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Section 1. Preliminary Preparation

1. How to get GIS-Knoppix CD



1.1 What is GIS-Knoppix ?

» GIS-Knoppix is a bootable Linux CD with pre-
installed GIS software.

» GIS-Knoppix is based on Knoppix.

- What is Knoppix?

KNOPPIX is a bootable Live system on CD or DVD, consisting of a
representative collection of GNU/Linux software, automatic hardware
detection, and support for many graphics cards, sound cards, SCSI and
USB devices and other peripherals. KNOPPIX can be used as a
productive Linux system for the desktop, educational CD, rescue system,
or adapted and used as a platform for commercial software product
demos. It is not necessary to install anything on a hard disk.

( http://www.knopper.net/knoppix/index-en.html )



1.2 How to get GIS-Knoppix CD

Step 1: Go to
“ http://www.sourcepole.com/2006/11/16/gis-knoppix-en ”

f_:; Sourcepole - GIS Knoppix — Windows Internet Explorer |
] 0

@\;i - |3—J—' zourcepole.cam "l W 4| X |"—' | L~

B REER FTW BREZANE W@ AFH

X Gogle| N AER-e@- g P & @uans | x M) - Cazasa - @) - 5 -

s @ * @) HotMail QEEEH—EZ g -

f-0- -2 - [E

|_~:—: Sourcepole — GIS Knoppix | |

a P SouRceroLe @
A [ 4 ABOUT US

GIS Knoppix
:. Posted on Movember 16th, 2006 by pka

Knoppix is a bootable Linux CD with pre-installe

Introduction
i able Linux CD with pre-installed G

Software

Linux with KDE and many applications

62

mage processing system, and graphics production
515 extension
se with spatial extensions
‘ufieweralrld data analy or vector and raster data with PostGIS s

Versions
Version:

mage processing system, and graphics
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Step 2: Download the ISO images of version 1.2

ff Sourcepole — GIS Knoppix — Windows Internet Explorer

EEX
2y Gooele | L2~

m}:v H—: bittpe o sourcepolecam 2008171 16 2 ie-knoppis-en v| bt ||| |
rlE REE FTW BRICADE vl A

x Google|  MqmE-i@- g ¥ Q- @akanls | x MHIREND & -E -

P | s @HTHHAL - ] Hothail QI A 8] Web 2542 %45 — -

|.—F Sourcepale - GIS Knoppix | | ﬁ - - =3 a@a S B2

+ Many updates: Ma rer 4.0.1, OpenOffice 1.1, etc.

Download
The 150 images of version 1.2 are available for downloading (fOOMBY):

Other GIS Live CD's

D list

Download
The IS0 images of version 1.2 are available for downloading (FO0MB):

English (md5s)
« German (Switzerland) (md5s) .
. Gamanimas) Click and Download

Mapserver courses, etc.)

=

& -yt v wmI00K -




Step 3: Burn the downloaded ISO image file to a CD

« Burning the ISO image file to a CD or DVD is a little
different than just burning the file. To do it, you'll need to
choose the "burn image" or "write image" option in your
burning software and then choose the file.

e If your CD/DVD burning software does not have this option,
download free CD/DVD burning software.

= see “http://pcsupport.about.com/od/toolsofthetrade
/ht/burnisofile.htm



Section 1. Preliminary Preparation

2. Copy data to FAT formatted
storage device



Using your windows PC,

Step 0: Insert data DVD into disc drive

Step 1: Make “gis_ knoppix” directory
in your FAT formatted storage
device

Step 2: Make “data” directory
under the “gis_knoppix”
directory

Step 3: Copy data into “data”
directory from data DVD

see next slide

FAT formatted
storage device

gis_knoppix

data
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Data list in “Data” directory (minimum)

- MOD_Vietnam20070401-10_HKM_CH1.raw )
- MOD_Vietnam20070401-10_HKM_CH2.raw

- MOD_Vietnam20070401-10_HKM_CH3.raw

- MOD_Vietnam20070401-10_HKM_CH4.raw

- MOD_Vietnam20070401-10_HKM_CH5.raw * Vietnam/data/MODIS ”
- MOD_Vietnam20070401-10_HKM_CH6.raw

- MOD_Vietnam20070401-10_ HKM_CH7.raw
-BU_LC_Vietnam_1KM.raw

> from DVD

- LSM_Vietnam_HKM from DVD “ Vietnam/data/rast ”
- ROl _Vietnam
- world_borders.shp , world_borders.shx , world_borders.dbf

from DVD “ Vietnam/data/vect/World_border ”

- “Vietnam_province” folder

from DVD “ Vietnam/datal/vect/Vietham ”
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ocadion Cdit Miew Co DOookmarks Tools Settings Window | elp

QALY O D oo AE= &

l
I
]
x

ll
ll

E» Location: |[=5 file/mnt/sda /gis_knoppix/data/

=

L

=i Home Falcer

€ &

I

-f-?iHDme Folder
+- ADesktop

s [Egisaata
E‘"1]’I’IFI

Marne 5 Size I Filz Type I
+-JEitst 16.0 KB Folder '
%--.@iﬁetnanjrmince 16.0 KB Fokler
L[ admin2 vl A6 2 EB Plan Text Document
| adming2 ot 535.0 KB dBASE Documznt
---a-:imml.&;'.pn 142 B Plan lext Docurment .
| admin2 shin 225 KB Lrknowh
| admin(2 sk 2.0 KB Unknown
: _d.illlirltE.:ctlp 7.2 ME Urkrown
---adminEE.shp =l 134 6 EB sML Docurnen:
| ladmin02 sk 205 KB Urknown
---BLI_LC_M-"ictn:-m_1HM.r;w 1.2 MEB Plain Toest Docurncat
---LSM_h'ietnan_HHM 70 ME Plain Text Docurnent .
MOD_ietnan20070401-10_FKM_CH1 rew 4.1 ME Urknown ]
o MDD _Artban20N7N40 10 _FEM_CH? rrwe 41 MB | Irkninan
| HMOD_ietnan20070401-10_FKM_CH3rzw 4.1 ME Urknown
| HMOD_etnam20070401-10_FKM_CH4 raw 4.1 ME Unknown
| MOD Wietnan20070401-10 FKM CHSrzw 4.1 ME Urknown
| MOD_etnani20070401-10_FKM_CHErzw 4.1 ME Urknown
- _HDD_’uﬂEtna‘HEDDTDﬂlDI-II:I_I-I'-:M_I:HT-’.rEw 4.1 ME Urknowh
.4 MOD_ietnan20070401-10_FKKM_NDI FOME Urknown
| HMOD_etrami20070411-20_FKR_HDW 70 ME Urknown
1 HOD_Wicthon20070421 20 F Rk _NDAW 7.0 ME Urlsnowen
---HDI_U&tnam.raw "d4.1 ME Plain Text Document |
: _wnrld_:lclrders.dl::lf 7351 KB dBASE Docurnznt
= _wnrld_ﬁardera.ahr:- B4 ME Urknown
e _wnrld_::u:urders.shx 297 KB Urknown

4]

2l

|3|EE ems - 24 Fileg (157.5 ME Totel) - 2 Folcers
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Section 1. Preliminary Preparation

3. How to boot a PC
from the GIS-Knoppix CD



Step 1: Change the BIOS boot order so the CD drive is
listed first. Some computers are already
configured this way but many are not.

If the CD drive is not first in the boot order, your PC will
start "normally” (i.e. boot from your hard drive) without
even looking at what might be in your disc drive.

Note: After setting your optical drive as the first boot device in
BIOS, your computer will check that drive for a bootable CD each
time your computer starts. Leaving your PC configured this way
shouldn't cause problems unless you plan on leaving a disc in the
drive all the time.
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Step 2: Insert your GIS-Knoppix CD in your disc drive. a
Step 3: Restart your computer.

Step 4: Watch for a “Press any key to boot from CD...”
message.

To boot from the CD, you'll need to press any key on your keyboard
(like the space bar) within the few seconds that the message is on
the screen.

If you do nothing, your computer will check for boot information on
the next boot device in the list in BIOS (see Step 1) which will
probably be your hard drive.

Step 5: Your computer should now boot from
the CD disc.

16



If you tried the above steps but your computer did not boot from
the CD or DVD properly, check out some of the tips below.

Tips :

1. Recheck the boot order in BIOS (Step 1).
The number one reason a bootable disc won't boot is because BIOS
is not configured to check the CD/DVD drive first.

2. Do you have more than one CD or DVD drive?
Your computer probably only allows for one of your disc drives to be
booted from. Insert the GIS-Knoppix CD in the other drive and restart
your computer.

3. Burn a new CD.
The disc may have errors on it that reburning could correct.

17



Reference

- How To Boot your Computer from a Bootable CD or DVD
by Tim Fisher, About.com

(http://pcsupport.about.com/od/tipstricks/ht/bootcddvd.htm)
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Section 1. Preliminary Preparation

4. Preparation for starting
GRASS



 First time to work in GIS-koppix
4.1 Boot PC from the GIS-knoppix CD

4.2 Change Keyboard layout
4.3 Make FAT formatted storage device writable
4.4a Make working directory

» Second time or later to work in GIS-koppix
4.1 Boot PC from the GIS-knoppix CD

4.2 Change Keyboard layout
4.3 Make FAT formatted storage device writable
4.4b Move to “work” directory

20



4.1 Boot PC from the GIS-knoppix CD

Jadit

=

KRGPPIH




4.2 Change Keyboard layout

Step1 : Click icon at bottom-left corner
— <Settings> — <Control Center>

Recently Used Applications |

= Control Center

All Applications

[&] Development 4
£ Editors 4
Education L4
(™ Edutainment 3
[Z] Emulators 3
GIS 4
£ Games 3
= Graphics 4
& Help >
@4 Internet 4
*x KNOPPIX 4
& Multimedia ’
| @ Office v
7| Settings ¥ . Change Password
@y System * [ZZ Configure the Panel

- ¥ € Toys r ﬂ Control Center
<Sett| ngs> oY Utilities * [P Deskiop Settings Wizard

<] Find Files & Menu Editor
O Help 1 mMenu Updating Tool ‘ ‘
{8 Home (Personal Files) L printing Manager < OntrOI e nte r>

Actions
57 Bookmarks
0 =i Quick Browser

£ Run Command...
5] Lock Screen
Logout..

N




Step2 : Click <Regional & Accessibility >
— Click <Keyboard Layout >

File View Seftings Help

Index ISeargh |Hel;:_| I

+lj Appearance & Themes
+ ‘A Desktop

4] |

2

Keyboard Layout

Layout ISwitching Options | ¥kh Options |

Active layouts box

+- @ Intemet & Netwark [¥ Enahle keyhoard layouts /
+- & KDE Components
+ 7 Peripherals Keyhoard model:/
+-3 Posver Contral -
£ Regional & Accessibility | Generic 105 ke Jint) PC
,__,:] Accessihility Available layouts: Active layouts:
Za Country/Region & Langu: 1 Layout keymap ff =l [1 Layout Keymap
=1 KHotkeys Bl 2lbanian {aly = 1.5 English (us)
i1 Keyhoard Layout E 2rahic {an P8 German {de)
: 5Y Keyboard Shartcuts ETH Armenian {am) Erd French iig]
+ £ Security & Privacy B3 Azerbaijani (az) =
+ @ Sound & Multimedia ma Belarusian {hy)
+- @y System Administration  B=] Belgian (be)
L&l Bengali {ben)
L= Bosnian {bs)
Brazilian {bry
Lieg Bulgarian ()]
I Burmese {mm)
=] Canadian {ca)
mbm Croatian thry
k=s Czech {cz)
K=s Czech (gwerty) (CZ_tpwerty’ Add == | <= Remowe :l Ll
e& Danish [tk a -
=0 Cutch (nly - Layout variant: | -|
= L ”_ Click <Remove> L

Drefaults |

Step3 : Select languages from Active layouts box
— Click <Remove>



Step4 : Select your language from Available layouts
box — Click <Add>

File Miew Settings Help

Index I Search | Help | .| Keyboard Layout
B ]
+- gl &ppearance & Themes T ) ) A I bl I t b
+ 4 Deskiop Layout | Switching Options | Hkh Options I Val a e ayou S Ox
@ Infernet & Network ¥ Enahle keyboard lawouts /
+- & KDE Components
- Peripherals / Keyhoard model:
v §, Powier Control
* f_) - o |Generic 105-key (Intl) PC j
—- 5 Regional & Accessibility e
: o4 accessihiliby / Available layouts: }ACIWB layouts:
£¢ Country/Region & Langus Layout Keymap <41 Layout Keymap

=] KHotkeys srasli 6“)’ fv! Japanese (jp)
1 keyhoard Layout Italian 1ify

: EL Keyhboard Shortcuts Kannada (kan)

+ ! e Security & Privacy Lao (o)

L@ Sound & Multimedia Latin Arierica i13)

+- Ty System Administration Latvian i)

Lithuanian azerty standard ({t_std)
Lithuanian guerty "numeric" {f)
Macedonian {mk)

HEEEEEEREREEE] -

-
Malayalam i C I k Ad d
Maltese fmt) I c < >
Maltese (US lay out) (nt_us)
Mongolian {mnj
=f= Northern Saami (Finlandy  (se_Fh
B Morthern Saami (Morway]  fse_ND) (e o= | =< [REDE | ;l j
= Morthern Saami (Sweden se_SE n I
% Norwegian ( ) Eno)— ) _(Jreyout variant | |
\ o | »! *I’ Include latin layout -

<I | f| 2o | jﬁppw | wreset |
Steps; : Click <Apply > Click <Apply>



4.3 Make FAT formatted storage device writable

Step1 : Connect FAT formatted stor

age device to PC

Trash

CO-ROM [cdrom]

Flap p.g,,.- disk.

Generally, your FAT formatted storage
device icon is shown as

“Hard disk Pertision[sda1]” at desktop

- am = =T ‘
-.-""- ':: :E:,% el (b
St L2 R i T 25




Step2 :Mount FAT formatted storage device [sda1]
by clicking the [sda1] icon

Hard Disk
FParition [hdal]

Hard Disk
'artition [hdas

26



Step2 : Right click [sda1] icon on the desktop
— <Actions> — <Change read/write mode>

o it D Q Change readdwrite mode
" . A t Cirl+x ¥ Create gzipped tar Archive
RI g ht C I ICK i Cirl+C ¥ Create bzipped tar Archive

- B fdinva;mtz Trash gilete % Ereaie E)iptp'rggwe-th K3h <C h a nge readlwrite m Ode>

ShifteDelete 4 Send file per mail
Qpen With... © . Zipfile(s)
Actions » A Zip and email file(s)
Unmaoumnt

<Actions>| | won

Properties




Step3 : Click <Yes >
i

Lu be wiilable?

Do you really want to change partition Adew/sdal (vEat)

Tes |>( I-Iu:n|

Click

28



4.4a Make working directory

Step1 : Open “ Terminal Program ’

KNGFPIX

.

& affitml

b
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Step2 : On the Terminal window, write following command
and hit <enter(return)> key

> cd[|/mnt/sdal/gis_knoppix []: space
Session Edit View Bookmarks Seftings Help
cd /mnt/sdal/gis_knoppix/J] E
E
El ) shell |




Step3 : Check directories in the “gis_ knoppix” directory
using following command and hit <enter(return)> key

= | T —— L 7Y O
Session Edit Views Bookmarks Seftings Help
cd /mnt/sdal/gis_knoppix/ ]
1sj
=1 SEE:
Session Edit Viewy Bookmarks Seftings Help
cd /mnt/sdal/gis_knoppix/ ]
) 1s
l data

There is only “data” directory in
the “gis_knoppix” directory

EI | shell |




Step4 : Make “work” directory in the “gis_knoppix” directory
using following command and hit <enter(return)> key
> mkdir[| work

'|: space

TN o 3.1 T hlafix
Session Edit Wiew Bookmarks Settings Help

cd /mnt/sdal/gis_knoppix/ =

1s
data

mkdir work]j
‘ |
o] snel |




Step5 : Check directories in the “gis_knoppix” directory

using following command and hit <enter(return)> key

o [P Krrrls i
e SR
Session Edit View Bookmarks Settings Help
cd /mnt/sdal/gis_knoppix/
1s
data

data work

mkdir work

1s

There are “data” and “work” directories
in the “gis_knoppix” directory

FAT formatted
storage device

gis_knoppix

——

data work

EI | shell |
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Step6 : Move to “work” directory using following command
and hit <enter(return)> key

> cd|[]./work []: space
R Pt — el
Session Edit Wiews Bookmarks Settings Help
cd /mnt/sdal/gis_knoppix/ |
1s
data
mkdir work
1s
data work
cd . /work/J}

:Eg!ﬂﬂhw |




Step7 : Make “gis” directory in the “work” directory using
following command and hit <enter(return)> key

> mkdir[]|gis

'|: space
T Sl el
Session Edit View Bookmarks Seftings Help
cd /mnt/sdal/gis_knoppix/ =]
1s
data
mkdir work
1s
data work
cd ./work/
mkdir gis
El
E[ i snel |
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Step8 : Check directories in the “work” directory using
following command and hit <enter(return)> key
> ls

FAT formatted
storage device

Session Edit Wiewy Bookmarks Seftings Help

cd /mnt/sdalfgis_knoppix/

1
data ; 4 e
mkdir work y
1s
data work
cd . fwork/
mkdir gis
Hknaont 1s
[lzis ) . .
i gis_knoppix
s , ) § data work
There is “gis” directory in the “work
directory I

EEJJHSHHII SJiS




Stepo : Make “output” directory in the “work” directory
using following command and hit <enter(return)> key

> mkdir[|output '|: space
s i ey S
session Edit View Bookmarks Settings Help
cd /mnt/sdal/gis_knoppix/ ]
1s
data
mkdir work
1s
data work
cd ./work/
mkdir gis
1s
ois
mkdir output
1
| -]
Zia| ) sheln
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Step10 : Check directories in the “work” directory using
following command and hit <enter(return)> key

> |s

S '-| Silall il

Session Edit View Bookmarks Seftings Help

cd /mnt/sdal/gis_knoppix

1s
data
mkdir work
1s
data work
cd ./work/
mkdir gis

1s

Uiy
mkdir output
1s

\ |

G| shen \

ois output

N\

There are “gis” and “output” directories
in the “work” directory

FAT formatted
storage device

gis_knoppix

——

data work

——

gis output
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4.4b Move to “ work ” directory

Step1 : Open “Terminal Program”

39



Step2 : On the Terminal window, write following command
and hit <enter(return)> key
> cd[|/mnt/sdal/gis_knoppix/work []:space

L IPERe e RaneolE
T R —
Session Edit Wiews Bookmarks Seffings Help
cd fmntfﬁdalfgiﬁ_knﬂppixmorki E
El
El | shell




Section 2. Data Processing in Latitude-Longitude
Coordinate System

1. Starting and Terminating
GRASS

41



1.1 Starting GRASS

> grass60/| |-text || space

This program is used to start GRASS. It will parse the command
line arguments and then initialize GRASS for the user.

