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uvodni seznameni



Uvod, historie

e GRASS = Geographic Resources Analysis Support System
e GNU/GPL licence

e U.S. Army Construction Engineering Research Laboratories
(CERL) (1982-1995) pro vojenské ucely (nekolik mil. USD)

e koncem 80. let predany zdrojoveé texty verejnosti
e rozSireni pomohl i Internet

e 1995 - CERL prace zanechal, v roce 1997 prevzal vyvoj
"GRASS Development Team"

e GRASS v5.0 - stabilni pouzitelna verze, dnes v6.0

Geografické informacni systémy — p. 3



Co GRASS nabizi

e kombinovany rastrovy a vektorovy GIS system s
iIntegrovanym systémem pro spravu geodat a vizualizaci

e obsahuje pres 400 programu (funkci) pro zpracovani
vektorl, bodl a rastru

e databazove pripojeni (dbf, postgres, ...)

e GUI/konzola

e podpora velkého mnoZstvi formatt uloZzeni dat
e pridavani dalSich moduld
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Funkcionalita GRASSu

e vektorova analyza - automaticka vektorizace linii a ploch,
pocitani vzdalenosti, konstrukce vrstevnic z DEM,
interpolace, konverze vektor-rastr, vektorovy a bodovy
format, transformace souradnic, reklasifikace, prekryvy
vektort, vybér ploch

e rastrova analyza - dotazy na bunku a profil, analyza
vySkovych modelu, konverze, vypocet osvétleni, expertni
systémy, modifikace barevnych tabulek, sklony svahu, ...

e bodova analyza - pocitani konvexnich obald,
geomorfologické analyzy (zakriveni profilu, sklony svahu a
expozice), geostatistika, interpolace ploch z bodovych dat,
Thiessenovy polynomy, interpolace krivkami (splines),
triangulace (Delaunay, Voronoi)
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Funkcionalita...

Vizualizace:

e animace, povrchy 3D, zobrazeni map na obrazovce,
pfifazovani barev, prekryv rliznych map, postscriptové
mapy, zoom

Integrované simulacni modely:
e modely eroze
e hydrologické analyzy
e kaskadovy model
e analyza struktury krajiny
e simulace pozaru
Kvantum podporovanych elipsoidl a mapovych projektci.
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Sprava geografickych dat

e 0tom uz vime z predchozich prednasek

e objekty a spojité rozlozené informace

e vektory a rastry

e atributy

e Napojeni externich databazi: Oracle, Informix, PostgreSQL,

)

e Interni DB - velmi omezené, pouze jeden atribut k bunce
rastru/vektoru
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Styl prace s GRASSem

e funkce GRASSuU jsou implementovany jako samostatne
programy OS

e GRASS se ovlada z prikazové radky (odbornici doporucuiji)
e GUI rozhrani, od verze 6 jiz pomerne vyspelé
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Uzivatelé, ulozeni dat

TFi Urovné ulozZeni dat:
o DATABASE - adresar s daty

e LOCATION - jméno projektu, lokace definuje mapove
zobrazeni, elipsoid, souradnicovy system

e MAPSET - sloZka mapovych listl (odpovida jednomu
uzivateli nebo podskupiné map)

Data jsou v: $SDATABASE/$SLOCATION/SMAPSET

e jednou z MAPSET je tzv. PERMANENT - pouze pro Cteni,
hlavni mapove listy, originaly

e kazdy uzivatel si vytvori vlastni mapset
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Tabulka p fikazu

predpona | tfida funkcnosti vyznam prikazu

d. display grafické vystupy, vizualni dotazy
S. sites zpracovani bodovych dat

. raster zpracovani rastrovych dat

. imagery zpracovani obrazovych dat

V. vector zpracovani vektorovych dat
g. general obecné prikazy - manipulace s daty
m. misc rizné prikazy

P. paint vytvareni map
PS. postscript mapy Vv ps
db. database DB operace

- moduly bez predpony...
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Monitory

GRASS je seskupeni programu. Jednim z nich je "monitor" -
zobrazuje graficka data (mapove kompozice).
Monitorti miZe byt spusténo az sedm - oznaceni "x0" az "x6".

