GRASS 6 VISUAL TUTORIAL

Lorenzo Moretti - ENEA - 2005 - lorenzo.moretti@bologna.enea.it
This distribution is free and without warranty - Any comment, tip and suggestion is welcome

Introduction

You can find many tutorials about Grass and almost any tutorial is concentrated on commands via X11 terminal. This
tutorial is different: it's for people without Unix experience.

Grass is a powerful GIS with a long history in the Unix environment. Grass 6 is completely new and has a true Graphic
User Interface (GUI) near the normal office applications.

Grass can be used from X11 terminal in any Operating System and from new menu in a graphic environment exclusively
in Mac OS X. Grass run in many operating system using X11 as graphic environment. The Mac OS X version is the same
but it can use a new menu in a true OS X environment like a normal Mac application. This tutorial is based on this version
but it can be used in any operating system.

ATTENTION: if you have old GRASS GIS COMPLETE on Mac OS X you already have a grassdata folder with spearish57 location
inside: it's not need download spearfish57 file from grass demo data site.

In this tutorial we use two demo data files from two sites:
Grass data demo site (spearfish57) http://grass.itc.it/download/data.php
Shape data demo site (worlddata) http://ftp.intevation.de/freegis/worlddata/.

How Grass works

- Grass projects are in directories inside a principal folder and the path to this folder is called DATABASE: the principal
folder name is usually grassdata and this foder can be anywhere in your Hard Disk (example: Database name is /Users/
jackpb/grassdata). Attention: put grassdata folder in a path without space in the name.

- Grass project is called LOCATION and the locations are inside DATABASE (example: a Location is spearfish57)

- Grass is multiuser and it's possible to work from many terminal to a server and any user can create a session inside the
Location: the session is called MAPSET. First Mapset of any Location has always the name PERMANENT with all settings
for your project. After this Mapset any user can create a Mapset with any name. If you work alone you can work always
with PERMANENT Mapset.

- Grass works in a region: the region is an area of your map. It can be your total map or a small part. If you don't see the
map in a monitor you must select a region that cover that map. Example: you don't see a raster map on your monitor,
select GIS -> Region -> Manage region and select this raster map in Set region to match this raster map box and
press Run. After you'll view that raster map. The region is very important in Grass.

v Create your grass data directory
The first step is to create a folder where to insert all your projects.
Create a new folder wherever you want (eg: your home, in your startupdisk, or in a path without space in the name)
with the name:
grassdata

v/ Download spearfish57 demo data
Go to grass demo data site, http://grass.itc.it/download/data.php and download the file spearfish57 (19 MB). This is
the direct link:
http://grass.itc.it/sampledata/spearfish_grass57data.tar.gz
Now you uncompress this file with Stufflt Expander or other software and you'll have a folder:
spearfish57
Drag this folder inside grassdata folder.
You have:

grassdata (dir - all your locations inside. The path to this folder is DATABASE)
spearfish57 (dir - LOCATION for Grass 6: it's the project)
PERMANENT (dir - MAPSET principal for the location: all the files inside)

v Open your first workspace file (file .dm)
- Double clic on "grass60" application (inside /Applications/Grass folder) in Mac OS X. In other operating system
enter grass60 in X11 terminal to start.
3
W
&0
grassgo

- This app in Mac OS X is the GRASS starting application and it quits after START. You can choice how GRASS run in
"STARTUP GRASS": GRAPHIC environment (default, more easy) or TEXT environment (all commands via keyboard in
X11 terminal) and how is the menu in "MENU TYPE": OS X (default, you have the new app with name Grass with menu
up and a new GIS Manager all inside OS X environment) or X11 (graphic menu in X11 environment). Leave default
choices, GRAPHIC and OS X and press START
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- In the Data Selection window press Browse in Database to select your grassdata directory. Attention: you have to
see grassdata name at the end of the Database box (like the screenshot);
- select spearfish57 in Location, select PERMANENT in Mapsets and press Enter GRASS;

r
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Cleaning up temporary files,....
Starting GRASS .,

eoe GRASS 6.0.cvs Data Selection
Welcome to GRASS GIS Version 6.0.cvs
Please select location and mapset
or define a new location
Database : |/Myworksigrassdata| ( Browse... )
e
Location {Accessible) Mapsets Create new mapset :
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- now you work in Grass 6 with two applications opened (only in Mac OS X, in other OSes you work always in X11
environment): one is X11.app where you have a grass60 terminal and one is new Grass.app with menu up and GIS
Manager window, the GUI for GRASS (see a new "Grass ...running" icon in the dock). This last one is only opened
when you open a Location, it doesn't work outside. If you close the GIS Manager window or quit from Grass.app you
can reopen the GIS Manager from X11 grass60 terminal entering this command via keyboard:

GRASS 6.0.0 (your_location) :~ > d.m &

You'll always work in Grass app but the keyboard commands, the display map, 3D NVIZ, the digitizing, etc are done
in X11 environment. The jump from Grass and X11 is fast in Grass 6 and all is trasparent;

X11

(only in Mac OS X version)

- in the Grass app (or GIS Manager in other O.S.) you have the menu up (only in Mac OS X) and a GIS Manager window
to manage your LOCATION. This is the Commands Menu ...

