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Section 1. Preliminary Preparation

1. How to get GIS-Knoppix CD



1.1 What i1s GIS-Knoppix ?

GI1S-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 ”

~ Sourcepole — GIS Knoppix — Windows Internet Explorer

% hd |E, http:/ S zourcepo le com/2006,11 /1 6/ziz—knoppix-en V|:‘95 )( I-’_z"“:”

7LD FED BTN BRCANE YLD ALTW Google [Gl+ vrmio B &> QZ=r @ -

w g |88]' [@‘r‘ahoo! JAPAN & Sourcepale - GIS Knoppix X [;‘& SAFE Portal ~Sertinel Asia.. l ] - T o - [

GIS Knoppix

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

& Linux with KDE and many applications
« GRASS62
Raster/vector GIS, image processing system. and graphics production system
+ PostgreSQL 8.1.4.2
Postgres database with PostGIS extension
« MySQL 5021
IMySQAL database with spatial extensions
« QGis 0.8
Viewer and data analysis for vector and raster data with PostGIS support

Versions

Version: FO554G2006

« GRASS 6.2
Raster/vector GIS, image processing system, and graphics production system
s PostgreSQL 8.1.4.2

Postares datahase with PostGIS extension

|

@ Ah—ryhk A0 - 8




Step 2: Download the 1SO images of version 1.2

o Sourcepole — GIS Knoppix - Windows Internet Explorer

@@ - |g, bttped A sourcepale.com 200651116/ gis-knoppix-an

2 LE REE

Frld  BRICADG

YD AMIH Google[[Glvuns
I @ Sourcepole - GIS Knoppix %0 ]_|

= i - »
f- G- ® &

¢ Based on Knoppix 3.3

+ Many updates: Mapserver 4.0.1, OpenOffice 1.1, etc.

i alp |%lj[§‘(ahoo! JBPAN

Download

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

I + English {md5)
+ German (Switzerland) (md5)

|
|
|
G d5
I + German (md5) 1

Other GIS Live CD's

a (‘iiiii 'iPl‘“nli +

Download

The 150 images of version 1.2 are available for downloading (TO00MB):

s German (Switzerland
e Serman (mds)

Click and Download

s Knoppix
& Center int>e>gis (Mapserer courses, etc.)

Posted by pks, 16.11.06

|
& A -3ek H100% -




Step 3: Burn the downloaded ISO image filetoa 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.

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 “
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Section 1. Preliminary Preparation

2. Copy data to FAT formatted
storage device



Using your windows PC,

Step O: Insert data DVD into disc drive

Step 1: Make “gis__knoppix” directory
INn 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

td

gis_knoppix

data



Data list in “Data” directory (minimum)

SPOT Image
- SPOT5HRVIR20071107R.tif
- SPOT5HRVIR20071107G.tif >~ from CD
- SPOT5HRVIR20071107IR.tif | « \jietnam/data/SPOT "

Landsat Image

- p124r52_5t19901230 _nnl.tif
- p124r52_5t19901230 nn2.tif

- p124r52_5t19901230 nn3.tif

- p124r52_5t19901230 nn4.tif

- p124r52_5t19901230 nn5.tif

- p124r52_5t19901230 nn6.tif

- p124r52_5t19901230 nn7.tif

- p124r52_5t19901230.met

- p124r52_5t19901230.hdr J

> from CD
“Vietham/data/Landsat ”

13



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.

15



Step 2: Insert your GI1S-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.

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 GI1S-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 GI1S-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
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4.2 Change Keyboard layout

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

Recently Used Applications
. Control Center
All Applications

[&] Development
# Editors

Education
(™ Edutainment
|Z] Emulators
GIS
£ Games
w. Graphics
&y Help
&4 Intermet

** KNOPPIX
& Multimedia

. @ Office
", | Settings ® . Change Password
@ System * [} Configure the Panel
& Toys > %] Control Center

<Sett| n g S > S Utilities * (A Desktop Settings Wizard

.| Find Files T Menu Editor
) Help 1 Menu Updating Tool C I C
) Home (Fersonal Files) L Printing Manager < 0 n t ro e n te r >

Actions
w1 L7 Bookmarks

IA-';,; Cluick Browser
£ Pun Command..
[E) Lock screen

E@ Logout...

Click A= 30@ n @~ o]
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Step?2 : Click <Regional & Accessibility >

- Click <Keyboard Layout >

File View Setings Heip
Index | search | Help |

Keyboard Layout

« il Appearance & Themes

+-. % Daskiop

+- i Intermet & Nebwork

+- 4% KDE Components

+-<3) Paripherals

o[} Powaar Control

-5 Regional & Accessibility
i Accessibllity

W Enable keyboard layouls

Layout ISm'Il:hlng Options | Xkb Options |

Active layouts box

/

Avallable layouts:

Keyhoard model
|Genellr_ 105-keini P x|

4 I

Active layouts \
— B Country/Region & Langu: 1 Layoul Keymap <[ Layout Keymap
[ KHotkays El Atbankan {ah T3 15, English (us)
-l Kayboard Layaut E@ Arsbic (a1) PI¥ Geman  (ds)
LYy Kayboard Shorculs ER Armenian {am) Il French {fr}
«- 11 Security & Privacy Azerbaijani (az)
+- g Sound & Multimedia aipe Bolamsian by}
«- By System Adminlstration 3 Belgian (b}
Bengall (ban)
L= Bosnian (b
Brazillan ibr)
L& Bulganian b}
L Burmese {mm)
E£] Canadian {ca) )
i Croalian {hr)
Kza Czoch {oz)
Kzs Cioch (querty) (cz_tqwerty) Add == I << Remove I ‘:J j
eog Danish {dk} ﬂ o]
g Cuch i L Layout variant =|
:T Fecimen b fohuim |.l] i I-'

5 Defaults |

Click <Remove> Uk
C

- Click <Remove>

Step3 : Select languages from Active layouts box

23



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

[ — 3 e o

Eile iew Setings Help
|ndex |EE|aa'§h | Help | _., Keyboard Layout

DS e e |swng o o | AVATADIE Ay OUtS DOX

£ Mtamat & Natwork FF Enable keyboard layouts
+- & KDE Components i ! /
- 15; Pernipherals / Keyboard model:
s 4 Power Conlrof
--E& Regional & Accessibility IGEH"‘HE 105-key (inf) PC :-J
28 Accessibiliy (' Avallable fayouts \chva layouts
B Couniry/Reglon & Langu: 1 Layout Keymap  2lY1 Layout Keymap
£ KHotkeys = ir e 1
AL Israel (i i Japanese (p)
, Keyboard Lavout EE taiian i1
=Y Keyboard Shorculs [ER Kannada {kan)
+- I Security & Privacy &3 Lao {1a)
+- & Sound & Mullimedia BN Latin America EY
+- 0y System Administration BEm Latwian I¥)
S Lithuanian azery standard  (it_std)
WS Lithuanlan gqweny “numesnc” (I
Bk Macedonian (mik) .
£i Matayatam (mi) ( : I k Ad d
[ MaHese {mi) I C < >
Bl Matese (S layout) (ml_us)
[ Mongolian ()
s%F Morhem Saaml (Finland)  (se_F()
B Morthem Saaml (Morway)  (3e_NO) Add > I << Remove I ﬂ j
B2 Morhem Saami (Sweden)  (se_SE) il

Morweglan na) o[ JFEeut varant |
as | 21 /T include latin layout
Ad

J | s Defaults Vﬂpplv | % Resel |

Step5 : Click <Apply > Click <Apply>



4.3 Make FAT formatted storage device writable

Stepl : Connect FAT formatted storage device to PC
> -

Hard Disk

ard Disk
Fartition [hdal]

Generally, your FAT formatted storage
device icon is shown as

“Hard disk Pertision[sdal]” at desktop

25




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

,/”__\\'w__

CO-BOk [cdrom]
Flappy disk

Hard Disk
Partition [hdal]

Hard Disk
Partition [hdas]

Hard Disk.
Fartition [hoda?]

Hard Disk
Partitian [sda

Jedit

3

L4
RMGERTR

“

= elfhtml




Step?2 : Right click [sdal] icon on the desktop
- <Actions> - <Change read/write mode>

s g Change readiwrite mode
- - B Cut Cirl+3 5* Create gzipped tar Archive
RI g ht CI I C k & " Copy Crl+C # Create bzipped tar Archive

L Suse <Change read/write mode>

Shit=Delete 4 Send file per mail
Cpen With... ° . Zipile(s)
Actions b A Zipand email file(s)
Unmount

Copy To

<Actions>

fove To

- Eroperties
‘|

i e yon o 17 |




Step3 : Click <Yes >

ﬂ ke partition /devfedar writable?

Do you really want to change partition /dev/sdal (vfat)
to be writable?

28



4.4a Make working directory

Stepl : Open “ Terminal Program ”

/__\\'w,

Partio [d1]

Jdt

MGEFTR

& Bt




Step?2 : On the Terminal window, write following command
and hit <enter(return)> key

> cd[l/mnt/sdal/gis_knoppix []: space
E’L - _h2f xh
Session Edit View Bookmarks Seflings Help
cd fmntfsdalfgis_knoppix/i |
|
o] shel |




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

Session Eddt View Bookmarks Sefting: Help

cd /mnt/sdal/gis_knoppix/ ]

1=

Session Edit View Bookmarks Setting: Help
cd /mnt/sdal/gis_knoppix/ ]
1s

':: data

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

E[ & shel | 31




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

> mkdir[]work ' space

data

]S&ss;‘an Edit View Bookmarks Setings Help I
| cd /mnt/sdal/gis_knoppix/ S|
| ls

|

mkdir work]]

| A5| @ Shell
B |




Step5 : Check directories in the “gis_knoppix” directory

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

> |s

VAR

isesmun Edit View Bookmarks Seflings Help

data

data work

cd /mnt/sdal/gis_knoppix/
1s

mkdir work
1s

FAT formatted
storage device

.Eﬂ ljmmll

gis_knoppix
There are “data” and “work” directories
In the “gis_knoppix” directory |_I_|
data work
=[I_

33



Step6 : Move to “work” directory using following command

and hit <enter(return)> key

> cd[]./work [1: space
W 2l xh)
Session Edit View Bookmarks Seffings Help
cd /mnt/sdal/gis_knoppix/ ]
1s
data
mkdir work
1s
data work
cd . /uork/f}
|

| shell |

34



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

[ space
= ' —h=f i)
Session Edit View Bookmarks Seflings Help
cd /mnt/sdal/gis_knoppix/ =]
1s
data
mkdir work
1s
data work
cd ./work/
mkdir gis
_
:Eﬂ Iﬁmmll




Step8 : Check directories in the “work” directory using
following command and hit <enter(return)> key
> |s

& S ]
m:un Edit View Bookmarks Setlings Help FAT formatt.ed
cd /mnt/sdal/gis_knoppix/ storage device
1s N
data P s
mkdir work y
1s
data work
cd ./uwork/
mkdir gis
| 1s
(eis) | |
it gis_knoppix
e _ . i} data work
There is “gis” directory in the “work
directory I

iZI & shell | gis




4.4b Move to “work’ directory

Stepl : Open “Terminal Program”

/__\\'w,

Partio [d1]

Jdt

MGEFTR

& Bt




Step?2 : On the Terminal window, write following command
and hit <enter(return)> key
> cd[l/mnt/sdal/gis_knoppix/work [l:space

s shald
Session Edit Wiew Bookmarks Seftings Help
cd .-"'mntfsdalfgis_knoppixfwnrki E
b
El i shell




Section 2.

SPOT Image Processing
INn UTM Coordinate System



Section 2. SPOT Image Processing in UTM
Coordinate System

1. Starting and Terminating
GRASS

40



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

il e M e f————————————————————————— L
Sestion Edit View Bookmarks Enmng; Higlp

cd fmnt/sdal fgis_knoppix/ _H
1s

mkdir work
1s

cd . fuorks

mkdir gis
ls

grass6d —textl

g
EI & Shell
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1.2 Terminate GRASS

> exit
R
Session Edit Miew Bookmarks Seftings Help
GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work > exiti A

hit "Enter (or Return)"

Session Edit View Bookmarks Seftings Help

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

ncolors: 65536

Graphics driver [x2] started

Closing monitors.....

Cleaning up temporary files.....

done

Goodbye from GRASS GIS

L L

o i shen
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Section 2. SPOT Image Processing in UTM
Coordinate System

2. Defining coordinate system
and region

43



2.1 Starting GRASS

> grass60| |-text '|: space

Session Edit View Bookmarks Setlings Help

grassb0 -t.exti

'Ell;_ il

Session Edit View Bookmarks Seflings Help
GRASS 6.0.cvs =

ILOCATIOM: 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 COORDIMATE REGION and a list
of any new maps created.

[DATABASE: This is the unix directory containing the geographic databases

The REGIOM defaults to the entire area of the chosen LOCATION.
You may change it later with the command: g.region

LOCATION: Boearfish (enter list for a list of locations)
MAPSET : userl (or mapsets within a location)

DATABASE: Avarslib/grass

AFTER COMPLETIMG ALL AMSWERS, HIT <{ESC><EMTER> TO COMTIMUE
(OR <Ctrl-C> TO CAMNCEL)

| ] Shell
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DATABASE

2.2 Determination of LOCATION, MAPSET,

LOCATION: utm47 (In this case, UTM Zone is 47 )

MAPSET: PERMANENT

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

u -li'l M'.Iiil I W tlx

Session Edit View Bookmarks Seftings Help |
GRASS 6.0.cvs =]

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

HAPSET:  Every GRASS session runs under the name of a MAR

of any new maps created.

with each MAPSET is a rectangular COORDIMATE REG After fl”lng the above Informatlon,
DATABASE: This is the unix directory containing the pgeogrd hlt <ESC> + <Enter (Or Return) >

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

LOCATION: utmd/ {enter list for a list of location
HAPSET - PERMANENT________ f{or mapsets within a location)

DATABASE : /mnt/sdaS/gis_knoppix/work/gisll

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

3 @ Shell I

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

Ehel=Konsole

Session Edit View Bookmarks Settings Help
[LOCATION <utmd47> - doesn't exist :“

|Available locations:

[Hould you like to create location <utmd47> ? (y/n) [yl yfj

_r-é.-_:.| & shell
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enter <y >, then hit < Enter (or Return) >

Session Edit View Bookmarks Seftings 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 UTM 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 yfj

El @ shell
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2.3 Selection of projection
. Latitude-longitude coordinate

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

Cl ) S
Session Edit View Bookmarks EBUII'IQS Help
[Please specify the coordinate system for location <utmd7> =
A x.y =l . ®
B Latitude-Longitude Session Edit View Bookmarks Settings Help
C UTM
D Other Projection Please specify the coordinate system for location <utmd/7>
RETURN to cancel g E'H ot )
atitude-Longitude
B C UM
D  Other Projection
RETURN to cancel
?c
UTM coordinate system? (y/n) [yl yf
enter <y >, then hit < Enter (or Return) >
| Ao| i shen |

g & snel |

Ll
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just hit < Enter (or Return) >

Session Edit VWiew Bookmarks Seftings Help

[Please enter a one line description for location <utm47> d

1 [ —
— (oGS —

Sesslon Edit View Bookmarks Seffings Help

[Please enter a one line description for location <utmd7>

ok? (y/n) [nl 4l
.

