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1. Introduction

This HANDBOOK for detecting land cover changes with LANDSAT data archive
(hereinafter reffered to as “the handbook”) introduces procedures of detecting land cover

changes with Landsat satellite imagery. Examples in Toyama Bay will be introduced in the
handbook.

United States Geological Survey (USGS) announced on April 21, 2008 that they would
provide all LANDSAT data archivefor free, and it is possible to download any data for free
from several websites including USGS.

There are many softwares for remote sensing data analysis that work under different
operating systems.
MultiSpec is the most commonly used software and it is a free software. There are no
specific restrictions for its public use, and there are Windows and Macintosh version
available.

In the following chapters, how to use MultiSpec for LANDSAT data analysis is introduced
with examples.



2. Obtaining Landsat data
2.1  Websites for satellite data
Websites to download free LANDSAT dataare shown in table 2.1-1.
table 2.1-1  List of websites to download free LANDSAT data

Data
Websites Providing URL
Organization
Global
Visualization USGS™ http://glovis.usgs.gov/
Viewer
EarthExplorer USGS http://edcsns17.cr.usgs.gov/EarthExplorer/
New .
EarthExplorer USGS http://edcsns17.cr.usgs.gov/NewEarthExplorer/
Earth Science . .
*2 : :
Data Interface UMD http://glefapp.glef.umd.edu:8080/esdi/index.jsp
Satellite Image g ) . s . =
Data Base(SIDaB) MAFFIN http://rms1l.agsearch.agropedia.affrc.go.jp/sidab/index-ja.html

*1 USGS: United States Geological Survey
*2 UMD: University of Maryland
*3 MAFFIN : Ministry of Agriculture Forestry and Fisheries Research Network

For image search for Toyama Bay area for 1972-2010 by websites above, the following results
are shown (Chart 2.1-2). Since both Global Visualization Viewer and EarthExplorer provide
the most data, this handbook will use EarthExplorer in the following chapter.

Table 2.1-2 Number of available LANDSAT images to cover Toyama Bay area
in 1972-2010. Images with less than 50 % of cloud cover were searched.

Sensor name MSS ™ ETM+
. WRS-1 SLC-on
Websites path/row : 117/35 WRS-2
path/row : 109/35
Global Visualization Viewer 11 2 27
EarthExplorer 11 2 27
New EarthExplorer 1 1 1
Earth Science Data Interface 3 3
Satellite Image Data 3 3
Base(SIDaB)




2.2
2.2.1.

How to search Landsat data
User registration

It is required to complete user registration to download Landsat data for free from USGS
website. User registration is not necessary for image browsing. Steps for user registration are

as follows:

(1) Open the USGS website (http://edcsns17.cr.usgs.gov/EarthExplorer/) and click “Register” (See

the image below).
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Register: Login Info
The USGS registration service allows you to register and save information that can be used to access a specific
USGS site or to place orders for USGS products. Additional features, such as the ability to save search
information, may also be available to registered users depending on the site accessed (list of sites and
features).

To register, please create a user name and password. The information you provide will be secure and not
shared with others. Review our privacy policy.

Login information

User Name:

You may wish to use your email address
for your user name,

password: || Username and Password must be at
g least 4 characters each

Confirm [

Password:

secret Secret

Question: | Pick A Secret Question v qocret

You will be asked for the answer to your secret question if you forget your password.

Submit and Continue -

U.S. Department of the Interior | U.S. Geological Survey /'gA 4
URL http://earthexplorer.usgs.gov/ - —T
< >

A EarthExplorer

After filling in all sections, click “Submit and continue”.
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From (mm/dd/ysyy): nmmgzn ﬂm (mm/ddfyyyy): _wzm&mn =

[ search these months only.

C2IPA - s &) 10

User name---Enter your e-mail address

Password --- Create password

Password Confirmation ---Enter the same pass word

Secret Question---Select a secret question to retrieve
the password when forgotten

Secret Answer --- Enter the answer for your secret

question



(3) Enter your personal information.
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When “Thank you, you have successfully registered!” is shown on the screen, user registration
is completed.



2.2.2. Searching for Landsat data

Landsat data search takes the following steps:

> Open the USGS website (http://edcsns17.cr.usgs.gov/EarthExplorer/),
» Login as with your username and password Follow the following 1 to 3 sequences.
[1.Select your dataset(s)-> 2. Enter your search criterial> [3.Search>>>|

(1) In the “1. Select your dataset(s)” section, a list of satellite data is shown (See No. 1 in the
image below).

(2) Click “+” in LANDSAT Archive, then more detailed classifications are shown (No. 2).

(3) Check the box of the sensor you want to search for (No. 3).
(You can choose more than 2 at a time.)

(4) Selected datasets are shown at the bottom (No. 4).

(5) If you want to set more details, such as cloud cover and paths and rows(/X 2 7 /), click
“Additional Search Criteria Dataset...”(No 5).
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(6) Move to the “2. Enter your search criteria” section (No. 6 in the image below).