Grass File CIS Display Raster Vector Image Grid3D Databases Help

File: all commands to import vector and raster layers, to save workspace and to print
GIS: all commands to manage your layers, your region, raster to vect and viceversa, etc.
Display: all commands to display your map adding text, graph, legend, open 3D, etc.



Raster: all commands linked to Raster layers (models, surfaces, map calculator, etc.)
Vector: all commands linked to Vector layers (digitize, query, data, network, etc.)
Image: all commands linked to Image map from satellite (classify, filter, transform, etc.)
Grid3D: all commands linked to manage Raster3D format

Database: all commands to manage database connection (link, query, drivers, etc.)
Help: help about Grass. Any commands has an Help opened from your browser

.... and this is GIS Manager window

r

06 GRASS 6.0.0 GIS Manager - spearfish57
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Welcome to GRASS GIS manager

- in the Grass app (or GIS Manager in other O.S.) select File -> Workspace -> Open...
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- ... browse in your hard disk and open the file spearfish57.dm inside Tutorial folder. This file can be move outside
this folder
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- now you have opened a new workspace (dm file) in your GRASS 6 GIS Manager. Look the new GIS Manager.

It has 8 sections: first section on the left display the map, second browse in the map (zoom, pan, etc.), third add
layers, fourth on the right manage layers on the list (duplicate and delete); fifth is on the right and is the icon to
digitize, sixth has seven button to open/activate a monitor to view your maps, seventh is to manage the workspace
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v View your first map
- now press first icon on the left "Display selected layers";

Nalale) GRASS 6.0.0 GIS Mana
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- the map is displayed in a X11 monitor (with name Monitor: x0 but it's possible to open other six graphic monitor
for differents views).
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- you always work in OSX with your Grass app but all is driven from X11 environment. You use X11 for viewing maps,
looking the data, terminal commands, etc. Don't worry: X11 is fast for these operations and the jump from Grass.app
and X11.app is easy. The big advantage is to work with Grass.app in a Mac environment (hormal Mac dialog,
Commad-C to copy, Command-V to paste, Command-0 open a .dm file, Command-S save a .dm file, etc.).

v Insert your first text on the map

- now insert your first text on the map: choose Display -> Display text on maps -> Draw text using TrueType
fonts:
- you have the window d.text.freetype and insert "Demo Map for Grass in Mac OS X" in Text box and, important, you

can use your Mac TrueType fonts entering in Path to TrueType font box "/Library/Fonts/Verdana" (only in Mac OS X
version), insert a "blue"” Text color and "5" as Height of letter and press Run.



eo0e d.text.freetype

Draws text in the graphics monitor's active display frame using TrueType fonts. £

Text (enclose multiple words "in quotes”) (string, optional):
[Demao Map for Grass in Mac O5 X |

Map coordinates (float, optional):
I |
Font name (string, optional):

-

Path to TrueType font (including file name) (string, optional):

= '__||fLibrar)ffFomsNerdana |

Character encoding (default: UTF-8) (string, optional):

I |
Text color, either a standard GRASS color or R:G:B triplet (separated by colons) (string, optional):
[blue |
Height of letters (in percent of available frame height) (float, optional):

E] |
Text alignment (string, optional):

Il -

Rotation angle in degrees (counterclockwise) (float, optional):

[0 |
Line spacing (float, optional):
[i

[ Use bold text

luse radians instead of degrees for rotation

[ Coordinates are in pixels ([0,0] is top left) £

Left: Place text here
Right: Quit

d.text.freetype 'text=Demc Map for Grass in Mac 05 X' path=/Library/Fents/verdana color=b
lue size=5 align=11 rotaticn=0 linespacing=1.1
Click!

Left: Flace text here

Right: Quit

O =)

|._' Run '_,I |._' Help .__I |__' Clear .__I |__' Close .__I

P

- now you have to go to Monitor: x0 in X11 environment and make a mouse clic where you want the text. And this is
the result.
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v Make your first output file

- now save your map at high resolution (what you see in Monitor: x0) selecting File -> Save display to image file -
> PNG:

Grass GIS Display Raster Vector Image Grid3D Databases Help
ea Import > - Tutorial

stili Export p 55 6.0.0 GIS Manager - spearfish57

o " Workspace I-L

Save display to image file XWD (Save display, selected with mouse, to map.xwd ir
Save map to Postscript file PNG (save currently selected display to 24 bit PNG file)
Print (requires ghostscript) #P

3 Exit ¥Q

- you have the window d.out.png. Give the Name of PNG file (ouput path) and Resolution and press Run. In this
example you can enter 6 but this value is very important because is linked to the output quality. Value 1 is a
screenshot of your Monitor (low resolution). 2, 4, 6, etc. produce a map at higher resolution. Where is saved your

map? In this example is saved in your Home folder (eg: /Users/jackpb/example of output.png). View this file and
check the quality. Example: you can move this file in your Office document
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g’ GrassGIS Display Raster Vector Image Grid3D Databases Help

e 06 d.out.png

Name of PNG file (string, required):