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

;EJ -H%M||

Pl ] 49




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

Session Edit Wiew Bookmarks Seftings Help

Please enter a one line description for location <utm4/>

ok? (y/n) [nl y
Do you wish to specify a peodetic datum for this location?(y/n) [yl yfi

Ao ] shel
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2.4 Selection of datum

Session Edit View Bookmarks Seftings Help

[Please enter a one line description for location <utmd7>

o . S e . . A s . SR I S e A . A . s I R e . e Sl S I G . e, e . s . s I S e .

ok? (y/n) [nl y
[Do you wish to 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

>list]

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

=]

E] & shell
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hit “ Space “ key for page down

Sl
Session Edit View Bookmarks Seflings Help

|

[>list 4]
Short Name Long Name / Description

agdbb  Australian_Geodetic_Datum_1966
(australian ellipsoid)
agd84  Australian_Geodetic_Datum_1984
(australian ellipsoid)
bel72 Reseau_National_Belge_1972
(international ellipsoid)
carthage Carthage
(clark80 ellipsoid)
ch1903 CH1903
(bessel ellipsoid)
etrs89 European_Terrestrial_Reference_System_1989
(grs80 ellipsoid)
eur50  European_Datum_1950

(international ellipsoid)

--More--(27%)

E{ & Shell |
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enter “wgs84 “, then hit "Enter (or Return)"

= : <l
Session Edit Wiew Bookmarks Settings Help
SAD-69 Please use samb9 instead -]

{samb9 ellipsoid)

samb9 South_fmerican_Datum_1969
(samb9 ellipsoid)

Sasia South_fAsia

(fschrb60m ellipsoid)
tokyo  Tokyo
(bessel ellipsoid)

wgs/2  WGS_1972

(wgs/2 ellipsoid)
wgs84  WG5_1984

(wpgs84 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

>w3584l

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

ivl h X
Session Edit Views Bookmarks Settings Help
= 2]
Sasia  South_fisia
(fschrbOm ellipsoid)
tokyo Tokyo
(bessel ellipsoid)
wgs/2  WG5_1972
(wgs/2 ellipsoid)
wgs84  WGS5_1984

>ugsdd

>listl

El & Shell

(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

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

54



enter “ 1% then hit "Enter (or Return)"

Session Edit View Bookmarks Seftings Help

(wps84 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

>ugsdd

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 region
(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

>1J]

El @ Shell
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enter “ 47 *“, then hit "Enter (or Return)"

Session Edit VWiew Bookmarks Seftings Help

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

>ugsid

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 region
(PROJ.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

>1

Enter Zone: 4?._

El @ shell
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enter “n*, then hit "Enter (or Return)"

Session Edit Wiew Bookmarks Setfings Help

Enter 'list' for the list of available datums

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

>ugs8d

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 region
(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

>1
Enter Zone: 4/

Is this South Hemisphere (y/n) [nl nl

S| | shell
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2.5 Definition of region

AR

Session Edit View Bookmarks Seftings Help

DEFINE THE DEFAULT REGION I
====== DEFAULT REGION =======
I NORTH EDGE:H i e |
| I
WEST EDGE | IEAST EDGE
o__ | |
| SOUTH EDGE:0_________ |
PROJECTION: 1 (UTMD ZONE: 47
GRID RESOLUTION
East-Hest: : AT
North-South: P e
AFTER COMPLETING ALL ANSKWERS, HIT <ESC><ENTER> TO CONTINUE
(DR <Ctrl-C> TO CANCEL) N

o] i shell |

|

You can use “space” key to erase letters.

You can use “ 1 ” key to move.
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Define the region which includes entire Vietham

NORTH EDGE : 10000

SOUTH EDGE : O

WEST EDGE : 0

EAST EDGE : 10000

GRID RESOLUTION East-West :20
North-South : 20

N

These numbers have no
means. You can reset
these parameters later to
match the imported
Images.
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Session Edit VWiew Bookmarks Seftings Help

Iy
X

DEFINE THE DEFAULT REGION =

WEST EDGE | IEAST EDGE
B e —susey—sus, I 110000
| SOUTH EDGE:0____ I
PROJECTION: 1 (UTH) ZONE: 47

GRID RESOLUTION
East-lest: _
North-South: 20 sit6

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

_,ﬁ @ shell

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

Session Edit View Bookmarks Seftings Help

projection: 1 (UTM)

zone: 47

north: 10000

south: 0

east: 10000

west : 0

e-uW res: 20

n—-s res: 20

total rows: H00
total cols: 500
total cells: 250,000

Do you accept this region? (y/n) [yl > yji
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Session Edit View Bookmarks Settings Help

projection: 1 (UTH)

zonhe: 47

north: 10000

south: 0

east: 10000

west: 0

e—wW res: 20

nN—Ss res: 20

total rows: 500
total cols: HO0
total cells: 250,000

Do you accept this region? (y/n) Lyl > y
LOCATION <utm4/7> created!

Hit RETURN ——>J}

| i shen

hit "Enter (or Return)"
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Session Edit View Bookmarks Seftings Help

GRASS b.0.cvs =

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

MAPSET:  Every GRASS session runs under the name of a MAPSET. AfAssociate
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: [Btm47 {enter list for a list of location
MAPSET : PERMANENT (or mapsets within a location)

DATABASE : /mnt/sdab/gis_knoppix/work/gis

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

Al ] shel

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




INEHE SR OT e F)

Session Edit View Bookmarks Setlings Help

Helcome to GRASS 6.0.cvs (2005) 2l
GRASS homepage: http://grass.itc.it/

This version 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 &

When ready to quit enter: exit

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

L«

As| ) shell
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Section 2. SPOT Image Processing in UTM
Coordinate System

3. Import raster data

65



3.1 Import SPOT5 Images

>r.in.gdal input=A output=B

A = /mnt/sdal/gis_knopix/data/(input file name)
B = (output file name)

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.

r.in.gdal ARC/INFO ASCIl/Binary GRID, BIL, ERDAS (LAN, IMG),

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

(see also http://www.gdal .org/formats_list.html)
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If the SPOT5 images are stored in the “data” folder:

> r.in.gdal | |input=/mnt/sdal/gis_knoppix/data/SPOT5HRVIR20071107R ||
output=SPOT5HRVIR20071107R '] space

-2l X

Session Edit View Bookmarks Seftings Help

GRASS 6.0.cvs:/mnt/sda5/gis_knoppix/work > r.in.gdal input=/mnt/sda5/gi =
s_knoppix/data/SPOT5HRYIR2007110/R.tif output=SPOTS5HRYIR2007110/R |

Hit "Enter (or Return)"

~~| @ Shell
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i
L3
X

Session Edit View Bookmarks Seftings Help

GRASS 6.0.cvs:/mnt/sdab5/gis_knoppix/work > r.in.gdal input=/mnt/sda5/gi =l
s_knoppix/data/SPOTSHRYIR20071107R.tif output=SPOTS5HRYIR20071107R
A datum name wgs84 (WGS_1984) was specified without transformation para
meters.
Note that the GRASS default for wgs84 is towgs84=0.000.0.000,0.000.
Projection of input dataset and current location appear to match.
Proceeding with import...

100%
CREATING SUPPORT FILES FOR SPOTSHRYIR20071107R
SETTING GREY COLOR TABLE FOR SPOTSHRYIR20071107R (8bit. full range)
GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work > |}

Ll

5| @ shel

Please import other band images (G, IR)!!
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Session Edit View Bookmarks Seftings Help

GRASS 6.0.cvs:™ > r.in.gdal ingut:!mntfsdaS!gia_knoEEixfdataf;ﬂ

SPOTSHRYIR20071107G.tif output=SPOTSHRYIR20071107G

A datum name wgs84 (WGS_1984) was specified without transform
ation parameters.

Note that the GRASS default for wgs84 is towgs84=0.000,0.000,
0.000.

Pro jection of input dataset and current location appear to ma
tch.

Proceeding with import...

100%

CREATING SUPPORT FILES FOR SPOTSHRYIR20071107G

SETTING GREY COLOR TABLE FOR SPOTSHRYIR2007110/7G (8bit, full
range)

GRASS 6.0.cvs:™ > r.in.gdal input=/mnt/sdab/gis_knoppix/data/
SPOTSHRYIR200711071R.tif output=SPOTSHRYIR200711071R

A datum name wgs84 (WGS_1984) was specified without transform
ation parameters.

Note that the GRASS default for wgs84 is towgs84=0.000,0.000,
0.000.

Projection of input dataset and current location appear to ma
tch.

Proceeding with import...

100%

CREATING SUPPORT FILES FOR SPOTSHRYIR20071107IR

SETTING GREY COLOR TABLE FOR SPOTSHRYIR20071107IR (8bit., full

range)

g
b

~e|  shell
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3.2 List imported raster data

> g.list [ltype = rast || space

Session Edit View Bookmarks Settings Help

GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work > g.list rast

llraster files available in mapset PERMANENT:
I[SPOTSHRYIR20071107G SPOTSHRYIR20071107IR SPOT5HRYIR200/110/R

|l shell

g.list allows the user to list user-specified, available and accessible files

from mapsets under the user's current location.




3.3 Set region to match imported raster map

3.3.1 Check the current region

g.region!| -p

Session Edit View Bookmarks Seftings Help

| X

[]: space

=

& Shell

GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work > g.region —p
projection: 1 (UTM)

Z0one
datum:
ellipsoid:
north:
south:
west :
east:
Nsres:
ewres:
rouws:
cols:

=

le L__
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3.3.2 Set region to match imported raster map

g.region/rast = “(imported raster map)” || space

>
x.-

Session Edit View Bookmarks Seftings Help

GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work > g.region rast=SPOTSHRYIR20 -l
071107R} -

Session Edit View Bookmarks Seftings Help
GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work > g.region -p =
projection: 1 (UTM)
zone: 47
datum: wgs84
ellipsoid: wgs84
Inorth: 1642249
south: 1571989
|lwest.: 740855
east: 826275
Insres: 20
ewres: 20
rows: 3513 E
cols: 4271
i
Aa| i shell




Section 2. SPOT Image Processing in UTM
Coordinate System

4. Display raster data
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Step O. 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# #=0,1,2, ,6 || space

i..-'-_ =7 |. o - = = g = I W = x -

Session Edit View Bookmarks Settings Help
GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work > d.mon xﬁi :“

El | shell

.,. S T - 5 = x._

Session Edit Wiew Bookmarks Seftings Help

GRASS B6.0.cvs:/mnt/sdab/gis_knoppix/work > d.mon x0 il
using default visual which is TrueColor

ncolors: 65536

Graphics driver [x01 started

GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work > | Ej
_@ | shell
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4.2 Display raster image

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

|| space

- 2y X

Session Edit View Bookmarks Seftings Help

GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work > d.rast map=SPOTS5 =l
HRYIR200/110/R

100% =
GRASS 6.0.cvs:/mnt/sdab/gis.
~~| [ shell

76



4.3 Change image color M- space

A = (input file name
> r.colorstap = Allcolor = type (inp )

B = (type of color table)

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

i

Session Edit View Bookmarks Settings Help

GRASS 6.0.cvs:/mnt/sda5/gis_knoppix/work > r.colors map=SP0 2l
TSHRYIR20071107R color=grey.edq}]

s



4.4 Display three images in RGB composite

A = (file namel)
> r.rgb/lred=Allgreen=B ||blue=C B = (file name2)

C = (file name3)

| space

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”.

Session Edit View Bookmarks Seftings Help

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

using default visual which is TrueColor

ncolors: 65536

Graphics driver [x0] started

GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work > d.rgb red=SPOTSHRYIR200711
0/R _green=SPOT5HRYIR2007110/IR blue=SPOT5HRYIR200/110/G

100%

=

~n|  Shell
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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.

Session Edit View Bookmarks Settings Help

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

Buttons:
Left: 1. corner
Middle: Unzoom

Right: Quit

e L

An| @ Shell
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click
middle button

move mouse
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- Return to the previous zoom

> d.zoom[]-r || space
i'“ L NETE! =l = %

Session Edit View Bookmarks Settings Help

GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work > d.zoom —rl =

& Shell




4.6 Erase the contents from active display

> d.erase
L
Session Edit View Bookmarks Settings Help
GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work > d.erasei 2

i, =

& Shell
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4.7 Change monitor size

> export [IGRASS WIDTH = “###”
> export [GRASS HEIGHT = “###"

L] space

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

Z74(E) WREE) FTr(V) HFO #I(B) ~AT(H)

GRASS 6.2.2 (latlon):™/research/JAXA_SAFE/GRASS/LC/20080622 > export GRASS W|DTH=600
GRASS 6.2.2 (latlon):" /research/JAXA_SAFE/GRASS/LC/20080622 > export GRASS HE|GHT=600
GRASS 6.2.2 (latlon):™/research/JAXA_SAFE/GRASS/LC/20080622 > d.mon x0

using default visual which is TrueColor

ncolors: 65536

Graphics driver [x0] started

GRASS 6.2.2 (latlon):™/research/JAXA_SAFE/GRASS/LC/20080622 > export GRASS WIDTH=300 ]'
IGRASS 6.2.2 (latlon): /research/JAXA_SAFE/GRASS/LC/200B0622 > d.mon x1

using default visual which is TrueColor

ncolors: 65536

Iﬁraphics driver [x1] started

GRASS 6.2.2 (latlon):™/research/JAXA_SAFE/GRASS/LC/20080622 > export GRASS_HE|GHT=300
GRASS 6.2.2 (latlon):™/research/JAXA_SAFE/GRASS/LC/20080622 > d.mon x2

using default visual which is TrueColor

ncolors: 65536

Graphics driver [x2] started

GRASS 6.2.2 (latlon):"/research/JAXA_SAFE/GRASS/LC/20080622 > [
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GRASS 6.2.2 - Monitor: x0 - Location: latlon

GRASS 8.2.2 - Monitor: ' B ¥

GRASS_WIDTH =600
GRASS_HEIGHT = 600 >

GRASS_WIDTH =300
GRASS_HEIGHT = 600

GRASS 6.2.2 - Moniter: = B X

GRASS_WIDTH =300
GRASS_HEIGHT = 300




Section 2. SPOT Image Processing in UTM
Coordinate System

5. Create RGB image
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Step O. Import images for R,G, B

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

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

: space
Step 2. composite Images

> r.composite [lred = A [lgreen = B[|blue = C[loutput=D  [I: space

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

Step 3. save composite images as TIFF file

> r.out.tiff [linput = D [Joutput = E ||: space

D = (input file name) E = (output file name)
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Create & import RGB image from SPOT5 images

»
X

e
Session Edit View Bookmarks Settings Help

GRASS 6.0.cvs:/mnt/sda5/gis_knoppix/uwork > r.composite red=SPOTSHRYIR =l
20071107R green=SPOTS5HRYIR20071107IR blue=SPOT5HRYIR20071107G output=

SPOTS5HRYIR20071107RGB _ |
100% ™\ Creation of RGB Image

100%

GRASS 6.0.cvscZmnt /sda5/gis_knoppix/work> r.out.tiff input=SPOTSHRVI
R20071107RGB/0utput= 07RGB X j

As| @ shell \ Export of RGB image -

e

L=

The RGB image will be exported to this directory

r.composite - Combines red, green and blue map layers into a single
composite map layer. This command creates new image file.
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Section 2. SPOT Image Processing in UTM
Coordinate System

6. Raster calculations
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6.1 Calculation of NDVI

6.2 Masking
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6.1 Calculation of NDVI

A = (input file namel)
> 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.

