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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 ”

ourcepole — GIS Knoppix — Windows Internet Explorer

@@ - |E, http:/ Ao zourcepole.com/2006,/11 /1 6/giz—knoppix-en Vl-_"}s )( IZ 4] | p__'_

LD REE FTW BRCANE V-0 ALIH Google G vieze@ B ©» Om=- &-

W |%IT[@Yahoo! JHPAN l@Sourcepole - GIS Knoppix % [@SAFE Portal -Sentinel Asia.. ]_l - - R i
. r"ihm-uiﬁw; . e ]

GIS Knoppix
 Introdyction

GIS-Knoppix is a bootable Linux CD with pre-installed GIS software.
It is based on Knoppix.

& Linux with KDE and many applications
« GRASS 6.2
Raster/vector GIS, image processing system, and graphics production system
o PostgreSQL 8.1.4.2
Postgres database with PostGIS extension
« MySQL5.0.21
MySQL database with spatial extensions
s QGis 0.8
Viewer and data analysis for vector and raster data with PostGIS support

 versions

Version: FOSS4G2006

SeRVl
ELRCE

et

s GRASS 6.2
Raster/vector GIS, image processing system, and graphics production system
e PostgreSQAL 8.1.4.2

Postares datahase with PostGIS extension

|
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Step 2: Download the ISO images of version 1.2

P Sourcepole — GIS Knoppix - Windows Internet Explorer

&@ - |§, bittped S zour cepale.co mA200611.41 6/ eis—knoppix-en
FEED BTN BRLADE Y- ALTH) Google [Glw124

vl:‘vfé' x| Ir.z-::!:g!.f:

veR.O B @”

e ILED

W |%]j[@\rahoo! JAPAN

I @ Sourcepale - GIS Knoppix X ] |
A.

+ Based on Knoppix 3.3
+ Many updates: Mapserver 4.0.1, OpenOffice 1.1, etc.

Download

The IS0 images of version 1.2 are available for downloading (T00MB):

I
: |
« English {md5)
I ¢ German (Switzerland) (md5) I

1

I + German (md5)
Other GIS Live CD's

A _Croco | b~ Lot

The IS0 images of version 1.2 are available for downloading (700MB):

e German fSitzerIan
+ German (md5)

Click and Download

* Knoppix
« Center int=e>gis (Mapsemer courses, etc.)

Fosted by pks, 16.11.06

lEle

@ A3k #100% -




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

11



Data list in “Data” directory

- P2007_Vietnam_CH_100m_HH

- P2007_Vietnam_CH_100m_HV

- JSAR1997JF Vietnam_CH_100m_ortho

- JSAR1998Aug_Vietnam_CH_100m_ortho
- SRTM3CGIAR_Vietham_CH

from DVD
“Vietham/data/SAR ”

12



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.

14



Step 2: Insert your GIS-Knoppix CD in your disc drive.
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.

b
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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.

16



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

19



4.1 Boot PC from the GIS-knoppix CD

Jadit

=
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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 24




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

Hard Disk
FParition [hdal]

Hard Disk
'artition [hdas

25



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

27



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
> s

T i
= = ETSdIE

T T[S B— SIENESN
Session Edit Views Bookmarks Seftings Help
cd /mnt/sdal/gis_knoppix/ ]
1sj
O Sliafix
Session Edit Viewy Bookmarks Seftings Help
cd /mnt/sdal/gis_knoppix/ ]
) 1s
l data
- I

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 |

32



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 |

34



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




4.4b Move to “work” directory

Step1 : Open “Terminal Program”

36



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. SAR Image Processing in Latitude-Longitude
Coordinate System

1. Starting and Terminating
GRASS

38



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 39




1.2 Terminate GRASS

> exit

40



Section 2. SAR Image Processing in Latitude-Longitude
Coordinate System

2. Defining coordinate system
and region

41



2.1 Starting GRASS

> grass60/ |-text '] space

Ii.!llf-hﬁﬁlrfm“iilllll.

Sesgion Edit View Bookmarks Settings Help

arassb0 —text] —q
Ilvlm ..........................................................................................................