GRASS: > d.mon start=x0
nebo jednoduseji:

GRASS: > d.mon x0

vSechny prikazy maji napovedu:
GRASS: > d.mon —-help

GRASS: > d.mon stop=x0 (ukoncCi monitor)
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Vytvo reni lokace

Je tfeba zadat:
e nazev lokace (PERMANENT se vytvori automaticky)

e elipsoid
e zobrazeni
e hranice lokace (velikost mapy)
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Vytvo reni lokace

-
Session  Edit View Bookmarks Settings Help
GRASS 6.0.0betaZz
LOCATION: This 1s the name of an available geographic location. -spearfish-
1s the sample data base for which all tutorials are written.
MAPSET:  Every GRASS session runs under the name of a MAPSET. Associated
wlth each MAPSET 1s a rectangular COORDIMNATE REGIOM and a list
of any new maps created.
DATABASE: This 1s the unix directory containing the geographic databases
The REGIOM defaults to the entire area of the chosen LOCATION.
You may change 1t later with the command: g.region
LOCATION:  wyuka (enter list for a list of locations)
MAPSET : PERMANENT (or mapsets within a location)
paTaBAsE: fhome/hrubym/grass
AFTER COMPLETIMNG ALL AMSWERS, HIT =<=ESC=<EMNTER= TO COMTIMUE
(OR =Ctrl-C= TO CANCEL)
Geo
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Vytvo reni lokace

o B E
Session  Edit View Bookmarks Settings Help
LOCATION =vyuka= - doesn't exist 4|
Avallable locations:
body curvespear.shp global
cr-grass-jtsk 0.2.1.tar.gz curvespear.shp.tar.gz gr-tut9s.ps
cr-grass-wgss84 0.2.1.tar.gz curvespear.shx mapka
cr-gtiff-jtsk _©0.2.1.tar.gz  dbtests map . png
cr-jtsk druzicove snimky.txt mydata.tgz
cr-shp-wgsg4 etopos popls_dat.pdf
cr-shp-wgsg84 0.2.1.tar.gz etopoS grassdata.tar.gz scilly
cr-utm experimental slovakiazd
cr-wgs84 firedata spearfish
curvespear.dbf geodata cr-glcf 0.1.tar.gz spearfish grassS3data.tar.gz

Would you like to create location <vyuka= ? (y/n) [yl |}
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Vytvo reni lokace

Session  Edit View Bookmarks Settings Help

[
x

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

1. The coordinate system for the database
x,y (for imagery and other unreferenced datal
Latitude-Longltude
LITM
Other Projection
2. The zone for the UTM database
and all the necessary parameters for projections other than
Latitude-lLongitude, x,y, and UTM
3. The coordinates of the area to become the default region
and the grid resoclution of this region
4. A short, one-line description or title for the location

Do you have all this information? (y/n) [yl |}

¥
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Vytvo reni lokace

ﬂ L hrubym@pe hriubym: /home/hrubymigrass - Shell- Konsole _f =l x|
Session  Edit View Bookmarks Settings Help

Flease specify the coordinate system for location =vyuka= +
& i,y

B Latitude-Longitude

C LITM

O Other Projection

RETURM to cancel

> 1
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Vytvo reni lokace

ﬂ [:l Rraby M@ pC AT O DY M s oM e IOy M s s el S RO = o ! E E
Session  Edit View Bookmarks Settings Help
Flease enter a one line description for location =vyuka= +

> Vyukova Llokacel]

Gec1%an
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Vytvo reni lokace

Session  Edit View Bookmarks Settings Help

[
x

Flease enter a one line description for location =vyuka=

= Vyukova lokace

Vyukova lokace

ok? (y/n) [yl
Do you wish to specify a geodetic datum for this location?(y/n) [y] |}

¥

cké informalni systémy — p. 18




Vytvo reni lokace

Session  Edit View Bookmarks Settings Help

[

DEFIME THE DEFALLT REGIOMN

WEST EDGE | EAST EDGE

o | R
| SOUTH EDGE: 0@ |

PROJECTION: 3 (Latitude-Longitude) ZONE: ©

GRID RESCLUTION
East-West: 1

MNorth- South: 1

AFTER COMPLETING ALL AMNSWERS, HIT <ESC=<ENTER= TO CONTIMNUE
(OR =<Ctrl-C> TO CAMCEL)

Geo

cké informalni systémy — p. 19




Vytvo reni lokace

Session  Edit View Bookmarks Settings Help

[

DEFIME THE DEFALLT REGIOMN

WEST EDGE EAST EDGE
1= | 20
| souTH Epce:flen
PROJECTION: 3 (Latitude-Longitude) ZONE: ©
GRID RESOLUTION
East-West: D:00:01
Morth-South: 0:00:01_

AFTER COMPLETING ALL AMNSWERS, HIT <ESC=<ENTER= TO CONTIMNUE
(OR =<Ctrl-C> TO CAMCEL)