Session Edit View Bookmarks Settings Help

GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work > r.mapcalc "ND¥I=1.0%(SPOT5

HRYIR2007110/IR-SPOTS5HRYIR200/7110/R) /(SPOTS5HRYIR20071107IR+SPOTSHRYIR
20071107R) "
100%

4]

=

| ] Shell
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Display legend with raster image

> d.rast.leg/Jmap = A A = (file name) '|: space

d.rast.leg - Displays a raster map and its legend on a graphics window

iii ' o
Session Edit VWiew Bookmarks Seftings Help
GRASS B6.0.cvs:/mnt/sdab/gis_knoppix/work > d.mon x2 =

using default visual which is TrueColor

ncolors: 65536

Graphics driver [x21 started

GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work > d.rast.leg map=NDYIL
100% S —

Clear screen with:

d.frame -e
Ao| ] shel




6.2 Masking
6.2.1 Display raster data

- - g —f
Session Edit View Bookmarks Settings Help
GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work >_d.mon x0 =

ncolors: 65536
Graphics driver [x0] started

100%

using default visual which is TrueColor

GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work > d.rast ndvi
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6.2.2 Search raster value

> d.what.rast

- —f =X
Session Edit Wiew Bookmarks Settings Help
GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work > d.what.rast =

Buttons . T
Left: what's here pOSItIOn of “+

Right: quit

808284 .8/5(E) 1587280.54166667 (N)
ndvi in PERMANENT, quant (-1}
ndvi in PERMANENT, actual (-0.9/71014)

807406.375(E) 1605143.375(N)
ndvi in PERMANENT, quant -1
ndvi in PERMANENT, actual /{(-0.969112)

| shell /

Y 4
raster value below “ +”

iy

To quit this process, click
right button on the display
window

click left button ~ 9



6.2.3 Create mask image

>r.mapcalc||“ MASK =if (# * A)”

A = original file name
# = value

* = operator (ex. ==, <=, >=) ']: space

Session Edit View Bookmarks Settings Help

[GRASS 6.0.cvs:/mnt/sdab/ is_knoppix/work > r.mapcalc "MASK=if (ndvi>-0.9)" -]
8 PP p

100%

[Raster MASK present]

[GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work > | E’I

~~| #l Shell

original image‘ ‘I\/IASK Image

-0.9 < ndvivalue > MASK value =1

ndvi value <-0.9 > MASK value =0
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ndvi image

rrmapcalc “ MASK = if ( ndvi >-0.9)”

MASK image

=)

‘EI |

ey



6.2.6 Display raster image with mask

Session Edit Views Bookmarks Settings Help

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

ncolors: 65536

w gtarted _ This phrase shows that MASK is active.
l[Raster MASK present — P
GR U 7mnt/sdab/gis_knoppix/work > d.rast ndvi

100% 2
[Raster MASK present] #]

_,.ﬁ  shell

original image

original image displayed image /-/

T —IY 11 [P RSSPremea -y o w—] =

v 4

displayed image
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6.2.7 Remove mask

> g.removel rast=MASK || 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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Session Edit View Bookmarks Seftings Help

GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work > r.mapcalc "MASK=if (ndvi>-0.9)"
100%

[[Raster MASK present] MASK is active Creation of MASK
GR JU.cvs:/mnt/sdab/gis_knoppix/work > d.mon x0

using default visual wbhdch is TrueColor ‘\\

ncolors: 65536
Graphdi
[[Raster MASK present]

G 0TSt sdab/gis_knoppix/work > g.remove rast=MASK
REMOYE [MASK]

S MASK removal
header

category

color MISSING

history

misc

fcell MISSING

g3dcell MISSING

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

started

=

This command is affected by MASK.

using default visual which is TrueColor ‘\\ -J
ncolors: 65536 : :

Graphics driver C[x1] started This command is not affected by MASK.
GRASS 6.0.cvs:/mnt/sda5/gis_knoppix/work > | ~
| & shell

[ Raster MASK present | disappeared
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Section 2. SPOT Image Processing in UTM
Coordinate System

/. Land cover classification

102



7.1 Unsupervised Classification

< Data List >

Images for classification

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

lusterin

Cluster
2 statistics

o

Assignment

i

Landuse
classes
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7.1.0 Import raster data (imagery files)

7.1.1 Create group and subgroup of imagery files

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

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

Session Edit View Bookmarks Seftings Help

GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work >_i.proup group=spot subgroup=sub_ 2|
spot input=SPOT5HRYIR200/110/R,SPOT5HRYIR200/110/7G,5POT5HRYIR200/711071R
oroup spot — does not yet exist...

Creating new group spot

Adding files to sub—group

Adding raster map SPOTS5HRYIR200/7110/R

Adding raster map SPOT5HRYIR2007110/7G

Adding raster map SPOTS5HRYIR200/711071IR

Done.

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

El | shell 104
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7.1.2 Clustering of image data

> i.cluster||group = Allsubgroup = BlIsigfile = Cllclasses = D

A = (name of image group)

B = (name of subgroup)

C = (File contains result signatures )

D = (Initial number of classes ) [l: 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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Session Edit View Bookmarks Seftings Help

GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work > i
b_spot sigfile=class_spot

classes=10

.clu

ster group=spot subgrnupzsu;ﬂ

Reading 1mage 65
: %Convergence
: ZConvergence
: #Convergence
: %Convergence
: #lonvergence
: %Convergence
: %Convergence
: Zlonvergence

Iteration
Iteration
Tteration
Iteration
Iteration
Tteration
Iteration
Iteration
Tteration
Iteration
Iteration
Tteration
Iteration
Iteration
Iteration
Iteration

| Shell

o, =

100%

%4Convergence

: ZConvergence
: %lonvergence
: %Convergence
: %Convergence
: %Convergence
: #Convergence
: ZConvergence

89
90
91
92.
93
93
94
94
95.

95

96

97

97
yi
97
98

.36
w22
.04

99

.18
52
.40
91

42

.89
.38
00
.46
.80
.98
.14

(0s
(0s
(0s
(0s
(0s
(0s
(0s
(0s
(0s
(0s
(0s
(0s
(0s
(0s
(0s
(0s

elapsed,
elapsed.
elapsed.
elapsed.,
elapsed.
elapsed.
elapsed,
elapsed.
elapsed,

elapsed.
elapsed.
elapsed.
elapsed.
elapsed.
elapsed,
elapsed.

0s
Os
0s
Os
Os
0s
Os
Os
0s
Os
Os
0s
Os
Os
Os
Os

AN

1eft) ClUstering of images

left)
left)
left)
left)
left)
left)
left)
left)
left)
left)
left)
left)
left)
left)
left)
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7.1.3 Classify images by Maximum Likelihood method

> i.maxlik//group = Allsubgroup = B/Isigfile = ClIclass = D

A = (name of image group)

B = (name of subgroup)

C = (name of signaturefile)

D = (output file name) || space

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

Session Edit View Bookmarks Seftings Help

GRASS 6.0.cvs:/mnt/sda5/gis_knoppix/work > i.maxlik group=spot subgroup=sub 2l
_spot sigfile=class_spot class=spot_maxlik v\' )

i.maxlik ... 100%

GRASS 6.0.cvs:/mnt/sda5/gis_knoppix/work > |} ClaSSify images E'
] @ shell
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7.1.4 Display classification result

Session Edit Miew Bookmarks Seftings Help

||GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work > d.mon x1 Al
using default visual which is TrueColor
ncolors: 65536
Graphics driver [x11 started
GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work > d.rast.leg spot_maxlik
100%

_@ | shell

Class
Class
Class
Class
Class

Class
Class
Class
Class
Class

— W 0~ G N -

a

108



7.2 Unsupervised Classification with “Mask”

< Data List >

Images for classification

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

A QUSIETHFEE
0@

Cluster
2 statistics

Images for Masking
- Water and cloud shadow Mask =
AT

Landuse
classes
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7.2.0 Import raster data (imagery files)

7.2.1 Create group and subgroup of imagery files

see “7.1.17

7.2.2 Import raster data and create mask

In this case, ndvi £ -0.4 < water or cloud shadow

X

Session Edit View Bookmarks Seflings Help

GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work > r.mapcalc "MASK=if (ndvi>-0.4)"

=

0 ! Wnnppixfuork 3 |
~s| | Shell s

N

the MASK is activeJ
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7.2.3 Clustering of image data

> i.cluster||group = Allsubgroup = BlIsigfile = Cllclasses = D

A = (name of image group)

B = (name of subgroup)

C = (File contains result signatures )

D = (Initial number of classes ) [l: 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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Session Edit View Bookmarks Settings Help

GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work > i
b_spot sigfile=class_spotMASK classes=10

el

ster group=spot subgroup=su.ﬂ

Iteration
Iteration
Iteration
Iteration
Iteration
Iteration
Iteration
Iteration
Iteration
Tteration
Iteration
Iteration
Iteration
Tteration
Iteration

[Raster MASK

Reading 1mage v
: %ZConvergence
: %Convergence
: ZConvergence
: %Convergence
: %Convergence
: %Lonvergence
: %Lonvergence
: %lonvergence
: ZConvergence

100%

: %Convergence
: %ZConvergence
: %Convergence
: ZConvergence
: %Convergence
: %Zlonvergence
present ]

86
84
85
92
95
96
96
97.
97,
97.
97
97

2 b

97
98

.10
.94
.29
.82
.26
11
.06

30
56

74
.66
.01
o/
.90
.12

(0s
(0s
(0s
(0s
(0s
(0s
(0s
(0s
(0s
(0s
(0s
(0s
(0s
(0s
(0s

elapsed.
elapsed.
elapsed.
elapsed,
elapsed.
elapsed.
elapsed.
elapsed.
elapsed.

elapsed.
elapsed.
elapsed.
elapsed.
elapsed.
elapsed.

Os
0s
Os
Os
Os
Os
Os
0s
Os
0s
0s
0s
Os
Os
0s

N

left) Clustering of images

left)
left)
left)
left)
left)
left)
left)
left)
left)
left)
left)
left)
left)
left)

~s| i Shell
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7.2.4 Classify images by Maximum Likelihood method
see “7.1.3”

-

i

session Edit View Bookmarks Seftings Help

GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work > i.maxlik group=spot subgroup=sub 4l
_spot sigfile=class_spotMASK class=spotMASK_maxlik
I.maxlik ... 100% ~—

[Raster MASK present] e
GRASS 6.0.cvs:/mnt/sda5/gis_knoppix/work > [ ClaSSIfy Images

y -- -.-g-ﬁ: éi !1;?_' F:d"‘ﬁﬁl T E e

=

Aa| i shell
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7.2.5 Display classification result

cie

Session Edit View Bookmarks Seftings Help

GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work > g.remove rast=MASK :q

REMOYE [MASK]
raster MASK removal

header

category

color MISSING
history

misc These commands are not affected by MASK.
fcell MISSING ,/

g3dcell MISSING

GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work > d.mon x0
using default visual which is Truelolor

ncolors: 65536 4
Graphics driver [x0] started
GRASS 6.0.cvs:/mnt/sdad/gis_knoppix/work > d.rast.leg spotMASK_maxlik
100%

"Shiel P Ronsale

y

=)
=

| | Shell
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- WO 0 O & N =

-
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7.3 Reclassification of results

7.3.1 Search raster data information

> r_reportD map = A A = (original map) DZ space

r.report allows the user to set up a series of report
parameters to be applied to a raster map layer,
and creates a report.
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‘,i S TR Rensal e

Session Edit View Bookmarks Settings Help

[GRASS 6.0.cvs:/mnt/sda5/gis_knoppix/work > r.report map=spotMASK _maxlik

r.stats: 100%

ILOCATION:

east: 826280
west : 740860
res: 20

| north: 1642260
south: 1571980

| res:

20

| 1/Class 1
| 2IClass 2
3IClass 3
41C 4
5iClas
b|Class
7|Class
8lClass
I 9(Class
I10[Class

I *Jno data

number of original
map

=D 0O =~ O

.l. _____________________________________________

I RASTER MAP CATEGORY REPORT

Tue Mar 1A 16:15%

Check report statistics
for original map

s EASE e ik

1) Class
2) Class
3) Class
4) Class
GClass
Class
7) Class
B) Class
Class
Class

— 0 0~ LR g Gl ) —
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7.3.2 Reclassification

> r.reclass!|input = A [loutput=B
>ab=allclassl1
>cde=Rllclass?2

>fno =vyllclass3 «

> d

> end d

|| space

A = (original map)
B = (reclasssified map)

a, b,
= (number of original map)

a, B,

= (number of new map)

class], class?2,
= (category label of new map)
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" C N CHeTPRaneoNe

Session Edit View Bookmarks Settings Help

GRASS 6.0.cvs:/mnt/sda5/gis_knoppix/work > r.reclass input=spot Al
IMASK_max1ik nutput‘spatMHSH maxlik_reclass
Enter rule(s). "end’ when done, 'help’ if you need it

0 ..
’gaiazrg“flj‘zlfp l'to‘i\ [Reclassflcatlon
|> 456 =2 Orange |
> 7 89 = 3 Peach I
I[> 10 = 4 Banana i SpoHASILITx| T roclass
2 end

GRASS™6.0.cvs: ;-nt.fsdaSJ"gls knoppi:

1) Apple
| 2) Orange
3) Peach
4) Banana

~=| [ Shell

— W 00~ S U b WM —
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Section 2. SPOT Image Processing in UTM
Coordinate System

8. Raster statistics

120



8.1 Generates area statistics for raster data

> r.stats | input = All -p [I-n A = (input file name)

[]: space
) e

Session Edit View Bookmarks Seftings Help

GRASS 6.0.cvs:/mnt/sda5/gis_knoppix/work > r.stats input=spot_ Al
maxlik -p -n
r.stats: 100%
1 27.34%

2 10.20%

3 9.28%
4 9.71%
5  9.29%
6 1.95%
7

8

9

3

10.68%

10.23% .
7.40% -A  Print averaged values

0 3.92% -a  Print area totals

-c  Print cell counts

-p  Print approximate percents

-| Print category labels

-n  Suppress reporting of any NULLs

~=| | Shell
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8.2 Export area statistics for raster data in text format

A = (input file name)

> r.stats [linput = A[]-p []-n > B.txt
3 & B = (output file name)

Session Edit View Bookmarks Seftings Help

GRASS 6.0.cvsS sdab/gis_knoppix/uw r.stats input=spot_ Al

maxlik -p -n > spot_maxlik.txt o _ _
r.stats: 100% The output file is saved in this folder
GRASS 6.0.cvs- fmn+f=435fnls knuppleuark ' |

v & x
| @ Shell Ju
File Edit View Bookmarks
Tools Seftings Help

HJB dd Q

27.34%
10.20%
9.28%
9.71%
9.29%
1.95%
10.68%
10.23%
7.40%
0 3.92%

-

o bwny =

spot_maxlik.txt
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8.3 Calculation of univariate statistics
from a raster map

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

Session Edit View Bookmarks Seflings Help

|GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work > r.univar 1nput=spot;ﬂl
_maxlik

[Processing .. 100%

total null and non—null cells: 15008294
total null cells: 4271

[0f the non-null cells:
-”-"_'TTT-_ _— . -
n: 15004023 N
minimum: 1

maximum: 10

range: 9

mean: 4.34966

standard deviation: 2.97825
variance: 8.86995

variation coefficient: 68.4707 %
sum: 6.52624e+07 y —_'l

-_— T T - m e =- z]

EI & Shell

e—_—_a

[]: space
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Section 2. SPOT Image Processing in UTM
Coordinate System

O. Map layout
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9.1 Display scale bar and north arrow

> d.barscale| map= Aljat=x,y x,y: [0,0] is top-left of frame [] .

space

d.barscale - Displays a barscale on GRASS monitor.

i

session Edit Wiew Bookmarks Setfings Help

GRASS b6.0.cvs:/mnt/sdab/gis_knoppix/work > d.mon x0
using default wisual which is TrueColor

ncolors: 65536

Graphics driver [x01 started

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

at=00,95

GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/wort; ot

ﬁ% @ shell

| i

50 km

o ) f—— S
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9.2 Display Grid line

> d.grid [size=x

'] space

d.grid - Overlays a user-specified grid in the active display

frame on the graphics monitor.

Session Edit View Bookmarks Settings Help

(o =

@ Shell

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

using default visual which is TrueColor

ncolors: 65536

Graphics driver [x0] started

GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work > d.rast ndvi
100%

GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work > d.grid size=10000

L
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Section 2. SPOT Image Processing in UTM
Coordinate System

10. Export raster

128



10.1 Export a raster to a binary file

10.2 Export a raster to a TIFF file

10.3 Export displayed image to PNG file

129



10.1 Export a raster to a binary file

[]: space

> r.out.bin|[]input = “ A "loutput =“B "

A = (input file name)
B = (output file name)

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

-'. R ARG B

Session Edit View Bookmarks Settings Help
GRASS 6.ﬂ.cvsKiﬁntfsdEEfgiﬁ_knoppixfuork > r.out.bin input=ndvi =l

output=ndvi

Exporting Raster as double \walues(bytes=8)
Using the Current Region sef{ings ...
north=1642260.000000

south=1571980.000000

east=826280.000000 . .
west=740860.000000 The file will be exported

r=3o14 to this directory
c=4271

Percent complete:  99%
Done |
GRASS 6.0.cvs:/mnt/sda5/gis_knoppix/uork > | Ej

~~| & Shell
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10.2 Export a raster to a TIFF file il
. Space

A = (input file name)

> r.out.tiff | input = A [ loutput = B .
inp Joutp B = (output file name)

session Edit View Bookmarks Seftings Help

GRASS 6.0.cve/mnt/sda5/gis_knoppix/work> r.out.tiff input=SPOT =l

SHRYIR2007110/RGB nutput:bPﬂlbHH?lHEﬂG?llﬂ?RGB!_

\ 5

m| A shell \

\

The file will be exported
to this directory
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10.3 Export displayed image to PNG file

> d.mon | start = PNG

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

> d.vect|/map =B B = (input file name2)

> d.mon [/stop = PNG

|| space

This will write a file named map.png to be created in your current directory

ZrA0(E) IREE) J|FRN) MFET) £7(B) ~AF(H)

M 3O 3¢ | sk %

When ready to quit enter: exit i
GRASS 6.2.2 (latlon):/mnt/usr9/home akats/research2 /WeblMODI 5/GRASS > d.mon start=PNG
PMG: GRASS_TRUECOLOR status: FALSE
PG: collecting to file: map,png,

GRASS_WIDTH=640, GRASS_HE|GHT=480
Graphics driver [PNG] started
GRASS 6,2.2 (lation):/mnt/usr9/home/akats/ ressarch2 WebMODI5/GRASS > d,rast rgb
100%
GRASS 6.2.2 (latlon):/mnt/usr9/homs/akats/research2/WebMODI5/GRASS » d,vect boundary type=boundary color=yellow width=2
GRASS 6.2.2 (latlon):/mat/usr9/home/akats/research? /WebMODI5/GRASS > d. vect city icon=basic/point feolor=red size=15
GRASS 6.2.2 (lation):/mnt/usr9/home akats/research2 WebMODIS/GRASS » d, vect city display=attr attrcol=label Isize=12
GRASS 6.2.2 (latlon):/mnt/usr9/home akats/research? /WebMODI 5/GRASS » d.mon stop=FNG
Monitor "PNG" terminated
GRASS 6.2.2 (latlon):/mnt/usr9/ home akats/research? WebMODI 5/GRASS »
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Section 3.