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

42



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

45



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 46




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 : 00:00:03 <= 1deg. : 1200pixels
North-South : 00:00:03 (100m 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 - 00-00-03
North-South: ﬂﬂ:ﬂﬂ:ﬂ3!_
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)"
u— L EHe = Kosale »
Session Edit View Bookmarks Settings Hela
2]

pro jection:
Z20Nne Z
north:
south:
east :
west:

e W Tes5:
n—s res:

total rous:
total cols:

total cells:

3 (Latitude-Longitude)
0

24N
8N
110F
102E
0:00:03
0:00:03
19200
9600
184,320,000

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

_;Q | shell
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-

Session Edit View Bookmarks Settings Help

projection:
Zone:
north:
south:
east :

west :

e~ W Tes5:
Nn—8 res:

total rows:
total cols:
total cells:

3 (Latitude-Longitude)
0

24N

8N

110E

102E

0:00:03
0-00-03

19200
9600
184,320,000

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

Hit RETURN ——>Jj

iggjgsmm

hit "Enter (or Return)"
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Session Edt Wiew Bookmarks Setlirgs Help

GRASS b.D.cvs

LOCATION: This is the name of an available geographic location. -spearfish-
is the sample data base tor 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 unix 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)
MAPSLT - FCRMANLNT {or mapsets within a location)

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

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

El | Shell

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. SAR Image Processing in Latitude-Longitude
Coordinate System

3. Import images
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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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Data list

- PALSAR 100m mosaic data in Vietham

- JERS-1 SAR 100m mosaic data in Vietnam
Orthorectified

- SRTM-DEM by CGIAR
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3.1 Import SAR 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 =4 (bytes) )
D = 16 (north)

E =11 (south) » For Vietham Central Highland Area
F =110 (east)
G =107 (west)
H = 6000 (rows) <= (24 -8)*1200 = 19200 1deg. : 1200pixels ( 100m resolution)
| = 3600 (cols) <= (110 —102)* 1200 = 9600 1deg. : 1200pixels ( 100m 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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3.1.1 Import PALSAR 100m mosaic image

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

> r.in.bin[linput=/mnt/sda1/gis_knoppix/data/P2007 Vietnam_ CH_100m_HH|

output=P2007_Vietnam_100m_CH_HH || bytes=4||/north=16/|south=11[

east=110/west=107//rows=6000/|cols=3600 '] space

> r.in.bin[linput=/mnt/sda1/gis_knoppix/data/P2007_Vietnam_CH_100m_HV |

output=P2007_Vietnam_CH_100m_HV/|| bytes=4/Inorth=16//south=11[]

east=110//west=107||/rows=6000||cols=3600 || space

— X

Session Edit Wiews Bookmarks Settings Help

GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work > r.in.bin input=/mnt/sdab/gis_ 2l
knoppix/data/P200/_Yietnam_CH_100m_HH output=P200/ _Yietnam_CH_100m_HH by
tes=4 north=16 south=11 east=110 west=10/ rows=6000 cols=3600

Percent Complete: 100%

CREATING SUPPORT FILES FOR P2007_VYietnam_CH_100m_HH

GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/fwork > r.in.bin input=/mnt/sdab/gis_
knoppix/data/P200/_VYietnam_CH_100m_HY output=P200/ _Vietnam_CH_100m_HY by
tes=4 north=16 south=11 east=110 west=10/ rows=6000 cols=3600

Percent Complete: 100% |
CREATING SUPPORT FILES FOR P2007_VYietnam_CH_100m_HY =

An| @ Shel
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3.1.2 Import JERS-1 SAR 100m mosaic image

If you have stored JERS-1 SAR images in “data” directory:

> r.in.bin/linput=/mnt/sda1/gis_knoppix/data/J1997JF Vietnam_ CH_100m
_ortholloutput=J1997JF Vietnam_CH_100m_orthol|bytes=2/Inorth=16
south=11[least=110[|west=107/]rows=6000|cols=3600 []: space

> r.in.bin|linput=/mnt/sda1/gis_knoppix/data/J1998Aug_Vietnam CH_100m
_ortholloutput=J1998Aug_Vietnam_ CH_100m_ortho!| bytes=2[Inorth=16[

south=11least=110/lwest=107| Irows=6000| |cols=3600 '1: space

it = _Balx

Session Edit View Bookmarks Settings Help

GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work > r.in.bin input=/mnt/sdab/gis =l

_knoppix/data/JSAR199/JF _Yietnam_CH_100m_ortho output=J5AR1997JF VYietna

m_CH 100m_ortho bytes=2 north=16 south=11 east=110 west=107 rows=6000 c

0ls=3600

Percent Complete: 100%

CREATING SUPPORT FILES FOR JSAR1997JF _VYietnam_CH_100m_ortho

GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work > r.in.bin input=/mnt/sdab/gis
_knoppix/data/JSAR1998Aus_Yietnam_CH_100m_ortho output=J5AR1998Aug_Yiet
nam_CH_100m_ortho bytes=2? north=16 south=11 east=110 west=107 rows=6000)
cols=3600