Geo
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Vytvo reni lokace

Ivl - Ny M pe R U by S oM e Aruby M grass=ahel| SRonsole -l
Session  Edit View Bookmarks Settings Help
*
projection: 3 (Latitude-Longiltude)
Zone: 0]
north: S0
south: 48N
east: 20E
west: 15E
e-w res: D:00:01
Nn-s res: 0:00:01
total rows: 7200
total cols: 18000
total cells: 129,800, 000
Do you accept this region? (y/n) [yl = |}
Geg

e[
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Vytvo reni lokace

.,.-I -_ H A R LY e HIECET,

Fle GIS Display Raster Vector Image Grid3D Databases Help

WEREFE A QA & 2| QELEG Iy

R=g=y=

B & <3y groupl
—w @] raster1
—w  + /[ vector1
—w  + /[ vector 2
B® 1 group?
}L; +/[ wvector 3
—w 1 group3

Vector name: ||ze|ezni|:e@F'EHM.-’-".NENT

Display: | shape _| category _| topology _| direction _| lahel
Type: W point | line | houndary | centroid @ area _| face
Symbol: ||basi|::f>-: Size: |5 3
Line color: |l ® show lines Fill color: || @ fill areas
_1 Randoim fill colors for each cat value _| GRA3SSRGB column for fill color
Label color: [l Label size: |5 3 Label xpos|let  ~| Label ypusm

Welcome to GRASS GIS manager

Geografické informacni systémy — p. 22



Spearfish

Klasickd demo data GRASSu.
http://grass.itc.it/download/data.php

K dispozici je i pomérné kvalitné zpracovana GIS databaze CR.
http://gama.fsv.cvut.cz/ grass/geodata_cr/index.phtmi
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Zakladni operace

Vypsani vSech rastrovych vrstev.
GRASS: > g.list rast

(pfipadné vect, sites, ..., formatu je vic a pfibyvaji)
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Zakladni operace

Vykresleni rastrové mapy: GRASS: > d.rast soils

Interaktivni zadavani parametri: GRASS: > d.rast

PR = — _J=]x

Displays and overlays raster map layers in the active display frami

Raster map to be displayed (string, required):

» ||5|:|ils

List of categories to be displayed {INT maps) (strng, optional):

List of values to be displayed {FP maps) {siring, optional):

Background color {for null) (string, optional):

_1 Overay (non-null values only)
_| Invert catlist

_| Don't add to list of rasters and commands in monitor

-l |

Run | Help | Clear | Close |
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Zakladni operace - d.zoom

Zmeny zobrazeni (zoom) v monitoru:
GRASS: > d.zoom

e V terminalu se vypisuje napoveda a aktualni stav
(souradnice vyrezu)

e |eve tlaCitko - zadani prvniho bodu, pak "prostredni” -
zadani druheho bodu, provede se zoom

e prostredni - zoom zpatky

e prave - ukonceni prace d.zoom (plati pro vSechny podobné
operace)
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Session  Edit View Bookmarks Settings

Help

[

1l raster, 0 vector

Buttons:

Left: 1. corner
Middle: Unzoom
Right: Quit

4925670(N)  S595230(E)
Buttons:

Left: 1. corner (reset)
Middle: Z. corner

Fight: Quit

4923300(N)  &00840(E)

north: 4925870 south: 4923270
105

Buttons:

Left: 1. corner
Middle: Unzoom
Right: Quit

[

GRASS 6.0.0betaZ:~/grass = d.zoom

east:

S00B40  we

L GO0 Beta = onitor 0

|»
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Region

Presné nastaveni vyrezu se provadi pfikazem
GRASS: > g.region
napriklad nastaveni vyrezu na mapu "slope"

GRASS: > g.region rast=slope

GRASS: > g.region -p (Aktualni zobrazeny vyrez)

Nastaveny vyrez lze kopirovat do nové mapy:

d.zoom

r.mapcalc

mapcalc> moje=slope

mapcalc> end

g.region rast=slope

r.colors map=moje color=rainbow
d.rast moje
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Vic monitoru

d.mon start=x0
d.rast soils

d.mon start=x1
d.rast elevation.dem

GRASS: > d.mon sel=x0 (aktivace daného monitoru)

GRASS: > d.mon stop=x0 (zruseni daneho monitoru)
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Rastrova data - inspekce

GRASS 6.0.0beta2:~ > d.what.rast soils

Buttons
Left: what's here
Right: quit

596768.3671875(E) 4924789.0546875(N)
soils in PERMANENT  (50)VaA

pri prekryvaném zobrazeni vice vrstev vypisuje atributy vSech
vrstev

592457.35218509(E) 4915324.62724936(N)

slope in PERMANENT, quant (7)

slope in PERMANENT, actual (7.333399)7 degrees
geology in PERMANENT (1)metamorphic
density in PERMANENT (1)non-forest
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Rastry, kategorie

Ve spearfish:
GRASS: > d.rast geology

GRASS: > r.info geology

List "geology" jsou Cisla 1-9.