Saves active display monitor to PNG file in home directory

[ e of output
> |[example of outpu

Resolution of output file (single=1, double=2, quad=4) (integer, optional):

El

d.out.png 'ocutput=example of cutput' res=§
width = 640 height = 480

0]

at 3840 x 2880 resolution

FPHG: GRASS TRUECOLOR status: TRUE

PHG: collecting to file: example of ocutput.png,
GRASS_WIDTH=3840, GRASS HEIGHT=2&80

Graphics driver [PNG] started

Monitor 'PNG' terminated
Done

| Run ) [ Help ) ([ Clear )

Output your first georeferenced raster file

Saving display to example cof cutput.png from [GRASS 6.0.cvs- Monitor:

[ Close )

- Now make your first geotiff file: select File -> Export -> Raster map -> TIFF image (8/24bit) :

OO import N =
: »

Workspace >

Save display to image file >

Raster map >
Vector map 1 4

Grid 3D

Save map to Postscript file _55]
Print (requires ghostscript) 3P _:j,]
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ASCII grid (for GRASS, Surfer, Modﬂd

ESRI ARC/INFO ASCII grid

ERDAS LAN file

CRIDATB.FOR map file (TOPMODEL)
MAT-File (v.4) map file (Matlab or Ot

Binary file

MPEC-1 animations

PNG image (not georeferenced)

PPM image (24bit)

PPM image from red, green, blue ras
POVray height-field

quads TIFF image (8/24bit)

- you have a new window with name r.out.tiff. Press Existing raster file name button and select soils from list. Enter a
File name for new TIFF file (in the example soils_geo) and select Output TIFF world file. Press Run and the file is
created in your Home folder. The geotiff file has two files: soils_geo.tif and soils_geo.tfw.



r.out.tiff

806

Exports a GRASS raster file to a 8/24bit TIFF image file at the pixel re:

Existing raster file name (string, required):

( > \[soils
\_/|

File name for new TIFF file. (string, required):

[soils_ged]

TIFF file compression (string, optional):
none -

I TIFF Palette output (8bit instead of 24bit).
E Output TIFF world file
[l Output Tiled TIFF

verbose mode.

r.out.tiff input=socils

[ Run ) [ Help ) [ Clear |

- in this window you see the real command for Grass:

r.out.tiff input=soils output=soil_geo compression=none -t

( Close
A

output=scils_geo compression=none -t

e

This commands can be copied and pasted into Command object in GIS Manager window for example.

v Output your first georeferenced vector file

- Now make your first vector output file: select File -> Export -> Vector map -> Various formats using OGR :

é GrassGIS Display Raster Vector Image Grid3D Databases Help

AOYOYMY

Save map to Postscript file
Print (requires ghostscript)

Import
: ] Export 2
5 h‘ Waorkspace
+ -
: 1 2
: 1 - save display to image file >
1]

3P

Exit

P lana

GRASS 6.0.cvs GIS Manager. —_spea}ﬁ

Raster map » —
Vector map b Various formats using OGR (SHAPE,
Grid 3D 4

DXF file (ASCII)
ASCIl vector or point file/old GRASS
POV-Ray format

region roads
elevation
soils
railroads
roads

soils

fields

points layers

- you have a new window with name: v.out.ogr. Press Name of input vector and select roads form list. Select line in
Feature type and enter in OGR datasource name the directory name where you want to put the new ESRI Shapefile (in
the example output_file is the dir and roads_geo is the new shape file). Select the OGR formats (ESRI_Shapefile) and
press Run. After few seconds you have in your Home folder a new direcory with name output_file and inside you see
4 files: roads_geo.shp and other three filess linked to it, .dbf for data, .shx for topology, .prj for projection.



806 v.out.ogr

Convert to OGR format.

Name of input vector (string, required):

> . |[roads

Feature type. Possible combinations of more types: point,centroid or line,boundary. (string, option

™ point ™ line boundary [ centroid area

OGR datasource name.
ESRI Shapefile: directory containing shapefiles
Maplnfo File: directory containing mapinfo files (string, required):

[output_file
OGR layer name.

ESRI Shapefile: shapefile name
Maplnfo File: mapinfo file name (string, required):

[roads_geq]

Layer number (integer, optional):

[
OGR format. (string, optional):
ESRI_Shapefile -

OGR dataset creation option (format specific, NAME=VALUE) (string, optional):

OGR layer creation option (format specific, NAME=VALUE) (string, optional):

[ Export features with category (labeled) only. Otherwise all features are exported

[use ESRI-style .prj file format (applies to SHAPE output only)

« v E : ] 4k

v.out.ogr input=roads type=line dsn=output_file olayer=roads_geoc layer=1 format=ESRI_5h
apefile
Exporting 825 points/lines...

#25 features written

GRASS_INFO WARNING(798,1): 6 features without category written

|_' Run '_| |  Heip',l |_' Clear '_| |_' Close ',I

v/ Make your first print

- if you have installed ESP-Ghostscript (see the INSTALL file) you can print and/or create a PDF file. Select File ->
Print (requires ghostscript) and you see this window where there are many choices. PS, PDF and PNG file is easy: it's
only need to select the choice and enter the output file name and press Print button, but how to Print?. The rule is to
select Printer and to enter in the box: Ipr -Pname_of_printer .The problem is the name of your printer.