-text : Indicates that the text based user interface should be used

“&‘W ......................................................................................................................................... E N
Session Edit VWiew Bookmarks Settings Help
cd /mnt/sdal/gis_knoppix/ 1
1s
dat
mkdir work
1s
data ork
cd . /uork/
mkdir gis
1s
gis

grassb0 —text]]

_
ESEEEN 1 42




1.2 Terminate GRASS

> exit
'v. ' | EShETT e E —
Session EBdit View Bookmarks Seftings Help
GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work > exiti -]

™

session Edit Wiew Bookmarks Seftings Help

GRASS 6.0.cvs:/mnt/sdab/eis_knoppix/work > d.mon x2
using default visual which is lruelolor

ncolors: 65536

Graphics driver [x21 started

Closing monitors.....

Cleaning up temporary files.....

done

Goodbye from GRASS GIS
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Section 2. Data Processing in Latitude-Longitude
Coordinate System

2. Defining coordinate system
and region

44



2.1 Starting GRASS

> grass60| |-text '] space

iiiﬂ.‘f‘hﬂ”'fﬂWﬂi"."’

Sesgion Edit View Bookmarks Settings Help

arassb0 —text] —q
A Y e ——————

Seggion Edii Wiew Bookmarks Settings Help
GRASE 6.0.cvs

LOCATIOM: This is the name oo an awallable geographic locatlion. -spearfish-
1z tke sample data base for uwhich all tutorials sre wrltten.

MAPSET : Every GRASS session rons iander the name of a HAPEET. Associated
with each MAPSET 1s a rectangular COORODIMNATE REGIOM and a list
o~ ary nzw maps created.

DATABASE: This is the unlx directory containing the geograghic databases

The REGIOY defaults to the entlire area of the chosen LOCATION.
You msy cnange 1t later with the command: g.reglor

LOCATIOM: Brearfish lenter list for a list of locations)
MAPSET : userl {or mapsets within = location)

DATABASE: Avarslibdgrass

AFTER CIMFLETIMG ALL AMSWJERS, HIT JESC:><EMTER> TO CONTIMUE
U <Ltrl-Lx 1) LAMLEL)

| ] shel
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2.2 Determination of LOCATION, MAPSET,
DATABASE

LOCATION: latlon
MAPSET: PERMANENT
DATABASE: Imnt/sda1/gis_knoppix/work/gis

T " —f2fx

Sessior Edit View Bookrarks Seftings Help

GRASS 6.0 .cvs B

LOCATION: This is the name of an available geographic location. -spearf
is the sample data base for which all tutorials are written.

MAPSE ] : Every GRASS session runs under the name ot a
with each MAPSET is a rectargular COORDINATE

ol any new mups crealed.

After filling the above information,
hit <Esc> + <Enter (or Return) >

DATABASE : This is the unix directory containing the geg

The REGION defaults to the entire area of the
You may change it later with the command: g.rdg

LOCATION: _latlon {enter list for a list of locatio
MAPSET : PERMAMENT {or mapsels wilhin a localion?

DATABASE : /mnt/sdal/gis_knoppix/work/gisll

AFTER COMPLETING ALL ANSWERS, HIT <ESC><ENTER> TO CONTINUE
(OR <Ctrl-C> 10 CANCEL>

| i shel |




enter <y >, then hit < Enter (or Return) >

ession Edit View Bookmarks Settings Help

F W ERR T —
5

LOCATION <latlon> - doesn't exist

Available locations:

Hould you like to create location <latlon> ? (y/n) [yl |}

EQL!HhM

IR E TN x
Session Edit Wiew Bookmarks Settings Help
LOCATION <latlon?> - doesn't exist =]
fivailable locations:
Hould you like to create location <latlon> ? {(y/n} [yl ylj

|

:%gJQShw |
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enter <y >, then hit < Enter (or Return) >

Session Edit Wiew Bookmarks Settings Help

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

1. The coordinate system for the database
x,y (for imagery and other unreferenced data)
Latitude-Longitude
UTH
Other Projection
2. The zone for the UIM database
and all the necessary parameters for projections other than
Latitude-Longitude., x.y. and UTH
3. The coordinates of the area to become the default region
and the grid resolution of this region
4, A short, one-line description or title for the location

Do you have all this information? (y/n) [yl yjj
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2.3 Selection of projection
: Latitude-longitude coordinate

enter <b >, then hit < Enter (or Return) > ‘
. I = a— SEE:
Session Edit View Bookmarks Seﬂings HB|FI
Please specify the coordinate system for location <{latlon> =
B Latitude—Longitude Session Edit View Bookmarks Settings Help
C UTH Please specify the coordinate system for location <latlon? |
D  Other Projection

RETURN to cancel

A x.y

B Latitude-Longitude
> bll C UM

D Other Projection

RETURN to cancel

> b

Latitude-Longitude coordinate system? (y/n) [yl ulil
_— I

2] @sne | enter <y >, then hit < Enter (or Return) >

E || Shell I 49




just hit < Enter (or Return) >

'v. LN HESRETEalE ] _BaBx

Session Edit Views Bookmarks Seftings Help

i -
o e

Session Edit View Bookmarks Settings Help

Please enter a one line description for location <latlon> —

Please enter a one line description for location <latlon>

ok? (y/n) [nl

2| shel | enter <y >, then hit < Enter (or Return) >

% | Shell |
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(11

enter “y “ then hit " Enter (or Return) "

f - u
.Yl L IRETEERET=a1E

Session Edit Wiew Bookmarks Settings Help

Please enter a one line description for location <latlon>

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

iﬁﬁ !ﬂShMII
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2.4 Selection of datum

aggion Edit View Bookmarks Saettnge Haelp

Please enter a one line description for location <latlon>

ok? (y/n) [nly
Do you wish te specify a geodetic datum for this location?{y/n) [yl y

Please specify datum name

Enter 'list' for the list of available datums

or 'custom' if you wish to enter custom parameters
Hit RETURN to cancel request

N FURER. EERTE R

E— Session Edit View Eookmazrks Settings Help

ok? (y/n) [nl y

Plcase specify dotum namc

Hit RETURN to cancel request

>listl

Plcase enter a one linc description fer location <{latlon>

No you wish to specify a geodetic datum Tor this location?{y/n) Tyl y

Z;J ] Shell Enter 'list' for the list of available datums
or 'custom' if you wish to enter custom parameters

enter “list“, then hit " Enter (or Return) "

E || Shell I
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hit “ Space “ key for page down

" 2hell - Kansale _I =I xI \

Session Edit View Bookmarks Settings Help

Slist -l

Short Name Long Name / Description

agdbb  fAustralian_Geodetic_Datum_1966
(australian ellipsoid)

agd84  Australian_Geodetic_Datum_1984
Caustralian ellipsoid)

bel72 Reseau_National Belge_ 1972
{international ellipsoid)

carthage Carthage
(clark80 ellipsoid)

ch1903 CH1903
(bessel ellipsoid)

etrs89 FEuropean_Terrestrial_Reference_5ystem_1989

(ors80 ellipsoid)

eurb0  European_Datum_1950
{international ellipsoid)

SFore="Co/2) |
E[ & Shell |

Led




enter “wgs84 “, then hit "Enter (or Return)"

e e x
Session Edit Wiew Bookmarks Settinpgs Help
Al

SAD-69 Please use samb9 instead

(samb9 ellipsoid)
samb9  South_fAmerican_Datum_1969

(samb9 ellipsoid)

Sasia  South_fisia

(fschr6Om ellipsoid)
tokyo  Tokyo

(bessel ellipsoid)
wgs/2  NGS_1972

(wps/2 ellipsoid)
wgs84  WGS_1984

(ugsB4 ellipsoid)

Please specify datum name

Enter 'list’' for the list of available datums

or 'custom' if you wish to enter custom parameters
Hit RETURN to cancel request

>wg584l

EI @ shell |
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enter “list“, then hit "Enter (or Return)"

Session Edit View Bookmarks Settings Help

(samb9 ellipsoid)

Sasia  South_Asia

(fschrbOm ellipsoid)
tokyo  Tokyo

(bessel ellipsoid)

wgs/2  MGS_19/72

(wgs/2 ellipsoid)
wgs84  WGS_1984

(ugs84 ellipsoid)

Please specify datum name

Enter 'list’ for the list of awvailable datums

or 'custom’ if you wish to enter custom parameters
Hit RETURN to cancel request

>wgs84

Now select Datum Transformation Parameters

Enter 'list' to see the list of awvailable Parameter sets
Enter the corresponding number, or <RETURN> to cancel request
>list|
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enter “1°, then hit "Enter (or Return)"

& .ilmii?mﬂi I '

Session Edit Viewe Bookmarks Sattings Help

wgs84  HWGS_1984 -]
(wgs84 ellipsoid)

Please specify datum name

Enter 'list’ for the list of available datums

or 'custom' if you wish to enter custom parameters
Hit RETURN to cancel request

Jugs8d

Now select Datum Transformation Parameters

Enter 'list’ to see the list of available Parameter sets
Enter the corresponding number, or <RETURN> to cancel request
>list

Number Details

1 Used in Default wgs84 repion
(PR0OJ.4 Params towgs84=0.000,0.000,0.000)
Default 3-Parameter Transformation

Now select Datum Transformation Parameters
Enter 'list' to see the list of available Parameter sets
Enter the corresponding number, or <RETURN> to cancel request

1l =

g || Shell I
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2.5 Definition of region

I —_HQHXh

Session Edit Wiew Boodmarks Seftings Help

PRUOJECILON: 3 (Latitude-Lonpitude) ZUONE: O
GRID RESOLUTION
Last-MNest : )
North-South: 1

AFTER COMPLETING ALL ANSMERS. HIT <ESC><ENTER> TO CONTINUE

DEFINE ITHE DEFAULT REGLON [ |

(OR <Ctrl-C> TO CANCEL)

EEJJWS“H'I

You can use “space” key to erase letters.

You can use “ | ” key to move.
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Define the region which includes entire Vietnam

NORTH EDGE : 24N

SOUTH EDGE : 8N

WEST EDGE : 102E

EAST EDGE : 110E

GRID RESOLUTION East-West : 00:00:15 <= 1deg. : 240pixels
North-South : 00:00:15 (' 500m resolution)

For latitude-longitude coordinate system, you have to define the GRID
RESOLUTION in “degree:minutes:seconds (DMS)”.

Spatial_resolution GRID RESOLUTION
of image
500 m — 00:00:15
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Sessinn Fdit Wiew Rnnkmarks Seftings Help

»

DEFINE THE DEFAULT REGION A |
====== NFFAUI T RFGTON =======
| NORTH EDGE:24N_ |
| |
MEST EDGE | IEAST EDGE
102E_ | 1110E__
| SOUTH EDGE:8N____ |
PROJECTION: 3 (Latitude-Longitude) ZONE: 0
GRID RLSOLUTION
Fast-Mest - 00-00-15_
North-South: ﬂﬂ:ﬂ0:15!_
AFTER COMPLETING ALL ANSMERS., HIT <ESC><ENTER> TO CONTINUE
(OR <Ctrl-C> TO CANCEL?>
||

A5 M shel

After filling the above information,
hit "Esc" + "Enter (or Return)"
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enter

“y*“ then hit "Enter (or Return)"
e S x
Session Edit View Bookmarks Settings Help
2l

projection: 3 (Latitude-Longitude)

zone: 0

north: 24N

south: 8N

east: 110E

west: 102E

e—w res: 0:00:15

n—s res: 0:00:15

total rowus: 3840
total cols: 1920
total cells: 7.372.800

Do you accept this region? (y/n) [yl > yjj

% i shell |
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|;|!li:2ﬂﬁiﬂﬂﬂﬁllllll i~
Session Edit Wiew Bookmarks Settings Help

projection: 3 (Latitude-lLongitudel

zone: 0

north: 24N

south: SN

east: 110E

west: 102E

e~W res: 0:00:15

n-s res: 0:00:15

total rows: 3840
total cols: 1920
total cells: 7.372.800

Do you accept this region? (y/n) [yl >y
LOCATION <latlon> created!

Hit RETURN ——>I

;;g !ﬂShmll

hit "Enter (or Return)"
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—-H&Hxh

Session Edit View Bookmarks Settings Help

GRASS 6.0.cvs -l

LOCATION: This is the name of an available geographic location. -—spearfish-
is the sample data base for which all tutorials are written.

MAPSET:  Every GRASS session runs under the name of a MAPSET. Associated
with each MAPSET is a rectangular COORDINATE REGION and a list
of any new maps created.

DATABASE: This is the wunix directory containing the geographic databases

The REGION defaults to the entire area of the chosen LOCATION.

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

LOCATION: [atlon {enter list for a list of locations)
MAPSET : PERMAMENT (or mapsets within a location)

DATABASE: /mnt/sdal/gis_knoppix/work/gis

AFTER COMPLETING ALL ANSHERS. HIT <ESC><ENTER> TO CONTINUE
(OR <Ctrl-C> TO CANCEL)

B |

enter “y“ then hit “Esc” + "Enter (or Return)"




T L - R 2 X
Session Edit View Bookmarks Settings Help

Melcome to GRASS 6.0.cvs (2005) 2l
GRASS homepage : http://grass.itc.1t/

This wversion running thru: Bash Shell (/bin/bash)

Help is available with the command: g.manual —i

See the licence terms with: g.version -c

start the graphical user interface with: d.m &

Hhen ready to quit enter: exit

GRASS 6.0.cvs:/ramdisk/home/knoppix > |
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Section 2. Data Processing in Latitude-Longitude
Coordinate System

3. Import raster data
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GRASS Import
Module command | Raster format

r.in.ascii GRASS ASCII
r.in.bin BIL, GMT binary files, LANDSAT TM5
r.in.gdal ARC/INFO ASCIl/Binary GRID, BIL, ERDAS (LAN, IMG),

USGS DOQ, JPEG, SAR CEOS, EOSAT, GeoTlFF,
PPM/PNM, SDTS DEM,
GIF, PNG

(see also http://www.gdal .org/formats_list.html)

Image format: The individual rasters always have positive, integral values in the known pixel-based
image formats such as PPM, PNG, JPEG, and GIF.

ASCII format: The individual rasters of the ASCII format can contain positive and negative, integral
values as well as floating point values. The ASCII-GRID of Arcinfo is an example of this format.

Binary format: In the binary raster format the individual pixels with positive and negative, integral

values or floating point values can also be saved in different channels with different resolutions.
(Ge0)TIFF or ERDAS/IMG are examples for this format.
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3.1 Import MODIS 10-days composite image

> r.in.bin| input=A| joutput=B| |bytes=C| north=D| |south=E| east=F| west=G| rows=H| cols=I

A = /mnt/sdai/gis_knoppix/data/(input file name)

B = (output file name) I:l . Space
C =2 (bytes) )
D = 24 (north)

E = 8 (south) > For Vietnam
F =110 (east)
G = 102 (west) )
H = 3840 (rows) <= (24 -8)*240 =3840 1deg.: 240pixels ( 500m resolution)
| = 1920 (cols) <= (110 —102)*240 = 3840 1deg. : 240pixels ( 500m resolution )

r.in.bin allows a user to create a (binary) GRASS raster map layer
from a variety of binary raster data formats.
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session Edit View Bookmarks Settings Help

GRASS 6.0.cvs:/mnt/sdal/gis_knoppix > r.in.bin _input=/mnt/sdal/gis knogg;xfdataf:]
MOD_Yietnam20070401-10_HKM_CH1.raw output=CH1 bytes=2 north=24 south=8 east=1190

west=102 rows=3840 cols—1920] j

If you have stored MODIS images in “data” directory:

> r.in.bin|linput=/mnt/sda1/gis_knoppix/data/MOD_Vietnam2007040110 _
HKM_CH1.raw/| output=CH1/||bytes=2||north=24|south=8//east=110]
west=102| [rows=3840||cols=1920

[l: space
LI I T =2 SEE:

Session Ecit Wiew Bookmarks Settings Help

GRASS 6.0.cvs:/mnt/sdal/gis_knoppix > r.in.bin input=/mnt/sdal/gis_knoppix/data/ 2l
MOD_¥ietnam20070401-10_HKM_CHl.raw output=CH1 bytes=Z2 north=24 south=8 east=1190

west=102 rows=3840 cols=1920

Percent Complete: 100% _J
CREATING SUPPORT FILES FOR CH1

GRASS 6.0.cvs:/mnt/sdal/gis_knoppix > | ~|
Al A shal
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3.2 Import land cover map

Seggion Edit VYiew Bookmark: Settings Help

—-H&HH“

BU_ILC _Yietham_1KM.raw output=BU bytes=1 north=24 south=8 east=110 west=102 rows=
1920 cols=960

GRASS 6.0.cvs:/mnt/sdal/gis_knoppix > r.in.bin input:fmntfsdalHgis_knuppix!dataf:J

5

Ais| i Shell

> r.in.bin| input=A| loutput=B| bytes=C| north=D| lsouth=E| east=F| west=G| rows=H| cols=I

A = /mnt/sdai/gis_knoppix/data/(input file name)

B = (output file name)

C =1 (bytes)

D = 24 (north)

E = 8 (south)

F =110 (east) [1: space
G = 102 (west)

H = 1920 (rows) <= (24 -8)*120=1920 1deg.: 120pixels ( 1km resolution)

| = 960 (cols) <= (110-102)* 120 =960 1deg.: 120pixels ( 1km resolution )
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3.3 Import SRTM image

> r.in.gdall linput = Alloutput = B

A = /mnt/sdai1/gis_knoppix/data/(input file name)
B = (output file name) || space

r.in.gdal allows a user to create a (binary) GRASS raster map layer,
or imagery group, from any GDAL supported raster map format,
with an optional title.

FrAN(E) WE(E) Fr(V) mx(I) HF(B) ~IF(H)

GRASS 6.2.2 (latlon): /research/WebMOD|5/GRASS > [
GRASS 6.2.2 (latlon):™/research/WebMODIS/GRASS >

GRASS 6.2.2 (latlon): ™ /research/WebMODIS/GRASS > |
GRASS 6.2.2 (latlon):"/research/WebMOD|S/GRASS > r. in.gdal input=fhornex’akat5fresearclv’\'tebhﬂ)lSfﬂ?ASS;’ZiB.TIF output=srtmb708 [

= i L=
ZrA(F) WEE) Fr(V) HFT 7 (B) ~JIIF(H)
GRASS 6.2.2 (latlon):"/research/WebMOD|5/GRASS > r.in.gdal input=/home/akats/research/WebMOD|5/GRASS,/Z_57_8_TIF output=srtm5708 [

A datum name wgsB4 (WGS_1984) was specified without transformation parameters,
Note that the GRASS default for wgs84 is towgsB4=0_000, 0, 000,0. 000,
Projection of input dataset and current location appear to match,
Proceeding with import. ..

100%
CREATING SUPPORT FILES FOR srtmb708
r.in.gdal complete,

GRASS 6.2.2 (latlon):™/research/WebMOD|S/GRASS > =
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3.4 List imported raster data

> g.list [ltype = rast || space

T T - el

Session Edit View Bookmarks Seftings Help

GRASS b.0.cvs:/mnt/sdal/gis_knoppix/work > g.list rast 2]

raster files available in mapset PERMANENT : |
I bu chl ch2 ch3 ch4 chb cht ch/ I

—————————————————————————————————————————————— Imported raster data
GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/work > I :j

Ao ) shen

g.list allows the user to list user-specified, available and accessible files
from mapsets under the user's current location.