Percent Complete: 100%

CREATING SUPPORT FILES FOR JS5AR1998Aug_Yietnam_CH_100m_ortho

GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work > | :J

El @ shell
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3.2 Import SRTM-DEM image

If you have stored SRTM-DEM images in “data” directory:

> r.in.bin[linput=/mnt/sda1/gis_knoppix/data/SRTM3CGIAR_Vietnam_CH|]
output=SRTM3CGIAR_Vietnam||bytes=2|Inorth=16[Isouth=11//east=110]
west=107_/rows=6000//cols=3600

session Edit View Bookmarks Settings Help

GRASS 6.0.cws:/mnt/sdab/gis_knoppix/work > r.in.bin input=/mnt/sdab/gi 2
s_knoppix/data/SRTM3CGIAR_Vietnam_CH output=5RTHM3CGIAR_Vietnam_CH byte

Percent Complete: 100%
CREATING SUPPORT FILES FOR SRTM3CGIAR_Vietnam_CH
GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work > | Ej

—-H*H“h‘

Aa| Ml Shell
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3.3 List imported raster data

> g.list| type = rast []: space
-
aession Edit Wiew Bookmarks Ssettings Help
GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work > g.list type=rast [
Araster_files availahle_in mapset PERMANENL: . _ o 0 o 0 @ - - = — =

IJ199?JF_?ietnam_CH_lﬂGm_nrthu P2007_Yietnam_CH_100m_HH SRTM3CGIAR_ |

ietnam_CH

t.J1998Hug_?ietnam_CH_lﬂﬂm_orthﬂ P2007_VYietnam_CH_100m_HY 1
—————————————————————————————————————————————— Imported raster data
GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work 2 :j
S| (] Shell

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



3.4 Set region to match imported raster map

> g.region|rast = (name of imported raster map) ']: space

aession Edit View Bookmarks Settings Hep

GRASS 6.0.cvs:/mnt/sdeb/gis_knoppix/work > g.region rast=P2007 VYietnam =l
_CH_100m_HHR

M BV ST o

o B b ] . 20|




Section 2. SAR Image Processing in Latitude-Longitude
Coordinate System

4. Display images
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Step 0. Import raster data

= See “3. Import 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[Imap = 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# #=01,2 .6

Ivl C_ I EHen Eansae

SEESI0M Edit Wiew Hookmarks oettings Help

GRASS b6.0.cvs:/mnt/sdab/gis_knoppix/work > d.mon x0Q
using default visual which is TrueColor

ncol ors: bbhh3b

Graphics driver [x01 started SR
GRASS 6.0.cvs:/mnt/sdab/eis_knopp

| At i e

i ] shel




4.2 Display raster image

> d.rast/map = A

A = (input file name) []: space

Session Edit Viewe Bookmarks Setfings Help

ncolors: 65536
Graphics driver [x0] started

Om_HH
100%

GRASS 6.9.cvs:/mnt/sdab/gis_knoppix/work > d.mon x0 2]

using default visual which is TrueColor

GRASS b6.0.cvs:/mnt/sdab/gis_knoppix/work > d.rast P200/_VYietnam_CH_10

A e )

_@ | Shell
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4.3 Change image color

[]: space

> r.colors|Imap = Al color = type

A = (input file name)
B = (type of color table)

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

session Edit %iew Bookmarks Seftings Help

GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/uo
_CH_100m_HH color=grey

Color table for [P2007_VYietnam_CH_100m
GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/un

FERCN PRy — sk TrueCol

to linear grey scale

change rainbow color table

rk > r.colors map=P2007_Vietnam=l

_HH1 set to grey
v-lref- A wnn 1
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4.4 Zoom in the image

> d.zoom

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

session Edit “Wiew Bookmarks Seftings Help

GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work > d.zoom
1 raster. 0 vector

Buttons:

Left: 1. corner
Middle: Unzoom
Right: Quit

K I—
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5 60cus - ot

) click
left button

middle button

2 move mouse

76



- Return to the previous zoom

> d.zoom|[-r |]: space
-r : Flag of “ Return to previous zoom ”
R = CTET = R—" =lalix
session Edit View Bookmarks Settings Help
GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work > d.zoom —r A