866 Print / Plot (Display Manager - GRASS 6.0.cvs)

™  Paper format [a4 -

Custom width:[8.268000  |height: [11.693000 |
left: 0500000 ] right:[[500000 | top: [1:000000 ] bottom: [1.000000 ]
1 ps file:| |( Browse |
1 PDF file:]| |( Browse |
1 PNG file: | |( Browse |
PNG file resolution (pointsfinch):[100 ]
| Printer:[Ipr |
[ script file:| ||_' Browse |
|  Print '_| |_' Preview '_| |  Close '_|

- the name of your printer is in your Printer Configuration setup (only in Mac OS X version): select the printer and show
info. You see the name valid for Grass driver in Que Name section (in this example: DESKJET_990C)

0 Info sulla stampante

DESKJET 990C

- Nome & Posizione f ¢}

Nome Stampante:

DESKJET 990C

Pasizione:

PBE_LM
Nome Coda:

DESKJET_930C
MNome Hast:

Versione dell'unita:

2.3.1

-._; Applica Modifiche "__.

- and now return to Grass app and enter the name in the box then press Print button:

866 Print / Plot (Display Manager - GRASS 6.0.cvs)
™ Ppaper format |24 -

Custom width:[8.268000 | height: [11.693000 ]
|ef[:|ﬂ.5UUUUU |righ[:|ﬂ.5ﬂﬂ{]{]ﬂ |[0p:|1.UUUUUU |b0[[0m:|1.{mﬂﬂ'ﬂ{] |

[ ps file:| ||  Browse',l
[ PDF file:]| |l Browse |
PNG file: [ |( Browse |

PNG file resolution (points finch):[100__ ]

E Printer: [lpr -PDESKJET_830C]| |

1 Script file: ||_' Browse |

| Print || Preview || Close |

- this print method is easy but not very efficient. The best output is to write an external Script file with all
parameters. See the help in Grass 6.

- Now explore the layers, check the choices, display the map, etc.. and save your new .dm file.



- Exit from Grass 6. In X11 grass60 terminal enter:
GRASS 6.0.0 (spearfish57) :~ > exit

... and press Return. Grass quits your Grass app and exit from grass60 terminal.
Exit from X11 with Quit.
You have finished your first work.

Note: This table is useful for PRINTING

PAPERSIZE X inches Y inches X cm Y cm

a0 33.0556 46.7778 83.9611 118.816
al 23.3889 33.0556 59.4078 83.9611
a2 16.5278 23.3889 41.9806 59.4078
a3 11.6944 16.5278 29.7039  41.9806
a4 8.26389 11.6944 20.9903 29.7039
a5 5.84722 8.26389 14.8519  20.9903
a6 4.125 5.84722 10.4775 14.8519
a7 2.91667 4.125 7.40833 10.4775
a8 2.05556 2.91667 5.22111  7.40833
a9 1.45833 2.05556 3.70417 5.22111
alo 1.02778 1.45833 2.61056 3.70417
b@ 39.3889 55.6667 100.048 141.393
bl 27.8333 39.3889 70.6967 100.048
b2 19.6944 27.8333 50.0239 70.6967
b3 13.9167 19.6944 35.3483 50.0239
b4 9.84722 13.9167 25.0119  35.3483
b5 6.95833 9.84722 17.6742  25.0119
archA 9 12 22.86 30.48
archB 12 18 30.48 45.72
archC 18 24 45.72 60.96
archD 24 36 60.96 91.44
archE 36 48 91.44 121.92
flsa 8.5 13 21.59 33.02
flse 8.5 13 21.59 33.02
halfletter 5.5 8.5 13.97 21.59
note 7.5 10 19.05 25.4
letter 8.5 11 21.59 27.94
legal 8.5 14 21.59 35.56
11x17 11 17 27.94 43.18
ledger 17 11 43.18 27.94

v Create your first LOCATION
In this new example we use data (worlddata) downloaded from Freegis data site: http:/ftp.intevation.de/freegis/
worlddata/. In this site you can download very big large files for Grass and other GIS software. Try. The download link
file is http://ftp.intevation.de/freegis/worlddata/freegis_worlddata-0.1_simpl.tar.gz. Download the file,
uncompress it and you'll have a new folder "freegis_worlddata-0.1_simpl", rename it to "freegis_worlddata" and put
this folder inside "Tutorial" folder.

Now Grass 6 can open more locations any time and now we make a new location for importing an external file. It's
important to know the projection of your map. In this example we work with a map with:

Coordinate system: Latitude-Longitude

geodatic datum: no

ellipsoid: grs80

region:

north: 90
south: -90
west: -180
east: 180

grid resolution: not important

- double clic on grass60 application and press START. After your first work (the previous example) GRASS 6
remember where is grassdata folder and now in the Data Selection window press Create New Location and in the
window you have to enter the name for your LOCATION (your new project) and name of MAPSET. The DATABASE
name is already written because GRASS 6 remember your previuos work. In this example enter in LOCATION:
countries_example in MAPSET: PERMANENT (always is PERMANENT, you can't use another name as first Mapset) and
in DATABASE your grassdata folder path;



SNSNG) X! grass60
GRASS B.0,cvs

LOCATIOM: This is the name of an available geographic location,

-zpearfish-

iz the sample data base for which all tutorials are written,

MAPSET:  Ewery GRASS zeszzion runz under the name of a MAPSET.

