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mur ch, Trento, Italy

Founded 1874 as IASMA -
Istituto Agrario San Michele
all'Adige (north of Trento, IT)

Research Centre, Tech. Transfer
Center and highschool, 720 staff

... of those 250 staff in research
(Environmental research, Agro-
Genetic research, Food safety)




FEM GIS and Remote sensing unit: Spatial modelling of
disease vectors, biodiversity and beyond

http://gis.cri.fmach.it

ISTITUTO AGRARIO D1 SAN MICHELE

Fomdazione Edmund Mach

b

ak. i
You are here: Home Search: | Enter Search. .. q! Submit
> Home l GIS and Remote Sensing Unit at Fondazione Edmund Mach e
» People The mission of the GIS and Remote Sensing unit (Piattaforma GIS & Remote Sensing) is to develop and
provide multi-scale approaches for the description of 2-, 3- and 4-dimensional biclogical systems and
» Research processes. Core activities are the acquisition, processing and validation of geographical data, the
support for the scientific analysis and management of physical, ecological and geographical data,
» Publications collected within research projects or monitoring activities. The Geoaraphic Information System (GIS)
approach allows the description of continental down to landscape scale systems such as including the
» Press coverage 3D-reconstruction of small sampling sites. We focus on the geostatistical analysis of such information
. layers, the creation and processing of indicators, and the production of ecological, landscape genetics,
» Tutorials eco-epidemiological and physioclogical models. The group pursues actively the development of innovative
methods and their implementation in a GIS framewaorl: including the analysis of proximal and remote
¥ Cluster sensing data and time-series.

The Edmund Mach Foundation (FEM) is a private research foundation established by the government of

the Autonomous Province of Trento which continues and improves the activities of the former Istituto

I News Agrario di 5. Michele alladige ([145MA) and the former Centro di Ecologia Alpina (CEA). The GIS and
Remote Sensing group is part of the Research and Innovation Centre (FEM-CRI).
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New paper: Climatic Factors
Driving Invasion of the Tiger
Roiz D., Neteler M., Castellani C.,
Arnoldi D, Rizzoli &, 2011
Climatic Factors Driving Invasion
of the Tiger Mosquito (Aedes
albopictus) into MNew Areas of
Trentino, Northern Italy. PLoS
OME. 6(4): e14800

Foundation at 5. Michele rendered from Lidar data and Orthophoto

[Maore]

New paper: Benefits of :
erspectral remote sensin
for tracIEmg plant invasions

He, K.S., Rocchini, D., Neteler,
M., Nagendra, H. (2011). Benefits
of hyperspectral remote sensing
for tracking plant invasions.
Diversity and Distributions, 17:
381-392,

[More]
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Japanese Geodata
Here some data links and



http://gis.cri.fmach.it/

Presentation outline

* GRASS GIS: 28 years of development
Some history and features @
WV

e OSGeo: an umbrella foundation based
on community efforts ~
(%/05Geo

 GRASS usage in science
\/@
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The early days of open source GIS:
pre-internet times...

R R | 1987: William Shatner narrates ...
research
laboratory

1978: MOSS ‘
L]
CERL's Michael Shapiro, Jim Westervelt, and Bill Goran, recipients of
1 9 8 2 . G RAS S G I S the 1st GAIA Award (photo by Brenda Johnson, USACERL, 3/90).
L]
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The early days of open source GIS:
pre-internet times...

Gonstruction I - 1987: William Shatner narrates ...
engineering Rl e’ s S
research
laboratory

1978: MOSS
1982: GRASS GIS

1990 1992 1994 AN 2004 2006
1

P
Open GIS Open Geospatial
Consortium (OGCQC) Consortium (OGQC)
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O_pen _Source GIS WWW
Timeline Civil Internet

vy

Communities
developing
software

005 2010
1

1980 1985 1990 1995 2000
1 1 1 1 1

http://wiki.osgeo.org/wiki/Open_Source_GIS History#Timeline

Neteler M. (2010): Open Source GIS. In Warf, B. (ed.) The Encyclopedia of Geography. London: SAGE
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http://wiki.osgeo.org/wiki/Open_Source_GIS_History#Timeline

Open Source GIS WWW

Timeline Civil Internet -
Openlayers?
MapGuide OS
Mapbuilder
N Mapbender
Commun|t|e§ gvSIG
developing
software

PostGIS

1980 1985 1990 1995 2000
1 1 1 1 1

http://wiki.osgeo.org/wiki/Open_Source_GIS History#Timeline

Neteler M. (2010): Open Source GIS. In Warf, B. (ed.) The Encyclopedia of Geography. London: SAGE
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http://wiki.osgeo.org/wiki/Open_Source_GIS_History#Timeline

GRASS: a portable GIS

GNU/Linux

O GRARRE 1.3 GI8 Mansger - spes fisldi s - 0 =
Gl DA QMWLM BHTsskdG [tk om
I i pRpedes

O¥SLBEFE ELA =m0
BEe cwr Dl GEF £

L G e pom ciorsine

=

s-w’ @ Grass57 File Edit Window Help B3

;¥ e
=

Project Cost Calculator
Include

Codebase

Effort (est)

Average Salary

Estimated Cost

GRASS 6 - 6/2011

All Code ¥
583,001 lines

157 person-years

§ (55000 peryear

58,641,329

MacOSX https://www.ohloh.net/p/grass_gis

Pt — 19% s $ M 4) Mar1527 | #.Grasss7 |

200 N\ TCLTKGRASS 3.2 2001) - Location: lacar

N grasss? !
X grasss3 e

Config Map Region Display Raster Vector Site Image Import Export MapCreating Misc Databases Help Quit

. GRASS 5.3-cvs - Monitor: x0

Display
Analyse map
Convert map
= Extract vector map
. Develop map
Report map

Image processing

NVIZ visualization tool
| ERASE display frame
ZOOM/UNZOOM in the monitor
Manage display frames