1 raster. 0 vector
returning to last zoom

100%
GRASS 6.0.cvs:/mnt/sdab/fegis_knoppix/uork > |

Za]  shel
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Return to
the previous zoom
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Section 2. Data Processing in Latitude-Longitude
Coordinate System

5. Raster calculation

79



5.1 Calculation of “ HH-HV ”

>r.mapcalc||“HH HV=A-B”

A = (name of HH image)

B = (name of HV image)

session Edit Wiew Bookmarks Setlings Help

[]: space

100%
GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work > |}

GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work > r.mapcalc "P2007 _Vietnam_CH_ =l
100m_HH_HY=(P2007 VYietnam_CH_100m_HH)-(P200/ Vietnam_CH_100m_HY>"

S| ] Shell
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output image of “HH-HV”
in rainbow color table

change rainbow color table
to histogram-equalized grey scale




Section 2. SAR Image Processing in Latitude-Longitude
Coordinate System

6. Create RGB image
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6.1 change color map to “grey scale map”

> r.colors|Imap=Allcolor= grey A = (input file name)

= see “ 4.3 Change image color” []: space

PALSAR(HH) PALSAR(HV) PALSAR(HH — HV)

83



6.2 Display three images in RGB composite

(file name1)

A=
> r.rgblred=Algreen=B [|blue=C SR IEMES) (Tl goes
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.

|‘.I [ =HE HRET S E T —

session Edit View Bookmarks Settings Help

GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work > d.rgb red=P2007 Vietnam_CH_1 =l
Q0n_HH oreen=P2007 _Vietnam_CH_100m_HY blue=P200/_Vietnam_CH_100m_HH_HY

100%
GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work > |} :j

Zn| ) shen

In this case, R=HH, G=HV, B=HH-HV
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6.2.1 Display grey scale images in RGB

Forested area are
represented in dark green

color and cropland in dark
purple.

Cross-polarized response
(HH) is dominated by the
canopy contribution

rather than the surface

component.
|

[ Takeuchi et al.. 2008 ]
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6.2.2 Display histogram-equalized grey scale images in RGB

sesszion Edit View Bookmarks Settings Help

GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work > r.colors map:P2ﬂﬂ?=?ietnam=Q.ﬂ

H_100m_HH color=grey.eq

Reading P2007_Vietnam_CH_100m_HH ... 100%

Color table for [P200/7_Vietnam_CH_100m_HH1 set to grey.eq

GRASS 6.9.cvs:/mnt/sdab/gis_knoppix/work ? r.colors map=P2007 _Yietnam_C

H 100m_HY color=grey.eq

Reading P2007_VWietnam_CH_100m_HY ... 100%

Color table for [P200/7_Vietnam_CH_100m_HY1 set to grey.eq

GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work > r.colors map=P200/7 VYietnam_C

H 100m _HH _HY color=greu.eq

Reading P2007_Vietnam_CH_100m_HH_HY ... 100%

Color table for [P200/ VYietnam_CH_100m_HH_HY1 set to grey.eq

GRASS 6.0.cvs:/mnt /sdab/gis_knoppix/work > _d.mon x2

using default wvisual which is TrueColor

ncolors: 65536

Graphics driver [x2] started

GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work > d.rpgb redZPQﬂﬂ?_vietnam_CH_l_J
00m_HH preen=P200/7_Yietnam_CH_100m_HY blue=P2007 _¥Yietnam_CH_100m_HH_HY
100% -

Fe| (| Shell
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6.3 Create RGB image using three images

Step 0. Import images for R,G, B

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

> r.colors|imap=Allcolor= grey A = (input file name)

o []: space
Step 2. composite 1mages

> r.composite [/red = Al igreen = BlIblue = Clloutput = D
A, B, C = (input file name) D = (output file name)

Step 3. save composite images as TIFF file

> r.out.tiff | input = D/ loutput = E

D = (input file name) E = (output file name)
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6.3.1 Create composite image

> r.composite [ 'red = Allgreen = B[lblue = Clloutput =D
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.