Azsociated

with each MAPSET iz a rectangular COORDINATE REGIOM and a list

of any rnew maps created,

DATABASE: Thiz is the unix directory containing the geographic databazes

The REGION defaultz to the entire area of the chozen LOCATION,

You may change it later with the command: g.regqion

LOCATION:  countries_sxample {enter list for a list of locations)

MAPSET: PERMAMENTIL
DATABASE: Amyworks/grassdata

{or mapsets within a location)

AFTER COMPLETIMNG ALL ANSWERS, HIT <ESCH<ENTER> TO COMTIMUE

(OR <Ctr1-C> TO CAMCEL)

- after press two keys: ESC and ENTER for entering and you see a window like this:

x| grass60
LOCATION <countries_exampler - doesn't exist

Available locations:

ansi italia_cl_utm32_ed50 proj_geografica_l
da_scanner italia_gho zint

etopob italia_utm3Z_edb5o zlovakia

europa Mags zlovakiadd
gbltest-12 mohdo spearfish

global nelid-utm spearfishby
imagery proj_aster

nad2?

Would you like to create location <countries_esample> 7 (ufn) [ul [

- now press ENTER for starting the creation of your new LOCATION. After you see this new window:

x| grasse0

To create a new LOCATION, you will need the following information:

1, The coordinate system for the database
%4 (for imagery and other unreferenced data)
Latitude-Longitude
UTH
Other Projection
2, The zore for the UTM databasze
and all the necessary paramsters for projections other than
Latitude-Longitude, x,y. and UTH
2, The coordinatez of the area to become the default region
and the grid resolution of thiz region
4, A short, one-line description or title for the location

Do you hawe all this inforsation? (ufnd [yl [

- Grass wants to know all about your map, four informations

: press ENTER and you see this new window:



x| grasse0

Pleaze specify the coordinate system for location <countries_example>

A oy

B Latitude-Longitude
C U

I Other Projection
RETURM to catcel

>0

- you have to enter the type of your coordinate system: in this example enter B and press ENTER:
x| grass60

Please zpecify the coordinate system for location <countries_example>

A xy

B Latitude-Longitude

C UM

I Other Projection

[

ETURM to cancel
» B

Latitude-Longitude coordinate system? (ysn) [ul [

- press ENTER and now you have this new window:

x| grass60
Pleaze enter a one line description for location <countries_exampleX

>0

- enter a description for your work (see the screenshot) and press ENTER:



SNSNG) X! grass60

Pleaze enter a one line description for location <countriez_exampleX

> countries example - my first work in Grassfl

- press ENTER for confirming:

8066 X| grassb0

Please enter a one line description for location <countries_exampler

» countries example - my first work in Grazsz

countries example - my first work in Grass

ok? (y/n) [ul I

- and now Grass wants to know the geodetic datum for this location. Remember: Grass has all coordinate systems. In
the example there isn't this value and you have to enter n and press ENTER:

806 X| grassg0
Please enter a one line description for location <countries_exampler

» countries example - my First work in Grass

countries example - my first work in Grass

ok? {y/n) [u]
Io you wish to specify a geodetic datum for thiz location?{u/n) [yl I

- Grass wants to know the ellipsoid name. You can view the ellipsoids list entering "list" (without quotes). In the



example enter grs80 and press ENTER:
8066 X| grassb0
Please enter a one line description for location <countries_exampler

» countries example - my first work in Grass

countries example - my first work in Grass

ok? (u/n) [yl
Do you wish to specify & geodetic datum for this location?{usnd [yl n

Pleaze specify ellipsoid name

Enter 'list' for the list of available ellipsoids
Hit RETURM to cancel request

P |

- in the new window you have to enter the boundaries of your region. In this example the limit is the whole world.
See the screen below:

806 X| grassg0
DEFIME THE DEFAULT REGIOM

====== DEFAULT REGION =======
| NORTH EDGE$S0________ !
| |
VEST EDGE | EAST EDGE
-180 | 180

| SOUTH EDGE:-90 I

PROJECTION: 3 (Latitude-Longitude) ZO0ME: 0O

GRID RESOLUTION
Eazt-lest? 1
North-Souths i

AFTER COMPLETING ALL AMSWERS, HIT <ESCH-<EWTER: TO CONTIMUE
(OR <Ctrl1-C» TO CAMCEL}

- now press 2 keys: ESC and ENTER and you'll see this new window:



SNSNG) X! grass60

projectiont 3 (Latitude-Longitude)

zone?: i}

norths 90N

zouths 905

easty 180E

west: 1800

-l rest 1

n-z res: 1

total rows: 180
total cols: 360
total cells: B4.800

Do you accept thiz region? (y/n) [u] > |

- if you have a window like this press ENTER and you have finished.