(7) Enter the search period (No. 7).

(8) Left-click on the map to decide the search area. Then ' is shown after the click (No. 8).

(9) If you canset the latitude and the longitude of the searching are, set them in the “Area
Selected’ section (No. 9).

(10) Choose the number of results you can to see in the “Number of Results” section.

(“10” is chosen in default configuration. If you select larger number, more scenes are
shown.) (No. 10)

(11) Click “8.Search>>>" to start the search (No. 11).
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2.2.3. Displaying search results

(1) After the search is completed, “Complete” is displayed in “Status” of “Result Summary’
(No. 1 and 2 in the image below)

(2) Check the box of “Select” and click on “L7 SLC-on (1999-2008)” in “Data Set” to display
the results.
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Results

All Landsat 7 ETM+ scenes acquired after July 14, 2003 were collected in SLC-0ff mode. These data are available as a separate dataset: "ETM+
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NEW! If a scene is not available for Download, add the desired scene to the Shopping Basket and proceed with the order, for which you will not be
charged. An email notification will be sent to you once the data is available for download. We recommend that you save your search results using
the Save Results* feature. This allows you to easily search for your scenes after they have been processed and become available for download.
*You must be logged in to use the Save Results feature.
NOTE: A maximum of one hundred scenes can be requested for download processing at a time. Scenes added over that amount will have to be
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2.2.4. Ordering data

(1) When “download” is displayed in the “Download” section, you don’t have to take additional
steps for download: Just click on each “download” (No. 1 in the image below).
When “Available by ordering” is shown, follow the next steps.

(2) Check the box in “Order” (No. 2).
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(5) Click “View Shopping Basket” (No. 5).
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(6) Click “Checkout-->" (No. 6).
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(7) Confirm that “Item Total” shows “$0.00.
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(8) Check the order item, and click “Submit Order-->" (No. 8).
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(9) When your order is properly placed, the message below is shown.
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If you requested Landsat on-demand products, an email notification will be sent to your shipping email address
(tomato_9_7@yahoo.co.jp) once the data is ready to download.

Please Note - Processing Levels: While most Landsat scenes are processed as Level 1T (precision and terrain
corrected), certain scenes do not have ground-control or elevation data necessary for precision or terrain
correction. In these cases the best level of correction is applied (Level 1G-systematic or Level 1Gt-systematic
terrain). Additionally, the majority of all archived Landsat 1-5 MSS scenes, as well as a select number of
Landsat 4-5 TM scenes are processed only as Level 1G (systematic) due to processing constraints. However,
improvements to production capabilities are being investigated, which will allow more scenes to be processed at
a higher level with a shorter processing time

The processing level of a downloaded scene is found in the metadata (MTL.txt) or processing history (WO.txt)
files which are delivered with the data band files and other ancillary data. More details can be found at
http: //landsat.usgs.gov/products productinformation.phy
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(10) An e-mail for order confirmation is sent to your registered address.

LA - Outlook Expre:

TAME REE FTW UMD E-IW A a
¥ . 8¢ |4 = X W B .| &l
S-)DPEES: 2AAEf 2 G IR ] 7EUA #E U3k
RSt
[T B T e EEC B

1 Outlook Express
- Ef‘% USGS/EROS JBJE = suzuki@mi cojp
Dy * USGS Onrline Order Confirmatic )

@

2. | USGS On-line Order Confirmation - 0101005164449

@ RBRHEBPATH
S FaE

Your order number 0101005164¢ >een received.

IFyou requested Landsat on-demand products, an email notification will be sent to your shipping emai address (sumuki@vt co.jp)
once the entire order® is ready to download,

Please Note - Processing Levels: While most Landsat scenes are processed as Level 1T (precision and terrain corrected),
certain scenes do not have ground-control or elevation data necessary for precision or terrain correction. In these cases the best
level of correction is applied (Level 1G-systematic or Level 1Gt-systematic terrain). Additionally, the majority of all archived
Landsat 1-5 MSS scenes, as well as a select number of Landsat 4-5 TM scenes are processed only as Level 1G (systematic) due to
processing constraints. However, improvements to production capabilities are being investigated, which will allow more scenes to be
processed at a higher level with a shorter processing fime.

The processing level of a downloaded scene is found in the metadata (MTL.txt) or processing history (WO.txt) files which are
delivered with he data band fles and other ancilay data. More detas can be found at
php

Please Note - Delivery Times: Landsat are generally processed in 1to 3 days; however, some Landsat MSS and TM scenes
may take up to 1 week. If you have any questions, please contact Customer Services at custserv@usgs.gov. Thank you.

Order Tracking @

(12) Then, an e-mail for informing availability of download is sent to you.
Time to receive this e-mail depends on size of data you ordered.