Manage colormode

Visert

-1 Overtay (display

lakal [chasractar] : |urbpe oved road

‘L‘—»‘fe Y
_;'Q’Jt{ Y rFL K [Elkse dak o subret: .

| bt | [ rakwd | [ canw |

ez § it

BRSED B, FAEEH Coord inadm s [CIherdes
B

3 B[] # mass 535 Layer Manages [Expesimentsl Proionype] - & gaw

MS-Windows

Fia Corfig Rmtwr ebor dnsgary ‘chwen Culsbam Hep

| » m | B @SS
Dhinglary 1 TR
B3 BN ro sceFERMAREIT

Foarncn
Fanaag

Chargacpas by baval
Propesties
Toon o sdected

St e

Matadits

s s e cadiksslan, Covesori =

Crd

ey M o GRASE GIS Map Dl T GrE T sk, Kardy, Cast...
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https://www.ohloh.net/p/grass_gi

New GRASS GIS User interface

-i GRASS GIS Map Display. 1 - Location: nc_spm_UT & GRASS GIS Layer Manager =

*hs R BLPLTLS B 5 128wy | He s Q] e :
IE @‘ evelop raster map ’l %Q‘

Manage colors

@ ﬂ ij Query raster maps 3
: Buffer rasters [r.buffer]

Closest points [r.distance] - |
Mask [r.mask] -

Raster map calculator [rmapcalc]
Meighborhood analysis
Overlay rasters

Vector Imagery Volumes Database Help

L

sn

il M bu
|sat?

- %y |sat7
lsat7

L

Solar radiance and shadows

Terrain ana

Cost surface [r.cost] Transform features

Least cost route or flow [r.drain]

v WA,V VW

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

Slope and aspect [r.slope.aspect]
Landscape patch analysis

Terrain parameters [r.param.scale]

Textural features [rtexture] Wildfire modeling

v o wvwvyw

e f Change category values and labels

Distance to features [r.grow.distance] Concentric circles [rcircle]
Generate random cells
Generate surfaces [ 2

o

Herizon angle [r.haorizen]

Generate contour lines [r.contour]
Interpolate surfaces >

M Report and statistics » Python shell |

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

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

GRASS: Project database (Location) wizard

Choose method for creating a new location

¢ Select coordinate system:

Select EPSG code of coordinate system

Use coordinate systemn of selected georeferenced file

Use coordinate system of selected WKT or PR| file
Create custom PRO|.4 parameters string for coordinate system

Use arbitrary non-earth coordinate system (XY)

< Back Mext = [ Cancel
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GRASS: Project database (Location) wizard

Choose method for creating a new location

¢ Select coordinate system:

Select EPSG code of coordinate system

Use coordinate systemn of selected georeferenced file

Usie coordin o DM e GRASS o Eation i ——

Summary

Create cust

Use arbitrar
GRASS Database: [homejneteler/grassdata

Location Mame:  italy

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

PROJ.4 definition:  +proj=tmerc +lat_0=0 +lon_0=8 +k=0.9996 +x_0=1500000
+y 0=0 +ellps=intl +units=m +no_defs <=

List of datum transformations

Datums (select to see description): |2 =
Used in Italy (Peninsular Part) 1
towgsB84=-104.1,-49.1,-9.9,0.971,-2. 1,-11.68

2
Accuracy 2-4m

3

4

Cancel | oK
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GRASS GIS: Interoperability

OGC Web Services Files
WMS, WFS, ... =
e P
PyWPS r.out.gdal
Mapserver v.out.ogr
r.out.pov Fﬁ_ﬂ__j;uut.asci.i_ —
< v-out.pov v.out.asci
r.out.vik v.to.db
Fendecng F3-0Ut-‘-f;t{k Hv.ﬂut.dxf —
Paraview, POVRay v.out.vt / \
v.out.ogr QGIS
v.to.db
¥

PostgreSQL

SQLite

-

GPS

SHAPE
GeoTIFF

Adtiribube data

cat |sollname | area

Ro 243017.6

Wo 134261001

Al A433044.4

G AB6433.7

LU I I L

FhC 118344.9

Tables, CSV files
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GRASS: New Geospatial Modeller

GRASS GIS Graphical Medeler - gnip. gxm*

rodel

Ble sSettings Help

22 3% LR E SvEEBBGO

(1) db.select i5) g.region

(2) g.mapset

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

(4) db.execute

[8)%method == ‘idw'

- Condition

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

: aLtput
LU chs %sloupec_ %rok

I%methnd == "idw"

- List ef iterms in ' block

Command I

: |n] | Marmea
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..,
Extra bonus. - List of iterns in 'elss’ block
' I | Mamea command
. ]! dbsealect db.select -c sgl=SELECT id FROM farms WHER... [«
export to Python scripts (12 gmapsst g mapset -c mapser=uracoy

[]3 win.ogr win.agr -o --averwrite dsn=pP&:dbname=prefar...
[]4 dbexacute db.execite input=/homeafmartin/grassdata/ne_... B
1% gragion f.region --owenwrte rast=rmask2006 res=10 =]

© 2011, Markus Neteler, Markus Metz, Italy

ﬁgancal | @QK |




Raster and 3D vector

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

t : ‘t-'*:(

Trento, Italy

Optional: KML export for
virtual globes

© 2011, Markus Neteler, Markus Metz, Italy



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, y, z

Vertex

w
(@]
C
> .
8‘ Centroid
o

Vertex Vertex
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Use of Spatial Index




Vector Topology

Non-topological vectors
E.g. OGC Simple Features, ESRI shapefiles
Geometry types: points, lines, polygons
-> replicated boundaries for adjacent areas

Faster computations, but extra work for maintenance

Non-topological
polygons generalized
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Vector Topology

True vector Topology
Areas are constructed from boundaries
Boundaries are shared between adjacent areas

Slower computations, but less (nearly no manual) maintenance

Topological
boundaries generalized
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GRASS Topological Vector Digitizer