X| grassb0

projectiont 3 (Latitude-Longitude)

zone} 0

narthy 30N

zouths 905

easty 180E

west: 1800

-l resi 1

n-z resi 1

total rows: 180
total cols: ZE0
total cells: B4, 800

Do you accept thiz region? (u/n) [yl »
LOCATION <countries_exampler created!

Hit RETURN -->[]

- Now press RETURN and you return at your first window:

806 X| grassg0
GRASS B.0,cvs

LOCATION: Thiz iz the name of an available geographic location, -spearfish-
iz the zample data baze for which all tutorials are written,

MAPSET:  Every GRASS session runs under the name of a MAPSET, Associated
with each HMAPSET is a rectangular COORDIMATE EEGION and a list
of any rew mapsz created,

DATABASE: Thiz iz the unix directory containing the geographic databaszes

The FEGION defaults to the entire ares of the chosen LOCATION,
You may change it later with the command: g,region

LOCATION:  Bountries_example {enter list for a list of locations)
MAPSET : PERMAMENT ________________ {or mapsets within a location)

TATABASE: /Volumes/PE_APPLI/LAYORI/MAPPE grassdata

AFTER COMPLETING ALL AMSWERS, HIT <ESCH-<EWTER: TO CONTIMUE
(OR <Ctrl1-C» TO CAMCEL}



- press two keys: ESC and ENTER and you enter in your first work in GRASS. You have a X11 terminal and a Grass app
in OS X:

é Grass File CGIS Display Raster Vector Image Grid3D Databases Help
=Yz

|X| grasse0
Welcome to GRASS B,0,0 (2005)
GRASS homepage? http:dforass, ito. ity
This wersion running thru: Bash Shell (/bin‘bash}
Help is awailable with the commandi g,manual -1
See the licence terms with: g,version -c
If required, restart the graphical uzer interface with: d.m &
When ready to quit enter: exit
GRASS 6.0.0 (countries_exanpleds™ > 1
eoe GRASS 6.0.0 GIS Manager - countries_example

I-I
Ly
+

%] [o®] (@] [ | X SlEE
Go) ) () (6) ) (35) llll{l

Welcome to GRASS GIS manager

v Import your first file in your first LOCATION

You have your first location and now you import your first file:
- in Grass app choose File -> Import -> Vector map -> Various formats using OGR

é GrassGIS Display Raster Vector Image Grid3D Databases Help
Y (O O

utorial

Raster map »>

" |
leome {7 crii © Export Vector map

Y0006

g - - ASCIl points file or GRASS A
i ﬂ E save display to image file Import old GRASS vector for
qg (E) (E Sa_\.re map t_n Postscript ﬁle . . [ . ESRI e00 format

Print (requires ghostscript) #P Garmin GPS Waypoints/Rout
| Exit #Q MATLAB MapGen files
T

- this selection opens a new windows with the name v.in.ogr (tip: if you see a blank window press lower right corner
and the window is redrawed or a clic on a bar):

Various formats using OGR

>
Waorkspace >
»




e 06 v.in.ogr

Convert OGR vectors to GRASS. Available drivers:
ESRI Shapefile, UK .NTF,SDTS, TICER,557 , Maplnfo File,DGN,VRT,AVCBin

OGR datasource name.
ESRI Shapefile: directory containing shapefiles
Mapinfo File: directory containing mapinfo files (

>

Mame of output vector (string, required):

OGR layer name. If not given, available layers are printed + exit.
ESRI Shapefile: shapefile name
Maplnfo File: mapinfo file name (string, optional) |

T e =) 4.

| Run | | Help | | Clear | | Close | P

- select now the OGR datasource name (the small button with > ) and browse in your Hard Disk inside Tutorial folder
inside "freegis_worlddata" folder and select countries_simpl.shp and press Open;

Load File
(<> Bm) " freegis_worlddata B3
@ Network | : Name - 4| Date Modified
_| code3166tofibs.dbf 08/07/04
@PB_OSX | COPYING 0B/O7/04
_| countries_simpl.dbf 08/07/04
|2\ FaprL
— _| countries_simpl.shx 08/07/04
JJ_', ESTERNO | GRASSHowTo 09/07/04
— _ pop.dm 09/07/04
L = Y pop.thuban 25/01/05
_| population.dbf 08/07/04
- _| README 09/07/04
(" New Folder ) (" Cancel ) ( Open )

s

- in v.in.ogr window you see the path for your external file. Now enter the Name of output vector (in the example
enter countries). Remember that v.in.ogr like all commands has an help on-line. If you want to see more info about
this commands press Help button. v.in.ogr like many others commands has many options and these options are very
important. One of the most useful is "Override projection” (at the end of window) for importing an external file that is
outside the region created when you make your LOCATION.