“_‘"" """"-h"i I 2 I li."r..i - - B a

Session Edit Wiew Bookmarks Settings Help

GRASS 6.0.cvs:” > r.composite red=P200/ Vietnam CH 100m _HH oreen=P200/
Yietnam_CH_100m_HY blue=P2007 Yietnam_CH_100m_HH_HY output=P2007 Vietna_
m_CH_100m_RGBHN

-

s A shell
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6.3.2 Create, display and export composite image

session Edit View Bookmarks Seftings Help

GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work > r.composite red=P2007_Yietna =l
m_CH_100m_HH green=P2007_Vietnan_CH_100m_HY blue=P200/ Vietnam_CH_100m_
HH_HY output=P2007_Vietnam_CH_100m_RGB

100%

100%

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

using delaull visual which is TrueColor

ncolors: B5536

Graphics driver [x0] started

GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work > d.rast P2007 _Vietnan_CH_100m
_RGB

100%

GRASS 6.0.cvs:/mnt/sdab/gis_knoppixfwork > r.out.tiff input=P2007 Vietn
am_UH_100m_RKGE output=P200/ Yietnam_UH_100m_KGB

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

Al | Shell
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TIFF image




6.3.3 Create and export histogram-equalized grey scale images

in RG

session Edit Wiew Bookmarks Settings Help

GRASS 6.0.cvs:/mnt/sda5/gis_knoppix/work > _r.colors map=P2007 Yietnam_ C -l
H_100m_HH color=grey.eq

Reading P2007_Vietnam_CH_100m_HH ... 100%

Color table for [P200/_Vietnam_CH_100m_HHI] set to grey.eq

GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work > r.colors map=P200/_Vietnam_C
H_100m_HY color=grey.eq

Reading P200/_Vietnam_CH_100m_HY ... 100%
Color table for [P200/_Vietnam_CH_100m_HY1 set to grey.eq

GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work > r.colors map=P2007_Vietnam_C
H_100m_HH_HY color=grey.eq

Reading P200/_VYietnam_CH_100m_HH_HY ... 100%

Color table for [P200/_Vietnam_CH_100m_HH_HY] set to grey.eq

GRASS 6.Q.cvs:/mnt/sdad/gis_knoppix/work > _r.composite red=P2007 Yietna
m_CH 100m_HH oreen=P2007 Vietnam CH 100m_HY blue=P2007 Yietnam CH 100m
HH_HY output=P200/ ¥ietnam_CH_100m_RGBeq

100%

100%

GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work > r.out.tiff input=P2007 Vietn
am_CH_100m_RGBeq output=P200/7 Yietnam_CH_100m_RGBeq _J
GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work > | |

A ] Shell
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Section 2. SAR Image Processing in Latitude-Longitude
Coordinate System

7. Terrain Correction
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7.1 Calculation of slope and aspect

7.2 Calculation of local incident angle

7.3 Terrain correction of PALSAR image

7.4 Terrain correction of JERS-1 SAR image
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7.1 Calculation of slope and aspect

> r.slope.aspect| lelevation=A|lslope=B|laspect=C

A = (input DEM filename)
B = (output slope filename)
C = (output aspect filename)

|| space

r.slope.aspect - Generates raster map layers of slope, aspect, curvatures
and partial derivatives from a raster map layer of true elevation values.
Aspect is calculated counterclockwise from east.

- The raster slope map layer will contain slope values, stated in degrees
of inclination from the horizontal.

- The raster aspect map layer which is created indicates the direction
that slopes are facing. The aspect categories represent the number
degrees of east.. The aspect categories represent the number degrees of

east and they increase counterclockwise: 9odeg is North, 180 is West,
270 is South and 360 is East.
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—_Hﬁuxh

aession Edit Wiew Bookmarks sSettings Help

GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work > _r.slope.aspect elevation=SRTM.l
3CGIAR_VYietnam_CH slope=SRTM3CGIAR_Yietnam_CH_slope aspect=SRTM3CGIAR_Vi
etnam_CH_aspect

percent complete: 100%

CREATING SUPPORT FILES

ELEVATION PRODUCTS for mapset [PERMAMENT] in [latlon]

min computed aspect ¢.0000 max computed aspect 360.0000

Color table for LSRTM3CGIAR_Yietnam_CH_aspectl] set to aspect

ASPECT L[SRTH3CGIAR_Yietnam_CH_aspect] COMPLETE

min computed slope 0.0000 max computed slope 79.1439

SLOPE [5SRTM3CGIAR_Vietnam_CH_slopel COMPLETE

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

Le L

A Shell
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7.2 Calculation of local incident angle

SAR platform
L\)\ ‘k\\
Off-nadir angle( &) N i “\éf\;
\ AI ! E\

= — = = = == === -

S (270deq)

Plane normal
\

A
/Slope angle(A)

Incident

N W (180deg.)
angle([/)

Azimuth angle of

the SAR platform()

Local incident

angle(0)

n
»

N (90deg.)