GRASS GIS Map Display: 1T - Location: nc_spm_08

She RS PPLN AL B A RE [y
s ——— — . o
E||Eat?_tralmng| M '-E-J fEJ C_B CIE % -".i Copy features from (background) vector r':ap . % Q)

asfboundaries

Digitize new area (cormposition of boundzries
without category and one centroid with category) lines/houndaries

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

Query “eatures

Z bulk-labeling of 3D lines

Feature type conversion

=

=
©
=
N)
]
()
=
0
-}
Y
[
©
=
=
Q
()
]
)
=
%]
-}
Y
[
(©
=
‘_'.
—
(@)
(Q\l
©

E40574.68; 22639861 Coordinates - | |« Render
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Processing of LIDAR data:
laser scanning of the terrain

Lida r M. Brovelli and R. Antolin
] H. Mitasova
First pulse

Digital Surface

Last pulse
Model (DSM)

Digital Terrain
Model (DTM)

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

Lida r M. Brovelli and R. Antolin
First pulse

H. Mitasova

Digital Surface
Model (DSM)

Digital Terrain
Model (DTM)
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Processing of LIDAR data:
laser scanning of the terrain

New in GRASS 7: direct import of LiDAR LAS files libLAS

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

|

@& Digital Surface
Az Model (DSM)

Digital Terrain
Model (DTM)
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LiDAR data anaIyS|s |n GRASS GIS

Multi-return
Lidar data

Available Methods:
- cell based statistics
- binning
- spatial approximation
- smoothing

Use cases:
- topographic analysis
- Feature extraction (DTM/DSM)
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H. Mitasova, NCSU
M. Brovelli, P[dM, Como




LIDAR data in action:
Visualization and solar energy

LiDAR based DTM/DSM with
orthophoto draped over it
(GRASS: r.sun (@ JRC) and NVIZ)

© 2011, Markus Neteler, Markus Metz, Italy



LIDAR data in action:
Visualization and solar energy

. =

LiDAR based DTM/DSM with
orthophoto draped over it
(GRASS: r.sun (@ JRC) and NVIZ)

© 2011, Markus Neteler, Markus Metz, Italy



Support for massive
spatial datasets

in GRASS GIS
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Support for massive datasets

What is massive?

Massive is relative to
Hardware ressources
Software capabilities
Operating system capabilities

Limiting factors
RAM
Processing time
Disk space
Largest supported file size
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Support for massive datasets

What is massive?

Massive is relative to
Hardware ressources
Software capabilities
Operating system capabilities

Limiting factors

7 RAM

f Processing time

v/ Disk space

v/ Largest supported file size

=
©
=
N)
]
()
=
0
-}
Y
[
©
=
=
Q
()
]
)
=
%]
-}
Y
[
(©
=
‘_'.
—
(@)
(Q\l
©




Data processing concepts

Raster
Only few processes need to load the full raster at once
Scattered (random) access

Sweep-lines
Sorting and searching

Vector
Loading the full vector map to memory is probably

never necessary

BUT: processing time can be long,
support datastructures need to be loaded
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Data processing concepts

Raster

Scattered (random) access = never happens

Sweep-lines: e.g. hydrology, cost surfaces
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Raster sweep line

DEM: North Carolina, elev_state 500m
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Raster sweep line
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Data processing concepts

Raster

Scattered (random) access = never happens
Sweep-lines: e.g. hydrology, cost surfaces
-> Fast sorting and searching
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Support for massive datasets

Solutions
NEVER load the full raster to memory
Tiling
External memory
Fast sorting and searching
Large File Support (LFS), files > 2 GB

... available in GRASS GIS
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Support for massive datasets

Cost surfaces: r.cost

600
480 /
@ 360
§ ‘m GRASS 6.4.2
g 240 = GRASS 7
120
0 -

01 2 3 456 7 8 910

million points
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Hydrological modelling (for massive data)

J. Jasiewicz, M. Metz / Computers & Geosciences

r.terraflow external software
modeling of acumulation mag maodeling of acumulation maps
with deprassion filing with different algorithms
r.watershed % accumulation [ r.stream.slope

local flow lines properties

5 map h
madealng of flow accumulation ] N n slope subsysterm
and stream netwes 5 !
/ TN / r.stream.distance
Mowgath distancelslevation
5 r.stream.extract to network featuras r. stHre_am -stats
L2 ortonian statistic
= ] advanced modeling of flow directicn
g T and stroam notwark External
istical
= \ r.stream.order statistica
L Q X software
—_— E siraam ordering, topology
E and geomoetry r.stream.channel
§) lszal siream channel properties.
=] \
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.

Computers & Geasciences | (L) -
Contents lists available at ScienceDirect

Computers & Geosciences

journal homepage: www.elsevier.com flocatefcagea

A new GRASS GIS toolkit for Hortonian analysis of drainage networks

Jarostaw Jasiewicz ™, Markus Metz "

ity Geoekologe and Croinformation leatieure, Doiegichows 27 80861 Poenod, Polnd
¢ af Experimestal Ecolagy, Alice 11, BO0ED Lim

* Adem Mickiewics

® Usiversity of Ui,

ARTICLE INFO ABSTRACT

Articlé biitary: The aim of this paper is to present a new GRASS G5 toolset designed for Horfondan analysis of drainage
o 2010 networks, The rstream toolser uses a multiple flow direction algorithm for stream netwerk extraction
S as well as for calculating other hydrogeomorphological features in the cachment's area. As all CRASS

2
24 February 2011 15 toplsets, pstream consists of several separate modules that can extract stream networks fram a
Aecupred 2 March 2011

spectrum of accumulation maps, arder the extracted network using several ordering methods, do
advanced maodeling of basin's boundary, perform Hortanian statistics, calculate additonal parameters
such as Aow path distance re watershed elements, partition ordered and unordered necworks 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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© 2011 Elsewier Ltd. All rights reserved.