In this example in v.in.ogr window you enter countries in Name of output vector box and select Override projection
and press Run button;



806 v.in.ogr

Convert OGR vectors to GRASS. Available drivers: +
ESRI Shapefile, UK .NTF,SDTS, TIGER, 557, MaplInfo File,DCGN,VRT.AVCBin,REC,Memol

a

OGR datasource name.
ESRI Shapefile: directory containing shapefiles
Maplnfo File: directory containing mapinfo files (string, requ

|,"T",| [/myworks/Tulorialfreegis_worlddaia/couniries_simpl.shp

Mame of output vector (string, required):
[countries|
OGR layer name. If not given, available layers are printed + exit.

ESRI Shapefile: shapefile name
Maplinfo File: mapinfo file name (string, optional):

Import subregion only (xmin,ymin,xmax,ymax - usually W,5,E,N) (float, optional

i

[ H

ay——————————————— = 4k

| Run ) | Help | | Clear | [ Close |
L o L o L - p o

LIDL UL CUTUITIT allled LU UE udeu s ued un uniyginidl naiies, 130 I3 UdSEU U5 Ldleyuny Lunummm. 1

[_IList available layers in data source and exit.
I List available formats and exit.

Do not clean polygons.

[ Create 3D output.

Do not create attribute table.

™ override projection (use location's projection).

[_Extend location extents based on new dataset.

I e |

A — k] ok

- now in the v.in.ogr window you see how to work Grass. You see all steps for importing this external shape file in a
Grass format. After several seconds or minutes (depends from your machine) you'll see the final step at the end;



e 06 v.in.ogr

PUImL == 1MMpure dred CEMNUIAS d5 pUines -
line -> import area boundaries as centroids v
boundary -> import lines as area boundaries

centroid -> import points as centroids (string, optional):

) paint _ line | boundary _ centroid

Snapping threshold for boundaries. -1 for no snap. (float, optional):
[-1
Mame for new location to create (string, optional):

List of column names to be used instead of original names, first is used for category column. (s

| M
— \
__ List available layers in data source and exit. |
— \
__IList available formats and exit. |
. \
__ Do not clean polygons. \
. \
_ Create 3D output. |
. \
__ Do not create attribute table. }
[ |
™ override projection {use location's projection). U
[Extend location extents based on new dataset. :
AT ——— — — —— E ] 4 r
Wumber of points 0 i
Humber of lines H 0 b

Humber of boundaries: 12438
Humber of centroids : 5690
Humber of areas H T3e2
Humber of isles H 3538
Humber of areas without centroid : 1672

1554 areas represent more (overlapping) features, because polygons overlap in in

put laver({s). Such areas are linked to more than 1 row in attribute table. The number
of features for those areas is stored as category in layer 2.

3902 input peolygons

total area: 1.47381%e+1l4 (736Z areas)

overlapping area: 2.412276e+l0 (1554 areas)

area without category: 3.543198e+10 (1672 areas)

Iy =}

[ | ( | [ | [ |
d Run/ L Help/ d Clear_/ L Close 7

s

- now you can Close this window. It's normal in a new location to select at the beginning the region to display the
imported map. We already have entered the exact region when we have created the location (see below) but this
operation is always valid. Select GIS -> Region -> Manage region and select the vector map "countries" in Set
region to match this vector map and press Run;



806 g.region

Program to manage the boundary definitions for the geographic region.

"}

Set current region from named region (string, optional):

>

Set region to match this raster map (string, optional):

>

Set region to match this 3D raster map (both 2D and 3D values) (string, option:

>

Set region to match this vector map (string, optional):

[ > |[countries
N

Set region to match this 3dview file (string, optional):

Value for the northern edge (string, optional):

I v

g — —— =3 o

g.region vect=countries

| Run | | Help | | Clear | | Close | .

- you see the command "g.region vect=countries" that you can copy (Command-C or Ctrl-C) and paste in a box of an
object created by "Create new command" icon (Command-V or Ctrl-V) in GIS manager window.

Create new command

- Now in GIS Manager you select "Add vector" icon:

untries_example

TR EE =
| & ]

- in the list you'll see a new object with name vector 1. Press Vector name button for choosing the file: in this
example select countries and select in the Type row only "area” like this window:




8eoe GRASS 6.0.0 GIS Manager - countries_example

][] e8] ] 2|

® (%] [Z]

COCHDGHGHGs)Ge) O] @] @ &

"—# U countries

(vestorname ) Eores |

Display: E shape | category | topology _ direction _ label

Type: _| point ] line _| boundary _ centroid ™ area [ face

((Symbol: JPasick —Jsize: 5 ¥

Line color: [l E show lines Fill color: _IE fill areas

[ Randam fill colors for each cat value | GRASSRGB column for fill color n

1 shal cnloe Bl 1 ahal ciza [B 2 1 ahal wanclleR = 1 ahal wnnclcenter = v
P

- and finally you can see the map selecting "Display selected layers (current region)" icon:

(Na)a) GRASS 6.0.0 GIS Manage
@ &
- Display selected layers (current region)E

¥ U countries

- this is the map:



< @', Grass File GIS Display Raster Vector Image
oo Bl e

e ) O O x| CRASS 6.0.0 - Monitor: x0 - Location: countries_exarn

Grid3D Databases

xample

ENCOC = 4

- —¥ U countries

1

[ Wector name: |[countries |
e )