GRASS: > d.erase

Vykresli pouze bunky s atributem 8,9.
GRASS: > d.rast geology catlist=8,9 bg=Dblack
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Rastry, kategorie

Ve spearfish:
GRASS: > d.rast slope

GRASS: > r.info slope

List "slope" je FCELL
Vykresli pouze bunky s atributem 25-50. GRASS: > d.rast

geology vallist=25-50 bg=Dblack
Vystup s popisem kategorii: GRASS: > d.rast.leg geology
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Rastry, barevné palety

Ve spearfish:

GRASS:

GRASS:

GRASS:

GRASS:

GRASS:

> d.rast slope

> r.color map=slope color=grey
> d.legend

> d.erase - vyCisti monitor

> d.redraw - prekresleni (napf. po g.region)
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Rastry, profily

Ve spearfish:
Zjisteni souradnic: GRASS: > d.where

GRASS: > r.profile input=slope output=vystup.slope.txt
profile=597862,4924925,598204,4914359

Vysledkem je txt soubor: 1. sloupec - kumulativni vzdalenost v
profilu 2. sloupec - hodnota atributu
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Kopirovani vrstev

g.list rast

raster files available in mapset PERMANENT:
dem_gtopo30 dem_srtm maps th;

GRASS 6.0.0beta2:~ > g.copy rast=dem_srtm,vysky

COPY [dem_srtm@PERMANENT] to current mapset as [vysky]
raster

header

category

color

history

misc

fcell

g3dcell MISSING
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Kopirovani vrstev

GRASS:~ g.rename rast=geology.new,geology.quarternary
GRASS:~ g.remove rast=geology.quarternary,soils.new@u serl
g.region rast=geology.new
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Metadata

Metadata = data o datech (popis dat)
ulozeno v PERMANENT/hist lokace
vypis metadat pro "slope"

GRASS: > r.info slope

Layer: slope Date: Mon Nov
Mapset: PERMANENT Login of Creato
Location: spearfish

DataBase: /home/hrubym/grass

Title: slope in degrees ( slope )
Type of Map: raster Number of Categories:
Data Type: FCELL
Rows: 478
Columns: 634
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Format ulozeni rastrovych dat

Formaty Cisel:
e celocCiselny (int) - CELL
e float - FCELL
e double float - DCELL
Data uloZzena v adresarich....
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Reklasifikace rastrovych dat

e Atributem rastrove vrstvy je Cislo. (znamena napriklad kod
typu pudy...)

e reklasifikovat Ize integer (Cislo) nebo float (interval) data

e r.reclass

e reklasifikacni tabulka v souboru (hodnoty mimo specifikaci
se nastavi na NULL)

1 2 3 4 =1 Grodné pidy
56 = 2 stfedn & Urodné pidy
7 8 9 = 3 malo Urodné pidy

7 thru 9 = 3 malo Urodné ...
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Reklasifikace rastrovych dat

Vytiskne tabulku sklont na mapé "slope".
GRASS: > r.report slope

Tabulka reklasifikace se zadava na prikazovém radku nebo
formou presmérovani vstupu ze souboru.

GRASS: > cat slope reclass.txt | r.reclass slope
out=slope.erosion

Pozor! P¥i reklasifikaci NEVZNIKA nova mapa fyzicky, ale pouze
zaznam o reklasifikace. Smazani plivodni mapy znamena i
likvidaci reklasifikovanych pohledd na mapu.

Fyzicky lze reklasifikovanou mapu ulozit pomoci r.mapcalc
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Maska

Povoleni/potlaceni jednotlivych bunék rastru (napriklad chceme

mit rastrovou mapu CR - obrysy hranic)

Maska je rastrova mapa s hodnotami NULL a 1
Uvedeme na prikladu mapy "geology". Povolime jenom
kategorie 6-9.

Interaktivneé definujeme masku pro kategorie.