Section 2. Data Processing in Latitude-Longitude
Coordinate System

4. Display raster data
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Step 0. Import raster data

= See “3. Import raster data”

Step 1. Launch monitor

> d.mon| [x# #=0,1,2,"--,6 || space

d.mon allows the user to start, select, list, query the status of, release
control of, stop, and unlock control of, available graphics monitors.

Step 2. Display raster

> d.rast/map = A A = (input file name) [ : space

d.rast displays raster map layer(s) name in the active display frame
on the graphics monitor.
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4.1 Launch Monitor

> d.mon| [x#

Session Edit View Bookmarks Settngs Help

GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/uork > d.mon xﬂi

O ———

g | shell
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4.2 Display raster image

> d.rast/map = A

A = (input file name) []: space

I:| Szl -Gzl

Session Edit View Bookmarks Settings Help

GRASS 6.0.cvs:/mnt/sdal/gis_kno
100%
GRASS 6.0.cvs:/mnt/sdal/gis_kno

ppixfwork > d.rast map=CH1

E’ﬂ oS T LTy

S| ] shel




4.3 Change image color [: space

A = (input file name)
> r.colors|Imap = Al color = type
B = (type of color table)

r.colors allows the user to create and/or modify the color table for a raster map layer.

iﬁhﬁugshﬁﬂiﬂﬁﬂiu-u-r SNEIES

Session Edit View Bookmarks Zettings Help

GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/work > r.colors map=CHl color=prey =
Color table for [CH11 set to grey
GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/work > |

v @rti-ﬁ.i.n'.iﬂ

“&W‘_._H_H . =zl

change rainbow color table
to linear grey scale
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4.3.1 Change image color using new color table

< Style of Color table >

“raster value”| | “R” | “G”|| “B”

0000
125500
202550
300 255

4 100 2550
50130 200

6 30 90 160

7 255 255 255

“raster value” || “color”

-1 black

0 blue

200 green
400 yellow
800 brown
1500 red
3000 white

nv  black

76



< procedures to create new color table on the Terminal window >

Step 1. Reports statistics for raster map layers.

> r.report Imap=(file name)

[ £ e ' T
ivl ............... eI IS TR o

Session Edit View Bookmarks Settings Help “‘~\\\\\
100% 1

GRASS B.0.cws:/mnts/sdal/gis_knopplxs/work > r.report map=BU NOW, We are USIng
r.stats: 100% .

+ _______________________________________________________________________

| RASTER MAFP CATEGORY REPORT BU_LC_VIetnam_1 KM'raW
[LOCATION: latlon Tue Jul 7 12:32:4
i (Land cover map of

| north: 24M east: 110E F)

|REGION th: &N t: 10zE 1 1 1

| Pt 0:00:48  res:' 0:00015 Boston University ) which

[ e

| MASK : none

Category Information |
#|description |

|

|?|_| _________________________________________________________________________ |

i |

[ 5l |

| EII‘__ |

i Raster values which the |

110 I

i%i : raster image has Compare these values with
2l BU legend of next slide

GRASS B.0.cvs:/mntssdalsgis_knoppixswork > |

E;J_.H%EHI .77




BU Legend

P AR N A ©ONDORAWN=O

: Water (and Goode's interrupted space)
. Evergreen Needleleaf Forest
. Evergreen Broadleaf Forest
: Deciduous Needleleaf Forest
: Deciduous Broadleaf Forest
: Mixed Forest
: Closed Shrublands
: Open Shrubland
: Woody Savannas
: Savannas
: Grassland
: Permanent Wetlands
: Croplands
. Urban and Built-up
. Cropland/Natural Vegetation Mosaic
: Snow and Ice
: Barren or Sparsely Vegetated

BU Color Table

PO PP NN A ©ONOORAWN O

: 134 201
: 33 138
: 49 205
: 154 205
: 151 250
: 143 187
: 187 143
: 245 222
: 218 235
: 255 214
: 239 184
: 70 130
: 250 238
1255 0
: 163 147
: 255 255
: 190 190

226
33
49
49

151

143

143

179

157

0

102

180

115

0
85
255
189



Step 2. Create color table using r.colors command
on Terminal window.

> r.colors/Imap=(file name)|lcolor=rules << EOF []: space

> 001342011226 d |
>1[/33 [/138[] 33 J

enter RGB color corresponding raster
value line by line
and then hit “Enter” key

> 16/11901190/189
> EOF o d : hit “Enter” key
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E:l =E B HOTTSaE

Session Edit Wiews Bookmarks Seffings Help

GRASS= 670 rever/mtwsdal /gis_knoppix/work > r.colors map=BU color=rules<<{EOF :J%
134 201 226 \ %
33 138 33

49 205 49
154 205 49
151 250 151
143 187 143
187 143 143
245 222 179
218 235 1L/
250 214 0

10 239 184 102
11 70 130 180
12 250 238 115
13 265 0 ¢

14 153 147 8%
15 255 2565 255
16 190 190 189
EOF /

(5167 £8bIE Tor~—1BU1 set to rules

GRASG e i/

B T e Y " Y P Y Y T Yy

(Salie ol N oyl dy Q-G RN -

’__________-

N




< procedures to create new color table using text editor >

Step 1. Reports statistics for raster map layers.

Step 2. Create color table using text editor.

open text editor <Editors> — <KWrite>
-

Gls

Recently Used Applications |

gscanbus (gscanbus)
& Contral Center

All Applications
[§] Development 3
¥ Joe (Jos)

Education Y 4] Kurite (Text Editor)
(@ Edutainment » & Kate (Advanced Text Editor)
[Z] Emulatars Y 30 vin (vim)
Gls Y Xedit (Xedi)
& Games Y {0 gvim (gvim)
= Graphics
& Help
&) Internet

¥ KMNOPPIX

jove (jove)

zile (zile)

& Multimedia
| @ Office
=y Setlings
Ty System
W& Toys
0 [ utilities
| Find Files
&) Help
72y Home (Personal Files)
Actions

[3
3
3
»
3
3
»
3
[3
3

3 <7 Bookmarks
0 = Quick Browser

£ Run Command

[E) Lock screen

@) Logout..

Pz = i = I || 5 Sl - Konsole =4 filemntisdbl - Konguerar
FEERT Y EY ™ | T
e ¥ 3

4 JJ @ﬂle Jmntsdal fois_knoppisidatattst | S5 command - Kitite
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I‘.-I el =aleein e o 2N pfi= T b
Eile Edit ¥iew Bookmarks Tools Setlings Help
T

JJj@ Hd Q@ + & L
134 201 225

1 33 138 33

2 43 205 43

3 154 205 43

4 121 220 131

2 143 187 143

B 187 143 143

7 245 222 179

o 214 £33 =N

3 223 214 0

10 239 184 102

11 70 130 180

12 250 238 115

13 £33 A A

14 133 147 82

15 295 295 295

16 130 130 189

17 0 0 0

234 1] A A

233 0 0 0

= save as “ BUcolor.txt " in “ work ” directory

................................................................................................................................................ =]




Step 3. Change color table using r.colors command and color table text file .

> r.colorsImap= A[lcolor = rules < g ) E?orl)s: Iiilr;ir:z)ﬁle)

[
x

Ivl L EhePkonsie ]

session Edit Wiew Bookmarks Seftings Help

GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/work > r.colors map=BU color=rules </mnt /sda 2

1/pis_knoppix/data/txt/BUcolor.txt
Color table for L[BU] set to rules
GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/work >

I l e U BT O RS T|
Aq | shell
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4.4 Display images in RGB composite

A = (file name1)
> d.rgblred=All green=B!] blue=C B = (file name2) 7. gpace
C = (file name3)

d.rgb - Displays three user-specified raster map layers as red, green, and
blue overlays in the active graphics frame. This command does not create
new image file.

The color table of each image must be “grey-scale”.
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R T P 1T — SEE

session Edit View Bookmarks Settings Hela

GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/work > r.colors map:chl color=grey =
Color table for [chll set to grey
GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/work > r. cnlnrs map=chZ2 color=grey

Color table for [chZ2] set to grey \\\

GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/work > d.mon x1

using default wisual which is TrueColor change color map to “grey scale
ncolors: 65536 map” respectively

Graphics driver [x11 started
GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/work > d.rgh red=CH1 green=CH2 blu

e=CH1
100% ™~ _
GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/work > | display RGB |magesj

S| ] shel
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4.5 Zoom in the image

> d.zoom

d.zoom allows the user to change the current geographic region
settings interactively, with a mouse.

aession Edit View Bookmarks Seftings Help

GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/work > d.zoom -]
1 raster, 0 vector

Buttons:

Left: 1. corner

Middle: Unzoom

Right: Quit —
hd

Zo| i shel
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@ click

@ click middle button

left button

GRASS 6.2.2 - Monitor: x0 - Location: latlon

e el . X0 - Locatic
@ move mouse " I . ?.. -




- Return to the previous zoom

‘ > d.zoom|-r

GRASS 6.2.2 - Monitor: x:l. Location: Iatlon

GRASS 6.2.2 - Monitor: xO Locatlon latlon




- Reset the region

>g.region/lw=Plle=Q[ln=R[ls=S || space

P = 102 (value of western edge)
Q = 110 (value of easthern edge)
R =24 (value of northern edge)
S =8 (value of southern edge)

GRASS 6.2.2 - Monitor: x0 - Location: latlon

90



4.6 Display legend

> d.legend|Imap = A A = (file name) || space

i~

Session Edit View Bookmarks Settings Help

using default visual which is TrueColor
ncolors: 65536
Graphics driver [xQ] started

100%
GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/work
GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/work

Eglegswm

/

d.legend displays only legend for a /
user-specified raster map layer

in the active frame on the graphics
monitor.

[T I ) <

GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/work > d.mon x0

GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/work > d.rast map=BU

mmC

— & oW @ o~ M 4 N =

N
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> d_rast_|eg Dmap = A A= (flle name) D: space

Session Edit View Bookmarks Settings Help

GRASS b.0 _cvs:/mntfsdal/gis_knoppix/work > d.rast._leg map=Bl A
100%
Clear screen with:

d.frame —e

GRASS b6.0.cvs:/mntfsdal/gis_ bz & ladan i

=]

[]o

] shon | =F
L]

%%4

d.rast.leg - Displays a raster -
map and its legend on a % :
graphics window % 9
10

D'l 1

|:|'|2

D'|3

14

1=

18




4.7 Display histogram

> d.histogram/|Imap = A A = (file name) || space
iiiu””. Silalaifals )

session Edit Wiew Bookmarks Settings Help

GRASS B6.0.cvs:/mnt/sdal/gis_knoppix/work > d.mon x2 B
using default visual which is TruelColor

ncolors: 65536

Graphics driver [x21 started

GRASS 6.0.cvs:/mnt/sdal/fgis_knoppix/fwork > d.histogram map=BU
r.stats: 100%

GRASS 6.0.cvs:fmnt!sdal!gis_knnppixfunrl‘“ww" i o
BU in mopset PERMANENT

d.histogram displays the category-value

using the colors in the raster map layer's | Y
color ta.bl'e. The program de‘.terr.nlne.s the YIS Cel | Values

raster file's category value distribution Y=AXIS: Nuvber of cells in hundreds of thousands
by counting cells.

distribution for a user-specified raster NEE

map layer, in the form of a bar chartora | , 1

pie chart. 0 E

The display will be displayed in the active ]

display frame on the graphics monitor, ) u
0
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4.8 Display grid line

> d.grid[lsize = A

A = (size of grid) ' space

oo T L e e e s 1 i
PO\ cmimRamsie ol

session =dit Yiew Bookmarks Settings Felp

x.'\

GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/work > d.rast map=BU

100%
GRASS b.0.cvs:/mnt/sdal/gis_knoppix/work > d.prid size=1

WARNING: border not yet implemented far |atlaono locations: bord

draun.

Al A shel

d.grid overlays a grid of user-defined
size and color in the active display
frame on the graphics monitor.

The grid can be created as a standard
rectangular grid or a geographic grid.

er not W —

B

(3
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4.9 Erase the contents from active display

> d.erase
.TI L e Kaneale =l
asession Edit View Bookmarks Settings Help
GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/work > _d.erase B

GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/work > |

T = W
B S — VT 1

A e s —————————————————

BU in mopset PERMANENT

(]
[

—_ %
U = G

[

) |IIII|IIII|IIII|IIII|IIII

24 6 8 10 12 14 186

=AX1S: Cell Values
Y=AXIS: Nurber of cells in hundreds of thousands
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4.10 Change monitor size

> export| (GRASS WIDTH = “H###”
> export [GRASS HEIGHT = “4##”

L]: space

session Edit View Bookmarks Settings Help

GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/work
GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/work
GRASS 6.0.cvs:/mnl/sdal/gis_knoppix/work
using default visual which is TrueCclor
ncolors: 65536

Graphics driver [x0] started

GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/work
GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/work
using default visual which is TrueCcolor
ncolors: 65536

Graphics driver [x01 started

GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/work
GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/work
GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/work
using default visual which is TrueCcolor
ncolors: 65536

Graphics driver [x01 started

> export GRASS_WIDTH=400
> export GRASS HEIGHT=400
> domon x0Q

} @

> export GRASS_HETGHT=200 } (2)
>

d.mon x0

> export GRASS WIDTH-600
> export GRASS_HEIGHT=600

> d.mon x0

@

sl shel
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o

GRASS_WIDTH =400
GRASS_HEIGHT = 200

GRASS_WIDTH =400

GRASS_HEIGHT =400 @
GRASS_WIDTH =600
GRASS_HEIGHT =600




Section 2. Data Processing in Latitude-Longitude
Coordinate System

5. Import vector data
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5.1 Import Vector data (ESRI shapefile)

> v.external/ldsn =“ A ”[layer =“ B "/ loutput=“C” || space

A = directory containing shapefiles(/mnt/sda1/gis_knoppix/data)
B = shapefile name
C = output vector name

v.external creates new vector as a read only layer
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Import vector data of national borders

aession Edit View Bookmarks Seftings Help

GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/work > v.external dsn=/mnt/sdal/ 2
ois_knoppix/data/ layer=world_borders output=border

n type)

Number
Number
Number
Number
Number
Number
Number
Number
Number

WARNING:
WARNING -
Building
Feature:

Topology

of
of
of
of
of
of
of
of
of

Ai| A shel

fusr/local fgrassb.0.cvs-i686-pc-linux—gnu—22_01_2005/driver/db/opr :
error while loading shared libraries: libtk.so.0: cannot open shared
ob ject file: No such file or directory

dbmi: Protocol error (invalid table/column name or unsupported colum

Cannot open driver 'ogr’
Cannot open 0GR DBMI driver.

topology ...
3784700

was built.

nodes : Fhi2
primitives: 7581
points S ¢
lines : 0

boundaries: 3797
centroids : 3784
areas : 3797
isles : 3797
areas without centroid : 13

GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/uork > |

5 N
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Import vector data of administrative district borders

—fafx
session Edit View Bookmarks Seftings Help

GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/work > v.external dsn=/mnt/sdal/gis_knoppix/ B
data/Yietnam_province layer=Y¥ietnam_province output=province

fusr/local fgrassb.0.cvs—ib86-pc—linux—gnu-22_01_2005/driver/db/ogr: error while
loading shared libraries: libtk.so.0: cannot open shared object file: No such fi
le or directory

dbmi: Protocol error (invalid table/column name or unsupported column type)
WARNING: Cannot open driver 'ogr’

WARNING: Cannot open OGR DBMI driver.

Building topology ...

Feature: 69

Topology was built.

Number of nodes - 1992

Number of primitives: 1992

Number of points : 0

Number of lines : Q

Number of boundaries: 1005

Number of centroids = 987

Number of areas : 1005

Number of isles : 1005

Number of areas without centroid : 18 .
GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/uork > | -
An| A shen
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5.2 Import point data

5.2.1 Create a vector data in ASCII format using text editor

| 1 BE @ &~

File Edit Wiew Bookmarks Tools Setlings Help

L1 &8 4>

106.43| 10.46] Ho Chi Minh
105.05] 21.01| Hanoi

.......................................................................................................................................................................................... |

use “ | " as separator

= save as “ city.txt ” in “ work ” directory
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5.2.2 Convert vector data in ASCII format to vector data

in binary format

>cat|“ A || [v.in.ascii joutput = “ B ” |x=1|y=2 |columns = ‘x double precision,
y double precision, label varchar(“ # ) ’

A = city.txt # = 40 (in this case)

|| space

Session Edit View Bookmarks Settings Help

v.in.ascii converts a vector map in ASCII format to a vector map
in binary format.

GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/work > cat city.txt | v.in.ascii output=city -l
x=1 y=2 columns='x double precision. y double precision. label wvarchar{40)’

r

=]

| Shell

5
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5.3 List imported vector data

> g.list [|type = vect || space

session Edit Wiew Bookmarks Settings Help

GRASS B.0.cvs:/mnt/sdal/gis_knoppix/work > g.list wvect

Ivector files_available in mapset PERMANENT:

border city province

== —— - - Imported vector data

GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/work > I

A shel
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Section 2. Data Processing in Latitude-Longitude
Coordinate System

6. Display vector data

105



Step 0. Import raster data

Step 1. Launch monitor

> d.mon || x# #=0,1,2,---,6 || space
Step 2. Display vector
>d.vect|/map = A A = (input file name) [l: space
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6.1 Display vector data (1)

- S ———— |mmmmmmmmmmmmm-H=i“f

Session Edit View Bookmarks Settings Help

GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/work > _d.mon x0 -
using default visual which is TrueColor

ncolors: 65536

Graphics driver [x0] started

GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/work > d.vect map=border
fusr/local/grassb.0.cvs—ib86-pc—linux—gnu—-22_01_2005/driver/db/cgr: error while
loading shared libraries: libtk.so.0: cannot open shared object file: No such fi
le or directory

dbmi: Protocol error (invalid table/column name or unsupported column type)
WARNING: Cannot open driver ’'ogr’

WARNING: Cannot open (GR DBMI driver.

GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/work > |}

Al A shell

K
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> d.vect[/map = A A = (input file name)  []: space

GUNEE =M B e
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A = (input file name)
> d.vect [Imap = A [ltype = boundary [lcolor = B

[: space B = (line color)
'v. — A
Session Edit Wiew Bookmarks Settings Help
GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/work > d.mon x1 -]

using default visual which is TruelColor

ncolors: 65536

Graphics driver [x11 started

GRASS 6.0.cvs:/mnt/sdal/gis_ knoppleuork > d.vect map=border typa=boundary

color= redl s afix EI
E;g ] shel
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6.2 Display vector data (2) - point data -

< display icon >

A = (input file name)
B = (point symbol option)
C = (icon size) || space

> d.vect//map = A llicon =B [Isize = C

il
session Edit Views Bookmarks settings Help

GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/work > d.mon x2 2
using default visual which is TrueColor

ncolors: 65536

Graphics driver [x2] started

GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/work > d.vect map=city icon=basic/point
size=20]

—
w
—

Al A shell
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B e TE S e T

Hanoi

Ho Chi Minh

~
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< display city name >

> d.vect!Imap = Alldisplay= Bllattrcol = CllIsize =D []: space
A = (input file name) B = (display option)

C = (Name of column to be display) D = (label size (pixels))

Iilkl-- Silall iankala w P

session Edit Wiew Bookmarks Seftings Help

GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/work > d.mon x2
using default visual which is TrueColor

ncolors: 65536

Graphics driver [x21 started

GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/work > d.vect map=city display=attr
attrcol=label lsize=20}}

N

S| ] Shell
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Hano |

Ho ZF1 Mirh
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—_H&H}t‘.h

session Edit Wiew Bookmarks Seftings Help

GRASS 6.0.cvs:/mnt/sdalfgis_knoppix/work > d.mon x3 Bl
using default visual which is TrueColor

ncolors: 65536 displav border

Graphics driver [x31 started K// piay

GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/work > d.vect map=border type=boundary

color=red
fusr/local/grassb.0.cvs—ib86-pc—linux—gnu-22_01_2005/driver /db/ogr: error
while loading shared libraries: libtk.so.0: cannot open shared object file
: No such file or directory

dbmi: Protocol error (invalid table/fcolumn name or unsupported column type
)
MARNING: Cannot open driver 'ogr' display symbol
WARNING: Cannot open 0GR DBMI driver. //,

GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/uork > d.vect map=city icon=bhasic/poin

L size=20
GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/work >_d.vect map=city displayzattr at |
trcol=label lsize=20 lcolor=black \\ ~

2| ) shen \\\

\
@ display border display label

@ display symbol

@ display label
114
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w@% Minh
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6.3 Convert vector data to raster data

session Edit View Bookmarks Settings Help

GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/work > d.mon x0 B
using default visual which is TrueColor

ncolors: 65536

Graphics driver [x0] started

GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/work > d.vect map=province
fusr/local/grassb.0.cvs—ib86—pc-linux-gnu-22_01_2005/driver/db/ogr: error while
loading shared libraries: libtk.so0.0: cannot open shared object file: No such fi
le or directory

dbmi: Protocol error (1nvalld table!cnlumn name or unsupported column tgpe)
WARNING: Cannot open driver ’'ogr' ‘ -
WARNING: Cannot open OGR DBMI driver.
GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/work

4| A shel
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> v.to.rast | input = Alloutput = B|luse = C

A = (vector file name)
B = (output raster file name)
C = (Source of raster values)

|| space

v.to.rast will only affect data in areas lying inside the boundaries of

the current geographic region.
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session Edit View Bookmarks Settings Help

@ Shell

Loading wvector informatlon
_01_Z0o05/driversdbsogr: error while loading shared libraries:
cannot open shared object file: Mo such file or directory

dbmi: Protocol error (inwalid table/column name or unsupported column type

WARMING: Cannot open driwver ‘ogr’

Cannot open OGE DEMI driwver.
0 mins D0 secs
G WARHING . Area

by size

without
Wwithout
Wwithout
Wwithout
wilthout
without
Wwithout
without
Wwithout
Wwithout
Wwithout
Wwithout
without
without
without
without
Wwithout

=province use=cat
)

WARHIMG :

Sorting areas
and)

WARHING: Areas
WARHIMG: Area
WARHIMG: Area
WARHIMG: Area
WARMING: Area
WARHIHG: Area
WARMIMG: Area
WARHING: Areas
WARMHING: Area
WARHIMG: Area
WARHIMG: Area
WARHIMG: Area
WARHIHG: Area
WARHIHG: Area
WARHING: Areas
WARMIMNG: Area
WARHIMG: Area
1005 areas
Frocessing areas
Frocessing lines
Writing raster map

centrold
centrold
centrold
certrold
centroid
cermtrold
centrold
centrold
cerntrald
centrold
certrold
certrold
cermtrold
cermtrold
centrold
cerntroild
centrold

fmay
(may
(may
{may
{ may
{may
(may
fmay
(may
(may
{ may
{may
{may
(may
fmay
{may
(may

be
be
be
b=
bhe
b=
al=]
be
bhe
be
b=
b=
b=
b=
be
he
be

0 ming 00 csecs

1005 areas
199¢ lirnes

Creating support files for raster map

GRASS B.0.cvs:/mnt/sdals/gis_knopplxswork > w.to.rast input=province output

LeAusrSlocalsgrassh. 0. cvs—168b-po—11lnux-gnu-22

libtk.so0.0:

without centroid (may be OK for isl

Ok
Ok
Ok
akK
LIk,
(H]4
Ok
Ok
QK
Ok
akK
akK
(H]4
(H]4
Ok
Ik
Ok

i=sland)
island)
island)
island)
island)
island)
island)
i=sland)
island)
island)
island)
island)
island)
island)
i=sland)
island)
island)

for
for
for
for
for
for
far
for
for
for
for
for
for
for
for
for
for

0z
e

mins
mins
mins
mins

SeCs
SECS
Secs
SeCE

o Y e

Qo

-l

118



i B e —

'vl &0
session Edit Wiew Bookmarks Settings Help
GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/work > d.mon x1 2]

using default visual which is TrueColor

ncolors: 65536

Graphics driver [x11 started

GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/work > d.rast map=province

100%
e
~a| @ shel

l—




Section 2. Data Processing in Latitude-Longitude
Coordinate System

7. Overlay raster and
vector data

120



Step 0. Import raster and vactor data

Step 1. Launch monitor

> d.mon [|x# #=0,1.2.+. 6 ']: space

Step 2. Display raster

> d.rast//map = A A = (input file name)

Step 3. Display vector

A = (input file name)
> d.vect | /map = Alltype = boundary [|color = B
B = (line color)

121



Launch monitor

{ N TE] | RS E = \
Session Edit Wiew Bookmarks Settings Help

GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/work » d.mon x0 A
using default visual which is TrueColor

ncolors: Bbh36 D|Sp|ay raster
Graphics driver [x01 started x///

GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/work » d.rast map=BU

100%

GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/work » d.vect map=border type=ho
undary color=red

fusr/local /grassb.0.cvs-168b—pc—linux—gnu—22_01_2005%/driver/db/ogr:
error while loading shared libraries: libtk.so.0: cannqt open shared
ob ject file: No such file or directory

dbmi: Protocol error (invalid table/column name or unsupported colum
n type)

WARNING: Cannot open driver 'ogr'
MARNING: Cannot open OGR DBML driver.
GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/work > | Ej

Display vector

Al A Shel
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Section 2. Data Processing in Latitude-Longitude
Coordinate System

8. Create RGB image

124



Step o. Import images for R,G, B

——> see “3. Import raster data”

Step 1. change color map to “grey scale map”
respectively

> r.colors[|map=A/]|color= grey A = (input file name)

[]: space

—> see “4.3”
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Step 2. composite images

> r.composite [Ired = A [lgreen =B [|blue = C[loutput=D  []: space
A, B, C = (input file name) D = (output file name)

r.composite - Combines red, green and blue map layers into a single
composite map layer. This command creates new image file.

LR I — R

session Edit Wiew Bookmarks Settings Help

GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/work > r.composite red=CH1 green=C 2l
HZ2 blue=CH1 output=rgh_image
100%

100% EI

22| shel
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Step 3. save composite images as TIFF file

> r.out.tiff [linput = D [/output = E

D = (input file name)

E = (output file name)

|| space

“-.-HI Alaitanald

Seggion Edit Wiew Bookmarks Seftings Heln

GRASS 6.0.cvsk

- —
fgmntfsdalfgis_knuppixw> r.out.tiff input=reb_image =

output=reb_image

)

| 5aell

[

=

/

Output file is saved in this folder

127



Section 2. Data Processing in Latitude-Longitude
Coordinate System

9. Raster calculations

128



9.1 Masking

9.2 Extraction of specific LC class from LC map

9.3 Calculation of NDVI

9.4 Histogram equalization

9.5 Histogram normalization

129



9.1 Masking

9.1.1 Import raster data

9.1.2 Display raster data

130



9.1.3 Overlay vector data

LTI I T — SENE:

asession Edit View Bookmarks Settings Help

GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/work > d.rast map=ROI =]
100%

GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/work > d.vect map=border type=boun
dary color=blacklj

SR

i shell
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9.1.4 Search raster value

> d.what.rast

Session Edit Yiew Bookmarks Settngs Help
GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/work > d.what.rast 2]

Buttons
Left: what's here
Right: quit

105 24 21.30.24N
/IR[]I in PERMANENT

| shell

position of “+”

13 + b2
raster value below button

To quit this process,
click right button on
the display window
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i;igii'ﬁﬁrirTW“iiiiiﬁ

Session Edit View Bookmarks Seftings Help

GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/work > d.what.rast

Buttons
Left: what's here
Right: quit

105:24F 21:30:24N
ROI in PERMANMENT (524296)

.48 .15 19N
IROI in PERMAMENT ((5636182)
] ) snel T

position of “+”

l

raster value below “ +”
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9.1.5 Create mask image

>r.mapcalc||“ MASK =if (# * A)

A = original file name
# = value

* = operator (ex. ==, <=, >=)

Session Edit Wiew Bookmarks Settings Help

100%
[Raster MASK presentl

GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/uwork » I

GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/work » r.mapcalc "MASK=if (ROI==524296)" 2l

5

2| shel

original image

114(4(1(1]5
9(2(4|16|1]1
916|1(8|1]7 :
3113|5821
3(1|8[1|5]9
(111|771

output image

0/({0]0|0|0]0
0(0|0|0|0]O0
0(0]0|1]0]0
0/{0]0|1]0]0
0/{0(1]10|0|0
0/({0]0|0|0]0
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9.1.6 Display raster image with mask

Session Edit Vieww Bookmarks Settings Help

GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/work > d.rast map=ROI

100%
[Raster MASK presentl

GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/work > d.vect map=border type=boundary

color=black

—
Bl

sl A shel

displayed image

OIS

original image
LT P -

original image

/)
bmask

\ ’
\ ’
Ny

N
v

displayed image
135




9.1.7 Remove mask

> g.remove|Irast=MASK L|: space

g.remove removes data base element files from the user's current mapset.

Once you create MASK, the following processes (commands) are
affected by the MASK until you remove it.
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r - Silall = ik

session Edit View Bookmarks Seftings Help
GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/work > r.mapcalc "HASK=if (ROI==524296)" -l

d[Raster MASK present] j MASK is active Creation of MASK

GRASS b U cvs:/mnt/sdal/#is_knoppix/fwork > d.mon x0
using default visual wlfich is TrueColor

Emlm_"m 65536 This command is affected by MASK.

d[Raster MASK present
GRASS b.U.cvs:/mnt/sdal/gis_knoppix/work > g.remove rast=MASK
REMOYE [MASK] MASK removal

raster

header

category

color MISSING

history

misc

fcell MISSING

g3dcell MISSING
GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/work > d.mon x1

started

using default visual which is TrueColor ‘\\
ncolors: 65536 . -
Graphics driver [x11 started This command is not affected by MASK. EI|

| ] Shell

[ Raster MASK present ] disappeared 137



9.2 Extraction of specific LC class from LC map

9.2.1 Extract only “Grasssland” area 11414 110/10] 5
912|4]|6|10(10
9/6(1018| 1|7

BU Legend 313150820
: Water (and Goode's interrupted space) ) 3[1]8]1]5]9
: Evergreen Needleleaf Forest 3|11 7]7]1
: Evergreen Broadleaf Forest original image
: Deciduous Needleleaf Forest
: Deciduous Broadleaf Forest > —>0

: Mixed Forest

: Closed Shrublands
: Open Shrubland

: Woody Savannas

PO PR N A ©ONOOARAWN 2O

. Savannas

: Grassland —>1

: Permanent Wetlands ) 0/0/0/1]1]0
: Croplands 0100011

: Urban and Built-up — o|{o[1]0]|0]0
: Cropland/Natural Vegetation Mosaic ’ 0 olojo|O0|o]oO
: Snow and Ice o(o|{0|0f0]|O
: Barren or Sparsely Vegetated ) olololololo

output image 138



session Edt View Booknarks Settings Help
GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/work > r.mapcalc "grassland=if(BU==10)" =l

100%

GRASS b6.0.cvs:/mnt/sdal/gis_knoppix/work > d.mon xD
using detault visual which is |ruelolor

ncolors: 65536

Graphics driver [x01 started

GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/work > d.rast map=grassland
100%

GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/work > d.vect map=border type=boundary

color=black “‘M_ — Lk |
Zal A shel M =

{W‘f"

‘v.:..

B Grassland
[ ] Othders
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9.2.2 Extract “Forest” area

BU Legend

©Coo~NOOOGLPh,WN=-0

: Water (and Goode's interrupted space)
: Evergreen Needleleaf Forest

: Evergreen Broadleaf Forest

: Deciduous Needleleaf Forest

: Deciduous Broadleaf Forest

: Mixed Forest /
: Closed Shrublands 3\
: Open Shrubland
: Woody Savannas
: Savannas

10 :
: Permanent Wetlands

: Croplands

: Urban and Built-up

: Cropland/Natural Vegetation Mosaic

: Snow and Ice

: Barren or Sparsely Vegetated )

Grassland

—>0

r —> 1

>:>o

Wlw |© |© |~
= (=W N |
—_—

o

o
~N|= | |0 |
~N (o [=
s o=

original image

_ A [ - | -
=~~~ |Oo|o

1
0
0
1
1
1

o||lO|O|o|O

1 0

output image
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Session Edit Yiew Jookmarks Seftings Help

GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/work > r.

mapcalc "forest=if(1<=BU&&5>=BU)" -l

100%
GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/work > d.
using default visual which is TrueColor
ncolors: 65536
Graphics driver [x0] started
GRASS b6.0.cvs:/mnt/sdal/gis_knoppix/work > d.

100%

GRASS 6.0.cvs:/mnt./sdal /fgis_knoppix/uork > d.
or=bhlack

As| A shell

mon x0

rast map=forest

vect map=horder type=houndary col

—
El

B Forest
[ ] Othders
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9.3 Calculation of NDVI

A = (input file name1)
>r.mapcalc||“NDVI=1.0*(A-B)/(A+B)” : :
B = (input file name2)

[]: space

It is important to include a multiplier of 1.0 at the beginning of the
map algebra expression when integer values are divided.

—_Heixh

Session Edit VWiew Bookmarks Settings Help

GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/work > r.mapcalc "NDYI=1.0%{(ch2-ch1)/(ch2+ch1)" =l
100%
GRASS 6.0.cvs:/mnt/sdal/gis_knoppixfwork > export GRASS_WIDTH=800
GRASS 6.0.cvs:/mnt/sdal/gis_knoppixfwork > d.mon x0
using default visual which is TrueColor
ncolors: 65536
Graphics driver [x0] started [ |
GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/work > d.rast map=NDYI
100%
GRASS 6.0.cvs:/mnt/sdal/gis_knoppixfwork > d.legend map=NDYIL :j

| ] Shell
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How to get max and min values of NDVI

> r.describe [Imap = A A = (input file name) []: space

r.describe prints terse list of category values found in a raster map layer.

LTI I = - RO R

asession Edit view Biokmarks Settirgs Help

GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/work > r.describe map=NDYI 2l
REA ; NT1 ... 100%

—0.662900 thru 0.820301
/gis_knoppix/work > |} EI

Min Max
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9.4 Histogram equalization

A = (input file name)
> r.rescale.eq linput = Alloutput =B || to = 0, 255 3

= (output file name)

. . . Space

r.rescale.eq rescales histogram equalized the range of [ sp
categoryvalues in a raster map layer.

iiﬁﬂ"ﬁﬂiﬁﬂﬂﬁﬁﬂiﬂiﬂiﬁ — =i

Session Edit View Bookmarks Settings Help

GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/work > r.describe map=ND¥I =]

READING [NDYL in PERMANENT1 ... 100%

# —0.662900 thru 0.820301

GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/work > r.mapcalc "NDYI_int=1000000=NDVYI"
100%

GRASS 6.0.cvs:/mnt/fsdal/gis_knoppix/uor
NDVYI_eq to=0,255

Reading NDY¥I_int ... 100% _J
Rescale NDVI_int[-662900,.8203011 t¢/ NDYI_eql0.255] 3

S| shen ‘//'

> r.rescale.eq input=NDV¥I_int output=

V4

If raster values are floating point, we need to change
them to integer before rescaling. 145




NOVI In mopset PERMANENT

K=AXIS: Cell Values
Y-AXIS: Nurber of cells in thousands

0 2 4 6 8 101214 1618 20 22 24

KRS Cell Walues in tens
Y=MX1S: Nurber of cells in hundreds
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9.5 Histogram normalization

where x_ ; mean of input image

7y S, ; standard deviation of input image
Y= S_ (X - Xm) TYm Y., ; mean of output image
X S, ; standard deviation of output image

Generally a normal distribution of density in an image would create an
image that is natural for a human observation. In this sense the histogram
of original image may be sometimes converted to the normalized
histogram as shown in figure. However this conversion, pixels wit same
gray scale should be reallocated to other pixels with a different gray scale.

Histogram normalization may be applied to an unfocused image with alow

dynamic range. f
A A

R [

histogram normalized histogram
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< Procedure of Histogram normalization >

Step 1. Calculate mean and standard deviation of input

image by “ r.univar”
[]: space

> r.univar |linput = A A = (input file name)

r.univar calculates univariate statistics of a raster map.

This includes the number of cells counted, minimum and maximum
cell values, range, arithmetic mean, population variance, standard
deviation, and coefficient of variation.