~
~

Aspect of slope(P)

E (Odeg.)
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> r.mapcalc [|“incident_angle=sin(A)*cos(B)*sin(l)*cos(% ) +
sin(A)*sin(B)*sin(l)*sin(¥ ) + cos(A)*cos(l)’

A = (Slope filename)

B = (Aspect filename)

| = Incident angle(= Off-nadir angle)

¥ = Azimuth angle of the SAR platform ']: space

session Edit View Bookmarks Settings Help

GRASS 6.0.cvs:/mnt/sda5/gis_knoppix/work > r.mapcalc "incident_angle pa -2l
1sar=sin{(SRTM3CGIAR_Yietnam_CH_slope)#cos(SRTM3CGIAR_Yietnam_CH_aspect)
#5in(34.3)#cos5(188.16)+5in{(SRTM3CGIAR_VYietnam_CH_slopel)®*sin(SRTM3CGIAR_
Yietnam_CH_aspect)#*#s5in(34.3)#5in{188.16)+cos{(SRTM3CGIAR_Yietnam_CH_slop
e)*cos(34.3)"

100%

i
El

Z2| i shell
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7.3 Terrain correction of PALSAR image

Step 0. Import DEM image

= see “3.27

Step 1. Create slope and aspect images using DEM

= see “7.17

Step 2. Create local incident angle image
using the slope and aspect images

= see “7.27
|=34.3°
¥Y=188.16"°

Step 3. Correct terrain effects of PALSAR image
using local incident image
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7.3.1 Create slope and aspect images using DEM

> r.slope.aspect| lelevation=SRTM3CGIAR_Vietnam_ CH!Islope=SRTM3
CGIAR Vietnam_CH_slope|laspect=SRTM3CGIAR_Vietnam_CH_aspect

session Edit View Bookmarks Settings Help

[]: space

GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work > r.slope.aspect elevation=SRTH.2l
JCGIAR_Yietnam_CH slope=SRTM3CGIAR_Yietnam_CH_slope aspect=SRTM3CGIAR_Yi

=

etham_CH_aspect
percent complete:
CREATING SUPPORT FILES

ELEYATION PRODUCTS for mapset [PERMANENT] in [latlonl
min computed aspect 0.0000

) Shall

max computed aspect 360.0000
Color table for L[SRTM3CGIAR_Yietnam_CH_aspect] set to aspect
ASPECT [SRTM3CGIAR_Vietnam_CH_aspect] COMPLETE

min computed slope 0.0000
SLOPE [SRTM3CGIAR_¥ietnam_CH_slopel COMPLETE
GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work > |

max computed slope 79.1439

L L
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7.3.2 Create local incident angle image using the slope and
aspect images

azimuth direction
. ascending

Azimuth angle of
the SAR platform (¢ )

PALSAR : 188.16°

PALSAR

Inclination angle
08.16°
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SAR platform
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/g/ \\ :‘\‘4\}‘;
Off-nadir angle( a) *\ L1
\\/T-Q

PALSAR : 34.3°

—_—_———————

Plane normal
\

A

A
/Slope angle(A)

Incident

. W (180deg.)
angle(/)

Azimuth angle of
the SAR platform( )

PALSAR : 188.16°

S (270deg)

n
»

N (90deg.)

Local incident
angle(0)

~
~

Aspect of slope(P)

E (Odeg.)
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> r.mapcalc [|“incident_angle_palsar=sin(A)*cos(B)*sin(l)*cos(¥ ) +
sin(A)*sin(B)*sin(l)*sin(¥ ) + cos(A)*cos(l)”

A = SRTM3CGIAR Vietnam_ CH_slope

B = SRTM3CGIAR_Vietham_ CH_aspect

| = 34.3

Y= 188.16 [1: space

session Edit View Bookmarks Settings Help

GRASS 6.0.cvs:/mnt/sda5/gis_knoppix/work > r.mapcalc "incident_angle pa -2l
1sar=sin{(SRTM3CGIAR_Yietnam_CH_slope)#cos(SRTM3CGIAR_Yietnam_CH_aspect)
#5in(34.3)#cos5(188.16)+5in{(SRTM3CGIAR_VYietnam_CH_slopel)®*sin(SRTM3CGIAR_
Yietnam_CH_aspect)#*#s5in(34.3)#5in{188.16)+cos{(SRTM3CGIAR_Yietnam_CH_slop
e)*cos(34.3)"

100%

i
El

Z2| i shell

105



106



7.3.3 Correct terrain effects of PALSAR image
using local incident image

> r.mapcalc [|“P2007_Vietnam_CH_100m_HH_TC = 1.0*(P2007_Vietnam
_CH _100m_HH) / ((incident_angle palsar)*2+(1-cos(34.3)"2)”

|| space

> r.mapcalc [|“P2007_Vietnam_CH_100m_HV_TC = 1.0*(P2007_Vietnam
_CH_100m_HV) / ((incident_angle_ palsar)*2+(1-cos(34.3)"2)”

|| space

Terrain correction algorithm :
Rc =R /(cos” @+ (1—cos’ 34.3))

Rc : the corected value of R
R : SAR data value

@ :local incident angle .



