GIS

Mapping the Planet A GRASS GIS EOITED B Tomisiay Henal & Hannas Aeuter
with Open Source Tools Approach
Third Ed
OPEN SOURCE GIS :
W g'RASS ?‘IS : Roger S, Bivand - fdzer | Pebesma
pproac i Virgifa Gémez-Rusie
A—F V=2 GIS
AP A 770

W3R MAER

Gary E. Sherman

Markus Neteler
and

Helena Mitasova

2008

()
0
c
()]
s
<
UI')
>
g
Q
@)
|
>
©
=
N)
4
()
=
%]
-}
Y
[
©
=
©
C
©
—
Q
()]
+—
()
=
%]
-]
Y
| -
©
=
(\I
—
(@)
o
©

www.grassbook.org

(%] LR
Markus Neteler. L RS
and

Helena Mitasova [rree



http://www.multitemp2011.org/

	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 41
	Slide 42
	Slide 45
	Slide 46
	Slide 47
	Slide 48
	Slide 49
	Slide 50
	Slide 51
	Slide 52
	Slide 53
	Slide 54
	Slide 55
	Slide 56
	Slide 57
	Slide 60
	Slide 61
	Slide 62
	Slide 63
	Slide 64
	Slide 65
	Slide 66
	Slide 69
	Slide 70
	Slide 71