Step 2. Calculate normalized values by “ r.mapcalc’

>r.mapcalcJ“B=1.0*(S, /S, )/ (X=X, ) +Yp"

B = (output file name) || space
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& '-lm- ROTEaTE '

Session Edit Wiew Bookmarks Seftings Help

GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/work > r.univar input=ND¥I

Processing .. 100%

total null and non—-null cells: /7372800
total null cells: 192548

0f the non—null cells:

n: /353542

minimum: —-0.6629

maximum: 0.820301

range: 1.4832

mean: 0.184511

standard deviation: 0.330028
variance: 0.108919

GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/work > r.mapcalc "ND¥I_nor=1.0%(1/0.330028)

variation coefficient: 1/78.866 %
sum: 1.35681e+006

#*(ndvi-0.184511)"

100%
GRASS 6.0.cvy dal/gis_knoppix/work > [

4]

El i shell
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1
3
x

NOVI In mopset PERMANENT

K=AXIS: Cell Values
Y-AXIS: Nurber of cells in thousands

K=AX1S: Cell Values
Y=AX1S: Nurber of cells in thousands
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session Edit View Bookmarks Settings Help

GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/work > r.univar input=ND¥I_nor
Processing .. 100%

total null and non—null cells: 7372800
total null cells: 19258

0f the non—null cells:

n: 7353542

minimum: —2.56769

maximum: 1.92647

range: 4.49417

mean: 1.2047e-06

standard deviation: 1

variance: 1

variation coefficient: 8.30086be+(/ %
sum: 8.8b878

2| | shell
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Section 2. Data Processing in Latitude-Longitude
Coordinate System

10. Raster mosaic
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10.1 Selection of the area

>g.region/w=P[le=QlIn=Rlls=Sllres=T

P = (value of western edge)

(
(grid resolution)

value of southern edge)

|| space

10.2 Import of image files

> r.in.gdal |linput=A [loutput=a

> r.in.gdal | linput=B | loutput=Db

> r.in.gdal | linput=C

> r.in.gdal

output=c

input=D [loutput=d

A, B, C, D, ==+ = (input file name)

a, b, c,d, === = (output file name)

|| space
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10.3 Mosaicking

> r.mapcalc|| "area1=if(isnull(a), -1, a)"
"area2=if(isnull(b), -1, b)"
"area3d=if(isnull(c), -1, c)"

"aread=if(isnull(d), -1, d)"

> r.mapcalc

> r.mapcalc

> r.mapcalc

> r.mapcalc || “output=max(areal, area2, area3, area4, ------- )"

> r.null|| map=output || setnull = -1"

|| space
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Shell script of SRTM mosaicking

SRTMmosaic.sh (~/research/WebMODIS/GRASS) - gedit

Zr4(E) WE(E) For(¥) WRE) Y—(I) FFaxrb(D) ~IF(H)
[ .2 = 5 [E] #a R
R ORAL #EF  fF... #WRY BBYUMT | KR EfR
makeRGBmsk.sh 3 |[¢ SRTMmosaic.sh 3 |
# /usr/bin
|[_.]ridbb52 Shome fakals/research/WebMODIS /GRASS /gis/lallun/PERMANENT =<EOF
g.region n=24 5=8 e=110 w=1G2
g.region -p
r.in.gdal input=/home/akats/research/W=bMODIS/GRASS/Z 57 B.TLF output=srtms708
r.in.gdal input=/home/akats/research/W=bMODIS/GRASS/Z 57 9.TLF output=srtms709
r.in.gdal input=shome/akats/research/wWzbMODIS/GRASS/Z_57_10.TLF OUTpUT=5rtm57 10
r.in.gdal input=/home/akats/research/WzbMODIS/GRASS/Z 57 11.TIF output=srtm5711
r.in.gdal input=/home/akats/research/W=hMONTS/GRASS/7_58_8 . TTF nutput=srim5808
r.in.gdal input=/home/akats/research/W=bMODIS/GRASS/Z 58 9.TIF output=5rtm5809
r.in.gdal input=/home/akats/research/W=bMODIS/GRASS/Z 58 10.TIF output=srtmS810
r.in.gdal input=/home/akats/research/W=bMODIS/GRASS/Z 58 11.TIF output=srtm5811
r.mapcalc "areal=1f(isnull(srtm5708), -1, srtm5768)"
r.mapcalc "area2=if (isnull{srtm5709), -1, srtm5709)"
r.mapcalc “area3=if(isnull(srtm5716), -1, srtm5718)"
r.mapcalc “aread=if(isnull(srtm5711), -1, srtm5711)"
r.mapcalc “area5=if(isnull(srtm5808), -1, srtm5808)"
r.mapcalc "areab=1if(isnull(srtm5889), -1, srtm5S869)"
r.mapcalc "area7-i1f(isnull{srtm5818), -1, srtm5810)"
r.mapcalc "area8=1f(isnull(srtm5811), -1, srtm5811)"
r.mapcalc “srtm=max(areal, area2, area3, aread, area5, aread, area7, aread)"
r.null map=srtm setnull=-1"
EOF
(3 17. 1 713 [(FAl
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Section 2. Data Processing in Latitude-Longitude
Coordinate System

11. Raster statistics
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11.1 Search raster data information

> r.report| | map= A A = (input file name)

|| space

Session Edit Wiew Bookmarks Settings Help

i —_HQHXH

GRASE 6.0.cvs:/mnt/sdalsgis knopplxswork > r.report map=EBU ]
r.stats: 100%

T RASTER MAP CATEGORY REFORT I
L el SN B SO RA EOTE)
| north: 24N east: 110E |
[REGION south: aH west : 107E |
| res: 0100:45  res: 0:00s |
IMQSK:HDHE I
IMQP: funtitled) (BU in PERMAMNENT) I
o Category Infovmation |
| eldeseription |
| Of |
| 11 |
| z| |
| 41 |
N r.report allows the user tosetupa |
| 71 .

& series of report parameters to be |
kel applied to a raster map layer, |
iﬁi and creates a report. i
14

|16 | |
e + hd|

El & Shell |
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11.2 Generates area statistics for raster data

> r.stats linput = All -p L-n

A = (input file name)

[]: space

Segsion Edit View Bookmarks Seftings Help
GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/uork > r.stats input=BU -p —n Bl
r.stats: 100%
0 33.50%
1 0.52%
2 23.99% BU Legend
4 1.10% 0 : Water (and Goode's interrupted space)
g g:§g§ 1 : Evergreen Needleleaf Forest
7  0.93% 2 : Evergreen Broadleaf Forest
g g-gg§ 3 : Deciduous Needleleaf Forest
10 1.86% 4 : Deciduous Broadleaf Forest
11 0.30% 5 : Mixed Forest
12 14.90% :
2 e am 6 : Closed Shrublands
14  4.40% 7 : Open Shrubland
16 0.18% _ _ 8 : Woody Savannas
GRASS 6.0.cvs: /mnt/sdal/gis_knoppix/work > [} 9 : Savannas
2| mshen | 10 : Grassland
-A  Print averaged values 1; : (P:e"nlan(ejnt Wetlands
-a  Print area totals - wropiands -
. 13 : Urban and Built-up
-C Print cell counts 14 : Cropland/Natural Vegetation Mosaic
-p  Print approximate percents 15 : Snow and lce
-l Print category labels 16 : Barren or Sparsely Vegetated
-n Suppress reporting of any NULLSs 158



11.3 Export area statistics for raster data in text format

A = (input file name)

> r.stats [linput = A[]-a []-n > B.txt
g B = (output file name)

|
x

/R

Session Edit Wiew Bookmarks Settings Help

GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/work > r.stats input=BU -a -n > BU_area.txt 2l
r.stats: 100%

GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/work > |} At

Eile Edit Miew Biokmarks Tools EI
aettings Help

| 1 5 Q@ &~->
D 510832705267.374280 -
FB812661333. 063386 =
ABE090E333293. 352710
16402297143, 333677
48034231754, 721466

2280276540, 851407

14004133580, 017237
147786123141.128448
F2E57881134.731333

10 27882381828,137732

11 4643663733, 330753

12 22431E6371572.110107

13 1881483704 . RB157R3

14 BSO0B292036. 567694 —_—
16 2688334222.434218 -:l

[ N e Ty [ R S R
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11.4 Generates area statistics for raster data with mask

ITI | _ Rl
Session Edit View Bookmarks Seftings Help
GRASS b6.0.cvs:/mnt/sdal/gis_knoppix/work > d.mon x0 A

using default visual which is TrueColor

ncolors: 65536

Graphics driver [x0] started

GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/work > r.mapcalc "MASK=if (ROI==524296)"
100%

[Raster MASK presentl]

GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/work > d.rast map=BU

100%

[Raster MASK presentl]

GRASS 6.0.cvs:/mnt/sdal/gis_knc

ﬁ% | shell

Ll
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Session Edit View Bookmarks Settings Help

GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/uork > r.stats input=Rl —p -n =]
r.stats: 100%
5.06%
0.96%

38 .85% E’E i =l A |~ =
.2b%

.23%

.81%

02%

.28%

.85%

10 1.3/%

11 0.75%

12 18.20%

13 0.18%

14 5.88%

16 0.30%

[Raster MASK presentl]

_@ i Shell

OO RAMNRPE O
Er Sl el = s R

161



11.5 Calculation of univariate statistics
from a raster map

> r.univar [|input = A A = (input file name)

session Edit View Bookmarks Seftings Help

GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/work > r.univar input=NDVYI

Processing .. 100%

total null and non—null cells: 7372800
total null cells: 19258

0f the non—null cells:

n: /33542

mirnimum: ©.6629

maximum: 0.820301

range: 1.4832

mean: 0.184511

standard deviation: 0.330028
variance: 0.108919

variation coefficient: 178.866 %
sum: 1.35681e+06

Ll

2' & shell
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Section 2. Data Processing in Latitude-Longitude
Coordinate System

12. Land cover classification
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12.1 Supervised Classification

< Data List >

Multi—
spectral
images

Images for classification

MODIS 10-days composite images
(CH1, CH2, CH3, CH4, CH5, CH6, CH7)

r.digit
v.digit

. HENELS

e

Training data —
Training areas

Land cover map of Boston University

Cluster
: statistics

Supervised classification

Classification

)

Landuse
classes
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12.1.0 Import raster data (imagery files)

akats@webmodis:~/research/JAXA_SAFE/GRASS/LC/20080622

Z274M(E) WEE) FTH(V) #HixEID #£F(B) ~IIF(H)

IGRASS 6.2.2 (latlon):™/research/JAXA_SAFE/GRASS/LC/20080622 > r.
2 north=24 south=8 east=110 west=102 rows=3840 cols=1920
IPercent Complete: 100%

CREATING SUPPORT FILES FOR CHI

GRASS 6.2.2 (latlon):™/research/JAXA_SAFE/GRASS/LC/20080622 > r,
2 north=24 south=8 east=110 west=102 rows=3840 cols=1920
IPercent Complete: 100%

CREATING SUPPORT FILES FOR CH2

IGRASS 6.2.2 (latlon):™/research/JAXA_SAFE/GRASS/LC/20080622 > r.
2 north=24 south=8 east=110 west=102 rows=3840 cols=1920
IPercent Complete: 100%

CREATING SUPPORT FILES FOR CH3

GRASS 6.2.2 (latlon):™/research/JAXA_SAFE/GRASS/LC/20080622 > r,
Z north=24 south=8 east=110 west=102 rows=3840 cols=1920
IPercent Complete: 100%

CREATING SUPPORT FILES FOR CH4

GRASS 6.2.2 (latlon):™/research/JAXA_SAFE/GRASS/LC/20080622 > r,
2 north=24 south=8 east=110 west=10Z rows=3840 cols=1920
Percent Complete: 100%

CREATING SUPPORT FILES FOR CHS

GRASS 6.2.2 (latlon):™/research/JAXA_SAFE/GRASS/LC/20080622 > r,
2 north=24 south=8 east=110 west=102 rows=3840 cols=1920
Percent Complete: 100%

CREATING SUPPORT FILES FOR CHG&

GRASS 6.2.2 (latlon):™/research/JAXA_SAFE/GRASS/LC/20080622 > r,
2 north=24 south=8 east=110 west=102 rows=3840 cols=1920
Percent Complete: 100%

CREATING SUPPORT FILES FOR CH7

GRASS 6.2.2 (latlon):™/research/JAXA_SAFE/GRASS/LC/20080622 > r,
outh=8 east=110 west=102 rows=1920 cols=960

IPercent Complete: 100%

CREATING SUPPORT FILES FOR BU

|GRASS 6.2.2 (latlon):/research/JAXA_SAFE/GRASS/LC/20080622 > [

in.

in.

in.

in.

in.

in.

in.

in.

bin

bin

bin

bin

bin

bin

bin

bin

input=MOD_V IETNAMZ00T0401-10_HKM_CH1 . raw

input=MOD_V IETNAMZ00T0401-10_HKM_CHZ . raw

input=MOD_V IETNAMZ00T0401-10_HKM_CH3. raw

input=MOD_VIETNAMZ00T0401-10_HKM_CH4 ., raw

input=MOD_VIETNAMZ00T0401-10_HKM_CHS . raw

input=MOD_V IETNAMZ00T0401-10_HKM_CHE . raw

input=MOD_V IETNAMZ00T0401-10_HKM_CHY . raw

output=CH1 bytes=|~

output=CHZ2 bytes=

output=CH3 bytes=

output=CH4 bytes=

output=CHS bytes=

output=CHE bytes=

output=CH7 bytes=

input=BU_LC_Vietnam_1KM. raw output=BU bytes=1 north=24 s
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12.1.1 Create group and subgroup of imagery files

> i.group ||/group=A[|subgroup=B||input=C, D, - --

A = ( name of group )
B = ( name of subgroup )
C, D, *** = ( name of input data ) || space

Sesszion Edit View Bookmarks Settings Help

GRASS 6.0.cvs:/mnt/sdal/gis_knoppixfwork > i.group group=Mod subgroup=subMod =
input=CH1_CH2 ,CH3,CH4 ,CH5,CH6,CHY
group Mod — does not yet exist...
Creating new group Mod

Adding files to sub—group

Adding raster map CHL

Adding raster map CH2

Adding raster map CH3

Adding raster map CH4

Adding raster map CHS

Adding raster map CHG6

Adding raster map CH7

Done.

Ll

za| ) shen
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12.1.2 Generates statistics from raster training data

> i.gensig |/ trainingmap = Allgroup = B |Isubgroup = C [|signaturefile = D

A = (name of training map)

B = (name of image group)

C = (name of subgroup)

D = (output file name (signature file)) LI space

I.gensig is a non-interactive method for generating input into i.maxlik.

session Edit Wiew Bookmarks Settings Help

GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/work > i.gensig trainingmap=BU group=Mod =l
subproup=subMod sipnaturefile=BU_sig

Finding training classes ... 100%

15 classes

Calculating class means ... 100%

Calculating class covariance matrices ... 100%

Mriting signature file [BU_sigl ...
GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/work > |}

El ) shell
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12.1.3 Classify images by Maximum Likelihood method

> i.maxlik//group = Allsubgroup = BlIsigfile = ClIclass = D

A = (name of image group)
B = (name of subgroup)

C = (name of signaturefile)
D = (output file name)

|| space

i.maxlik is a maximum-likelihood discriminant analysis classifier.

session Edit Wiew Bookmarks Settings Help

GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/work > i.maxlik group=Mod subgroup=subMod -l

sigfile=BU_sig class=LC_class
i.maxlik ... 100%

GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/work > |

=

A (] Shell
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12.1.4 Display classification result

-

B3 6.0.cv - Monito

i

o i Jlalix
Session Edit View Bookmarks Settings Help
GRASS 6.0.cvs:/mnt/sdal /gis_knoppix/work > d.mon x0 -l

using default visual which is TrueColor

ncolors: 65536

Graphics driver [x01 started

GRASS 6.9.cvs:/mnt/sdal/gis_knoppix/work » d.rast map=LC_class
100%
GRASS 6.0.cvs:/mnt/sdal /gis_knoppix/work > d.lesend map=LC_class

GRASS 6.0.cvs:/mnt/sdal /gis_knoppix/work > r.stats input=LC_class -p —n >
LC_class.txt
r.stats: 100%

|
|

IT. ! U= AV — ] 2 X

I I T

—_
- @ m o~ &N W =

J Y
F= A2

|_JE

File Edit Miew Bookmarks Tools
aettings Help

| HE3 @ -

-0E%
0. 94%
23.83%
22
L13%
09%
. 00%
-49%
703
O
. 0%
. R
ik
CI1E
. BB

— oDwooooO

—_
L)
— u =




12.2 Supervised Classification using Mask

< Data List >

e Multi—

Images for classification p L ﬁﬁZZLfE'

MODIS 10-days composite images m::.gi.r
(CH1, CH2, CH3, CH4, CH5, CHB, CH7) e

Mask [—— 2 @' “:%

1 :

I for Maski 2

mages for Masking S

| - statistics 3

- Land Sea Mask

i

Landuse
classes
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12.2.0 Import raster data (imagery files)
—> see “12.1.0”

12.2.1 Create group and subgroup of imagery files

—> see “12.1.17

12.2.2 Import raster data and create mask

& ( ol _

session Edit Wiew Bookmarks Settings Help

GRASS 6.0.cvs:/mnt/sdal/gis_knoppixfwork > r.in.bin input:fmntfsdal!gis=knﬂppix;ﬂ
/data/LSH_Vietnam_HKM output=LSM bytes=1 north=24 south=8 east=110 west=102 row
5=3840 cols=1920

Percent Complete: 100% N Import raster for creating Mask
CREATING SUPPORT FILES FOR LSM

GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/work » r.mapcalc "MASK=if (LSM==1)"

100% \

[Raster MASK present] Creating Mask

GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/uerk > | EI

El | Shell
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12.2.3 Generates statistics from raster training data

> see “12.1.2”
12.2.4 Classify images by Maximum Likelihood method

—> see “12.1.3”
e

session Edit View Bookrrarks Settings Help

GRASS 6.0.cvs:/nnt/sdal/gis_knoppix/work > i.gensig trainingmap=BU group=Mod su =l

bgroup=subMod signaturefile=BUmask_sig x\\

Finding training classes ... 100% o o

1% classes Generates statistics from raster training data
Calculating class means ... 100%

Calculaling class covariance malrices ... 100%

Mriting signature file [BUmask_sigl ...
LRaster MASK presentl

GRASS b6.0.cvs:/nnt/sdal/gis_knoppix/work > i.maxlik group=Mod subgroup=subMod s

iofile=BUmask sig class=LCmask_class
i.maxlik ... 100% \
[Raster MASK present] Classify images by Maximum Likelihood method

GRASS 6.0.cvs:/nnt/sdal/gis_knoppix/work > |j :j

S| ] Shell
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12.2.5 Display classification result

Session Edit View Bookmarks Settings Help

using default visual which is TrueColor
ncolors: bbbh3b

Graphics driver [x01 started

[Raster MASK present]

GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/work > d.mon x0

GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/work > d.rast map=LCmask_class

100%
[Raster MASK present]

GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/work > d.legend map=LCmask_class

[Raster MASK present]

GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/work > r.stats input=lCmask_class —-p —n >

LEmask_claﬁs:txt
r.stats:  100%
[Raster MASHCHGEH:REEIEII

[B+
§
]

T

S o] T e N

s
[]

() (0 sk | | &) %))

File Edit “iew Bookmarks
Tools Settings Help

| ]

. 70%
LA7E
4%
RN
L 18%
LA
Lo
al%
. 19%
o 19.95%
1.49%
12 2.05%
13 1.87%
14 2.7E%

— [

r-J
L= OO m O

= W -l B o=

—_
—

15 3.0E%

[ 3 @ »f
B
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12.2.6 Identification of land cover classes

Legend of Training Data Legend of
(LC map of Boston Univ.) classification result
(see 11.1) (see 12.2.6)
0 > 1. Water
Legend of LC map from Boston Univ. 1 » 2 - ENF
0 : Water (and Goode's interrupted space) R ]
1 : Evergreen Needleleaf Forest 2 > 3: EBF
2 : Evergreen Broadleaf Forest 4 > 4 : DBF
3 : Deciduous Needleleaf Forest . .
4 : Deciduous Broadleaf Forest 5 5. MF
5 : Mixed Forest 6 > 6 : C-Shrub
6 : Closed Shrublands » 7 - O-Shr
7 : Open Shrubland / R O-Shrub
8 : Woody Savannas 8 » 8 : W-Savanna
9 : Savannas 9 » O - Savanna
10 : Grassland R
11 : Permanent Wetlands 10 > 10 : Grassland
12 : Croplands 11 > 11 : P-Wetland
13 : Urban and Built-up > )
14 : Cropland/Natural Vegetation Mosaic 12 12 Cropland
15 : Snow and Ice 13 > 13 : Urban
16 : Barren or Sparsely Vegetated 14 > 14 - C/N Mosaic
16 > 15 : Barren
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12.3 Generating training areas from raster data

12.3.1 display raster data

Z74M(F) WWE(E) For(V) #xET) #F(B) ~IF(H)
=% b4 |akats@wehmudis:ufresearth,‘jn"- b4

GRASS 6.2.2 (latlon): " /research/WebMODI|5,/GRASS » d.mon x0 sl
using default visual which 15 TrueColor
ncolors: 65536

Graphics driver [x0] started .
GRASS 6.2.2 (latlon): /research/WebMOD|S/GRASS > d.rast map=BU

‘I ﬂﬂ% ?co - Location:.latlon - B x

GRASS 6.2.2 (lat | )
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12.3.2 Select training area [: space

> r.digit |loutput = A A = (output file name)

The r.digit provides the user with a way to draw lines, areas, and circles on
a monitor screen, and to save these features in a raster map. Lines, areas,
and circles are to be drawn using a pointing device (mouse).