Hydrological modelling (for massive data)

Stream network extraction around the Panama channel

0 50 100

kilometers

IFSARE

9N

10 20 30 40 50
[ e ——

kilometers

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




Hydrological modelling (for massive data)

Stream network extraction around the Panama channel

0 500 1000 0 500 1000
[ . . | — m—

meters meters

— r.watershed — Sink filling (most commonly used preprocessing)
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Vector Topology in GRASS 7

New spatial index, always available in file
GRASS 6.x: built on demand in memory = too slow, too much memory

Diirn. 2
FR—

R3 | R4 | RS RE | R7 N (N

—
—

—
|Re|ro [R10| [p11]R12| | |[R13|p14| | [R15|R16| | [R17 R1B R19

R-Tree R*-Tree
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Vector Topology in GRASS 7

Spatial index example

Query of vector point maps

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

600

480 -

360
/ u GRASS 6.4.2
240

= GRASS 7
120

seconds

million points
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Vector Topology in GRASS 7

Topological cleaning, vector import example
Global Administrative Database (GADM), all three levels, global
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Vector Topology in GRASS 7

Topological cleaning, vector import example
Global Administrative Database (GADM), all three levels, global

M time

120 = RAM

100
80
60
40
20

0

GB RAM

time [min]
O rr N W b O OO N

GRASS 6.4 GRASS 7.0 GRASS 7.0
experimental
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GRASS GIS as Open Source GIS backbone:

Connecting to other software packages

WV
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GRASS GIS Architecture

External GIS file
= Raster (GeoTIFF, )
= Vactor (SHAPE, ..

Modular architecture
Task oriented
Integrated with other specialized libraries

=
©
£
N
4
7]
=
n
=)
<
_
©
=
e
g
3]
p.)
]
p
(%2}
=)
x
—
©
=
=
—
o
~N
©




GRASS Programmer's Manual 7.0.swno11)-ra6s63

Main Page Related Pages | Mamespaces | Data Structures | Files | Directories (Q Search )

uli anual

GRASS 7 Programmer's Manual

GRASS 7 Programmer's Manual

¢ Related Pages

» Data Structures GRASS GIS (Geographic Resources Analysis Support System) is an open source, Free Software
Geographical Information Systerm (GIS) with raster, topological vector, image processing, and graphics
Data Structure Index production functionality that operates on various platforms through a graphical user interface (GUI) or
# Class Hierarchy command line interface (CLI). It is released under GNU General Public License (GPL).
Data Fields This manual introduces the reader to the Geographic Resources Analysis Support System from the
F Mamespace List programming perspective, Design theory, system support libraries, system maintenance, and system

enhancement are all presented. Standard GRASS 4.x conventions are still used in much of the code, This

Mamespace Members . . . - .
work is part of ongoing research being performed by the GRASS Development Team, an international

» File List team of programmers, GRASS module authors are cited within their module's source code and the
» Directories + contributed manual pages.
Globals © 2000-2011 GRASS Development Team

Published under GHU Free Documentation License (GFDL)

This manual comes with ABSOLUTELY MO WARRANTY, The development of GRASS software and this
manual is kindly supported by the Open Source Geospatial Foundation, who provides the GRASS main
infrastructure.

Main web site: http:/fgrass.osgeo.org
Table of contents

s Libraries

o Core libraries

o Further libraries
s Interfaces -

Generated on Sat Jun 4 2011 00:37:15 for GRASS Programmer's Manual by dLm:M lLen 1.7.3

http://grass.osgeo.org/programming?/ Doxygen generated
programmer's manual
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http://grass.osgeo.org/programming7/

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

#% glsprompt: 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

Script part:

import sys
from grass.script import core as grass

def maini):
drape map = options[ drapemap ]
relief map = options[ reliefmap ]
brighten = options[ brighten']
ret = grass.run_command("c.h2s", h map = drape map, 1 map = relief map, brighten = brighten)
sys.exit(ret)

if name == " main
options, flags = grass.parser()
maini)
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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
7 * the Free Software Foundation; version 2 of the License.
8 E
9 * This program is distributed in the hope that it will be useful,
16 * but WITHOUT ANY WARRANTY; without even the implied warranty of
11 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the
2 % GNU General Public License for more details.
13 */
14
15 import wvtk.*;
16 >
17 public class v_sample rast { S
18 .
19 static { o
20 System.loadlLibrary( "vtkCommondava") ; =
2 System.loadlLibrary( "vtkGRASSEridgelIllava") ; =
22 System.loadlLibrary( "vtkGRASSEridgeRasterdava") ; e
Z2 System.loadlLibrary( "vtkGRASSEridgeVectordava") ; g
Z System.loadLibrary( "vtkGRASSEridgeCommondava") ; =
2 } ko
26 9
27 public static void main(String[] args) { é’
2 // Initiate GRASS n
2
©
=
http://code.google.com/p/vtk-grass-bridge/ -
source/browse/trunk/Modules/Java/v_sample_rast.java S
©



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

What you can do with
Open Source GIS....

GRASS GIS

Spatial
Analysis
Modeling
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What you can do with
Open Source GIS....