Landsat Image Processing
IN UTM Coordinate System



Section 3. Landsat Image Processing in UTM
Coordinate System

1. Defining coordinate system
and region

134



1.0 Check Row/Path and UTM Zone of image

The Row/Path and UTM zone of the images for
this training;

- Path: 124
Row : 52

- UTM zone : 48

- Data Acquisition Date : 1990-12-30

Landsat images in GeoCover data set are provided with a UTM
projection, using the WGS-84 datum.

135



1.1 Starting GRASS

> grass60| |-text '|: space

O |

Session Edit View Bookmarks Seflings Help

Session Edit View Bookmarks Seflings Help

GRASS 6.0.cvs

ILOCATIOM: 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 COORDIMATE REGION and a list
of any new maps created,

[DATAEASE: 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: Bpearfish (enter list for a list of locations)
MAPSET : userl (or mapsets within a location)

DATABASE: Avar/lib/grass

AFTER COMPLETIMG ALL AMSWERS, HIT <{ESC><EMTER> TO CONTINUE
(OR <Ctrl-C> TO CAMCEL)

| ] Shell
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1.2 Determination of LOCATION, MAPSET,
DATABASE

LOCATION: utm48
MAPSET: PERMANENT

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

| Sesslon Edit View Bogkmarks Settngs Hefp
|

GRASS 6.0.cvs =]

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

MAPSET:  Every GRASS session runs under th

o e e mope crcaren.melerl - After filling the above information,

of any new maps created.

DATABASE: This is the wnix directory contai hlt <ESC> + <Enter (Ol' Return) >

The REGION defaults te the entire
You may change it later with the command: g.region

LOCATION: utmd8 (enter list for a list of lecation
HAPSET - PERMANENT __ {or mapsets within a location)

DATABASE : /mnt/sdaS/gis_knoppix/work/gisll

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

E] & shell | 137




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

Session Edit Views Bookmarks Settings Help

[

LOCATION <utm> - doesn't exist

Available locations:

Would you like to create location <utm> ? (y/n) [yl yfi

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

e —| &) %
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) L[yl yfi
|
El & shell
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1.3 Selection of projection
. Latitude-longitude coordinate

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

Sesslon Edit View Bookmarks Seflings Help
Please specify the coordinate system for location <utm483 )
A x.y i ;
= ACAt S
g b?;itu’de LonEitUdE Sestion Edil View Bookmarks Seftings Help
0  Other Projection Please specify the coordinate system for location <utm48> =
RETURN to cancel
A x.y
> cff B Latitude-Longitude
S C  UTH
0 Other Projection
RETURN to cancel
> e
UTH coordinate system? (y/n) [yl yfj
2] W | enter <y >, then hit < Enter (or Return) >
] e | |
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just hit < Enter (or Return) >

Session Edit View Bookmarks Settings Help

[Please enter a one line description for location <utmd48) |

.

) .

Sesslon Edit View Bookmarks Sellings Help

[Please enter a one line description for location <utmd8>

ok? (y/n) [nl yfj

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

] @ shel |

, & Shell I




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

‘ii e P Ramearer “Halxh
Session Edit View Bookmarks Setings Help
[Please enter a one line description for location <utmd8> ~lf

ok? (y/n) [nl y
[Do you wish to specify a Eendetic datum for this location?(y/n) Eg] ull
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1.4 Selection of datum

Session Edit View Bookmarks Settings Help

Please enter a one line description for location <utmd48> 2|

ok? (y/n) [nl y
Do you wish to 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

>list]]

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

Aa| ] shell
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hit “ Space “ key for page down

O (= crefammrer IS P |

Session Edit View Bookmarks Seflings Help

|

[>1list

Short Name Long Name / Description

agdbb  Australian_Geodetic_Datum_1966
(australian ellipsoid)
agdB84  Australian_Geodetic_Datum_1984
(australian ellipsoid)
bel72 Reseau_National_Belge_1972
(international ellipsoid)
carthage Carthage
(clark80 ellipsoid)
ch1903 CH1903
(bessel ellipsoid)
etrs89 FEuropean_Terrestrial_Reference_System_1989
(grs80 ellipsoid)
eur50  European_Datum_1950

(international ellipsoid)

&l

E[ & Shell |
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enter “wgs84 “, then hit "Enter (or Return)"

= : <l
Session Edit Wiew Bookmarks Settings Help
SAD-69 Please use samb9 instead -]

{samb9 ellipsoid)

samb9 South_fmerican_Datum_1969
(samb9 ellipsoid)

Sasia South_fAsia

(fschrb60m ellipsoid)
tokyo  Tokyo
(bessel ellipsoid)

wgs/2  WGS_1972

(wgs/2 ellipsoid)
wgs84  WG5_1984

(wpgs84 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

>wgs84f]

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

=(

Session Edit View Bookmarks Settings Help

Sasia  South_Asia

(fschrbOm ellipsoid)
tokyo Tokyo

(bessel ellipsoid)
wegs/2  WGS_1972

(wgs/2 ellipsoid)
wgs84  WGS5_1984

(wps84 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

>ugs8d

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

>listl

El & shell
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enter “1°% then hit "Enter (or Return)"

Session Edit View Bookmarks Seftings Help

(wps84 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

>ugsdd

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 region
(PROJ.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

>1j§

EI @ Shell

147



enter “ 48", then hit "Enter (or Return)"

Session Edit Wiew Bookmarks Settings Help

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

>ugsdd

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 region
(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

>1

Enter Zone: 48}

EEJ @ Shell
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enter “n*, then hit "Enter (or Return)"

Session Edit View Bookmarks Settings Help

Enter 'list' for the list of available datums

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

>ugs8d

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 region
(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

>1
Enter Zone: 48

Is this South Hemisphere (y/n) [nl nj

El & shell
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1.5 Definition of region

rvi i WO e YT
Session Edit View Bookmarks Settings Help
DEFINE THE DEFAULT REGION 2
====== DEFAULT REGION =======
| NORTH EDGE:fl — I
| I
WEST EDGE | IEAST EDGE
I M
| SOUTH EDGE-0 A I
PROJECTION: 1 (UTM) ZONE: 48
GRID RESOLUTION
East-Hest : P
North-South: 2 [P
AFTER COMPLETING ALL ANSHERS, HIT <ESC><ENTER> TO CONTINUE
(OR <Ctrl-C> TO CANCEL) ¥
EEJ -ﬁmmll

You can use “space” key to erase letters.

You can use “ 1 ” key to move. 150



Define the region which includes entire Vietham

NORTH EDGE : 10000

SOUTH EDGE : O

WEST EDGE : 0

EAST EDGE : 10000

GRID RESOLUTION East-West :30
North-South : 30

N

These numbers have no
means. You can reset
these parameters later to
match the imported
Images.
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Session Edit View Bookmarks Settings Help

I
I
WEST EDGE |
|
I

DEFINE THE DEFAULT REGION

|EAST EDGE
0 110000_____

EE— SOUTH EDGE:0 —

PROJECTION: 1 (UTM) ZONE: 48

GRID RESOLUTION
East-MWest : 30___
North-South: 3§! _______

AFTER COMPLETING ALL ANSHMERS, HIT <ESC><ENTER> TO CONTINUE

(OR <Ctrl-C> TO CANCEL)

| ] Shell

After filling the above information,

hit "Esc" + "Enter (or Return)"
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enter

y “, then hit "Enter (or Return)"

Session Edit Wiew Bookmarks Seftings Help

projection:
Zone:
north:
south:
east :
west :

e~ res:
n—3 res:

total rows:
total cols:

total cells:

1 C(UTH)
48
10000
0
10000
0

30.03003003
30.03003003

110,

(Changed to conform to grid)
(Changed to conform to grid)

333
333
889

Do you accept this region? (y/n) [nl > yj

ﬂ | shell
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Session Edit View Bookmarks Settings Help

projection:
Zonhe:
north:
south:
east:
west :

e "l res:
N—5 res:

total rows:
total cols:
total cells:

1 (UTM)
48
10000
0
10000
0

30.03003003 (Changed to conform to grid)
30.03003003 (Changed to conform to grid)

333
333
110,889

Do you accept this region? (y/n) [nl > y
LOCATION <utm48> created!

Hit RETURN ——>J§

_,-ﬁ @ shell

hit "Enter (or Return)"
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Session Edit View Bookmarks Seftings Help

GRASS 6.0.cvs =
LOCATION: This is the name of an available geographic location. -—spearfi
is the sample data base for which all tutorials are written.
MAPSET:  Every GRASS session runs under the name of a MAPSET. AfAssociate
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: [Btm48 {enter list for a list of location
MAPSET : PERMANENT (or mapsets within a location)
DATABASE : /mnt/sdab/gis_knoppix/work/gis
AFTER COMPLETING ALL ANSHERS. HIT <ESC><ENTER> TO CONTINUE
(OR <Ctrl-C> TO CANCEL) |

Al ] shel

enter “y*“, then hit “Esc” + "Enter (or Return)"
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- B —

Session Edit View Bookmarks Seftings Help

Helcome to GRASS 6.0.cvs (2005) Al
GRASS homepage: http://grass.itc.it/

This version 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 &

When ready to quit enter: exit

GRASS 6.0.cvs:/mnt/sda5/gis_knoppix/work > |

~~| | Shell
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Section 3. Landsat Image Processing in UTM
Coordinate System

2. Import raster data
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2.1 Import Landsat images

Landsat images in GeoCover data set are provided in a standard
GeoTIFF format with a UTM projection, using the WGS-84 datum.

>r.in.gdal input=A output=B

A = /mnt/sdal/gis_knopix/data/(input file name)
B = (output file name)

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.

r.in.gdal ARC/INFO ASCIl/Binary GRID, BIL, ERDAS (LAN, IMG),

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

(see also http://www.gdal .org/formats_list.html)
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In data directory,

p124r52 5t19901230 nnl.tif
p124r52 5t19901230 nn2.tif
p124r52 5t19901230 nn3.tif
pP124r52 5t19901230 nn4.tif
pP124r52 5t19901230 nn5.tif
pP124r52 5119901230 nn6.tif

p124r52 5t19901230 nn7.tif

Band1(0.45 - 0.52 um)
Band 2(0.52 — 0.60 um)
Band3(0.63 - 0.69 um)
Band4(0.75 - 0.90 um)
Band5(1.55 - 1.75 um)
Band6(10.40 — 12.50 ym)

Band7(2.08 - 2.35 um)
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If the Landsat images are stored in the “data” folder:

> r.in.gdal | |input=/mnt/sdal/gis_knoppix/data/p124r52 5t19901230 nnl.tif
|output=TM519901230B1 '] space

Session Edit View Bookmarks Seftings Help

“TabExh

GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work > r.in.gdal in ut-‘-fmnt.fsdangis__ﬂ
knoppix/data/pl124r52_5t19901230_nnl.tif outputITM51990123GBl_l

=

Al i shell

Hit "Enter (or Return)"
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Session Edit View Bookmarks Seftings Help

GRASS 6.0.cvs:/mnt/sda5/gis_knoppix/work > r.in.gdal input=/mnt/sda5/gis_ =l
knoppix/data/p124r52_5t19901230_nnl.tif output=TM519901230B1

A datum name wgs84 (HGS_1984) was specified without transformation parame
ters.

Note that the GRASS default for wgs84 is towgs84=0.000,0.000,0.000,

Pro jection of input dataset and current location appear to match.
Proceeding with import...

100%

CREATING SUPPORT FILES FOR TM519901230B1

SETTING GREY COLOR TABLE FOR TM519901230B1 (8bit. full range)

Ll

S| i Shell

Please import other band images(Band2 Band7)!!
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Session Edit View Bookmarks Settings Help

A datum name wgs84 (WGS_1984) was specified without transformation\parame
ters.

Note that the GRASS default for wgs84 is towgs84=0.000,0.000.0.000.

Pro jection of input dataset and current location appear to match.
Proceeding with import... Band2
100%

CREATING SUPPORT FILES FOR TM519901230B2

SETTING GREY COLOR TABLE FOR TM519901230B2 (8bit. full range)

N\

GRASS 6.0.cvs:/mnt/sda5/gis_knoppix/work > r.in.gdal input=/mnt/sda5/gis_ =l
knoppix/data/p124r52_5t19901230_nn2.tif uutputZlﬁEIggﬁIzgﬁEE

GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work > r.in.gdal input=/mnt/sdab/gis
knoppix/data/p124r52_5t19901230_nn3.tif outputZTM51990123033l

—
i

~a| A Shell \

\

Band3
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2.2 List imported raster data

> g.list [ltype = rast || space

— 2 H X
Session Edit View Bookmarks Seftings Help
GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work > g.list type=rast =l
raster files available in mapset PERMANENT: \
TM519901230B1 TM519901230B3 TM519901230B5 TM519901230B7 |
TH519901230B2 TM519901230B4 TM519901230B6 I

---------------------------------------------- Imported raster data =

~x| | Shell

g.list allows the user to list user-specified, available and accessible files
from mapsets under the user's current location.
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2.3 Set region to match imported raster map

2.3.1 Check the current region

g.region!| -p []: space

YR

Session Edit View Bookmarks Settings Help

GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work > g.region —p &l

projection: 1 (UTM)

zone: 48

datum: wos84

ellipsoid: wgs84

north: 10000

south: 0

west : 0

east : 10000

hsres: 30.03003003

ewres: 30.03003003

rous: 333

cols: 333

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

EI | shell
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2.3.2 Set region to match imported raster map

g.region|lrast = “(imported raster map)” || space
Session Edit View Bookmarks Seftings Help
IGRASS 6.0.cvs:/mnt/sda5/gis_knoppix/work > g.region rast= 4l
TM51990123031I
L

Session Edit View Bookmarks Seftings Help

GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work > g.region -p Al
= i [ [|projection: 1 (UTM)
= zone: 48

datum: wps84

ellipsoid: wgs84

north: 1379656.5

south: 1180641

west: 697765.5

east: 927048

nsres: 28.5

eures: 28.5

rows: 6983

cols: 8045 |

a| ] Shell

165



Section 3. Landsat Image Processing in UTM
Coordinate System

3. Display raster data

166



Step O. Import raster data
See “2. 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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3.1 Launch Monitor

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

i..-'-_ =7 |. o - = = g = I W = x -

Session Edit View Bookmarks Settings Help
GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work > d.mon xﬁi :“

El | shell

.,. S T - 5 = x._

Session Edit Wiew Bookmarks Seftings Help

GRASS B6.0.cvs:/mnt/sdab/gis_knoppix/work > d.mon x0 il
using default visual which is TrueColor

ncolors: 65536

Graphics driver [x01 started

GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work > | Ej
_@ | shell
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3.2 Display raster |

mage

> d.rast|map = A

A = (input file name) []: space

-
= 4 i L

B

Session Edit View Bookmarks Settings Help

TM519901230B1
100%
GRASS 6.0.cvs:/mnt/sdab/gis.