2 i =< i
ZrAE) WEE Forv) mxET) H#F(B) ~JIF(H)
IMEF. b 4 |akats@wehmudis:-,I'researchfjﬁu}{h_5-~ £

GRASS 6.2.2 (latlon): "/research/WebMODIS/GRASS > r.digit output=trainarea |~ |

Please choose one of the following
define an area

define a circle

define a line

exit (and create map)

gquit (without creating map)

> 1 v/

[ i i =

enter “A“ then hit "Enter (or Return)"
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12.3.3 Definition of area

Zr4M(E) WEE) Fn(V) @RI 7B ~AT(H)

B # lakats@webmodis:~/research/JAXA_SA- 3
GRASS 6.2.2 (lat on):"/research/WebNODIS/GRASS > r digit output=trainarea gﬂ

Please choose one of the following
A define an area
G define a circle
L define a line
¥ exit (and create map)
B guit (without creating map)

middle button

“tons: )

> a
’Burtunsr
| Left:  where am i
I Mddle: mark point I\
Right: done ] How to select area

am - == .

EAST: 106:54E NORTH: 15:26EN
EAST: 107E NORTH: 1E:1E6N
EAST: 108:02E NORTH: 1&:28N
EAST: 108BE NORTH: 15:30N
EAST: 106:b2E NORTH: 1%:28N

Enter the category number for this area: 1
Enter a label for catepory 1 [] catl

1 [catl]

Look ok? (y/n) [¥] ¥

click
Flease choose one of the following .

A& define an area rlght bUtton
define a circle
deline a line
exit (and create map)
quit (without creating map) |

L= T ]
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i

Z74An(E) WRE) For(M) #xE(I) 27(B)

~JLF(H)

sk % |ak

Flease choose one of the following
A define an area
 define a cirele
L define a line
¥ exit {and create map)
Q quit (without creating map)

> c
Nark the center of the circle
Buttons:
Left: where am |
MWicdle: mark point
Right: done
EAST: 1047:10E NORTH: 15: 28N
Nark a point on the perimeter
Buttons:
Left: where am |
Micdlc: mark point
Right: done
EAST: 1047:22E NORTH: 14:58N

Enter the category number for this circle:
Enter a label for category 2 [] czat?

2 [eat?]

Loock ok? (y/n) [¥] v

Flease choose one of the following
A define an area
C define a circle

als

2
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12.3.4 Exit and creating map

Zr4IE) WEE)

F(V)  HiF(D)

(2 F

Flease choose one of the following
define an area

A

[ I

>

X

define a circle

define a |ine

exit (and create map)
guit (without creating map)

Creating raster map trainarea

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass

#1
£2
F3
4
¥5
&6
¥7
8

(of
(of
(of
(of
(of
(of
(of
(of

B)
8)
B)
8)
B)
B)
8)
B)

. Writing
. writing
. writing
. writing
. wWriting
. writing
. writing

writing

Creating support files for

Done

GRASS 6.2.2 (latlon):~/research/WebMOD1S/GRASS > |}

raster
raster
raster
raster
raster
raster
raster
raster
raster

Mia b
map
map
map
map
map
map
map

map <trainarea>

27(B) ~WZ(H)
b8 ‘ akats@webmodis:~/research/JAXA_S -

100%
100%
100%
100%
100%
100%
100%
100%

|
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12.4 Unsupervised Classification using Mask

< Data List >

Images for classification

MODIS 10-days composite images
(CH1, CH2, CH3, CH4, CH5, CH6, CHY7)

Images for Masking

- Land Sea Mask

lustarin

4

Cluster
: statistics

IYQ,

Classification

Assignment

-

Landuse
classes
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12.4.0 Import raster data (imagery files)

12.4.1 Create group and subgroup of imagery files

> see“12.1.1”

12.4.2 Import raster data and create mask

> see“12.1.2”
“m el RShaTTSE -

Session Edit View Bookmarks Settings Help

GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/work > r.mapcalc "MASK=if (LS5M==1)" Al
100%
d[Raster MASK preserE j

GRASS 6.0.cvswmnt/sdal/gis_knoppix/work > |}
Za| ] shel ‘<\\\\\

The MASK is activa
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12.4.3 Clustering of image data

> i.cluster|/group = Allsubgroup = Blsigfile = Cliclasses = D

A = (name of image group)

B = (name of subgroup)

C = (File contains result signatures )

D = (Initial number of classes ) []: space

i.cluster - An imagery function that generates spectral signatures
for land cover types in an image using a clustering algorithm.
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clustering of image data

session Edit Wiew Bookmarks Setlings Help

GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/work > i.cluster group=Mod subgroup= 2l

subMod siofile-Mod _mask_sig classes=10 report=report_Mod_mask.txt
Reading image ... 100%

Tteration 1: %Convergence 58./3 (0s elapsed. 0s left)
Tteration 2: ZConvergence 7/4.67 (0s elapsed. 0s left)
Tteration 3: ZConvergence 90.53 (0s elapsed. 0s left)
ITteration 4: Zlonverpence 93.59 (05 elapsed. 05 left)
Tteration 5: %Convergence 95.29 (0s elapsed. 0s left)
Iteration b: Zlonvergence 96.67 (0s elapsed. 0s left)
Tteration 7: ZConvergence 97.44 (0s elapsed. 0s left)
Tteration 8: Zlonvergence 97.56 (0s elapsed. 0s left)
Tteration 9: %Convergence 97.49 (0s elapsed. 0s left)

Tteration 10: %Convergence 97.50 (0s elapsed. 0s left)
Tteration 11: ZConvergence 9/7.47 (0s elapsed. 0s left)
Tteration 12: %Convergence 97.66 (0s elapsed. 0s left)
Tteration 13: ¥#Convergence 98.73 (0s elapsed. 0s left)
[Raster MASK present]

L L

| | Shell
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12.4.4 Classify images by Maximum Likelihood method

> see“12.1.3”

N TP — Slialx

Session Edit View Bookmarks Settings Help

GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/work > i.maxlik proup=Mod subgroup= ]
subMod sigfile-Mod_mask_sig class=LC_Mod_mask_class re j=LC_Mod_mask_re j

i.maxlik ... 100%
[Raster MASK presentl ‘\\\\~

Za| ) shen

classify images =
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12.4.5 Display classification result

e

Session Edit Wiew Bookmarks Sefings Help

using default visual which is TrueColor
ncelors: 65536

Graphics driver [x01 started

[Raster MASK present]

GRASS b6.0.cvs:/mnt/sdal/gis_knoppix/work > d.mon x0

GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/work > d.rast.leg LC_Mod_mask_class

100%
Clear screen with:
d.frame —¢
[Raster MASK presentl

E%g i shel

Class
Class
Class
Class
Class
Class
Class
Class
Class

L B ) B | L I b

o
10
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12.5 Reclassification of results

12.5.1 Check report statistics for original map

> r.report/|map = A A = (original map) || space

12.5.2 Reclassification

A = (original map)

> r.reclass || input = A [loutput =B <

B = (reclasssified ma
>ab=allclass1 ( P)

a, b’ "
>cde=f class2 J = (number of original map)
>fno = yllclass3 o @ B e
S neees J = (number of new map)
> end J class1, class2, - --

= (category label of new map)

|| space
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e ey Slialix

Session Edit View Bookmarks Settings Help

GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/work > r.report map=LC_Mod_mask_class Al
r.stats: 100%
T fa A ———— +

| RASTER MAP CATEGORY REPORT |

ILOCATION: latlon on Jyl 27 14:47:01 20091

| north: 24N east : 110E
IREGION south : 8N west : 102E
| res: 0:00:15 res: 0:00:15

Check report statistics
for original map |

| Category Informot: - '

| #ldescription LC Mod okl ase

-—---—————

I 1fClass 1

h 2iClass 2 Class 1

I 31Class 3 Class Z

h 4 4 Class 3

II 5.61655 Clagss 4

? 2:31355 g Class &

ass 0

| 8IClass 8 number of original ot
ass

|I 9iClass 9 map Class 8

Hlﬂiﬁlass 10 cl 5

[—*Jno data ass

] Class 10

Ao| ] Shel

...................................................................................................................................................................................................................... 188




ﬂ il = Tl

Session Edit View Bookmarks Settings Help
GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/work > r.reclass input=LC_Mod_mask_class Al
output=LC_Mod_mask_Reclass
Enter rule(s). "end” when done, "help"” if you need it
Date rapge-is 1 4o 10 g -
> 12 =1 Apple Reclassflcatlonj
I[> 3 4 = 2 Orange |
> 5 6 = 3 Peach | R
I[>7 8 = 4 Grape | 2
I|> 9 20 = 5 Banana | S meesies
V_end _/
[Raster MASK presentl I:' 1) Apple
o] (i shel L ?) Orange
___________ B :) Peach
EI 4) Grape
n £) Banana
1
Z2
3
4
]
&)
7
&}
5
10
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Section 2. Data Processing in Latitude-Longitude
Coordinate System

13. Principal Component
Analysis
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- Multispectral image channels often contain correlations
due to similarities of the spectral response of the observed
objects or slightly overlapping filter functions of the
spectral sensor.

- This leads to redundancies within the data set.

- The “Principal Component Analysis (PCA)” has been
developed to transform such a data set to a new data set
without correlations between the channels.

- This will concentrate the image information in fewer
image channels (reduction of image dimensionality), which
is of particular interest for hyperspectral data.
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-The PCA transforms the original multispectral data set to
a new spectral coordinate system, the Principal Component
axes, which are orthogonal to each other.

- In general, the first principal component (PC) image
contains the maximum possible variance of the original
images.

- The second principal component image contains the
maximum possible variance not stored in the first PC
image, as the second PC axis is orthogonal to the first PC
axis.
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- The number of PC images is identical to the number of input
channels. The higher PC images explain remaining variances.
Since the amount of variance decrease from the first to the last
PC, uncorrelated noise (and sometimes some remaining igh
frequencies) is found in the PC image.
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- PCA is sometimes used for image compression, as it allows
the image information to be concentrated in fewer channels.

- PCA is also sometimes used to generate additional
channels to obtain more variables for classification process.
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PCA applied to channel TM3 and TM4 of a LANDSAT-TM5
data set. Both the original spectral axes (channel TM3, TM4)
and PC axes (PCA transformed channels TM3’, TM4’) are

shown.

TM4+

2557

1277

%

127 n

T —-—
2556 TM3
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> j.pcallinput = A, B, C, - -+ [loutput=a
A, B, C, === = (input file name)

a = a prefix for the transformed PC image files,
which will be enumerated incrementally

Session Edit Yiew Bookmarks Sefings Help

GRASS B.0.cvs:/mnt/sdal/gis_knoppix/work > i.pca input=CH1_CH2_CH3_CH4 _CH5_ =l

CH6.,CH7 output=Mod_pca

Lalculating covariance matrix...

Computing Means for band number 1... 100%
Computing Means for band number 2... 100%
Computing Means for band number 3... 100%
Computing Mcans for band number 4... 100%
Computing Means for band number 5... 100%
Computing Means for band number 6... 100%
Computing Means for band number 7... 100%

Computing row number
Computing row number
Computing row number

Computing row number
Computing row number
Computing row number
Calculating eigenvalues and eigenvectors...
Urdering eigenvalues in descending order...
Transposing eigen matrix...

1 of covariance matrix...
2 of covariance matrix...
3 of covariance matrix...
Computing row number 4 of covariance matrix...
5 of covariance matrix...
b of covariance matrix...
/ of covariance matrix...

100%
100%
100%
100%
100%
100%
100%

‘Eﬂ_lhmm
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Session Edit View Bookmarks Settings Help

Transposing eipen matrix...

Transforming data...

Mod_pca.l: 100%

Mod_pca.l1: Rescaling the data

Color table for [Mod_pca.ll set

Mod_pca.2: 100%

Mod_pca.2: Rescaling the data

Color table for [Mod_pca.2] set

Mod_pca.3: 100%

Mod_pca.3: Rescaling the data

Color table for [Mod_pca.3] set

Mod_pca.4: 100%

Mod_pca.4: Rescaling the data

Color table for [Mod_pca.4] set

Mod_pca.b5: 100%

Mod_pca.b5: Rescaling the data

Color table for [Mod_pca.5] set

Mod_pca.b: 100%

Mod_pca.b: Rescaling the data

Color table for [Mod_pca.6] set

Mod_pca./: 100%

Mod_pca./: Rescaling the data

Color table for [Mod_pca./1 set

Figen vectors:

( 0.15 0.46 0.06 0.12 0.60 0.48
-0.03 -0.25 -0.02 -0.04 -0.28

-0.01 -0.38 -0.22 -0.18 -0.28

(
(
(
( 0.13 -0.76 0.12 0.05 0.62 -0.10 —0.03 )
(
(

to 0.255 range ...

to grey

to 0.255 range ...

to grey

to 0.255 range ...

to grey

to 0.255 range ...

to grey

to 0.255 range ...

to grey

to 0.255 range ...

to grey

to 0.255 range ...

to grey

0.40 )
-0.14 0.91 )

0.56 -0.07 0.54 0.52 -0.32 0.12 -0.04 )

0.83 -0.07 )

-0.68 -0.03 0.71 -0.04 -0.00 0.16 0.00 )
0.43 0.08 0.37 -0.82 -0.01 0.

04 -0.00 )

100%

100%

100%

100%

100%

100%

100%

ZEJJlem||
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PC1 PC2 PC3

PC4 PC5 PC6 PC7
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Section 2. Data Processing in Latitude-Longitude
Coordinate System

14. 3-D display
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14.1 Start of NVIZ

> nviz| | elevation = A [Icolor = B

A = (input file name for elevation)
B = (input file name for texture)

|| space

Settings such as viewing vector can be

changed in GUI.

Finally, you'll have a following bird-eye view map. The height comes

from “A”, and the surface color comes from “B” value.

= s

Zr4I(E) WEE) For(V) =T #7(B) ~NT(H)

=

% |iske

GRASS 6.2.2 (latlon):"/research/WebMOD|S/GRASS > nviz elevation=srtm color=UMD

Loading Data

Loading Data
translating colors
recalculating normals. ..
% w 200
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Help

Eile Panel  Scripting
il Auto: W Clear W Draw
Feature: Main Features  — | Decorations  —
DRAW | Clear | Cancel
View: # eye . cenler - fly nong —
LOOK
j here
. center
5 Height zexag
\ 3733528 | [0.00700 top
N j cancel

{ perspective

J

16.0

RESET
l—
JE
twist [0.0

[LC--

3 ik | @ [GR-

[% SR

8 [ou--

8 [ou--

O [ma--

O GR--

O GR--

O wiz
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Section 2. Data Processing in Latitude-Longitude
Coordinate System

15. Export raster
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15.1 Export a raster to a binary file
15.2 Export a raster to a TIFF file

15.3 Export displayed image to PNG file
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15.1 Export a raster to a binary file 0: space

e A = (input file name)
> r.out.bin[|input = “ A ”lloutput =“B” _
B = (output file name)

The r.out.bin program exports a GRASS raster map to a binary array file.

it
Session Edit wiew Bookmarks Settings Help

GRASS 6.0.cv&@’sdalfgis_knuppixmnrk > r.out .bin input=province output= 2l
province

Exporting Raster as integer wvalues (bytes=2)
Using the Current Region settings ...

north=24.000000
south=8.000000

east=110.000000
west=102.000000

r=3840 The output image will be exported to
c=1920 .1

this directory
Percent complete:  99%
Done | j
S|l Shell

204



15.2 Export a raster to a TIFF file 0: space

A = (input file name)

> r.out.tiff |i =A =l
r.out.tiff [ linput = A [loutput B = (output file name)

s S BEE:

Session Edit View Bookmarks Settings Help

GRASS 6.0.cvs/mnt /sdal/gis_knoppix/work > r.out.tiff input=reb_image =l

output=rgb_image
GRASS 6.0.cvs:/mntAsdal/gis_knoppix/uork > |

el ) shen \

The output image will be exported to this directory

If you want to export images to another directory,
s e HENE
session Edit Miew Bookmarks Settings Help

GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/work » r.out.tiff input=rgb_image output 2l
=/mnt/sdal/gis_knoppix/work/output/rgh_image I

\\ The output image will be exported to “output” ]
directory as “rgb_image.tif”.

| shel
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15.3 Export displayed image to PNG file

> d.mon|start = PNG
>d.rast|/map = A
> d.vect|/map = B

> d.mon |/stop = PNG

A = (input file name1)
B = (input file name2)

|| space

This will write a file named map.png to be created in your current directory
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&= Sl - Wl w e » "

session Edit Woew Bookmarks Settiigs Help

GRASS 6.0.cvs:/mnt/sdal/gis_knoppix/work > d.mon start=PNG -
PNG: GRASS_TRUECOLOR status: FALSE
PNG: collecting to file: map.png. _ .

GRASS WIDTH=640. GRASS HEIGHT=480 @ display RGB image
Graphics driver [PNG] started t//
GRASS 6.0.cvs:/mnt/sdal/gis knoppix/work > d.rast map=rgb imape
100%
GRASS 6.0.cvs:/mnt/sdal/egis knoppix/work > d.vect map=border tuype=boundary
color=yellow ‘\\ _
fusr/local 7grassb.0.cvs—ib686-—pc-linux—gnu-22 01 2005/drive @ dISplay border
hile loading shared libraries: libtk.so.0: cannot open shared object tile:
No such file or directory
dbmi: Protocol error (invalid table/column name or unsupported column type)
WARNTNG: Cannot. open driver 'opr' :
HARNING: Cannot open DGR DBMI driver. @ display symbol
GRASS b.0.cvs:/mnt./adal fgis_knoppix/uork > d.vect map=city icon=hasic/point
size=20 color=red fcolor=red _
GRASS 6.0.cvs:/mnt./sdal fgis_knoppix/uork > d.vect map=city display=attr att
rcol=label lsize=20 lcolor=red \\\ ,
GRASS b.0.cvs:/mnt/sdal/gis_knoppix/uwork > d.mon stop=PNG @ dlSplay label
Monitor 'PNG’ terminated

GRASS B.0.cvs:/mnt /sdal/gis_knoppix/uork > | :j

~n| | Shell
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@ display RGB image

!

@ display border

!

@ display symbol

}

@ display label
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Section 2. Data Processing in Latitude-Longitude
Coordinate System
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Appendix A

GRASS command list



r.in.bin Import a binary raster file into a GRASS raster map layer.