; Z00

Geostatistics

Web Processing
Service

Predictive View
modeling Interact

] Teach
g raster Spatial o
External « > GRASS GIS Analysis 2
data (=4 vector 7 Modeling E
ParaView 1 1 =
Database “(?ZM Visualize E
engine: S
Tables, ~
attributes S
©




GRASS and QGIS Integration: Toolbox

4 UG ITLLNTE Wl 1.7.U=¥YTULIdiY = PITU_SLUdy d4itcd ———— —

File Edit Wiew Layer Settings Plugins Wector Raster Help

T REE IS RRPEORURP EIZ7E K0 F D 9 Goa T -0 -iferiden

ﬂﬂ%&.‘ﬁ&&"* QQO QQ&QQQQQG I.MHQ:%-...@.}_,E

B x| :, osm_cities UTM32

E‘ @Lﬁ\ waterways_phd_UTM32

Biﬂ. Italia_Province

B@. lakes_and_riverhbanks

E| @. GRASS Tools: patUTM32/neteler

E| @ﬂ Modules Tree [Modules List I BrOWEerl T l

R4 ) GRASS MODULES
[ shell - GRass shell

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

{@ Create new GRASS location from raster data

i@ Create new GRASS location from vector data

@ Print projection information from a georeferenced file and create a new location b
FFile management

T Region settings

# Projection management

H Raster

Ivector

{2 Develop map

;i@ Topology management

Toc:lset for cleaning topology of vector map

i A clean.break - Break lines at each intersection of vector

r
.Brescia
"

~p ¥clean.snap - Snap lines to vertex in threshold

v.clean.rmdangles - Remove dangles

» v.clean.chdangles - Change the type of boundary dangle to line

|Q Close | { . {

| wed LTUY e ' QN

® Coordinate: | 532480,5093937 | Scale | 1:610981 § X Render EPSC:32632 @
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http://grass.osgeo.org/wiki/QGIS_GRASS Cookbook



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

SEXTANTE - GRASS SEXTANTE {.:. By Victor Olaya
Integration: How it works
WV

« Each call to a GRASS command is wrapped as a
SEXTANTE algorithm

 These calls can be used in any of the graphical components
of SEXTANTE

 Each user-seen algorithm involves calling several
GRASS commands:

* Importing data into GRASS into an , on-the-fly“ session
* Processing of data
« Exporting and opening results in the GIS app (gvSIG etc)

v.edit --interface-description

<?xml version="1.0" encoding="UTF-8"7>
<!DOCTYPE task SYSTEM "grass-interface.dtd">
<task name="v.edit">

© 2011, Markiis Neteler, Markus Metz, Italy

<description>
Edits a vector map, allows adding, deleting and modifying selected vector feat
</description>
<keywords>
vector, editing, geometry
</keywords>
<parameter name="map" type="string" required="yes" multiple="no">
<description>

Name of vector map to edit

< /AdAoacrrintinns



SEXTANTE
-Basic concepts '. ﬁ-*'
----- Introduction SEXTANTE r;,"""lr
----- SEXTANTE toolbox ol
----- Batch processing :
----- Models
----- Command line
..... History NAME
----- Installing grass... v.extrude - Extrudes flat vector object to 3D with defined height.
C-GRASS
---Raster (r_*] KEYWORDS
#--Vector (v.®)
&-Algorithms vectar, geametry, 30
#--Basic hydrolegical analysis SYNOPSIS
[+--Basic tools For raster layers
#-BuFfers v.extrude
-Calculus tools For raster layer v.extrude hEI_P ) )
&-Cost, distances and routes v.extrude [-t] input=name output=name [zshift=fioaf] [elevation=name] _
& Focal statistics [height=fioaf] [hcplumn:name] [type=string[,sfring,...]] [layer=intager] [--overwrite]
- Fuzey logic [--verbose] [--quiet]
[#-Geomorphometry and terrain analysis F|ags:
[+ Geoskatistics >
F-Image processing -t E
- Indices and other hydrological parameters| Trace elevation N
[#-Local statistics --0Varwrite D
[#-Locationfallocation Allow output files to overwrite existing files g
[+-Pattern analysis --verhose )
#--Profiles Verbose module output EZ
+-Raster categories analysis --quiet E
#-Raster creation tools Cluiet module output =
[+-Rasterization and interpolation QL;
[+-Raster layer analysis Parameters: Ko)
[+-Reclassify raster layers '.G_')
[#}--Statistical methods input=name =
- Table tools Name of input 2D vectar map =
- Toels For line layers output=name <
#-Tools For peint layers Mame of resulting 30 vector map g
#-Tools for polygon layers zshift=fioat n
#-Tools For vector layers shifting wvalue for z coordinates :
- Topology Default 0 =
+-Vectorization elevation=name o
#-Vegetation indices Elevation raster far height extraction ©
- Visibility and lighting | |height=rioat




SEXTANTE - GRASS

Integration: Modeller

Modeler

SEXTANTE

---Statistical methods
---Tahle tools

---Tnnls for line layvers
---Tnnls for point layers

---Tunls for vector layers
---Tupulugv
Ei}--h'ecturizatiun

----- Contour lines

L@ Raster layer to p
-8 Yectorize raster
e Yectorize raster
[#-wegetation indices
[#+-Wisibility and lighting

= GRASS

---Tuuls for polygon layers

Parameters \ Faster output \

Mame |Watershed modelling

| Croup |Ca|u:u|us tools for raster layer

&

DEM |~

rfillnulls

\Mr v

v

r.contour

Watershed modelling

rinputs

Raster layers

DEM

[wake_elevation. tif -

-Outputs

contour_lines 10m[vectar]

hasins[vector]

[fhomefmarkus /conours_10m. shi
|,fhDmefmarkus,fwake_watersheds.shp [ |

¥

rawatershed (basin)

&

Wectorize raster layer (pokgons)

oK ” Cancel ]B

Fun [NEWHSENEHODEHI

Note:
Partially functional in
gvSIG OADE 2010,

more to come in (near) future...