~=| | Shell

GRASS 6.0.cvs:/mnt/sda5/gis_knoppix/work > d.rast map= 2l

“‘-I ‘.-'I o IW i 'W' ——
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3.3 Change image color M- space

A = (input file name
> r.colorstap = Allcolor = type (inp )

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 View Bookmarks Seftings Help

Kanes

GRASS 6.0.cvs:/mnt/sda5/gis_knoppix/work > r.colors ma-=l
p=TM519901230B1 color=grey.eq

Color table for [TM51996i23031] set t

v o A — =

| 8

change linear grey scale aediag
to histogram equalized grey scale #5

o i
. g g ¥
i b g

- 170



3.4 Display three images in RGB composite

A = (file namel)
B = (file name?2)
C = (file name3)

> r.rgblred=Allgreen=B | |blue=C || space

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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3.4.1 Display true color composite image
&_ E.i = TE SRS ER - _H=| !Xt

Session Edit View Bookmarks Seftings Help

GRASS 6.0.cvs:/mnt/sda5/gis_knoppix/work > d.mon x2 2l
using default visual which is TrueColor

ncolors: 65536

Graphics driver [x2] started
GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work > d.rgb red=

1TM519901230B3 green=TM519901230B2 blg§=TM519901230§1I:j
~| ] shell | T P

~ /HL

display false color image

red = Band4
green = Band3

blue = Band?2
N _/
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3.4.2 Display false color composite image

i'vi. ﬂ“#ﬁlﬂi|.r;;ﬁ'}1hﬂl: 2 ) — A
.SESQFDI’I Edit View Bookmarks Sattings HE||D

GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work > d.mon x3 2
using default visual which is TrueColor

ncolors: 65536

Graphics driver [x3] started

GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work > d.rgbh red=
TM519901230B4 green=TH519901230B3 blue:TM51990123OB2I:j

|| ) shel

/

display false color image

red = Band4
green = Band3
blue = Band?2

N S
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3.4.3 Display natural color composite image

cl

Session Edit View Bookmarks Settings Help

-

GRASS 6.0.cvs:/mnt/sda5/gis_knoppix/work > d.mon x4 2l
using default visual which is TrueColor

ncolors: 65536
Graphics driver [x4] started

GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work > _d.rgb red=
TM519901230B3 green=TM519901230B4 blue:TM51990123032I:j

o=

@ Shell /1 SV Flconn o |

/

N

display natural color image

red = Band3
green = Band4
blue = Band?2

_/
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3.5 Display RGB Iimage using rescaled images

change linear grey scale
to histogram equalized grey scale

3.5.1 Rescale color table

RS

Session Edit View Bookmarks Settings Help

GRASS 6.0.cvs:/mnt/sda5/gis_knoppix/work > r.colors -2
map=TM519901230B1 color=grey.eq

Reading TM519901230B1 ... 100%

Color table for [TM519901230B1] set to grey.eq
GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work > r.colors
map=TM519901230B2 color=grey.eq

Reading TH519901230B2 ... 100%

Color table for [TM519901230B2] set to grey.eq
GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work > r.colors
map=TMH519901230B3 color=grey.eq

Reading TM519901230B3 ... 100%

Color table for L[THM519901230B31 set to grey.eq
GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work > r.colors
map=TM519901230B4 color=grey.eq

Reading THM519901230B4 ... 100%

Color table for [TM519901230B4] set to grey.eq
GRASS 6.0.cvs:/mnt/sdab5/gis_knoppix/work > |

L L

~~| @ Shell
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3.5 Display RGB Iimage using rescaled images

3.5.1 Rescale color table

change linear grey scale

to histogram equalized grey scale

akats@webmodis:~/research/JAXA_SAFE/ EHASEItumpiDﬁ’:dﬁ?

TrAME) WEE) Fr(V) WET) §7(B) ~vIH) L=
GRASS 6.2.2 (utm):™/research/JAXA_SAFE/GRASS/temp20081007 > r.colors map=B1 color=grey.eq

[Reading B1 ... 100%
Color table for [B1] set to grey.eq
IGRASS 6.2.2 (utm):"/research/JAXA SAFE/GRASS/temp20081007 > r.colors map=B2 color=grey.eq

Reading B2 ... 100%
Golor table for [B2] set to grey.eq
GRASS 6.2.2 (utm):™/research/JAXA_SAFE/GRASS/temp20081007 » r.colors map=B3 color=grey.eq

[Reading B3 _.. 100%
Color table for [B3] set to grey.eq
|GRASS 6.2.2 (utm):"/research/JAXA_SAFE/GRASS/temp20081007 > I

4.5.2 Display true color image using rescaled images

akats@webmodis:~/research/|JAXA_SAFE/GRASS/temp20081007

Zr4(E) ME(E) FTrM) MFET) #£TF(B) ~IIT(H)

GRASS 6.2.2 (utm):"/research/JAXA_SAFE/GRASS/temp20081007 > d.mon x2

using default visual which is TrueColor

ncolors: 65536

lGraphics driver [x2] started

GRASS 6.2.2 (utm):"/research/JAXA_SAFE/GRASS/temp20081007 > d.rgb blue=B1 green=B2 red=B3

100%
GRASS 6.2.2 (utm):”/research/JAXA_SAFE/GRASS/temp20081007 > I
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3.5.2 Display true color composite image using rescaled
Images

o IPEHE SRS

JEA I
Session Edit View Bookmarks Settings Help

GRASS 6.0.cvs:/mnt/sda5/gis_knoppix/work > d.mon x0 =l
using default visual which is TrueColor

ncolors: 65536

Graphics driver [x0] started

GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work >_d.rgb red
[=TM519901230B3 green=TM519901230B2 blue=TH519901230B

1

- w il e & .
100% A r——
GRASS B6.0.cvs:/mnt/sdab/gis_knoppix/work

A |l Shell

vt = L et

RGB image
RGB image from histogram equalized grey scaled image
from linear grey scaled images 177



3.5.3 Display false color composite image using rescaled
Images
N L= W SEE:

Session Edit Wiew Bookmarks Settings Help

GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work > d.mon x1 4l
using default visual which is TrueColor

nhcolors: 65536

Graphics driver [x11 started

GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work >_d.rgb red
=TH519901230B4 green=TH519901230B3 blue=TH519901230B

2

100%
GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/uwork |

EI @ shell

el

RGB image
RGB image from histogram equalized grey scaled image
from linear grey scaled images 178



3.5.4 Display natural color composite image using rescaled
Images
(O ] izl itk ol “Fallx

Session Edit Wiew Bookmarks Settings Help

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

ncolors: 65536

Graphics driver [x21 started

GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work > _d.rgb red
=TH519901230B3 green=TH519901230B4 blue=TH519901230B

2
1002

GRASS B6.0.cvs:/mnt/sdab/gis_knoppix/work

El | shell

RGB image
RGB image from histogram equalized grey scaled image
from linear grey scaled images 179



3.6 Display histogram

> d.histogram map = A A = (file name)

Session Edit Views Bookmarks Settings Help

—_H=Hxh

using default visual which is TrueColor
ncolors: 65536

Graphics driver [x31 started

GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work > d.mon x3

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

2l

map=1M519901230B1
r.stats: 100%

d.histogram displays the category-value
distribution for a user-specified raster map
layer, in the form of a bar chart or a pie
chart.

The display will be displayed in the active
display frame on the graphics monitor,
using the colors in the raster map layer's
color table. The program determines the
raster file's category value distribution

by counting cells.

T — 0 Y1

TMO19901230B1 1n mapset PERMANENT

I T I T I T I T 1 T I T 1 L I T
2 4 6 8 1012 14 16 18 20 22 24

¥-AX1S: Cell Values in tens
Y=AX1S: Nurber of cells inmillions
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3.6 Erase the contents from active display

> d.erase
= sl
Session Edit Wiew Bookmarks Seftings Help
GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work > d.erase =]

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

_@ | shell

gk . _dai:i
TM51990123081 I1n mapset PERMANENT

0 2 4 6 8 1012 14 16 18 20 22 24
X-AX1S: Cell Values in tens
Y=AX1S: Nurber of cells inmillions
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Section 3. Landsat Image Processing in UTM
Coordinate System

4. Create RGB 1mage

182



Step O. Import images for R,G, B

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

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

: space
Step 2. composite Images

> r.composite [lred = A [lgreen = B[|blue = C[loutput=D  [I: space

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

Step 3. save composite images as TIFF file

> r.out.tiff [linput = D [Joutput = E ||: space

D = (input file name) E = (output file name)
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Create & import RGB image from Landsat images

I
b
1

oession Edit View BooKmarks Seftings Help

GRASS 6.0.cvs:/mnt/sda5/gis_knoppix/work > r.composite red= Al
TM519901230B4 green=TM519901230B3 blue=TM519901230B2 output

=TM519901230RGB ™\ Creation of RGB image

100%
100%
GRASS 6.0.cvsSZmnt/sda5/gis_knoppix/work>> r.out.tiff input
=TM519901230RGBAutput= 30RGBJ N\ EI
| Shell

[

Export of RGB image

The RGB image will be exported to this directory

r.composite - Combines red, green and blue map layers into a single
composite map layer. This command creates new image file.
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Section 3. Landsat Image Processing in UTM
Coordinate System

5. Raster calculation
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5.1 Conversion of DN Into radiance

- Landsat image files have DN (Digital Number)
which has no physical meaning.

- We need to convert DN(Band1,2,3,4,5,and 7) into
radiance in order to calculate some indices, such as NDVI.

Landsatd/5: L =G g g0 X DN+ B occale

L : Spectral Radiance (W/m?srjuam)
Grescale : (Lmax B I—min) 255
B L

rescale = =min

DN : Digital Number (raw value of data)

Landsat7 : see Appendix B
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5.1.1 Conversion coefficients of Landsat4/5

Rescaling Gain (G,escale) and Bias (B escale)

Processing Date Mar 1, 1984 - May 4, 2003 § May 5, 2003 - Apr 1, 2007 Apr 2, 2007 - Present
Acquisition Date | Mar 1, 1984 - May 4, 2003 § Mar 1, 1984 - Apr 1, 2007 | Mar 1, 1984 - Dec 31, 1991 Jan 1, 1992 - Present
Band Greseal e[IC) Breicale Gn=_-s:c=alua[Ll_IT[]3] Br escale GIres::;ale[L IUTO7 ] Brescale GrESDale[LUTEI? ] Brescale
1 0.602431 -1.52 0.762824 -1.52 0.6668706 -1.52 0.762824 -1.52
2 1.175100 -2.64 1.442510 -2.84 1.317020 -2.64 1.442510 -2.64
3 0.B05765 117 1.039880 -1.17 1.039880 1.7 1.039880 <117
4 0.814549 -1.51 0872588 -1.51 0.872588 -1.51 0 872588 -1.51
5 0.108078 -0.37 0.119882 -0.37 0.119882 -0.37 0.119882 -0.37
6 0.055158 1.2378 0.055158 1.2378 0.055158 1.2378 0.055158 1.2378
7 [ (5E55(] || 0, DB5244 0.1% 0.0B52594 -0.15 0.0R5244 -0.15

G. Chander, .B L. Markham, and J. A. Barsi, Revised Landsat-5 Thematic Mapper
Radiometric Calibration. IEEE GEOSCIENCE AND REMOTE SENSING LETTERS, VOL.
4, NO. 3, JULY 2007

Extract “Processing Data (Production date)” from meta file
(p124r52_5t19901230.met) in “/mnt/sdal/gis_knoppix/data”.

Processing Date | Mar 1, 1984 - May 4, 2003 |
Acquisition Date | Mar 1, 1984 - May 4, 2003 |

Processing Date : 2001-05-16

_ Band Grescale(ic) Brescale |
In this case, o | 0.602431 152
Acquisition Data : 1990-12-30 1.175100 2.84

0.805765 -1.17
0814549 -1.51
0.108078 -0.37
0.055158 1.2378
0.056580 -1.15




5.1.2 Calculation of radiance using “r.mapcalc” command

When DN is equal to O, the radiance should be O.

This rule is embedded in the following calculation

> r.mapcalc | “output =if(input==0, 0, 1.0*gain *input+bias)"
output : output file name
input : input file name

gain/bias : Grescale & Brescale I:l: Space
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Session Edit View Bookmarks Seftings Help

GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work > r.mapcalc "TH519 Al
901230B1R=if (TM519901230B1==0,0,1.0%0.602431%TM519901230B1 -
1.52)"

100%

GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work > r.mapcalc "THM519

2.84)"
100%
GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work >_r.mapcalc "THM519
1.17)"
100%

GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work > r.mapcalc "TH519
901230B4R=1if (TM519901230B4==0,0,1.0%0.814549%TM519901230B4-
1.51)"

100%

GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work > _r.mapcalc "TM519
901230B5R=if (TM519901230B5==0,0,1.0%0.1080/8%TM519901230B5~
0.37)"

100%

GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work > _r.mapcalc "TM519
901230B7R=if (TH519901230B/==0,0,1.0%0.056380%TH519301230B7-
0.15)"

100%

~o| & Shell

=
=
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5.2 Calculation of NDVI

> r.mapcalc|* NDVI = if(A<=0 || B<=0, null(), 1.0*(A-B)/(A+B))”

|| space
A = (NIR Band image) B = (RED Band image)
When “A<=0" or “B <= 07", the ndvi value is null
else “ ndvi = 1.0*(A-B)/(A+B)”
— A X

session Edit View Bookmarks Seftings Help

GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work > r.mapcalc "NDYI= 4]

if (TH519901230B3R<=011TH519901230B4R<=0,null(),1.0*(TM51990

1230B4R-THM519901230B3R) 7/ (TM519901230B4R+TH519901230B3R) ) * :I
100% v

~~| @ Shell
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Session Edit View Bookmarks Settings Help

GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work > d.mon x0 -]
using default visual which is TrueColor
ncolors: 65536
Graphics driver [x01 started
GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work > d.rast NDYIL
100%
GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work > |

- . RN
,i;;,| i shell R
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Session Edit View Bookmarks Settings Help

GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work > r.colors map=NDYI -l
rules=ndvi

Color table for L[NDYI] set to ndvi

GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work > d.mon x1
using default visual which is TrueColor

ncolors: 65536

“ndvi" denotes the
color table pre-defined
Graphics driver [x11 started

GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/uwork > d.rast.leg NDYIL N ﬁRASS
100% i

Clear screen with:

1
I»
]

0.89

0.42

8—0.05

=002
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5.3 Deriving LST from thermal band (Band6)

Stepl : Convert digital number (DN) to spectral radiances

Landsat4d/5: L =G x DN + B

rescale rescale

Landsat7 . see Appendix B

Step2 : Convert spectral radiances to temperatures

K,

K
In(—1 +1
(L )

T= —273.15  (deg.C)
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5.3.1 Conversion of DN to spectral radiances

Table 2. Landsat4/5 TM Calibration Coefficients
Rescaling Gain (G,cscalc) and Bias (B, escale)

Processing Date | Mar 1, 1984 - May 4, 2003 | May 5, 2003 - Apr 1, 2007 Apr 2, 2007 - Present
Acquisition Date | Mar 1, 1984 - May 4, 2003 | Mar 1, 1984 - Apr 1, 2007 | Mar 1, 1984 - Dec 31, 1991 Jan 1, 1992 - Present
Band Grescalef IC) Brescale G, escale LUTOE Brescale Gres cale[ LIITO?) Brescale Gregcale[LUTﬂ?] Brescale
1 0.602431 -1.52 0.762824 -1.62 0.668706 -1.52 0.762824 -1.62
2 1.175100 -2.84 1.442510 -2.84 1.317020 -2.64 1.442510 -2.84
3 0 BO5765 -1.17 1.039880 117 1.039880 117 1.039880 -1.17
4 0.814549 -1.51 0.872588 -1.51 0.872588 -1.51 0872568 -1.51
5 0.103078 -0.37 0.119832 -0.37 0.119882 -0.37 0.1198582 -0.37
6 0.055158 1.2378 0.055158 1.2378 0.055158 1.2378 0.055158 1.2378
[ 00565980 0156 0.065294 -0.15 0. 065294 -0.15 0. 065254 -1.15

Landsat 4/5: L =G rescale X DN + Brescale

L : Spectral Radiance (W/m2srpam)
G C(Lax - Lin) 255
B L

rescale * —min

rescale

DN : Digital Number (raw value of data)
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Extract “Processing Data (Production date)” from meta file
(p124r52_5t19901230.met) in “/mnt/sdal/gis_knoppix/data”.