Display: K4 shape _| category _ topology ! direction _ label

Type: | paint _ line _| boundary _ centroid ™ area [ face

( symbol: )pasek_______ |size: [5 =

Line color:.@ show lines Fill color: _IE fill areas

[l Randam fill colors for each cat value | GRASSRGB column for fill color
Label color: [l Label size: [8 = Label xpos|left = Label ypos|center =
Layer for Iabels Attribute col for labels| |
Layer for query[! | Category query| |
SOL query| |E use query

Query with mouse: _ results as text in terminal _ edit attributes iform mode)

Display when avg. region dimension is more thanl:lor less thanl:l

Width (print): |1«

v Your first SQL Query

- select Database -> Database information -> Query data (SQL select)

gD el =

lal  Manage database >
Database information > pe 0 {
fIS MEI.I-IE. Query > Query data (SQL select)

Execute 50L statement

] 7T T T e

- you have a new window db.select amd enter come Table name countries and press Run.



ene db.select

Estrae dati dal database.

—3 4

Nome tabella, seleziona tutto da gquesta tabella (string, optional):
[countries

nome database (string, optional):
[$GISDBASE/SLOCATION_NAME/SMAPSET/dbf

nome driver (string, optional):
dbf -

istruzione SQL select, ad esempio: 'select * from rybniky where kapri = 'hodne :

campo separatore in output (string, optional):

[ i
output verticale del separatore di record (string, optional):
indicatore di valore nullo (string, optional):
| &

o e - . - s .= . " 1
T e

| Run [ Help ) | Clear | [ Close |
s

- you view all data present in the dbf file linked to map



ene db.select

Estrae dati dal database.

Nome tabella, seleziona tutto da gquesta tabella (string, optional):
[countries]

nome database (string, optional):
|$GISDBASEJ’$LOCATION_NAMEHMAF‘SETMDT.I’
nome driver (string, optional):

dbf -

istruzione SQL select, ad esempio: 'select * from rybniky where kapri = 'hodne

campo separatore in output (string, optional):
[

output verticale del separatore di record (string, optional):

3.

indicatore di valore nullo (string, optional):

3893|41470|7%|FP|French Polynesia|FAO0L|266339|137582|128757|106.3000 |*
o] 3
3894|41473| 78 |FP|French Polynesia|FAO0L|266339|137582|128757|106.9000
o]

3895|41480| 78 |FP|French Polynesia|FA001| 266339137582 |128757|106.39000
00

3896(41490|56|CW|Cook Islands |FROOL(O|0|0|0.000000

3897(41491 |56 (CW|Cook Islands|FROO0L|0|0|0[0.000000

3898|41495 |78 |FP|French Polynesia|FROO01|266339|137582|128757|106.9000
00

3899|41505|176|pC| |FAOOL|0|0|0|0.000000

3900|41506|174|W2 |New Zealand|FROOL|3993817|1983678|2010139|98.700000
3901|41507|78|FP|French Polynesia|FRO0L|266339|137582|128757|106.9000
00

Iy =]

|,_' Run l_,l |__' Help l_,l |,_' Clear l_,l |__' Close '__|

4

- now return on your GIS Manager and make a SQL Query. Insert in the box SQL query "total > 1000000000" (without
quotes) and select a color red in fill areas. Select Display selected layers to view the result. You see a new map with
only the state with the value in the field total > 100000000.



r

@', Grass File CIS Display Raster Vector Image Grid3D Databases
oo Bl

I O O ) x| GRASS 6.0.0 - Monitor: x0 - Location: countries_exar
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06 GRASS 6.0.0 GIS Managér - countries_example

%] /e (6] [ £

T T—# B countries

[ Vector name: |[countries |
e e

Display: v shape | category _ topology _ direction _ label

Type: | point _ line | boundary _ centroid ™ area [ face

( Symbol: pasick _______|size:[5 *

Line color:. @ show lines Fill color: |l @ fill areas

) Randam fill colors for each cat value | GRASSRGE column for fill color
Label color: [l Label size: [8 = Label xpos|left * Label ypos|center -
Layer for Iabels Attribute col for labels| |
Layer for query[l | Category query] |
5QL query[iotal = 100000000 |™ use query

Query with mouse: _ results as text in terminal _ edit attributes (form mode)

Display when avg. region dimension is more than:lor less than:l

Width (print): |1 +

- continue to explore this map and open the workspace file, pop.dm in "freegis_worldata" folder. Modify this
workspace file to create new map, new queries, etc.

See Grass/Docs folder for other info.
See Grass/Extra folder for other VERY USEFUL apps.
See Grass/Links folder for many web sites links.

More info at: http://grass.gdf-hannover.de/twiki/bin/view/GRASS/WebHome
Download more grass demo data at: http://grass.itc.it/download/data.php
Download more demo data at: http://ftp.intevation.de/freegis/

Enter in the power of Grass 6

Note: Grass 5.4 can open spearfish57 location but it does not support Grass 6.0 vector files and workspace .dm file

http://wwwamb.bologna.enea. it/forgrass/

last update: 15 Mar 05
lorenzo.moretti@bologna.enea.it