SYNOPSIS
r.in.bin [-sfdbh] input=string output=name [title="phrase"] [bytes=integer]
[north=float] [south=floaf] [east=floaf] [west=floaf] [rows=floaf] [cols=floaf]
[anull=floaf] [--overwrite]

Flags: -s  Signed data (high bit means negative value)
-f Import as Floating Point Data (default: Integer)
-d  Import as Double Precision Data (default: Integer)
-b  Byte Swap the Data During Import
-h  Get region info from GMT style header
--overwrite Force overwrite of output files

Parameters: input=string Bin raster file to be imported
output=name Name for output raster map
title="phrase" Title for resultant raster map
bytes=integer Number of bytes per cell (1, 2, 4) Default: 1
north=float Northern limit of geographic region (outer edge)
south=float Southern limit of geographic region (outer edge)
east=float Eastern limit of geographic region (outer edge)
west=float Western limit of geographic region (outer edge)
rows=float Number of rows
cols=float Number of columns

anull=float Set Value to NULL 212



r.in.gdal : Import GDAL supported raster file into a binary raster map layer.

SYNOPSIS

r.in.gdal [-oefk] input=sitring output=name [band=integer] [target=string]
[title="phrase"] [location=string] [--overwrite]

Flags:

Parameters:

-0 Override projection (use location's projection)

-e  Extend location extents based on new dataset

-f List supported formats then exit

-k  Keep band numbers instead of using band color names
--overwrite  Force overwrite of output files

input=string Raster file to be imported

output=name Name for output raster map

band=integer Band to select (default is all bands)

target=string Name of location to read projection from
for GCPs transformation

title="phrase” Title for resultant raster map

location=string  Name for new location to create
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gIlSt . Lists available GRASS data base files of the user-specified data type
to standard output.

SYNOPSIS
g.list [-f] type=datatype [mapset=string]

Flags: -f verbose listing (also list map titles)

Parameters: type=datatype data type
Options: rast,rast3d,vect,oldvect,asciivect,icon
labels,sites,region,region3d,group, 3dvie
mapset=string mapset to list (default: current search path)
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d.mon . To establish and control use of a graphics display monitor.

SYNOPSIS
d.mon [-ILprs] [start=string] [stop=string] [select=string] [unlock=string]

Flags: -1 List all monitors
-L  List all monitors (with current status)
-p  Print name of currently selected monitor
-r Release currently selected monitor
-s Do not automatically select when starting

Parameters: start=string Name of graphics monitor to start
stop=string Name of graphics monitor to stop
select=string Name of graphics monitor to select
unlock=string = Name of graphics monitor to unlock
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d.rast

SYNOPSIS

. Displays and overlays raster map layers in the active display frame
on the graphics monitor

d.rast [-0ix] map=string [catlist=cal[-cat][,catl[-cat],...]] [vallist=vall-
val[,vall-val],...]] [bg=color]

Flags:

Parameters:

-0  Overlay (non-null values only)
- Invert catlist
=X Don't add to list of rasters and commands in monitor

map=string Raster map to be displayed
catlist=cat/[-cat][,cat[-cat],...]

List of categories to be displayed (INT maps)

vallist=vall[-val][,val[-val],...]
List of values to be displayed (FP maps)
bg=color  Background color (for null)

Options: white,black,red,green,blue,yellow,magenta,
cyan,aqua,grey,gray,orange,brown,purple,
violet,indigo
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r.colors : Creates/Modifies the color table associated with a raster map layer .

SYNOPSIS
r.colors [-wql] map=name [color=type] [rast=string] [rules=string]

Flags: -w  Keep existing color table
-q Quietly
| List rules
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Parameters:

map=name
color=type

rast=string

Name of input raster map
Type of color table
Options: aspect,grey,grey.eq,grey.log,byg,byr,qyr,rainbow,

ramp,random,ryg,wave,rules
aspect: aspect oriented grey colors
grey: linear grey scale
grey.eq: histogram equalized grey scale
grey.log: histogram logarithmic transformed

grey scale

byg: blue through yellow to green colors
byr: blue through yellow to red colors
gyr: green through yellow to red colors
rainbow: rainbow color table
ramp: color ramp
random: random color table
ryg: red through yellow to green colors
wave: color wave
rules: create new color table by rules

Raster map name from which to copy color table
rules=string Name of predefined rules file
Options: aspect terrain,gyr,slope,elevation,grey,ramp,

beyr,evi,srtm,ryg,rainbow,wave,population, byr,
ndvi,etopo2,byg
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r.repor t : Reports statistics for raster map layers.

SYNOPSIS
r.report [-hfqenNCi] map=string],string,...] [units=string[,string,...]]
[null=string] [pl=integer] [pw=integer] [output=string] [nsteps=integer]

Flags: -h  Suppress page headers
-f Use formfeeds between pages
-q Quiet

-e  Scientific format

-n  Filter out all no data cells

-N  Filter out cells where all maps have no data

-C  Report for cats fp ranges (fp maps only)

-i Read fp map as integer (use map's quant rules

Parameters: map=string/,string,...] Raster map(s) to report on
units=string[,string,...] mi(les),me(ters),k(ilometers),a(cres),h(ectares),
c(ell_counts),p(ercent_cover)
null=string Character representing no data cell value  Default: *
pl=integer Page length (default: O lines)
pw=integer Page width (default: 79 characters)
output=string Name of an output file to hold the report
nsteps=integer Number of fp subranges to collect stats from
Default: 255
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d.zoom : Allows the user to change the current geographic region
settings interactively, with a mouse..

SYNOPSIS

d.zoom [-fphjr] rast=string|,string,...] [vector=string|,string,...]] [zoom=floal]

Flags:
-f  Full menu (zoom + pan) & Quit menu
-p Pan mode
-h Handheld mode
-j  Just redraw given maps using default colors
-r Return to previous zoom
Parameters:

rast=string[,string,...] Name of raster map
vector=string[,string,...] Name of vector map
zoom-=float magnification: >1.0 zooms in, <1.0 zooms out
Options: 0.001-1000.0
Default: 0.75
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g.region : Program to manage the boundary definitions for the geographic region.

SYNOPSIS

g.region [-dplecmau3gb] [region=name] [rast=name[,name,...]] [rast3d=name]
[vect=name] [3dview=name] [n=value] [s=value] [e=value] [w=value] [t=value]
[b=value] [res=value] [res3=value] [nsres=value] [ewres=value] [tbres=value]

[zoom=name] [align=name] [save=name] [--overwrite]

Flags: -d  Set from default region

-p  Print the current region

-l Print the current region in lat/long on current ellipsoid/datum

-e  Print the current region extent

-c  Print the current region map center coordinates

-m  Print region resolution in meters (geodesic)

-a  Align region to resolution (default = align to bounds, works only
for 2D resolution )

-u Do not update the current region

-3  Print also 3D settings

-g  Print the current region (shell script style)

-b  Print the maximum bounding box in lat/long on WGS84
(-g mode only)

--overwrite Force overwrite of output files
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Parameters:

region=name Set current region from named region

rast=name[,name,...]  Set region to match this raster map

rast3dd=name  Set region to match this 3D raster map
(both 2D and 3D values)

vect=name Set region to match this vector map
3dview=name Set region to match this 3dview file

n=value Value for the northern edge (format dd:mm:ss{N|S})
s=value Value for the southern edge (format dd:mm:ss{N|S})
e=value Value for the eastern edge (format ddd:mm:ss{E|W})
w=value Value for the western edge (format ddd:mm:ss{E|W})
t=value Value for the top edge

b=value Value for the bottom edge

res=value Grid resolution 2D (both north-south and east-west)

res3=value 3D grid resolution (north-south, east-west and top-bottom)
nsres=value  North-south grid resolution 2D (format dd:mm:ss)
ewres=value East-west grid resolution 2D (format dd:mm:ss)
tbres=value Top-bottom grid resolution 3D

zoom=name  Raster map to zoom into

align=name Raster map to align to

save=name Save the current region to region definition file
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d.legend . Displays a legend for a raster map in the active frame of

SYNOPSIS

the graphics monitor.

d.legend [-vensmf] map=string [color=string] [lines=integer] [thin=integer]
[labelnum=integer] [at=bottom,top,left,right] [use=catnum[,catnum,...]] [range=min,max]

Flags:

Parameters:

-v Do not show category labels

-c Do not show category numbers

-n  SKkip categories with no label

-s  Draw smooth gradient

-m Use mouse to size & place legend
-f Flip legend

map=string Name of raster map
color=string  Sets the legend's text color
Options: red,orange, yellow,green,blue,indigo, violet,
white,black,gray,brown,magenta,aqua,grey,cyan,purple
Default: black
lines=integer = Number of text lines (useful for truncating long legends)

Options: 0-1000 Default: 0
thin=integer Thinning factor (thin=10 gives cats 0,10,20...)
Options: 7-1000 Default: 1
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labelnum=integer Number of text labels for smooth gradient legend

Options: 2-100 Default: 5
at=bottom,top,left right Screen coordinates to place the legend
(as percentage) Options: 0-100
use=catnum|,catnum,...] List of discrete category numbers/values
for legend
range=min,max Use a subset of the map range for the legend (min,max)
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d.rast.leg : Displays a raster map and its legend on a graphics
window

SYNOPSIS

d.rast.leg [-n] map=string [num_of_lines=integer]

Flags:

-n  omit entries with missing label

Parameters: map=string  raster input map

num_ of lines=integer Number of lines to appear in the legend
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d.histogram : Displays a histogram in the form of a pie or bar chart
for a user-specified raster file.

SYNOPSIS

d.histogram [-nqC] map=string [color=string] [style=string] [nsteps=integer]

Flags: -n Display information for null cells
-q Gather the histogram quietly
-C Report for ranges defined in cats file (fp maps only)
Parameters: map=string Raster map for which histogram will be displayed
color=string Color for legend and title

Options: red,orange, yellow,green,blue,indigo, violet, whii
black,gray,brown,magenta,aqua,grey,cyan,purp
Default: black

style=string Indicate if a pie or bar chart is desired Default: bar
nsteps=integer = Number of steps to divide the data range into (fp maps only)
Default: 255
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d.grid

SYNOPSIS

: Overlays a user-specified grid in the active display frame
on the graphics monitor

d.grid [-gwnbt] size=value [color=string] [origin=easting,northing]
[bordercolor=string]

Flags:

Parameters:

-g Draw geographic grid (referenced to current ellipsoid)
-w  Draw geographic grid (referenced to WGS84 ellipsoid)
-n  Disable grid drawing

-b  Disable border drawing

-t Disable text drawing

size=value Size of grid to be drawn
color=string Sets the grid color, either a standard GRASS color or
R:G:B triplet (separated by colons) Default: gray
origin=easting,northing Lines of the grid pass through this coordinate
Default: 0,0
bordercolor=string Sets the border color, either a standard GRASS color
or R:G:B triplet Default: brown
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d.erase : Erase the contents of the active display frame
with user defined color .

SYNOPSIS

d.erase [-fx] [color=string]

Flags: -f  Remove all frames and erase the screen
-X Don't add to list of commands in monitor

Parameters: color=string Color to erase with, either a standard GRASS color
or R:G:B triplet (separated by colons)
Default: white
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v.external

. Create a new vector as a read-only link to OGR layer.

Available drivers: GRASS,ESRI Shapefile,Mapinfo File,UK .NTF,SDTS,
TIGER,S57,DGN,VRT,AVCBin,REC,Memory,CSV,GML,
KML,GMT,SQLite,ODBC,PGeo,PostgreSQL,MySQL

SYNOPSIS

v.external dsn=string [output=name] [layer=string] [--overwrite]

Flags:

Parameters:

--overwrite

dsn=string

output=name

layer=string

Force overwrite of output files

OGR datasource name.
Examples:
ESRI Shapefile: directory containing shapefiles
Maplnfo File: directory containing mapinfo files
Output vector, if not given, available layers are
printed only
OGR layer name. If not given, available layers are
printed only.
Examples:
ESRI Shapefile: shapefile name
Maplnfo File: mapinfo file name 299



V.IN.aSCil : Convert GRASS ascii file or points file to binary vector .

SYNOPSIS

v.in.ascii [-ztenb] [input=string] output=name [format=string] [fs=string]
[skip=integer] [columns=string] [x=integer] [y=integer] [z=integer]
[cat=integer] [--overwrite]

Flags:

Parameters:

-z  Create 3D file

-t Do not create table in points mode

-e  Create a new empty map and exit. Nothing is read from input.
-n  Don't expect a header when reading in standard format

-b Do not build topology in points mode

--overwrite Force overwrite of output files

input=string ASCII file to be converted to binary vector file,
if not given reads from standard input

output=name Name for output vector map

format=string Input file format

Options: point,standard Default: point
fs=string Field separator Default: |
skip=integer Number of header lines to skip at top of input file

(written to map history) Default: 0
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columns=string

x=integer
y=integer

z=integer

cat=integer

Columns definition for points mode in SQL style,
for example:
'x double precision, y double precision, cat int,
name varchar(10)’
Number of column used as x coordinate (first

column is 1) for points mode Default: 1
Number of column used as y coordinate (first
column is 1) for points mode Default: 2

Number of column used as z coordinate (first

column is 1) for points mode. If 0, z coordinate is
not used. Default: 0
Number of column used as category (first column

is 1) for points mode. If 0, unique category is
assigned to each row and written to new column 'cat'.

Default: 0
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Parameters:

map=name
color=type

rast=string

rules=string

Name of input raster map
Type of color table

Options: aspect,grey,grey.eq,grey.log,byg,byr,gyr,
rainbow,ramp,random,ryg,wave,rules

aspect: aspect oriented grey colors

grey: linear grey scale

grey.eq: histogram equalized grey scale

grey.log: histogram logarithmic transformed grey scale

byg: blue through yellow to green colors

byr: blue through yellow to red colors

gyr: green through yellow to red colors

rainbow: rainbow color table

ramp: color ramp

random: random color table

ryg: red through yellow to green colors

wave: color wave

rules: create new color table by rules

Raster map name from which to copy color table
Name of predefined rules file

Options: aspect,terrain,gyr,slope,elevation,grey,ramp,
becyr,evi,srtm,ryg,rainbow, wave, population,byr,ndvi,
etopo2,byg
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d. VeCt . Displays GRASS vector data in the active frame on the graphics monitor.

SYNOPSIS

d.vect [-vacix] map=name [type=string],string,...]] [display=string[,string,...]]
[attrcol=string] [icon=string] [size=integer] [layer=integer] [cats=range]
[where=sql _query] [width=integer] [wcolumn=string] [wscale=floaf] [color=string]
[fcolor=string] [rgb_column=string] [llayer=integer] [lcolor=string] [bgcolor=string]
[becolor=string] [Isize=integer] [font=string] [xref=string] [yref=string] [minreg=floaf]
[maxreg=floaf]

Flags: -v  Run verbosely
-a  Get colors from map table column (of form RRR:GGG:BBB)
-c  Random colors according to category number (or layer number if
'layer=-1"is given)
-1 Use values from 'cats' option as line ID
-x  Don't add to list of vectors and commands in monitor (it won't be
drawn if the monitor is refreshed)
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Parameters: map=name Name of input vector map
type=string[,string,...] Type Options: point,line,boundary,centroid,area,face
Default: point,line,boundary,centroid,area,face
display=string[,string,...] — Display Options: shape,cat,topo,dir,attr,zcoor
Default: shape

attrcol=string Name of column to be displayed

icon=string  Point and centroid symbol Options:
basic/marker,basic/x,basic/point,basic/pushpin,basic/cross2,
basic/star,basic/diamond,basic/octagon,basic/arrow2,basic/box,
basic/arrow1,basic/circle,basic/triangle,basic/cross1,
demo/smrk,demo/muchomurka,extra/compass,
extra/fancy compass,extra/airport,extra/4pt_star,extra/adcp,
extra/dive flag,extra/alpha_flag,extra/half-circle,extra/target

Default: basic/x

size=integer  Icon size Default: 8
layer=integer Layer number. If -1, all layers are displayed. Default: 1
cats=range Category values Example: 1,3,7-9,13

where=sql_query WHERE conditions of SQL statement without 'where’
keyword. (example: income < 1000 and inhab >= 10000)
width=integer Line width  Default: 0
wcolumn=string Name of column for line widths (these values will
be scaled by wscale)
wscale=float Scale factor for wcolumn Default: 7
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Parameters:

color=string
fcolor=string

Line color Default: black

Area fill color Default; 200:200:200

rgb_column=string Name of color definition column (for use with -a flag)

llayer=integer
Icolor=string
bgcolor=string
bcolor=string
Isize=integer
font=string

xref=string
yref=string
minreg=float

maxreg=float

Default: GRASSRGB
Layer for labels  Default: 7

Label color Default: red

Label background color Default: none
Label border color Default: none
Label size (pixels) Default: 8
Font name

Options: cyrilc,gothgbt,gothgrt,gothitt,greekc,greekcs,
greekp,greeks,italicc,italiccs,italict,romanc,
romancs,romand,romans,romant,scriptc, scripts

Default: romans

Label horizontal justification Options: left,center,right
Default: left
Label vertical justification Options: top,center,bottom

Default: center

Minimum region size (average from height and width)
when map is displayed

Maximum region size (average from height and width)
when map is displayed
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v.to.rast : Converts a binary GRASS vector map layer into a GRASS

raster map layer.

SYNOPSIS

v.to.rast input=name output=name [use=string] [column=name] [layer=integer]

[value=floal] [rows=integer] [--overwrite]

Flags: --overwrite

Parameters: input=name
output=name

use=string

column=name
layer=integer
value=float
rows=integer

Force overwrite of output files

Name of input vector map
Name for output raster map
Source of raster values:

attr - read values from attribute table

cat - use category values

val - use value specified by value option

Z - use z coordinate (points or contours only)

dir - output as flow direction (lines only)
Options: attr,cat,val,z,dir
Default: attr

Column name (type must be numeric)

Layer number Default: 1
Raster value Default: 1
number of rows to hold in memory Default: 4096
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r. composite : Combines red, green and blue map layers into a single

SYNOPSIS

composite map layer .

r.composite [-dc] red=sitring green=string blue=string [levels=integer]
[lev_red=integer] [lev_green=integer] [lev_blue=integer] output=string
[--overwrite]

Flags:

Parameters:

-d  Dither
-c  Use closest color
--overwrite  Force overwrite of output files

red=string Name of raster map layer to be used for.
green=string Name of raster map layer to be used for.
blue=string Name of raster map layer to be used for.

levels=integer Number of levels to be used for each component.
Options: 7-256 Default: 32
lev_red=integer = Number of levels to be used for. Options: 1-256
lev_green=integer Number of levels to be used for.  Options: 7-256
lev_blue=integer Number of levels to be used for.  Options: 7-256
output=string Name of raster map to contain results .
237



r.out.tiff - Exports a GRASS raster file to a 8/24bit TIFF image file
at the pixel resolution of the currently defined region.

SYNOPSIS
r.out.tiff [-ptlv] input=string output=string [compression=string]

Flags: -p  TIFF Palette output (8bit instead of 24bit).
-t Output TIFF world file
-l Output Tiled TIFF
-v  Verbose mode.

Parameters: input=string Existing raster file name
output=string File name for new TIFF file.
compression=string TIFF file compression

Options: none,packbit,deflate,lzw
Default: none
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d.what.rast : Alows the userto interactively query the category contents
of multiple raster map layers at user specified locations
within the current geographic region.