. Processing Date : 2001-05-16
In this case,

Acquisition Data : 1990-12-30

L = Grescale xDN+B

Pmcessing Date

Mar 1, 1984 - May 4, 2003 .
Mar 1, 1984 . Ma}: 4, 2003

rescale

=) | =0.055158x DN +1.2378

“ -l Ko

oession Edit View Bookmarks Settings Help

Acquisition Date

Band Gresealefic) Bresosle

1 0.602431 -1.52

2 1.175100 -2.64

3 0.805765 -1.17

4 0.814549 -1.51

+ m¢_

0.055158 1.2378

i 0056000 .15

— &%

GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work »

] 111"5] ;I
9901230B6R=if (TM519901230B6==0,0,1.0%0.055158*TM519901230B
6+1.2378)"

1002 7
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5.3.2 Conversion of spectral radiances to temperatures

Table 3. Thermal Band Calibration Constants

Kl KZ
Landsat4 671.62 1284.3
Landsat5 607.76 1260.56
Landsat7 666.09 1282.71
T= KKZ -27315
In( L +1) (4eg-©)
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session Edit View Bookmarks Settings Help

GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work »> r.mapcalc ' 'Temp 2l
=((1260.56/10g((607.76/TM519901230B6R)+1.0))-273.15)"

100%
GRASS 6.0.cvs: fmnt!sdaS!gls knoppleuork > B

@ shell
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5.4 Histogram equalization

[]: space

> r.rescale.eq|linput = A [loutput = B|/to = 0, 255

A = (input file name)

B = (output file name)

r.rescale.eq rescales histogram equalized the range of category values in
a raster map layer.

Session Edit View Bookmarks Seftings Help

GRASS 6.0.cvs:/mnt/sda5/gis_knoppix/work > r.rescale.eq -l
input=Temp output=Temp_eq to=0,255

'm =

Reading Temp ...

Rescale Templ[-68.421 to Temp_eql0.255]
GRASS 6.0.cvs:/mnt/sda5/gis_knoppix/work > | Ej

@ Shell
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Section 3. Landsat Image Processing in UTM
Coordinate System

6. Principal component
analysis

201



- 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.

1277

-

°

127 n

255 TM3
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6.1 Principal component analysis (PCA)

> j.pcallinput=“A, B,C, "[loutput="cx”

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

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

|| space

l.pca : Principal components analysis (pca) program
for image processing.
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»
~1

Session Edit View Bookmarks Seftings Help

GRASS 6.0.cvs:/mnt/sda5/gis_knoppix/work » i.pca input= 2l
TM519901230B1,TM519901230B2, TM519901230B3, TM519901230B4

. TM519901230B5, TH519901230B7 output=PCA19901230
Calculating covariance matrix...
Computing Means for band number
Computing Means for band number
Computing Means for band number

.. 100%
.. 100%
. 100%

AWM

Computing Means for band number 4... 100%
Computing Means for band number 5... 100%
Computing Means for band number . 100%

Computing row number 1 of covariance matrix... 100%
Computing row number 2 of covariance matrix... 100%
Computing row number 3 of covariance matrix... 100%
Computing row number 4 of covariance matrix... 100%
Computing row number 5 of covariance matrix... 100%
Computing row number 6 of covariance matrix... 100%
Calculating eigenvalues and eigenvectors...
Ordering eigenvalues in descending order...
Transposing eigen matrix...

Transforming data...

il

~=| @ Shell

# In this case, we use DN for PCA.
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Session Edit View Bookmarks Settings Help

PCA19901230.1: 100% 2
PCA19901230.1: Rescaling the data to 0.255 range ...
100%

Color table for [PCA19901230.1] set to grey
PCA19901230.2: 100%

PCA19901230.2: Rescaling the data to 0.255 range ...
1002

Color table for [PCA19901230.21 set to grey
PCA19901230.3: 100%

PCA19901230.3: Rescaling the data to 0.255 range ...
100%

Color table for [PCA19901230.3]1 set to grey
PCA19901230.4: 100%

PCA19901230.4: Rescaling the data to 0.255 range ...
100%

Color table for [PCA19901230.4]1 set to grey
PCA19901230.5: 100%

PCA19901230.5: Rescaling the data to 0.255 range ...
100%

Color table for [PCA19901230.5] set to grey
PCA19901230.6: 100%

PCA19901230.6: Rescaling the data to 0.255 range ...
100%

Color table for [PCA19901230.6] set to grey j

~| ] Shel
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G .

Session Edit View Bookmarks Seftings Help

100%

Color table for [PCA19901230.5] set to grey
PCA19901230.6: 100%

100%
Color table for [PCA19901230.6] set to grey
Eigen vectors:

( -0.49 -0.21 -0.24 -0.54 -0.56 -0.22 )

( 0.02 0.09 0.36 -0.75 0.37 0.41 )
9 0.21 0.06 -0.25 -0.47 -0.19 )

-0.27 -0.71 -0.25 0.49 -0.24 )

-0.22 -0.38 0.10 -0.30 0.83 )

-0.89 0.41 0.05 -0.01 -0.09 )
6.0.cvs:/mnt/sda5/gis_knoppix/work > |}

O B oo

¢ 0.7
(0.2
(0.1
(0.1
GRASS

RAS

PCA19901230.6: Rescaling the data to 0.255 range ...

| & shel
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List the results

Session Edit View Bookmarks Seftings Help

GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work > g.list rast &

raster files available in mapset PERMANENT :

PCA19901230.1 PCA19901230.6  TM519901230B3  TM519901230B5SR
TM519901230RGB

PC?19901230.2 TM519901230B1  TM519901230B3R TM519901230B6
emp

PCA19901230.3 TM519901230B1R TM519901230B4  TM519901230B6R
Temp_eq

PCA19901230.4 TM519901230B2 TM519901230B4R TM519901230B7
ndvi

PCA19901230.5 TM519901230B2R TM519901230B5  TM519901230B7R

A i shell
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PC1 PC2 PC3

PC4 PC5 PC6
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6.2 Unsupervised classification
using PCA results with MASK

6.2.1 Create MASK

Session Edit View Bookmarks Settings Help
GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work > r.mapcalc “"MASK=if 2l

(TM519901230B1>0) "

100%
[Raster MASK present] Ej

~=|  Shell

— TMb519901230B1 13



6.2.1 Create group and subgroup of imagery files

Session Edit View Bookmarks Settings Help

1
»
X

GRASS 6.0.cvs:/mnt/sdab5/gis_knoppix/work > i.group oroup=Land.2l
satPCA sub=LandsatPCAsub input=PCA19901230.1,PCA19901230.2,PC

A19901230.3

group LandsatPCA - does not yet exist.

Creating new group LandsatPCA Creation of group and
Adding files to sub-group subgroup

Adding raster map PCA19901230.1
Adding raster map PCA19901230.2

Adding raster map PCA19901230.3 .
Done. &

A ) Shell |
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Session Edit View Bookmarks Seftings Help

6.2.2 Clustering of the images of PAC result

ECIustering of Image data

GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work > i.cluster proup=La-2l
ndsatPCA sub=LandsatPCAsub sip=classl andsatPCA classes=10

Reading image ...
: ZConvergence
: ZConvergence
: ZConvergence
: %Convergence

Iteration 1:
Iteration 2
Iteration 3
Iteration 4
Iteration 5:
Iteration 6
Iteration 7
Iteration 8
Iteration 9

Iteration 10:
Iteration 11:
Tteration 12:
Iteration 13:
Iteration 14:

[Raster MASK

100%

ZConvergence

: ZConvergence
: %ZConvergence
: ZConvergence
: ZConvergence

55
76
91
94
94
95
96
96
97,

74,
.03
.26
.31
.79
.67
22
.65

04

(0s
(0s
(0s
(0s
(0s
(0s
(0s
(0s
(0s

elapsed,
elapsed.
elapsed,
elapsed,
elapsed,
elapsed.
elapsed.
elapsed.
elapsed.

0s
0s
0s
0s
0s
0s
0s
0s
0s

#ZLonvergence
#Convergence
#Convergence
ZConvergence
ZConvergence

present]

97.35 (0s
97.50 (0s
97.84 (0s
97.99 (0s
98.17 (0s

elapsed. 0s
elapsed. 0s
elapsed. 0Os
elapsed. 0s
elapsed. 0s

left)
left)
left)
left)
left)
left)
left)
left)
left)
left)
left)
left)
left)
left)

L L
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Classify images by Maximum
Likelihood method

Session Edit View Bookmarks Seftings Help

GRASS 6.0.cvs:/mnt/sda5/gis_knoppix/work > i.maxlik proup=Lan2l
dsatPCA sub=LandsatPCAsub sig=classlandsatPCA class=LandsatPC
A_maxlik

i.maxlik ... 100%

[Raster MASK present]

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

using default visual which is TrueColor

ncolors: 65536

Graphics driver [x01 started

[Raster MASK present]

GRASS 6.0.cvs:/mnt/sdab/gis_knoppix/work > d.rast.leg Landsat
PCA_maxlik

—
1

~=| | Shell
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ﬂ ﬁ Sthe o g bt it

LandsatPCA_max| ik

1
2
5
4
S
6
7
8
9
1

EEREN | |

-
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Section 2. Data Processing in UTM 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=float] [east=float] [west=float] [rows=float] [cols=float]
[anull=float] [--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 221



r.in .0 dal Import GDAL supported raster file into a binary raster map layer.

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

Flags: -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

Parameters: 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

222



0 J1St  : 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

SYNOPSIS

. To establish and control use of a graphics display monitor.

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

Flags:

Parameters:

-l 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

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=cat[-cat][,cat[-cat],...]] [vallist=vall[-
val][,val[-vall,...]] [bg=color]

Flags:

Parameters:

-0 Overlay (non-null values only)
-i 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=val[-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
-l List rules
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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,

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

SYNOPSIS
r.report [-hfgenNCi] 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
-g  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)

- 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=float]

Flags:
-f  Full menu (zoom + pan) & Quit menu
-p Pan mode
-h  Handheld mode
-} 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.reg lon 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

-| 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
230



Parameters:

region=name Set current region from named region

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

rast3d=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 Ieg end Displays a legend for a raster map in the active frame of

SYNOPSIS

the graphics monitor.

d.legend [-vcnsmf] 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  Skip 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: O
thin=integer Thinning factor (thin=10 gives cats 0,10,20...)
Options: 1-1000 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.h iStOg 'alM  : 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,whi
black,gray,brown,magenta,aqua,grey,cyan,purpl
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 anewvectorasa read-only link to OGR layer.

Available drivers: GRASS,ESRI Shapefile,Mapinfo File,UK .NTF,SDTS,
TIGER,S57,DGN,VRT,AVCBIin,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
MaplInfo File: mapinfo file name 238



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: O
Number of column used as category (first column
is 1) for points mode. If O, unique category is

assigned to each row and written to new column 'cat'.

Default: O
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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.ed: 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,
bcyr,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=float] [color=string]
[fcolor=string] [rgb_column=string] [llayer=integer] [Icolor=string] [bgcolor=string]
[bcolor=string] [Isize=integer] [font=string] [xref=string] [yref=string] [minreg=float]
[maxreg=float]

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)

- 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/arrowl,basic/circle,basic/triangle,basic/crossi,
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=sqgl_query WHERE conditions of SQL statement without ‘where’
keyword. (example: income < 1000 and inhab >= 10000)
width=integer Line width  Default: O
wcolumn=string Name of column for line widths (these values will
be scaled by wscale)
wscale=float Scale factor for wcolumn Default: 1
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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: 1

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.1O0.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=float] [rows=integer] [--overwrite]

Flags: --overwrite Force overwrite of output files

Parameters: input=name Name of input vector map
output=name Name for output raster map
use=string 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 Column name (type must be numeric)

layer=integer Layer number Default: 1

value=float Raster value Default: 1

rows=integer number of rows to hold in memory Default: 4096
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r.com posite : Combines red, green and blue map layers into a single
composite map layer .

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

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

Parameters: 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: 1-256 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: 1-256
lev_blue=integer = Number of levels to be used for.  Options: 1-256
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
-| 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 : Allows the user to 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 Identify 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
iInvolving 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
I= 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
Il 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 *d
atan(x) inverse tangent of x (result is in degrees) Fo
atan(x.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
exp.y) ¥ to the power y F
float(x) convert x to floating point F
graph{xx1y1[x2,y2..]) | convertthe xtoa ybased 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 ifx not zero, b otherwise
if(x,a,b,c) aifx>0,bifxiszero,cifx<0
int(x) convert x to integer [ truncates |
isnull{x}) check if x = NULL I
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 It
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

i) MULL value
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g.remove

SYNOPSIS

: Removes data base element files from the user's current mapset.

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,...]
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,...]

rast file(s) to be removed
rast3d file(s) to be removed
vect file(s) to be removed

oldvect file(s) to be removed
asciivect file(s) to be removed

icon file(s) to be removed

labels file(s) to be removed
sites file(s) to be removed
region file(s) to be removed
region3d file(s) to be removed
group file(s) to be removed
3dview file(s) to be removed
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r.rescal €.€( :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: -q 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
-0 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=float]

Flags: -f  Only do the work if the map is floating-point
-1 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=val[-val][,val[-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.stalS : 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
- Print cell counts
-p Print APPROXIMATE percents (total percent may not be 100%)
-| Print category labels
-q  Quiet
-n  Suppress reporting of any NULLSs
-N  Suppress reporting of NULLs when all values are NULL
-9 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)
- 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

257



i.g rOupP : Creates and edits groups and subgroups of imagery files.

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

Flags: - 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.gensig : Generates statistics for i.maxlik from raster map layer.

SYNOPSIS
l.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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l.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 [-gq] group=string subgroup=string sigfile=string class=string

[reject=string]

Flags: -9 Run quietly

Parameters: group=string
subgroup=string
sigfile=string
class=string
reject=string

Imagery group to be classified

Subgroup containing image files to be classified
Signatures to use for classification

Raster map to hold classification results

Raster map to hold reject threshold results

260



r.dlg IT : 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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l.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_interval] [iterations=integer]
[convergence=float] [separation=float] [min_size=integer] [reportfile=string]

Flags: -g  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=integer  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 .PpCa : 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:  jnput=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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NVIZ : Visualization and animation tool for GRASS data.
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Appendix B

Conversion to Radiance



B.1 DN to Radiance conversion equation of
Landsat/ ETM+

| = (I—max B Lmin)*(DN _QCALmin) 4
QCAL . — QCAL i,

I—min

L : Spectral radiance(W/m2srjam)
L.in - Spectral radiance that is scaled to QCAL,,,
L

QCAL,,, : the minimum quantized calibrated pixel value
(corresponding to L,,,;,) in DN
= 1 for NLAPS products processed after 4/4/2004
= 0 for NLAPS products processed before 4/5/2004

: Spectral radiance that is scaled to QCAL,, .,

max

QCAL,,,, : the maximum quantized calibrated pixel value
(corresponding to L,,,,,) in DN
= 255
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B.2 Extraction of conversion coefficients from
meta file (header file)

open meta file, for example “p107r035_ 7x20010924.met”,
and find following descriptions

GROUP = L1G_PRODUCT_METADATA
BAND_COMBINATION = "123456678"
CPF_FILE_NAME = "L7CPF20010701_20010930_04"
GROUP = MIN_MAX_RADIANCE

LMAX_BAND1 = 191.600

LMIN_BAND1 = -6.200

LMAX_BAND2 = 196.500

LMIN_BAND2 = -6.400

LMAX_BAND3 = 152.900

LMIN_BAND3 = -5.000

LMAX_BAND4 = 241.100

LMIN_BAND4 = -5.100

LMAX_BAND5 = 31.060

LMIN_BAND5 = -1.000

LMAX_BAND61 = 17.040

LMIN_BANDS61 = 0.000

LMAX_BAND62 = 12.650

LMIN_BAND62 = 3.200

LMAX_BAND?7 = 10.800

LMIN_BAND?7 = -0.350

LMAX_BANDS = 243.100

LMIN_BANDS = -4.700 _
END_GROUP = MIN_MAX_RADIANCE (continue)
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GROUP = MIN_MAX_PIXEL_VALUE

QCALMAX_BANDL1 = 255.0
QCALMIN_BAND1 = 1.0
QCALMAX_BAND?2 = 255.0
QCALMIN_BAND2 = 1.0
QCALMAX_BAND3 = 255.0
QCALMIN_BAND3 = 1.0
QCALMAX_BAND4 = 255.0
QCALMIN_BAND4 = 1.0
QCALMAX_BANDS = 255.0
QCALMIN_BANDS5 = 1.0
QCALMAX_BAND61 = 255.0
QCALMIN_BAND61 = 1.0
QCALMAX_BANDG2 = 255.0
QCALMIN_BANDG62 = 1.0
QCALMAX_BAND?7 = 255.0
QCALMIN_BAND7 = 1.0
QCALMAX_BANDS = 255.0
QCALMIN_BANDS = 1.0