GRASS: > r.mask

Maska je vztazena pro jeden monitor. Lze pouzit pro maskovani
| ostatnich map (zobrazim si vySkovy model pres masku typu

pudy)
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yhomeirubym=ShelllNo E S Ronsole

Session Edit

View Bookmarks

seftings  Help

OLD CATEGORY MNAME

no data
metamorphic
transition
1gneous
sandstone
Limestone
shale . . .
sandy shale
claysand
sand

Mext category

: end

BArETrYery A8 RkArs! rYrTREI AL I

IDENTIFY THOSE CATEGORIES TO BE INCLUDED IN THE MASK

(0 thru g)

LCRT 0 T Y T Y R I L i
=
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Mapova algebra

Pfikaz r.mapcalc se pouziva pro prepocitavani rastrli. Nechame
to na pokrocilejSi prednasku/cviceni

GRASS 6.0.0beta2:~/grass > r.mapcalc

Enter expressions, "end" when done.

mapcalc> geol.new=geology.rec+1

mapcalc> end

100%
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Vystup map

GRASS: >r.out.*

Vyprodukuje "pl.tiff" GRASS: > r.out.tiff input=geology
output=pl

Exportuje se pouze vyrez (region) viditelny na monitoru.
Ascii vystup: GRASS: > r.out.arc input=geology output=p1

ncols 190

nrows 140

Xllcorner 590000

yllcorner 4914000

cellsize 100.000000

NODATA value -9999

-9999 -9999 -9999 -9999 -9999 -9999 -9999 -9999 -9999 -9999
999 -9999 -9999 -9999
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Rastr => Vektor

e plochy(r.poly) => polygony

e plochy(r.contour) => isolinie

e linie(r.thin+r.line) => linie

e rastr(v.digit)=>vektor - manualni prevod
Ve verzi v6 se pouziva univerzalni prikaz: (provede i statistiky a
topologii)

GRASS: > r.to.vect input= output= feature={line,area,point}

GRASS: > r.to.vect input=geology output=geolvec4
feature=area
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Pocitani iso car

GRASS: > r.contour input=elevation.dem output=vrstevnice
step=10

"step” je krok mezi vrstevnicemi (hustota). Rozumna hustota
vrstevnic FE je zavisla na sklonu svahu « a méritku mapy M (je
na to vzorec).

a = 45st. - hory o = 25st. - pahorkatiny o« = 10st. - niziny

n:\/%—l—l

E =nxlogn *x tana
Mapa 1:50 000 v pahorkatine, E=15m
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Spojeni map

GRASS: > r.patch input=name[,name,...] output=name

Spojeni je problematicka operace (co ma byt vysledkem
spojeni?). Proto byva Casto implementovano externé nebo
r.mapcalc
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Import rastrovych dat

Zdroje:

e obrazky

e ascii soubory

e binarni soubory ve formatech ...
Knihovna GDAL.
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Import rastrovych dat

Postup:
o vytvorime XY lokaci s rozliSenim 1m
e import mapky
e prevedeni do spravného kartografického zobrazeni
e vloZeni referencnich bodU

r.in.gdal -e input=vmapa.tiff output=zaklad

Projection of input dataset and current location appear to
Proceeding with import...

100%

CREATING SUPPORT FILES FOR zaklad

SETTING GREY COLOR TABLE FOR zaklad (8bit, full range)
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Vektorova data

e prace s vektorovymi daty
e pofizovani vektorovych dat - méfeni, vektorizace rastrl

Ukazky na cr-wgs84 lokaci
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Vektorova data

GRASS: > g.list vect

GRASS: > d.vect reky color=blue
Vektorova data byvaji vazané na DB (atributy).
GRASS: > d.what.vect reky

|ze zobrazovat vic vektorovych vrstev (neprekryvaji se jako
rastry) nebo rastr+vektory
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Vektorizace linii

Mejme rastr "roads" ze spearfish.
Ztenceni linii v rastru.

GRASS: > r.thin input=roads output=tmpl
Prevod na vektorovou reprezentaci:

GRASS: >r.line input=tmp1l output=roads.vect

GRASS: > r.to.vect input=tmp1l output=roadsvect feature=line

Tyto metody nejsou presné. Lze pouzit manualni vektorizaci.

Geografické informacni systémy — p. 52



Vektor => Rastr

vektor => rastr

e polygon(v.to.rast) => plocha
e isolinie(r.surf.contour,v.surf.spline) => plochy
e linie(v.to.rast) => linie
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Vektorizace ploch

Ukazka: mapa "fields" ze spearfish
Rastr udava pouze atribut v bodeé (ploSce). Nedava topologickou
informaci jakou je napriklad plocha.

GRASS:

GRASS:

GRASS:

GRASS:

GRASS:

> d.what.rast fields

> r.poly input=fields output=fields.vec
> v.support fields.vec

> d.vect fields.vec

> d.what.vect
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