A. Terrain correction of PALSAR HH image

session Edit VWiew Bookmarks Seftings Help

GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work > r.mapcalc "P2007_Yietnam_CH_ =l
100m_HH_TC=1.0%(P2007_V¥ietnam_CH_100m_HH)/{ (incident_angle_palsar)”™2 +(
1-(cos(34.3)3272))"

100%

S| (] Shell

Ll
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B. Terrain correction of PALSAR HV image

session Edit View Bookmarks Setfings Help

GRASS 6.0.cvs: /mnt/sdab/gis_knoppix/work > r.mapcalc "P2007_Vietnam_CH_ 2l
100m_HY_TC=1.0#(P2007_Vietnam_CH_100m_HY)/({incident_angle_palsar)”™2 +(
1-C(cos(34.3))72))"

1007 g

S| Shell
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7.4 Terrain correction of JERS-1 SAR image

Step 0. Import DEM image

= see “3.27

Step 1. Create slope and aspect images using DEM

= see “7.3.17

Step 2. Create local incident angle image
using the slope and aspect images

= see “7.27
|=35°
¥=352.33°

Step 3. Correct terrain effects of JERS-1 SAR image
using local incident image
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7.4.1 Create local incident angle image using the slope and
aspect images

Nll

—_—

JERS-1 SAR

Azimuth angle of
the SAR platform(¥)

JERS-1 SAR : 352.33°

azimuth direction

. descending
97.67°

Inclination angle
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Local incident
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> r.mapcalc [|“incident_angle _jsar=sin(A)*cos(B)*sin(l)*cos(¥ ) +
sin(A)*sin(B)*sin(l)*sin(¥ ) + cos(A)*cos(l)”

A = SRTM3CGIAR Vietnam_slope

B = SRTM3CGIAR _Vietnam_aspect

| = 35

=852 35 []: space

session Edit View Bookmarks Settings Help

GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work > r.mapcalc “incident_angle_js 2l

ar=sin{SRTM3CGIAR_Yietnam_CH_slopel)®#cos(SRTM3CGIAR_Yietnam_CH_aspect)#s
in{35)%#cos5(352.33)+sin(SRTM3CGIAR_Yietnam_CH_slopel)*sin(SRTHM3CGIAR _Viet
nam_CH_aspect)®*s5in(35)#5in(352.33)+cos(SRTM3CGIAR_Yietnam_CH_slope)*cos

(35"
" s

~| | Shell
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7.4.2 Correct terrain effects of JERS-1 SAR image
using local incident image

> r.mapcalc [|“JSAR1998Aug_Vietnam_ CH_100m_ortho TC = 1.0*(JSAR
1997Aug_Vietnam_ CH_100m_ortho) / ((incident_angle jsar)*2+(1-cos(35)"2)”

|| space

> r.mapcalc [|“JSAR1997JF Vietnam_CH_100m_ortho TC = 1.0*(JSAR1997
JF_Vietnam_CH_100m) / ((incident_angle jsar)*2+(1-cos(35)"2)”

| space

Terrain correction algorithm :

Rc=R/(cos” @+ (1—cos’35))
Rc : the corected value of R

R : SAR data value

@ :local incident angle .




A. Terrain correction of JERS-1 SAR 1998 Aug. image

session Edit View Bookmarks Settings Helg

GRASS 6.0.cvs:/mnL/sdab/uis_knoppix/work > r.mapcalc " JS5AR1998Aug Yieln =
am_CH_100mn_ortho_TC=1.0%(J5AR1998Aug_VYietnam_CH_100m_ortho) /{{incident_
onglc_jsar) "2+{1-(cos(35))272))"

100%

GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/uork > | :j

Si| | shell
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A. Terrain correction of JERS-1 SAR 1997 Jan. & Feb. image