END_GROUP = MIN_MAX_PIXEL_VALUE
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B.3 Calculation of radiance using “r.mapcalc”

> r.mapcalc “B =if(A==0, 0, 1.0*(A - QCAL ;i.)* (Lo - Lin)/(QCAL ., - QCAL;..) + Lin)"

akats@webmodis:~/research/JAXA_SAFE/GRASS/temp20081007

Zr4AME) WE(E) FTw(V) #ixET) #F(B) ~AF(H
GRASS 6.2.2 (utmb4):~/research/JAXA_SAFE/GRASS/temp20081007 > r.mapcalc “L1=if(ETMI=0, 0, 1.0%(ETM1-1)*(191.6+6.2)/(255-1)-6.2)(~

100%
IGRASS 6.2.2 (utm54):"/research/JAXA_SAFE/GRASS/temp20081007 > r.mapcalc “L2=if(ETM2==0, 0, 1. 0%(ETM2-1)+(196 5+6.4)/(255-1)-6._4)

100%
GRASS 6.2.2 (utmb4):™/research/JAXA_SAFE/GRASS/temp20081007 > r.mapcale "L3=if(ETM3=0, 0, 1.0%(ETM3-1)*(152,945)/(255-1)-5)"
100% I
GRASS 6.2.2 (utmb4):™/research/JAXA_SAFE/GRASS/temp20081007 > [ i

270




akats@webmodis:~/research/JAXA_SAFE/GRASS/temp20081007

Z74A(E) WE(E) Fr(V) MHF(I) #2F(B) ~TF(H)

GRASS 6.2.2 (utm54):"/research/JAXA_SAFE/GRASS/temp20081007 > r.colors map=L1 color=grey e
Color table for [L1] set to grey

GRASS 6.2.2 (utmb4): ™ /research/JAXA SAFE/GRASS/temp20081007 » r.colors map=L? color=grey
Color table for [L2] set to grey

GRASS 6.2.2 (utmb4): /research/JAXA SAFE/GRASS/temp20081007 » r.colors map=l3 color=grey
Color table for [L3] set to grey

GRASS 6.2.2 (utmb4):"/research/JAXA_SAFE/GRASS/temp20081007 > d.rgb blue=L1 green=L2 red=L3

100% = Tk o
SS 6.5.2 tutisi=/rosoaroill GRASS 6.2.2 - Monitor: x0 - Location: utm54 m

R:G:B =
Band3:Band2:Band1l
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Appendix C

How to get Landsat images



Stepl: Go to “GLCF: Earth Science Data Interface”
( http://glcfapp.umiacs.umd.edu:8080/esdi/index.jsp )

ﬂ; GLCF: Earth Science Data Interface — Windows Internet Explorer

J~ |g, httpe/felcfapp umiacs umd eduB080./eadi/index jsp

FrLE REE FTA BRIEADE VoD ALTH

Google[8-0lcF v[tm @ - - | B- @ > &- Oovrr - Bree - Gueeazasen - @) - =) -

i:? e [@ GLGF: Earth Science Data Interface

Global Land Cover Facility

Welcome to the Earth Science Data Interface (ESDI) at the Global Land Cover Facility | ESDI Login |

Email: | |

The Earth Science Data Interface is the GLCF's web application for searching, browsing, and downloading data
from our online holdings. To start, click on one of the images below: Password: | |

Path/Row Search Product Search

Map Search
il Lost password?

What's new in ESDI? |

* No news at this time

Older News...

Tips:

e If you are looking for Landsat data, use the Path/Row Search if you know the paths and rows for your

area of interest. You can also use the Map Search to browse and query using an interactive map. You

must use the Map Search when looking for Landsat Mosaics.

If yvou are looking for any of our MODIS or AVHRR derived products or other hosted products, use the B
Product Search. Browse and query these data by supplying parameters through a simple interface. This

method is much easier than using the Map Search.

Other Links:

s **Haln lls Help You!l**
Flease send any comments to glcf@umiacs.umd.edu
& 1997 - 2004. University of Maryland. All rights reserved.

Version 2.1.17

& Am—tuk HAODE -
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Step?2 : Click “ Map Search ”

((.; GLGF: Earth Science Data Interface — Windows Internet Explorer

@.\-— iy~ |§, http:/ /e lefappumiaczumd edu:8080,/esdifindex jep V| || X |
ZrfliE REE FTA) BRECADE =@ AJLFH
Gocge[E-aior U8R @ b B | & Qosse WY

T:? el I@GLOF: Earth Science Data Interface I ‘ & - B @a’l - ._}" "_}"

e
5
[|
£
]

Global Land Ccv:zr Facility

Welcome to the Earth Science Data Interface (ESDI) at the Global Land Cover Facility | ESDI Login |

The Earth Science Data Interface is the GLCF's web application for searching, browsing, and downloading data Email: | |

from our online hgls |I|i.|| g click on one of the images befow:

Map Search Path,frtow Search

Password: | |

T y— Submit [register]

Lost password?

What's new in ESDI? |

+ No news at this time

Older News...

« If you are looking for Landsat data, use the Path/Row Search if you know the paths and rows for yvour
area of interest. You can also use the Map Search to browse and query using an interactive map. You
must use the Map Search when locking for Landsat Mosaics.
« If you are looking for any of our MODIS or AVHRR derived products or other hosted products, use the B
Product Search. Browse and query these data by supplying parameters through a simple interface. This
method is much easier than using the Map Search.

Other Links:

s+ **¥Halpn lls Heln Youl**
Please send any comments to glcfi@umiacs.umd.edu .
© 1997 - 2004. University of Maryland. &ll rights reserved. Version 2.1.17

& A=k 1008 -

274



f’j GLGF: Earth Science Data Interface — Windows Internet Explorer

———

@ o v | ] http/Yelefappumiacs umd edu080/ esdifindex jsp v *] | X L
FRE RRE FTW HERCAG L@ ALTE

Google|8~GlcF v ¢ @~ dp- B~ % > & - Ooiy - @reve - Guenestasoss - @) - & -

* & [g

|
=
.
2]
L
‘
7
"
¥

Global Land Cuwzr Facility

Mo datasets selected Date/Type || Path/Row |[ Lat/Long |[ Place || Draw |[Map Layers |
Landsat Imagery
gf;ﬂ SNEEIFEN - I s
O mss

Other Imagery
[1 ASTER

Elevation Data

[] SRTM. Dearee Tiles

[1 SETM, WRS2 Tiles

[] SRTM. GTOPOZ0

[] SETM, GTOPO30 Mosaic

S

u {Jl i

MODIS Products
[] 32-Dav Composites Gl.

[1 16-Dav Veagetation Index Mo images in selection _

[] VCF, Regional
D VCE, UMD Tiles Enter dates as mm/dd/yyyy or yyyy-mm-dd

Start Date: End Date:
[ AVHRR Products | art Date nd bate

Flease send any comments to glef@umiacs.umd.edu
& 1997 - 2004. University of Maryland. All rights reserved.

A-iETENELE (SRR ST w1008 -

Version 2.1.17
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Step3 : Check boxes in “ Landsat Imagery ”

ﬂ; GLCF: Earth Science Data Interface — Windows Internet Explorer

———

'@ - i & | http://elcfapp.umiacsumd eduB0B0/ esdifindex jep v [+ X 2~
Zri B REE FTA) BRECADGE =@ AJLFH

Google| §~GIGF v (BFE @ - gp- Bi- @ | 2 &
& & (g

— Fio datasets SEIEN Date/Type ]r Path/Row ]r Lat/Long ]r Place ]r Draw ][’Map Layers]
Landsat Imagery N

% {mf’ﬁ?’ K| [E3 JJJJJJJIH s00x250 v @@
Ny
[] ASTER

Elevation Data

[] SRTM. Dearee Tiles

[] sSRTM. WRS2 Tiles

[] SRTM. GTOPOZ0

[] sRTM, GTCOPO30 Mosaic

u ’“‘l\{f_'

/T
MODIS Products P
[ 22-Dav Composites =L

[] 16-Day Vegetation Index Mo images in selection _

[ VCF. Reqional

[] VCF, UMD Tiles Enter dates as mm/dd/yyyy or yyyy-mm-dd
Start Date: End Date:
[ AVHRR Products | bt
Please send any comments to glefi@umiacs.umd.edu Version 2.1.17
© 1997 - 2004. University of Maryland. &ll rights reserved. grsion <.1.

& A=k H100% -

[Microgoft PowerPoint - [How to eet Landsat imagespptl]

276



Step4 : Click “ Update Map ”

f’j GLCF: Earth Science Data Interface — Windows Internet Explorer

———

'@ - i & | http://elcfapp.umiacsumd eduB0B0/ esdifindex jep v [+ X 2~
Zri B REE FTA) BRECADGE =@ AJLFH

Gocgle[B-6ict_ W|8R o @~ B - 1 > & Qur - Bee - s - @ - & -

*x & |g

No datasets selected Date/Type | Path/Row |[ Lat/Long |[ Place |[ Draw [ Map Layers|
Landsat Imagery
(7] ETi @] 3 Eesiiiiin@  [so0aso v|@®
™

Other Imagery
[1 ASTER

Elevation Data

[] SRTM. Dearee Tiles

[1 SETM, WRS2 Tiles

[] SRTM. GTOPOZ0

[] SETM, GTOPO30 Mosaic

Click

MODIS Products
[] 22-Dav Compaosites
[] 16-Day Vegetation Index

P Sn S Ba A
Mo images in selection Update Map
[ VCF. Reqional

[] VCF, UMD Tiles Enter dates as mm/dd/yyyy or yyyy-mm-dd

Start Date: End Date:
[AVHRR Products I art Date nd bate

Please send any comments to glefi@umiacs.umd.edu Version 2.1.17
© 1997 - 2004. University of Maryland. &ll rights reserved. e

& A=k H100% -

[Microgoft PowerPoint - [How to eet Landsat imagespptl]
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ﬂ; GLGF: Earth Science Data Interface — Windows Internet Explorer

@'\T J~ |g http:/Yelcfappumiacsumd edu:B080 eedif index. jsp V| || X | | 2|

B BEE &M BREANE YL@ AT
Gocgle[8-oioF _ w[#R @ - - B- {1 > &- Qory- Mrewe - Gumastasen - @) - & -

Wk I@GLOF: Earth Science Data Interface I ‘ - B i - [k G

Global Land Cover Facility :
Earth Science Data lnterfa

Date/Type 1 r Path/Row ]r Lat/Long ]r Place 1 r Draw ]r Map Layers}

Landsat Imagery
oo SEGEIEEN - EEEEETE ] -
@ Mss

Other Imagery
] ASTER

Elevation Data

[] SRTM, Degree Tiles

] SRTM. WRS2 Tiles

[] 5RTM, GTOPO30

[] SRTM. GTOPO30 Mosaic

MODIS Products
[] 22-Dav Compaosites

[] 16-Day Vegetation Index No images in selection

[] ¥CF. Regional
[] ¥CF, UMD Tiles Enter dates a5 mmy/dd/yyyy or yyyy-mm-dd

[ AVHRR Products | art Date nd bate g

Please send any comments to glcfi@umiacs.umd.edu Version 2.1.17
© 1997 - 2004. University of Maryland. &ll rights reserved. e

MUNFTENELE (SR M-E= TS F100% -
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@.\-— I |@, http:/ felcfapp.umiaceumd edu:8080/eedif index.j=p V| | X | | L=
Zri B REE FTA) BRECADGE =@ AJLFH
Gocge [B-ar_ U8R @ e B B> & Qosie WY

'ﬂ? oA [@GLOF: Earth Science Data Interface I ‘ & - B @a = |_|1°' o 2

-
@

Global Land Ccver Facility

Click

Date/Type 1 r Path/Row ]r Lat/Long 1 r Place ]r Draw 1 r Map Layers}
Landsat Imagery o~
ETM+ r

[ ™ (=Y ST - EEEERTRT ) -

M55

Other Imagery
[1 ASTER

Elevation Data

[] SRTM. Dearee Tiles
[[] SETM, WRS2Z Tiles

[] SRTM. GTOPOZ0
[] SRTM. GTOPO30 Mosaic

MODIS Products .
[] 32-Dav Composites =
[] 16-Dav Veagetation Index Mo images in selection

[ VCF. Reqional
[] VCF, UMD Tiles

[ AVHRR Products | art Date nd Date A

Enter dates as mm/dd/yyyy or yyyy-mm-dd

Please send any comments to glefi@umiacs.umd.edu

© 1997 - 2004. University of Maryland. &ll rights reserved. Version 2.1.17

R-UFRTENELE (SR M-E= TS 1005 -
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Step6 : Click the area you want to enlarge

f GLGF: Earth Science Data Interface — Windows Internet Explorer

@.\-— J~ |§ http:/ e lefappumiacs umdeduB080 esdi indes jzp V| || X | | 2|

LB REE FTLW BRIADE - AT
Gocgle[8vaicr v[#% (@~ - | B- ¥ | ¥ Q- Qo - @reewe - Guesasen - @) - & -

i:? el I@GLOF: Earth Science Data Interface ] l ﬁ - B Eéﬂ - [ G

Global Land Cover Facility
Earth Science Data [nIr.!rfa

Date/Type ]r Path/Row 1 r Lat/Long ]r Place 1 r Draw ]r Map Layers ]

Landsat Imagery

oo ok o Eiiiiiiing

M55

Click

Other Imagery
] ASTER

Elevation Data

[] SRTM, Degree Tiles

] SRTM. WRS2 Tiles

[] 5RTM, GTOPO30

[] SRTM. GTOPO30 Mosaic

MODIS Products :
] 22-Dav Composites B
) 16-Dav veqetation Index No images in selection | oocooooo | updateMap |

[] VCF. Regional
[] VCF, UMD Tiles Enter dates as mm/dd/yyyy or yyyy-mm-dd

[ AVHRR Products | art Date nd bate g

Please send any comments to glcf@umiacs.umd.edu Version 2.1.17
& 1997 - 2004. University of Maryland. &ll rights reserved. o

~-UfiFTENELE (SRR T H00% -
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Repeat “Step6”

f(.-: GLGF: Earth Science Data Interface — Windows Internet Explorer

@'C}' - |§, http:/ e lefappumiacs umd edu:B080 /esdifindex jsp V| || X |
IrIHE REE R0 BRICADE Wl ANTHH)

Gocge[B-ar W|me - | B > &- Qo @ - - @ - -

w o I@GLOF: Earth Science Data Interface ]_I ﬁ - B Eé-; v [ '?‘I"

x>

Global Land Cuvar Famllty

Date,/Type ][ Path/Row 1 f Lat/Long ][ Place 1 f Draw ][ Map Layers ]

Landsat Imagery

4 EmM= 5 luuuuﬂ

¥ ™
[v] Mss

Other Imagery
[] ASTER

Click

Elevation Data

[] SRTM. Degree Tiles

[] SRTM, WRSZ Tiles

] SRTM. GTOPO30

[] SRTM, GTOPO30 Mosaic

MODIS Products
[] 22-Day Compaosites

[] 16-Dav Vegetation Index Mo images in selection _

[] VCF, Regional
I:‘ VCE, UMD Tiles Enter dates as mm/dd/yyyy er yyyy-mm-dd

[ AVHRR Products | art Date nd Date b

Please send any comments to glcf@umizscs.umd.edu Version 2.1.17
& 1997 - 2004. University of Maryland. All rights reserved. e

M—UfiETmENELE (SR RP-E- T 00K -
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Step7 : Click K| to select the area

SIS

@.\-— I |§, http:/ e lefappumiacs umd edu:B080 /esdifindex jsp V| 4 [ X | | 2\~
PE BEE FTW  BRIZADE WD AU
Gocge[B-icr |8+ @ b | B- & » &- Oorty- @yees - ChmEE - @ 6 -

ﬂ? "1".:1\? I@GLOF: Earth Science Data Interface ] I ﬁ v G Eéé v |_'}" '3;“'_-}"

Global Land Cover Facility '
Earth Science Data [nterfa

Click

Landsat Imagery
ETM+

™

MSS

Date/Type ][ Path/Row 1 f Lat/Long ][ Place 1 f Draw ][ Map Layers ]

Other Imagery
[] ASTER

Elevation Data

[] SRTM. Degree Tiles

[] SRTM, WRSZ Tiles

] SRTM. GTOPO30

[] SRTM, GTOPO30 Mosaic

MODIS Products
[] 22-Day Compaosites

[] 16-Dav Vegetation Index Mo images in selection

[] VCF, Regional
I:‘ VCE, UMD Tiles Enter dates as mm/dd/yyyy er yyyy-mm-dd

[ AVHRR Products | art Date nd Date b

Please send any comments to glcf@umizscs.umd.edu
& 1997 - 2004. University of Maryland. All rights reserved.