=
©
=
N)
)
()
=
2]
-}
V4
|
©
=
&
Q
()
]
()
=2
%]
-}
V4
| -
(©
=
|_'.
—
o
oN
©




i inati ency classes
]
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GRASS 6.4.2svn (patUTM32):~/papers > R

R version 2.10.0 (2009-10-26) j M i

mmmmmmmmmmm

> library(spgrasso6)

Loading required package: sp = s
Loading required package: rgdal i, ] / ;5

.
@
-
o
_owm o
o
o =]
n
= c
=
~ -
w
)
0
w - 3

Geospatial Data Abstraction Library

Theoretical Quantiles

extensions to R successfully loaded e
Loaded GDAL runtime: GDAL 1.7.3, released 2010/11/10
Path to GDAL shared files: /usr/local/share/gdal
Loaded PROJ.4 runtime: Rel. 4.7.1, 23 September 2009
Path to PROJ.4 shared files: (autodetected)

Loading required package: XML

GRASS GIS interface loaded with GRASS version: 6.4.2svn
and location: patUTM32

> myrast <- readRAST6(c("geology", "elevation"), cat=c(TRUE, FALSE))
> myvect <- readVECT6("roads")

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

=
©
=
N)
]
()
=
0
-}
Y
|
©
=
.
@
()
]
()
=2
%]
-}
Y
[
(©
=
‘_|.
—
o
(Q\l
©
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http://grass.osgeo.org/wiki/R_statistics

Visualization: GRASS data export
to Paraview and Povray

Stereo rendering in
Paraview (www.paraview.org)

Povray rendering (www.povray.org): adding clouds and haze
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Furthermore: OpenSceneGraph, Ratman, ...



http://www.paraview.org/
http://www.povray.org/

Web Processing Service - WPS

What is Web Processing Service (WPS)?
« OGC standard

« useful for creating Web services for invoking
geospatial analysis

« Data processing

There are three requests to work with WPS

« GetCapabilities: return description and metadata
about the WPS server

» DescribeService: return description and metadata
about a single service

« Execute: run the process and return the output of a
service
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Web Processing Service - WPS

0]
- - " . O
Controlling an analytical GIS HRU derivation S
J Server N
from Web " setup.py >
@)
[ preparation.py 1 tu)
Client A L(l,.)
ﬂ [ reclass.py i O
\ - ©
Y [ waterflow.py L -
QGIS HRU Tool A S
P Q
S
[ basins.py E S
T 3
[ O
overlay.py R
| N
WPS Server = topology.py -t'
http:/fwww.bnhelp.cz/cgi-bir - o
GetCapabilities §
= : <
s PyWPS dev: Available processes TMS - temporary mapset O
e Buffer w2 n
oy e ' B Inputs: :
_ i B Input data: 6

Lo

& . Editable
-.} ? - e s

0.

idth:
3

Current Server implementations
« PyWPS: Python
52N WPS: Java

Run Asynchronous [l
Execute

| outputs: « vtkGRASSBridge: VTK, C, C++, Py, Java
A it « ZOO project - various languages
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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

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

© 2011, Markus Neteler, Markus Metz, Italy



Z00-GRASS WPS Server - QGIS WPS Client

] Quantum GIS 1.7.0Wroclaw

File Edit “iew Layer Settings Plugins ‘“ector Raster Help

BB EEEE =84 o R 7 olle)r e dE Hlofie
|9 & 2

Layers Process | Documentation |

—v_random

Generates randomly 2D/3D vector points map.

[n] 100
Mumber of points to be created

[zmin] 0.0
Minimum z height needs < flag or column name '

[zmanx] ID 0
Maximum z height needs -z flag or column name '

[column] I
Writes zvalues to column instead of 3D vector

[column_type] —
Type of column for z values double precision

[2]
Create 3D output false

[-d] | false hd

llmm ArmemAAR fimebine immbmme af rme A
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Z00-GRASS WPS Server - QGIS WPS Client

G Quantum GIS 1.7.0Wroclaw

File Edit “iew Layer Settings Plugins ‘“ector Raster Help

|IBEEEEE| 1 =8d oKk E 7 ollaE e & H]oic»
| ¥ & @

Layers F X @ (5]
: e @
v_random_output_1
o ° o] © o o Q (o]
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A gentle introduction to OSGeo:

Open Source Geospatial Foundation

(%/0SGeo
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Open Source GIS
brought to you by...

il ———— e =
n \-‘_"‘"9-.;_ el e e " e
<o L

,.m = aphender_ <§!Zi> |
o ’ \/ Q%QNhetWoﬁrﬁ[(

- GRASS GIS.‘ -
OpenlLayers

) TOOoIs@

ava GIS toolkit ~

... the OSGeo community: more than 17,000 unique subscribers
in 150 topic oriented mailing lists

© 2011, Markus Neteler, Markus Metz, Italy



Open Source Geospatial Foundation

http://www.0sgeo.org

OSGeo supports:

Mapbender Software
MapBquer\" Data _
MapGuide Open Source kweb Mapping Eg%ﬁ}t&%?ty

MapServer |
|

OpenLayers / \'|
GRASS |

O55IM |

Quantumﬂesktup Applications 'PrDJects
gvsIG /, (
FDO

™ . i . |
GDAL/OGR | Geospatial Libraries )
GeoTools /

GeoNetwork opensource Metadata Catalugj;l
Steering Committees /

;-:Membershiﬂ
{Board

.@;meam

Spnnsnrs}

Committees/(|

—~ Local Chapters/|
(\’E 0SGeo \Conferences/
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http://www.osgeo.org/

FOSS4G answers to proprietary software

Proprietary vs Open Source/Free Software
Component Proprietary Open Source
Metadata Catalog CubeWerx WRS GeoNetwork
Dedicated Viewer  ArcReader gvSIG, QGIS, uDig
Cartography ArcMap/ArcGIS GMT, GRASS, JGRASS
Handheld ArcPad gvSIG mobile =
Web Viewer ArcIMS Openlayers, Mapbuilder, §
Mapbender, Mapfish =
WMS, WFES ArciMS Mapserver, Geoserver, E
Mapguide OS s
Spatial Database Oracle Spatial, PostGIS, (MySQL, 2
ArcSDE SQLite) “
Virtual Globe Google Earth, Virtual |OSSIM Planet, NASA S
Earth WorldWind, Ratman —
Libraries FME GDAL, FDO X