I
I
»

i
5BSSI0N B0 View Bookmarks Hetings Help

GRASS 6.0.cys:/mnt/sda5/gis_knoppix/work > r.mapcalc "JSAR1997J Vietna -
m_CH_100m_ortho_TC=1.0%(JSAR1997JF_Yietnam_CH_100m_ortho) /{{incident_an

ole_jsar)”2+{1-{cos(3b))"2))"
100%

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

~| (] Shell

Before




Section 2. SAR Image Processing in Latitude-Longitude
Coordinate System

8. Extract deforested areas
using RGB image
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Step 0. Import PALSAR and JERS-1 SAR images
= see “3.Import data”

Step 1. Correct terrain effects of PALSAR and JERS-1
SRA images

= see “7.Terrain Correction”

Step 2. Change color table of terrain corrected images

Step 3. Create RGB images using PALSAR and JERS-1
SRA images

Step 4. Export RGB image in TIFF format
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8.1 Extract deforested areas using RGB image

[ Takeuchi et al.. 2008 ]
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To extract deforested area, we use following combination :

R:JERS-1 SAR HH
G : PALSAR HH
B : PALSAR HV
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8.2 Change color table of terrain corrected images

8.2.1 Change image values from floating point to integer

> r.mapcalc [[“A = int(B)”
A = output filename(integer)
B = input filename(floating point) || space

]
|_I =I|HI

Session Edit Wiew Bookmarks Seftings Help

GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/uwork > r.mapcalc "P2007 Vietnam CH_ 2l
100m_HH_TCint=int (P200/ _VYietnam_CH_100m_HH_TC)>"

100%
GRASS 6.0 .cvs:/mnt/sdab/gis_knoppix/uwork > r.mapcalc "P2007 Vietnam_CH_
100m_HY_TCint=int (P2007_Vietnam_CH_100m_HY_TC)"

100%
GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/uwork 2 r.mapcalc "JSAR1998Aug Yietn
am_CH_100m_ortho_TCint=int (JS5AR1998Aup_Yietnam_CH_100m_ortho_TC}"

100%
GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work > | Ej

Sl ] shel
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8.2.2 Change color table of terrain corrected image to
histogram-equalized grey scale

I T 9. e T Tk

Session Edit %iew Bookmarks Settings Help

GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work > r.colors map=P2007 Vietnam C =l
H_100m_HH_TCint color=grey.eq

Reading P2007_Vietnam_CH_100m_HH_TCint ... 100%

Color table for [P200/7_Vietnmam_CH_100m_HH_TCint] set to grey.eq

GRASS 6.0.cvs:/mnt /sdab/gis_knoppix/work > r.colors map=J5AR1998Aug_Vie
tham_CH_100m_ortho_ICint color=prey.eq

Reading JS5AR1998Aug_VYietnam_CH_100m_ortho_ICint ... 100%

Color table for L[JSAR1998Aug Vietnam_CH_100m_ortho_TCint] set to grey.e

q
GRASS 6.0.cvys:/mnt/sdab/gis_knoppix/work >_r.colors map=P2007 VYietnam C

H 100m_HY _TCint color=grey.eq

Reading P200/_Vietnam_CH_100m_HY_TCint ... 100%

—
E

| | Shell
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8.3 RGB images using PALSAR and JERS-1

SRA images

R:JERS-1 SAR HH

G : PALSAR HH
B : PALSAR HV
i;.wmniﬂﬁﬂmmﬁmﬂﬁwmwmnn“

session Edit View Bookmarks Settincs Help

=

Ml Shell

GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work > r.composite red=JSAR1998Aup_ -l
Vietnam_CH_100n_ortho_IC oreen=P2007 Yietnam_CH_100m_HH_TC blue=P200/7_¥
ietnam_CH_100m_HY_TC output=J1998AucTC_P2003TC_RGE
100%
100%
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8.4 Export RGB image in TIFF format

“ L EHe S Kaneale ¥

Session Edit Wiew Bookmarks Setftings Help

GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work > r.out.tiff input=J1998AugTC_ 2l
P2008TC_RGB output=J1998AugTC_P200STC_RGBJ] ~

Ik
x

| ] Shell
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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 129



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 anew 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: --overwrite  Force overwrite of output files
Parameters: dsn=string OGR datasource name.
Examples:

ESRI Shapefile: directory containing shapefiles
Maplnfo File: directory containing mapinfo files
output=name  Output vector, if not given, available layers are
printed only
layer=string OGR layer name. If not given, available layers are
printed only.
Examples:
ESRI Shapefile: shapefile name
Maplnfo File: mapinfo file name 146



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 .
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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.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
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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).
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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
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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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