M—UfiETmENELE (SR RP-E- T 00K -

Version 2.1.17
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[ Date/Type W Path/Row W Lat/Long ]r Place W Draw ]r Map Lavers]

500x250 ~ |

Mo images in selection Update Map
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[ Date/Type 1 f Path/Row 1 r Lat/Long 1 r Place 1 f Draw ] r Map Layers 1

2]

G YRR R S Eaganannn @ 500%250 v

B
...-[_l__\ =

87§ [ W :
5 image(s) in selection Preview & Download Update Map
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Step8 : Search images

f_'.; GLGE: Earth Science Data Interface — Windows Internet Explorer

@.\-— iy~ |g, http:/ e lcfappumiacs umd.eduB080 esdi indes jzp V| || X | | Pl

e LB REE FnOA BRCANGE =T AdLHE
Cocgle[§-00r_ w|oF+ @~ - | B- ¥ ? & - Qoo - BTewe - Gumeseses) - @ - & -

'ﬂ? ke [@ GLCF: Earth Science Data Interface ]

Global Land Ccvur Facility

Date/Type ]r Path/Row 1 r Lat/Long 1 r Place ]r Draw 1 r Map Layers ]

Landsat Imagery

BN £o_ EiiiiE e 00

Other Imagery
[] ASTER

Elevation Data

[] SETM, Degree Tiles

[] SETM, WRS2 Tiles

[1 sRTM, GTOPD30

[] SETM. GTOPO320 Mosaic

Click

MODIS Products
[] 22-Dav Compaosites :
[] 16-Day Vegetation Index 5 image(s) in selection

Preview & Download

Update Map

] ¥CF. Regional "h'
[] VCF, UMD Tiles Enter dates as mm/dd/yyyy or yyyy-mm-da

[AVHRR Products I art Date nd bate o

Please send any comments to glef@umiacs.umd.edu Version 2.1.17
© 1997 - 2004. University of Maryland. &ll rights reserved. e

HEE - A F @ Ak 00K -
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Search Results

f.'—' GLGF: Earth Science Data Interface — Windows Internet Explorer

@ |g hitp:/ /e lefappumiace umd edu:B080 eedifindex jep v| | X |
e ILED

i Click here to see a s BT C—- - 5 -

« « | larger browse | image R

Global Land Cover Fa :ility
Earth Science Data lnf:zrfa

Ly

WRS-2, Path 124, Row 052
1990-12-30

EarthSat

Ortho, GeoCover
Cambodia, Vietnam

Online: 013-147
Compressed Size: 143 MB; Actua i

7

[d4

LCF

IILLLLLILLLH

Click on an 1D below to Preview and Dewnlosd. Click on the preview sbove to see = larger browse image. A
Page 1 0of 1 |shnw[hide columns V| -
- ?;)arch Results | D Status ” [ WRS: P/R ] " [ Acq. Date ] " Dataset Producer " Attr. " Type " Location |
013-147 nline 2: 124/052 1990-12-30 ™ EarthSat G;jor(t:r;c::er GeoTIFF Cambaodia, Vietnam
CI . k I D 034-655 line 1: 133/052 1973-01-01 M55 EarthSat Ggorg:f::er GeoTIFF Vietnam
IC Or:] an 034-656 Ogline 1: 133/052 1976-01-31 M55 EarthSat G;:)Or(t:r:)[::er GeoTIFF Vietnam
to PreVIeW 040-051 Ofline 2:124/052 2001-02-03 ETM+ Earthsat G;jor:t:r;c::er GeaTIFF Cambaodia, Vietnam
and DOWﬂload . \ |040-052 Pnline  2:124/052  2002-01-05 ETM+ Earthsat GSO'"ET\’;H GeoTIFF  Cambodia, Vietnam |
| v
‘ B Toe7 - 200k, ey of Moo A A etrve. Version 2.1.17
MUNFTENELE (SR M-E= TS F100% -
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Step9 : Download images

f.'_' GLGF: Earth Science Data Interface — Windows Internet Explorer

—

F.s 3
G-

PR REE FTLW BRICADGE Y-ILT ALTH
Google[8-aloF v @ - b B~ % » & Oosy - M)Ieene - Omesasazorn - @) - E -

f:? el I@GLOF: Earth Science Data Interface I ‘ - B M M ._}" (¥ o

Global Land Cuv:zr Facility

™

5T 2 e 02 Click here to (%

EarthSat
Ortho, GeoCover

Cambodia, Vietnam download

Online: 013-147

e

1 A T +

Compressed Size: 143 MB; Actua ji = ﬁ:}‘
1
GLEGF
Click en an ID below to Preview and Download. Click on the preview abowve to see a larger browse image. ”~
©) 5o cotumns )
- ?;)arch Results | [ID] Status [ WRS: P/R] | [ Acq. Date ] Dataset Producer Attr. Type Location
- i - Orthao, . .
013-147 Online 2:124/052 1990-12-30 ™ Earthsat o e GeaTIFF Cambaodia, Vietnam
- i . Ortho, .
034-655 Online 1: 133/052 1973-01-01 MSS EarthSat Gearaver GeoTIFF Vietnam
. . Ortho, :
024-656 Online 1: 133/052 1976-01-31 MSS EarthSat Georaver GeoTIFF Vietnam
040-051 Online 2:124/052 2001-02-03 ETM+ Earthsat Ortho, GeaTIFF Cambaodia, Vietnam
GeoCover
040-052 Online 2: 124/052 2002-01-05 ETM+ EarthSat GSJET:,’H GeoTIFF Cambodia, Vietnam

Please send any comments to glcfi@umiacs.umd.edu
© 1997 - 2004. University of Maryland. &ll rights reserved.

R-NFTENELE @ 15—t 1008 -
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If you click “download”, this window will open

((.; hitp:/felcfapp.umiacs.umd.edu:8080/e=sdi/fip?id=13147 - Windows Internet Explorer

- |§, http://elcfappumiacsumd edu:8080 eedi fpTid=13147

bl

PR REE FTLW BRICADGE Y-ILT ALTH

Gocgle[8v  [#% (@ - g B- 2 |” Q- Ouy- e - Guemsesen - @) - E -

v <l I"_',éhttp://glcfapp.umiacs.umd.edu:BDBD/esdifftp'?id=131...l ‘

p124+rH2 5t19901230.TM-EarthSat—Orthorectified

Welcome to the
== Global Land Cowver Facility ==
== Inztitute for Advanced Computer Studies ==
== Universzity of Marwland, College Park, USh ==

Yisit our website at hitp:/fzlcf.umiacs.umd.edu
If wou have any guestions, contact us at glcfBumiacs.umd.edu

811 files ending with .gz hawve been compreszszed uszing GHU zip
--- NOTICE ---

Only download a few filez at a time. Do not use download
accelerators or agressive leeching software at any time. You may
uze FTP clients that can resume aborted tranzfersz and wou may use
automated methods to download within reason. Abusze of our public
zetvices or circumvention of establizhed controls will result in
the ban of wour IP addreszz or domain without any notice.

Thank wou.

Path: ftp//ftpglefumiacs. umd.edu/ gef/ Landsat/WRS2 /1241052 /p1 24r52 5119901230 Th-EarthSat-COrthorectified /

File Name Download Size Actual Size

A/A Em DA DDA ST 3 A | ' Ad T o

Last Modified

A AT AS ST T ST

) Tnternet Explarer]

@ 15—k

008 -
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At the bottom of the window,

/= http://elcfapp.umiacs umd.edu:8080/esdi/ftp?id=13147 — Windows Internet Explorer

(s v B http/Felctappumiacs umdeduB080/ esdi/fipTid=13147 IIEN
Zri B REE FTA BRLCADG =D AJTH
Gocgle[ 8 ~|#xi@- g B- & > & Qo - Mo - Oueesase - @) - & -
v 4 [@http:ﬁgIcfapp.umiacs.umd.edu:SDSDfeSdi/ftp'?id=131... ]_l ‘& | Eéa - g P)" ”
. acceI;r;Itll;rsunr ;lg:elsé;ve Ieechillﬂ; ;D;tw;re ;t a;ymtl;me? fou may 2
uge FTP clients that can resume aborted transfers and wou may use
automated methods to download within reason. Abuse of our public
services or circumvention of established controls will result in
the ban of wour IP address or domain without any notice.
Thank wou.
Path: ftp//frpoefumiacs umd eduf gt/ Landsat/WRS2 //p1 247082 /p1 24¢52 5419001230 TMEEarthSat—0rthorectified
File Name Download Size Actual Size Last Modified
pl24ra2 5t180901230.742 browse. jpg 419093 bytes Tue Jun 13 234020 EDT 2006
pl24ra2 5119901230742 preview jng 11636 bytes Tue Jun 13 23:4020 EDT 2008
p124r32 3119901230 browse. jpg 378137 bytes Tue Jun 13 234020 EDT 2006
pl24draZ 5118901230 hdr 1336 bytes Mon Aug 19 124143 EDT 2002
pl124r32 3119901230 met 28749 hytes Mon Aug 10 12:42:14 EDT 2002
pl24ra2 5119901 230 preview. jpg 11130 bytes Tue Jun 13 23:4020 EDT 2008
pl24rd2 518001230 tar 742, jpg 20364 hytes Mon Aug 10 12:42:48 EDT 2002
i 21433 bytes Mon Aug 19 124318 EDT 2002
‘| pl24ra2 5118901230 nnl tifg 20354993 bytes 271199594 bytes Mon Aug 19 125049 EDT 2002
pl24rd2 518001230 nn2 tif gz 17430763 bytes 27119994 hytes Mon Aug 10 12:32:18 EDT 2002
pl24ra2 5118901230 nnd tif g 202839368 bytes 271199594 bytes Mon Aug 19 124458 EDT 2002
pl24rd2 518901230 nnd tif gz 28718N10 bytes 27119994 hytes Mon Aug 10 12:46:32 EDT 2002
pl24ra2 5118901230 nnd tifg d0132147 bytes 271199594 bytes Mon Aug 19 1242009 EDT 2002
pl24rd2 518901230 nnb.tif g 8468353 hytes 27119994 hytes Mon Aug 10 12:48:42 EDT 2002
124r22 51198901230 nn? tif 23331331 bytes 271199594 bytes Mon Aug 19 125015 EDT 2002
LY -
& ARt F00% -

\ .
download all files
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SteplO : Uncompress image files

1. Move to directory which image files are stored

Session Edit View Bookmarks Seftings Help

compressed image file

cd /mnt/sdab/gis_knoppix/data =
1s
if /P _nnl.tif.gz')
hde  \p 82
1 =

2. List the files in “data” directory
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3. Uncompress the compressed image files

L) Ehel[ERaneale

| Session Edit View Bookmarks Seftinds Help

knoppix@ttypOldatal$ 1
SPOTSHRYIR20071107G.tf
SPOTSHRYIR20071107G.tif t
SPOTSHRYIR200711071R . tf pl24r52_5t19901230_nn2 .1
SPOTS5HRYIR200711071IR.tif} pl124r52_5t19901230_nn3.t
HSPOT5HRYIRZ200/7110/R . tfw }:u]_ 4r52 511" J‘HJL) 30_nnd.ti
t
i
i

}]]?‘1!"&&:‘-} 5119901230 .met
;.‘;123'11"._1'\:-} 5119901230 r:n]

- -

-

NN OMN N NN

-

SPOTS5HRYIR2007110/7R.tif pl24r52_5t19901230_nnb5.

SRTM3CGIAR_VYietnam_CH p!?"*’h'{}f 5119901230 _nnb.

E'r]::.‘fh‘h? 5119901230 . hd L pl24r52_5t119901230_nn/.
noppix@ttypOld _gzip —d ®.p2z

1s

mf‘[t][le ‘JH 30“;"”'{},—”: Hu pl24r52_5t19901230 .met.
SPOTS5HRYIR200/7110/76G.¢ p124r52_5t119901230_nnl.tif

SPOTSH ‘f' [R200711071R, 1. i'u pl124r52_5t19901230_nn2.tif
SPOTSHRYIR20071107IR.tif pl124r52_5t19901230_nn3.tif
SPOTS5HRYIR200/7110/R.1fw pl24r52_5t19901230_nnd.tif
SPOTHHRYIR2007110/R . tif pl1l24r52_5t19901230_nnb.tif
SRTM3CGIAR_Vietnam_CH pl124r52_5t19901230_nnb . tif
pl24r52_5t19901230.hdr pl24r52_5t19901230_nn/.tif
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Appendix D

How to get
Lat/Lon information



go to
http://landsat.usgs.gov/tools_latlong.php

| Landsat Missions — Microsoft Internet Explorer =/TE3
TP WEE R SHMEANS Y-WD AL '-1'
O - QO HREAG Perfomcnn @ 2-5 w-LJA 3
d ] brrn Flardsat usgs govtaoks latang php ..: £ ]
Cooge[C»  Wp» Otym- @ - mene - Cimmsmans) - @) - 5 -

ch U

=
Landsat Missions Sgarch This Site
Herme = About ﬁﬂlll.‘!ﬂl' = Products = Sclence | = Toals

+ Links Contact

WRS-2 Path/Row

to Latitude/Longitude Converter

Type the parameters that you want to oonvert

Path Row:

Lantude Longibude::
+ I5 Morth, - is South + Is East, - is West

= Convert from WRS-2 Path/Row to Latitude/Langitude
O Convert from Labtude/fLaongioude to WRS-2 Path/Row

® Descending hods
O Ascending Mode

Clear Fiolds

Accessibility FOTA Privacy Policies and Notices

LS, Department of the Interor | W5, Geoloqical Survey ‘ﬁﬁg@_ =
URL: http: fflandsat usgs goy Sitemapy %__-1
Page Contact Information: landsatfusgs.aoy o)
Pace | ast Modified : October 14 2008 b

2 [winbmads i u-tokyo.ac b (akats) | *® & a3k
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The Path/Row of image ; Path : 124 , Row : 52

,"?- Landsat Missions — Windows Internet Explorer |Z||E|gl

@.\_} - |@, http:/ flandsat uses.eov/toals_latlone php V| LR | | 2~
JrLE REE FTOW BRIEADE - AT

Google [-ems_ MR @- & B- 17| > &- Oy —_—

e [@Lmsat o ]_ Type the parameters that you want to convert.

%USGS = Path: 124 Row: (52|

science for a changing world

Landsat Missions Latitude: Longitude::
+ About + is North, - is South + is East, - is West

Contact ® Convert from WRS-2 Path/Row to Latitude/Longitude

O Convert from Latitude/Longitude to WRS-2 Path/Row

I Type the parameters that you want to convert.
|

® Descending Node

Path: Row: .
O Ascending Node
Latitude: [ | Longitude:: [ | [ Clear Fields |
+ is North, - is South + is East, - is West

@& Convert from WRS-2 Path/Row to Latitude/Longitude

O Convert from Latitude/Longitude to WRS-2 Path/Row

Click “convert”

® Descending Node
O Ascending Node

| £

A-UiiFRmENELE (SR -E= LTS H00% -
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ﬂ: Landzat Missions — Windows Internet Explorer

@ o |§, http:/flandzatuses.gov/tools_latlone.php

rfLE REE T SREAE WD ALTH

ﬂ? bl I@Landsat Misgions I_

& Convert from Latitude/Longitude to WRS- th/Row

@ Descending Node
> Ascending Node
cConvert

Clear Fields

nearest scene center is at:

Path: 124 Row: 52 1
|Latitude: 11.568 Longitude: 107.835 !
I 1192 34'N 1079 50'E I
. - = RS

The nearest scene center is at:

Path: 124 Row: 52
Latitude: 11.568 Longitude: 107.835
110 34'N 1070 50'E

Image center Lat/Lon

11.57/N  107.84E

£

m—UiETENELE

& Atk H 100 -
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Appendix E

How to get
UTM zone



Scene center latitude : 11.57N , Scene center longitude : 107.84E
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