For a more detailed comparison, see e.q., http://www.spatialserver.net/osgis/


http://www.spatialserver.net/osgis/

i - =
Community: recruiting new (\f 0SGeo

developers through incentives Google
SUMMER OF

Payment: 5000 USD per student (3 months of time) CODE

o0l
http://wiki.osgeo.org/wiki/Google_ Summer of Code 2011 CODE BOOBLE COM/S0C

@ google-summer-of-code-2008-osgeo

Code samples from students working with OS5Geo - Open Source Geospatial Foundation for Google Searhpmiads
Summer of Code 2008.
Project Home Downloads Wiki Issues Source
Search Current downloads > for Search
1-13 of 13

Filename ™ Summary + Labels ™ Uploaded ™ Size™ DownloadCount™ >
Christopher DeMars.targz Christopher DeMars' code for OpenJUMP Sep 2008 40MB 48 r_-lg
Martin Pavlovsky.targz Re_implementatipn ofu.vo_ronoi and v.delaunay modules in the Vector library of GRASS GIS  Sep 2008 13.9 KE 39 4':‘:
using more efficient algorithms ()
Etienne Dubetargz Spatialytics - Geo-Bl dashboards Sep 2008 113 ME 77 E
Rosenlvanov Matev tar Buffer Generation Module in GRASS Sep 2008 196 KB 11 3
Martin Landa.tar.gz 2.5/3D visualization tool for wxPython GRASS GUI Sep 2008 497 KB 32 E
marius_sutatargz GeoWebCache Improvements - REST API Sep 2008 335 KB 50 ;
Erik Hazzard.tar.gz OLArchitect : OpenLayers web based map creation toolkit Sep 2008 476 KB B4 E)
Christian Muellertargz Image mosacing/pyramidal geotools plugin Sep 2008 623 KB &3 %
Petr Pridaltargz GDALZ2Tiles Improvement Sep 2008 836 KB 49 =2
josef bezdek.tar ubDig - Digital Elevation Model Sep 2008 g6 ME 15 %
Anne Ghislatar.gz Home-range analyses in QGIS using R through Python Sep 2008 90.5 KB 38 %
len kKnetar Mapbender Administration Modules Sep 2008 305KB 3 =
SiddharthPrakash Singhtargz Automated Update Routine for Mapbender Featured Sep 2008 16.5 KB 79 :':
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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 |

‘Go to OSGeo Main sitEI— page

( * Geodata Repository

\ - 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]
navigation o
= Main Page 1 Getting involved
= Community portal 1.1 How }roy can help
s Current events 1.2 Who is involved now
= Recent changes 2 Interface Design
= Random page 3 Data sources
= Help 3.1 PostGIS serving vector data
311 Access - how to get to it 17
search
| 3.1.2 On Offer!
On Offer ! [edit]
Short explanation of available datasets (to be extended - the number of datasets as well as their explanation ;-):
# of
Name Description ° >
layers o
=
Selected subsets of Vector Smart Map Level 0 & polygons, lines and points, starting with a selection that has .
VMan0 proven to be useful for creating FlightGear & Scenery from it. Added a 'gecnameid' column for joining urban 33 _u
P areas with GeoNames (see below). Current details explained at the World Custom Scenery Project &, will get (DETAIL) %’
synced some day.
0n
First attempt of a selection that would be "nice to have" for FlightGear from Vector Smart Map Level 1 & - and 58 I 3
VMapl certainly for other purposes as well. Added a 'geonameid’ column for joining urban areas with GeoNames. (DETAIL) E
Details similar to VMap0. =
Geometric average of runway center locations plus runway/taxiway shapes as used by the FlightGear and QL;
X-Plane flight simulators; data taken from Robin Peel's Airport Database 7. Locations converted to OGC-style 1 ]
AptNav POINT geometries. Use 'icao’ column for searching. (DETAIL) 40-')
= This import is currently tied to the state of the FlightGear 1.0.0 Base Package release. =2
=
_ _ _ . _ _ : 4
GSHHS Global Self-consistent, Hierarchical, High-resolution Shoreline Database & 1.6 shorelines. V2
(DETAIL) —
©
PGS NGA Protot Global Shoreline & L =
rototype Global Shoreline .
¥p (DETAIL) —
—
1 o
SWBD SRTMvZ & Water Body Data. ~
(DETAIL) -
©)

http://wiki.osgeo.org/wiki/Geodata Repository
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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

05Geo Community

Welcome
Member Area
News
Events
Wil
Mailing Lists
Blogs

» Books
IRC
Service Providers
Journal
Sol Katz Award
Local Chapters
Spotlights
Gallery

Language
= English
* Bnnrapcku
o T&l e
+« [Deutsch
+ Nederlands
+ Francais

0O5Geo 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 R55 feed,

Title Software

Title

Using GDAL -
Geospatial Data
Abstraction Library -
from a high-level
programming
language Per

SiglLibres - French-
language moodle
course site on
FOS5GIS

PykoBogcTEO
nonezcBaTena gvsla
1.1

Hauano patoTel C
GeoServer

Language

Materials for a workshop that was
held in 05GIS 2009 UK. Contains a
hand-out, slides, and data.

Eclectic, and sometimes only in draft
state, collection of French-language
training material on FOS5GIS
developed for a local training course,
maostly using GRASS.