SYNOPSIS
d.what.rast [-1tc] map=name[,name,...] [fs=character]

Flags: -1 |[dentify just one location
-t  Terse output. For parsing by programs
-c  Print out col/row for the entire map in grid resolution of the region

Parameters: map=name[,name,...] Name of existing raster map(s)
fs=character Field separator (terse mode only)
Default: :
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r.mapcalc

. performs arithmetic on raster map layers. New raster map

layers can be created which are arithmetic expressions
involving existing raster map layers, integer or floating point

constants, and functions

operators in r.mapcalc

Operator Meaning Type Priority
- Exponent arithmetical 5
% Rate (Modulo) arithmetical 4
/ Division arithmetical 4
* Multiplication arithmetical 4
+ Addition arithmetical 3
Subtraction arithmetical 3
== equal logical 2
= unequal logical 2
> greater than logical 2
>= greater than or equal logical 2
< less than logical 2
<= less than or equal logical 2
&& and logical 1
| or logical 1
# pre-separation operator arithmetical -
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features in r.mapcalc

| Feature Meaning | Type
abs(x) return absolute value of x *a
atan(x) inverse tangent of x (result is in degrees) Fb
atanix.y) inverse tangent of y/x (result is in degrees) F
cos(x) cosine of X (x is in degrees) F
double(x) convert x to double-precision floating point F
eval([x.y..-..]2) evaluate values of listed expr, pass results to z
expx) exponential function of x F
expioy) ¥ to the power y F
float(x) convert x to floating point F
graph(x x1y1[x2,y2..]) | convertthe xtoa y based on pointsina graph | F
if decision options: *
if(x) 1 if x not zero, 0 otherwise
if(x.a) a ifx not zero, 0 otherwise
if(x,a,b) a if x not zero, b otherwise
if(x.a,b,c) aifx>0,bifxiszero,cifx<0
int(x) convert x to integer [ truncates |
isnuli(x) check if x = NULL |
log(x) natural log of x F
log(x,b) log of x base b F
max (X,y[,Z...]) largest value of those listed *
median(x.y[.z...]) median value of those listed *
min(x.y[.z...]) smallest value of those listed
mode(x,y[.Z...]) mode value of those listed *
not(x) 1 ifx is zero, 0 otherwise
rand(a,b) random value between a and b
round(x) round x to nearest integer €
sin(x) sine of X (X is in degrees) F
sqri(x) square root of x F
tan(x) tangent of x (x is in degrees) F
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internal variables in r.mapcalc

Variable Meaning

row() current row of moving window

col() current col of moving window

x() current x-coordinate of moving window
¥() current y-coordinate of moving window
ewres() current east-west resolution

nsres() current north-south resolution

null{) MULL value
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g.remove : Removes data base element files from the user's current mapset.

SYNOPSIS

g.remove [rast=string[,string,...]] [rast3d=string[,string,...]] [vect=string][,string,...]]
[oldvect=string[,string,...]] [asciivect=string[,string,...]] [icon=string[,string,...]]
[labels=string[,string,...]] [sites=string[,string,...]] [region=string[,string,...]]
[region3d=string][,string,...]] [group=string[,string,...]] [3dview=string[,string,...]]

Parameters:

rast=string[,string,...] rast file(s) to be removed
rast3d=string[,string,...] rast3d file(s) to be removed
vect=string[,string,...] vect file(s) to be removed

oldvect=string[,string,...]  oldvect file(s) to be removed
asciivect=string[,string,...] asciivect file(s) to be removed

icon=string[,string,...] icon file(s) to be removed
labels=string[,string,...] labels file(s) to be removed
sites=string],string,...] sites file(s) to be removed

region=string/,string,...] region file(s) to be removed
region3d=string]/,string,...] region3d file(s) to be removed
group=string[,string,...] group file(s) to be removed
3dview=string],string,...] 3dview file(s) to be removed
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r.describe

SYNOPSIS

r.describe [-1rqdi] map=string [nv=string] [nsteps=integer]

Flags:

Parameters:

-1 Print the output one value per line
-r  Only print the range of the data

-q Quiet

-d Use the current region

-i  Read fp map as integer

--overwrite Force overwrite of output files

map=string Name of raster map

nv=string string representing no data cell value
Default: *

nsteps=integer = number of quantization steps
Default: 255

. Prints terse list of category values found in a raster map layer.
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r.rescale.eq : Rescales histogram equalized the range of category values

in a raster map layer.

SYNOPSIS

r.rescale.eq [-q] input=string [from=min,max] output=string to=min,max
[title="phrase"] [--overwrite] Flags:

Flags: -9 Quiet
--overwrite Force overwrite of output files

Parameters: input=string The name of the raster map to be rescaled
from=min,max The input data range to be rescaled

(default: full range of input map)

output=string The resulting raster map name
to=min,max The output data range
title="phrase" Title for new raster map
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r. univar . Calculates univariate statistics from the non-null cells
of a raster map.

SYNOPSIS
r.univar [-qg] map=name

Flags: -q Quiet mode
-g Print the stats in shell script style
Parameters: map=name Name of input raster map

r.univar calculates univariate statistics of a raster map. This includes the number
of cells counted, minimum and maximum cell values, range, arithmetic mean,
population variance, standard deviation, and coefficient of variation.
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r.null : Creates explicitly the NULL-value bitmap file.

SYNOPSIS
r.null [-fincr] map=string [setnull=val[-val][,val[-val],...]] [null=floaf]

Flags: -f  Only do the work if the map is floating-point
-i  Only do the work if the map is integer
-n  Only do the work if the map doesn't have a NULL-value bitmap file
-c create NULL-value bitmap file validating all data cells
-r remove NULL-value bitmap file

Parameters: map=string Raster map for which to edit null file
setnull=vall-val][,vall-val],...] List of cell values to be set to NULL
null=float The value to replace the null value by

247



r.stats : Generates area statistics for raster map layers.

SYNOPSIS

r.stats [-1AacplqnNgxCri] input=string[,string,...] [fs=character|space|tab]
[nv=string] [output=string] [nsteps=integer]

Flags: -1 One cell (range) per line
-A  Print averaged values instead of intervals
-a  Print area totals
-c  Print cell counts
-p  Print APPROXIMATE percents (total percent may not be 100%)
-1 Print category labels
-q Quiet
-n  Suppress reporting of any NULLs
-N  Suppress reporting of NULLs when all values are NULL
-g  Print grid coordinates (east and north)
-x  Print x and y (column and row)
-C  Report for cats fp ranges (fp maps only)
-r  Print raw indexes of fp ranges (fp maps only)
-i Read fp map as integer (use map's quant rules)
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Parameters: input=string/,string,...] Raster input maps(s)

fs=character|space|tab  Output field separator Default: space
nv=string String representing no data cell value
Default: *
output=string Output file name
nsteps=integer Number of fp subranges to collect stats from
Default: 255
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i.group : Creates and edits groups and subgroups of imagery files.

SYNOPSIS
i.group [-rl] group=string [subgroup=string] [input=string[,string,...]]

Flags: -r  Remove selected files from specified group
| List files from specified (sub)group

Parameters: group=string Name of imagery group
subgroup=string Name of imagery sub-group
input=string/,string,...] Name of raster(s) to include in group
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i.gensiqg : Generates statistics for i.maxlik from raster map layer.

SYNOPSIS
i.gensig trainingmap=string group=string subgroup=string signaturefile=string

Parameters: trainingmap=string ground truth training map
group=string imagery group
subgroup=string subgroup containing image files
signaturefile=string resultant signature file
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i.maxlik : an imagery function that classifies the cell spectral reflectances

in imagery data based on the spectral signature information
generated by either i.cluster, i.class, or i.gensig.

SYNOPSIS
i.maxlik [-q] group=string subgroup=string sigfile=string class=string
[reject=string]

Flags: -q  Run quietly

Parameters: group=string Imagery group to be classified
subgroup=string  Subgroup containing image files to be classified
sigfile=string Signatures to use for classification
class=string Raster map to hold classification results
reject=string Raster map to hold reject threshold results
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r.digit . provides the user with a way to draw lines, areas, and circles
on a monitor screen, and to save these features in a cell file

THE PROCESS:

1. Choose to define an area or line, quit, or finish. If you quit, the session
exits with nothing created. If you choose to finish (done), you will be
prompted for a new map name; the new map is then created.

2. If you choose to make an area or line you must identify the category
number for that area or line.

3. Using the mouse trace the line or circumscribe the area; or, finish (go
to Step 1).

253



i.cluster :An imagery function that generates spectral signatures
for land cover types in an image using a clustering algorithm,
The resulting signature file is used as input for i.maxlik,
to generate an unsupervised image classification

SYNOPSIS
i.cluster [-q] group=string subgroup=string sigfile=string classes=integer
[seed=string] [sample=row interval,col intervall] [iterations=integer]
[convergence=floal] [separation=float] [min_size=integer] [reportfile=string]

Flags: -q  Run quietly

Parameters: group=string Group of imagery files to be clustered
subgroup=string Subgroup name in the above group
sigfile=string File contains result signatures
classes=integer Initial number of classes Options: 1-255
seed=string File contains initial signatures
sample=row _interval,col _interval Sampling intervals (by row and col)

; default: ~10,000 pixels
iterations=infeger = Maximum number of iterations Default: 30
convergence=float Percent convergence Options: 0-100
Default: 98.0
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separation=float Cluster separation

Default: 0.0

min_size=integer Minimum number of pixels in a class
Default: 17

reportfile=string Name of an output file to contain final report

255



i.pca : Principal components analysis (pca) program for image processing.

SYNOPSIS
I.pca input=string][,string,...] output=string [rescale=min,max] [--overwrite]

Flags: _ . _
--overwrite Force overwrite of output files
Parameters: input=string[,string,...] input layer name
output=string output layer name
rescale=min,max Rescaling range output (For no rescaling use 0,0)

Default: 0,255
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NVIiZ - Visualization and animation tool for GRASS data.
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Appendix B

How to use shell script



1. How to create shell script

Step 1. Create script by using text editor

Step 2. save it in work directly as .sh

Step 3. make the script

> chmod u+x .Sh

Step 4. run the script

> sh .Sh
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2. How to use GRASS commands in shell script

grass60 /mnt/sdal/gis_knoppix/work/gis/latlon/PERMANENT <<EOF
\

> write down GRASS commands

EOF
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3. Shell script of Image import

grass60 /mnt/sdal/work/gis/lation/PERMANENT <<EOF

r.in.bin input=/mnt/sda1/gis_knoppix/data/MOD_Vietnam2007040110_
HKM_CH1.raw output=CH1 bytes=2 north=24 south=8 east=110 west=102
rows=3840 cols=1920

r.in.bin input=/mnt/sda1/gis_knoppix/data/MOD_Vietnam2007040110_
HKM_CH2.raw output=CH2 bytes=2 north=24 south=8 east=110 west=102
rows=3840 cols=1920

r.in.bin input=/mnt/sda1/gis_knoppix/data/MOD_Vietnam2007040110_
HKM_CHY7.raw output=CH7 bytes=2 north=24 south=8 east=110 west=102
rows=3840 cols=1920

r.in.bin input=/mnt/sda1/gis_knoppix/data/BU_LC Vietnam_ 1KM.raw output=BU
bytes=1 north=24 south=8 east=110 west=102 rows=1920 cols=960

EOF

> save as “ import.sh ”
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3 et
File Edit ¥iew EBEookmarks Tools gsettings Help

[N BE @ «+3& L & QG E

#1fusr/bin

#HH# Import MODIS 10-davs composite images & Land cover map H#H#
grassel Jmntssdal gis_knoppisiworksgis/latlon/PERMANENT <<EQF

r.in.bin input=/mnt/sdal/qis_knoppixSdata/MoD_\Vietnam20070401—10_HKM_CH1
bytes=2 north=24 south=8 east=110 west=102 rows=3840 cols=1920

bytes=2 north=24 south=8 east=110 west=102 rows=3840 cols=1920

bytes=2 north=24 south=8 east=110 west=102 rows=3840 cols=1920

bytes=2 north=24 south=8 east=110 west=102 rows=3840 cols=1920

bytes=2 north=24 south=8 east=110 west=102 rows=3840 cols=1920

butes=2 north=24 south=2 east=110 west=102 rows=32840 cols=1920

bytes=2 north=24 south=8 east=110 west=102 rows=3840 cols=1920

saouth=8 east=110 west=102 rows=13920 cols=9E0
ECQF

r.inhin input=/mnt/sdal/gis_knoppix/data/Mo0_\ietnam20070401-10_HKM_CHZ.

r.in.bin input=;/mnt/sdal/qis_knoppix/data/MOD_\Hetnam20070401—10_HKM_CH3.

r.in.bin input=;/mnt/sdal/qis_knoppix/data/MOD_\Hetnam20070401—10_HkM_CH4.

r.in.bin 1nput=/mnt/sdal/q1s_knoppix/data/MOD_\M etnam20070401—10_HKM_CHS.

r.in.bin input=;/mnt/sdal/qis_knoppix/data/MOD_\ietnam20070401—10_HKM_CHE.

r.in.bin input=;/mnt/sdal/qis_knoppix/data/MOD_\ietnam20070401—10_HKM_CH?.

. Fal

Ia

(=1

(=1

(=1

I al

I al

out put=_CH1

output=C_CHZ

output=_CH3

out put=_CH4

output=_CH5

out put=_CHE

output=CH?

F.oinbin input=/mnt/sdal/gis_knoppix/data/BU_LC_\Hetnam_ 1KM. raw output=Bl bytes=1 north=24
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4. Shell script for RGB image

grass60 /mnt/sdal/work/gis/lation/PERMANENT <<EOF
r.colors map=CH1 color=grey

r.colors map=CH2 color=grey

r.composite red=CH1 green=CH2 blue=CH1 output=RGB

EOF

> save as “RGB.sh”
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5. Shell script of NDVI calculation

grass60 /mnt/sdal/work/gis/lation/PERMANENT <<EOF

r.mapcalc "NDVI=1.0*(CH2-CH1)/(CH2+CH1)"

EOF

> saveas “NDVI.sh”
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6. Shell script of land cover classification

grass60 /mnt/sdail/work/gis/lation/PERMANENT <<EOF

i.group group=MOD subgroup=subMOD input=CH1,CH2,CH3,CH4,CH5,CH®G,
CH7

i.gensig trainingmap=BU group=MOD subgroup=subMOD signaturefile=Icsig.sig
i.maxlik group=MOD subgroup=subMOD sigfile=Icsig.sig class=LCC.class

EOF

> saveas” LCC.sh”
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7. Shell script of Image export in PNG format

grass60 /mnt/sdail/work/gis/lation/PERMANENT <<EOF
d.mon start=PNG

d.rast map=LCC.class

d.legend map=LCC.class

d.grid size=1

d.mon stop=PNG

EOF

> save as “ export.sh”
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8. Main script

sh import.sh
sh RGB.sh
sh NDVI.sh
sh LCC.sh

sh export.sh

> save as “main.sh”

If you want to skip a process, put # on the top of the line.

ex. If you want to skip creating RGB image,

> #sh RGB.sh
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Appendix C
Data list




1. MODIS 10-days composite image (raster)

File name ; MOD_VietnamYYYYMMDD-DD HKM_XXX.raw

DD-DD ; 01-10/11-20/ 21-30
XXX ; CH1~CH7, CH31, CH32, DOY, RAZ, SZA, VZA

spatial resolution = 500 m
byte number = 2 bytes
Max Lat = 24 (north)

Min Lat = 8 (south)

Max Lon = 110 (east)

Min Lon = 102 (west)

x size = 1920 (cols)

y size = 3840 (rows)
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2. Land Cover Map (raster)
File name ; XXX _LC Vietnam_ 1KM.raw

XXX ; UMD (University of Maryland)
; BU (Boston University)
; JRC (Joint Research Centre)
; USGS (U.S. Geological Survey)

spatial resolution = 1 km
byte number = 1 bytes
Max Lat = 24 (north)
Min Lat = 8 (south)

Max Lon = 110 (east)
Min Lon = 102 (west)

x size = 960 (cols)

y size = 1920 (rows)
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3. SRTM image (raster)

Product :

Data File Hame :

Mask File Hame:

Latitude min:

Longitude min:

Center point :

SRTM 90m DEM
srm_58_11.zip
sim_mk_55_11.zip
3N max: 100

105 E max: 110E

Latitucle 7.50 K
Longitude 107 .50 E

spatial resolution =90 m

Product :

Data File Hame :
Mask File Hame:
Latitude min:
Longitude min:

Center point :

SRTH 90m DEM
sm_57_11 .zip
srtm_mk_57_11 .zip
3 max: 10N
100E max: 103 E

Latitude 7.50 M
Longitude 102.50 E

»

o T T T
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Product :

Data File Hame @

Mask File Hame:

SRTM 90m DEM
srtm_57_10.zip

srtm_mk_57_10.zip

Latitude min: 10R max: 13M

Longitude min: 100E max: 105E

Latitucde 1250 0
Longitude 10250 E

Center point :

Product : SRTH S0m DERM !

Data File Hame : =rim_55_10.zip . 7

T

8 |

#
"o,

Maszk File Hame: srm_mk_S8_10.zip *

Latitude min: 10N max: 150M

105E max: 110E

Longitude min:

Latituce 1250 M
Longitude 107 .50 E

Center point :
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Product :

Data File Hame :
Mask File Hame:
Latitude min:
Longitude min:

Center point :

Product :

Data File Hame :

Mask File Hame:

Latitude min:

Longitude min:

Center point :

SRTh 90m DEM
sitm_S7_09.zip
stm_mk_57_09.zip
13M max: 20M
100E max: 105E

Latituce 17 50 M
Longitude 10250 E

=RTh S0m DEM

srtm_58_09.zip

=sttm_mk_S5_09 zip

150K max: 200

105E max: T10E

Latitucde 1750 M
Longitude 107 .50 E

g
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Product :

[rata File Hame @

SRTh S0m DE

=rtm_S57_03 zip

Mask File Hame: srtm_mk_57_08.zip

Latitude min:

Longitude min:

Center point :

200 max: 230
100E mwax: 105 E

Latitude 2250 M
Longitude 10250 E

Product :

Data File Hame :
Mask File Hame:
Latitude min:
Longitude min:

Center point :

SRTH 90m DEM
srtm_S5_05 zip
srtm_mk_55_05 zip
20 max: 25 M
102E maw: 110E

Latitude 22 50K
Longitude 107 50 E
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5. Asian countries (raster)
File name ; ASIA_ HKM_ROI

spatial resolution = 500 m
byte number = 1 bytes
Max Lat = 60 (north)

Min Lat = -10 (south)
Max Lon = 150 (east)

Min Lon = 60 (west)

X size = 21600 (cols)

y size = 16800 (rows)
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6. Land Sea Mask (raster)

File name ; LSM_Vietnam_ HKM

spatial resolution = 500 m
byte number = 1 bytes
Max Lat = 24 (north)

Min Lat = 8 (south)

Max Lon = 110 (east)

Min Lon = 102 (west)

x size = 1920 (cols)

y size = 3840 (rows)
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6. World border (vector)

File name ; world_borders.shp, world_borders.shx, world_borders.dbf

/. World administrative boundary (vector)

File name ; admin02.shp, admin02.shx, admin02.dbf
before 2003
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