Mepeeop oUyWansHoro
pykoBoAcTEa gvsIG 1.1

OnucaHuWe Havana paboTel C
GeoServer, MCNoNeE3YHOWee
MaTepWanel ¢ ofuyMansHoro caiTa

Keyword

Author(s)

Ari Jolma

Maoritz Lennert

GIS-Lab.info
(see link for full
list)

Dmitry Kolesowv

2011: 60 Tutorials
and courses

Submit

Date
added

2009-06-29
07:37

2009-05-18
07:25

2009-04-20
23:33

2009-04-20
23:30

0SGeo Projects

Web Mapping
deegree #
Mapbender
MapBuilder
MapGuide Open Source
MapServer
OpenLayers

Desktop Applications
GRASS GIS
OS5IM
Quantum GIS
gvsIG #

Geospatial Libraries
FDO
GDAL/OGR
GEQS #
GeoTools
MetaCRS #

Metadata Catalog
GeoNetwork

© 2011, Markus Neteler, Markus Metz, Italy
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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 datr: | K 7 OpenStreetMap
Mapserver gy | ,,{( \ E;?:::teg\:l;e':ll:z:enu(zen
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’ 4 o
Tips;& Joplsior El mc‘%)gr

o
|’ \ ’

Bill Kropla
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Apress*
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Concepts, Saftware, Applications

OPEN SOURCE GIS
A GRASS GIS
Approach

Desktop GIS

Mapping the Planet
with Open Source Tools
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Third Edi
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GRASS GIS applications in
public health and eco-epidemiology
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Spread of the tiger mosquito (Aedes
albopictus): infectious disease vector

saint Louis encephalitis | De Llamballerie et al., 2008:
: . - . : Chikungunya

Roiz 2009

© 2011, Markus Neteler, Markus Metz, Italy



Spread of the tiger mosquito (Aedes
albopictus): infectious disease vector

De Llamballerie et al., 2008:
Chikungunya

Roiz 2009
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)




LST Applications: Tiger mosquito survival

Aedes albopictus survival maps from reconstructed
Daily MODIS Land Surface Temperature maps

Terra-MODIS LST
= (2000-today)
~ Aqua-MODIS

LST 7
(2002-today) January temperature
0 »  thresholds (2001-2009)
v T
c
GIS based [
MODIS LST Daily LST maps e Annual temperature
reconstruction 0138 E thresholds (2001..2009)
13:30 O
. 22:30 w
solar | 8
time n
T ~ p» Growing Degree Days
(2003..2009)

Neteler, Roiz, Castellani, Rizzoli,
in review.
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Parallelised GIS Processing

Infrastructure:
FEM-GIS Cluster

« 12 single-blades and 2 double-blades
* |n total 300 nodes with 600 Gb RAM
« Circa 2 Tflops/s

* Linux operating system, blades
headless

blade0l | blade02 blade03 ade ade blade06
Fri 24 Oct | Fri 24 oct | Fri 24 oct | Fri 24 Oct | Fri 24 oct | Fri 24 Oct | Fri 24 Oct

1:4808 | 1:4808 | 1:48 08 | 1:48 08 | 1:48 08 | 1:48 08 | 1:48 08

E
E

N e —
b GRASS GIS and ' cruo | ceuo |' cruo ‘truo crHo crut ' crun
28% 7% 12% S% 4% 16% | |is%
R-Stats ' crur | cpul | cPrun | crui M cPul ¢pul P cpul
5%, 17% 9% 14% 1% Iuﬁs
T |
: ok L i i |
* Queue system for job [ e L e fon [T e
L o [ il ISt
CPU3

Y cPu3 Y cPu3 Ycrus | cpus

management g%cpuf | llsﬁpu? 12|% 7% 1 5% mlﬂ%
(Grid Engine) Ll e U M

| 1
ol A0 o s Ll frorontici | | e TG
' crus | ceus | crus | crus M cPus | crus | cpus

6% | 7% 7% 5'3;: QI% m £2% — q?ﬁl |

. e T A TN e s g =i P Y 1

) ProceSSI n g Of a I I 1 1 , O OO ‘S%c:Puds'"'l ’B:%cpus ‘z%cpus JO%CPH?LI:%CPUT '13(5:6PU6 Ja;c:tls
LJJUIJI.[ Ihl]lujuLLUL.Im !ulhdﬂlllh. TN o ‘I[Jllu‘.xm‘.m.”AJul

maps in parallel: one m|ﬂ I T N
0t o e | i e i e i
map per nOde ‘””P'r‘:':‘c‘" ’""P‘Eé'c_” " proc | Proc U Proc | Proc
Disk Di: i i RA S GIS
il

=

)

° . . . [ 2.7M|5k Disk : Disk .D sk Disk Disk G
Computatpnal time: e
3 Weeks Wlth ;:ntwhn_] ;:’;nu_J ;:ntwhn-] s Eth0 wm ' £thD m | — eth0 - Ff'm ethD =

Mem I Mem I mem || Mem i
'swhp 'Sujap 'swfap
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LST Applications: Tiger mosquito
survival today.., |

(il iy 18

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. albopictus.

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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LST App
survival

lications: Tiger mosquito
today...

. Fiva dalGards

Valla
oy'¥allarsa

~ Malcesine

E whe 1003 m

FLE] (‘I l.j'()g[{_:

Eyaull 2722km

© 2011, Markus Neteler, Markus Metz, Italy



LST Applications: Tiger mosquito
survival in 2050 (A2 scenario)

Highly suitable
Maderately suitable
| Unsuitable

50 km

Figure 4. Potential distribution of Ae. albopictus in an A2 scenario for 2050 (see text). Overlap of both indicators (JanT™**" LST +1.5°C and
AnnT™ " LST +1°C) were plotted for the study period and integrated in a final map with 3 categories (see methods).
doi:10.1371/journal.pone.0014800.g004

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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Further MODIS LST Applications
in Agriculture

Agriculture:
 Wine: Winkler index in order to classify climate

 Growing degree day (GDD) maps: plant- and
insect phenology

© 2011, Markus Neteler, Markus Metz, Italy




JJ---

- o o = [

Conclusmn *‘;ﬂ f"?r
e W\ ”-‘ﬂ.ﬂ#, % & f. £ ;'.'h. -s,’ ;

Almost unlimited pOSSIbIlItIeS W|th GRASS and other
FOSS4G software thanks to rich interfaces

User levels: from newcomers to power users

Interoperability with other software packages, also in
heterogeneous environments

Software Quality: peer reviewed code, often with academic
background

GIS and Remote Sensmg Unit ]
38010 S. Michele all'Adige (Trento) ItaIy _ "F
http://gis.cri.fmach.it L
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