VA - Outlook Expre:
THAME REE

UMD =T ANFE

put R q -
¥ . & & w8 | Z X Jw @ .| e
B0 2ANE % ENR) R PRI #% a-k
FHSHLA
2l 10 v *E e BTN :
1 Outlook Express
- Big#  cnducean k- ankievicon
7O 0-ph 230 = USGS Landsat scene request order nt 1 available for domnload
R
: -
@ RENA a
B EFHPATL | Greetines,
, =
@ BIREBPAA| Thank you for your Landsat requsst.
S FaE
The following scene(s) have been processed successfully and added to the on-line archive. Please click the linkis) below to access the donnload
button(s). You may need to override or disable your pop-up blocker before clicking on the link(s}
LTG127086200421BKTO0 - bt /a2 in/
T51270562004216BKT00& dataset name=L AN AT TM
You can also return to either of the following Websites to access this data
Glovis (rttp//elovis uses. gov) [
1. Select Tools.
2. Select Search for Scene and paste the Scene ID listed above.
EarthExplorer tttp//earthexplorer
T Cormct o seach sga o the seene I0 i the AitenslSearch Criteria)
2. Download the scene from the Resu
Please Note - Processing Levels: While most Landsat scenes are pracessed as Level 1T (arecision and terrain carrected). certain scenes da not
have eround-control or elevation data necessary for precision or terrain correction. n these cases the best level of correction is applied (Level
1G-systematic or Level 1Gt-systematic terrain). Additionally, the majority of all archived Landsat 1-5 MSS scenes, as well as a select number of |
Landsat 4-5 TM scenes are processed only as Level 1G (systematic) due to processing constraints. However, improvements to production
cepabilities are being investigated, which will allow more scenes to be processed at a higher level with a shorter processing time. The processing
level of & downloaded scene i ound nthe metadata (MTL.tx0) or srocessinshistory WO.1x) i which are defivered with the data band fs and
other ancillary dat
Mora details con be found at htte.//landsat usgs eov/oroducts oroductinfor mtion oho
If you have any questions, please contact Gustomer Services at 1-800-252-4547 or email custserv@uses gov.
ank you,
USGS EROS Customer Services 2
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2.3 How to download Landsat data

(1) When you receive the informing e-mail for download availability, click the URL in the
e-mail:

http://fedesns17.cr.usgs.gov/egi-bin/Earth Explorer/run-phtml/results/download.phtml?node=E
E&ordered= (See No. I in the image).

LA - Outlook Express
7NE REE RTW v

@ St ANFH

: B ; . A -
. 8 @ v O B | a
A=) 2EAEIE ENgl AIBR TEVA #R Iva-K
 ZHShLA
TANS X[y g v = 3 (EEE ¢ z
4 Outlook Express
6 0= % : custserv@usesgov I - suzki@viicojp
1@ 0m i #55, : USGS Landsat scene request order 1 vailable for download I
~
Greetings,
) i
@ BIBEBPATA sk you for your Landsat request
& FaE
The following scenes) have been processed successfully and added to the on-line archive. Please click the link(s) below to accegayfe download
button(s). You may need to override or disable your pop-up blocker before clicking on the link (s}
st T00= hitpul/ade st Lo i £E: -
npde=EEordered= 6127056200421 68K T00&dataset nam: T M h
Glovis ttp//elovis uses gov)
1. Select Tools.
2. Select Search for Scene and paste the Scene ID listed sbove.
EarthExplorer ttp://earthexplorer uses gov)
juct your search again (paste the scene ID in the Additional Search Criteria)
2. Download the scene from the Results Listing page.
Please Note - Processing Levels: While most Landsat scenes are processed as Level 1T (precision and terrain corrected), certain scenes do not
have eround-control or elevation data necessary for precision or terrain correction. I these cases the best level of correction is applied (Level
1G-systematic or Level 1Gt-systematic terrain). Additionally, the major ity of all archived Landsat 1-5 MSS scenes, as well as & select number of
Landsat 4-5 TM scenes are processed only as Level 1G (systematic) due to processing constraints. However, improvements to production
capabilities are being investigated, which will allow more scenes to be processed at a higher level with a shorter processing time. The processing
level of a downloaded scene is found in the metadata (MTL.txt) or processing history (WO.txt) files which are delivered with the data band files and
other ancillary data
More details can be found at http://landsat.u: products productinfor mation.php
If you have any questions, please contact Customer Services at 1-800-252-4547 or email custserv@uses gov.
Thank you,
USGS EROS Customer Services
| 3 L]
0 JB(IHRAS & Au5{yh

(2) Enter your registered “User Name” and “Password.” Then, click “

2 Sien in - Microsoft Internet Explorer. [BEE
I

I7ME REE FRW BRANE YLD AMTH
O © HRAG L= Femw @ RLEULAD
m-m:m@ T 70

USGS Home
W Contact USGS
Search USGS

Register to Download

You must be a registered user to download files. If you are already a registered user, please sign in below. If you are not a registered user,
you may become one by initiating the registration process.

* Please Note: Once you sign in, you may be asked a subset of questions if they were left blank in your registration profile.
e =
e ~

Sign in using your USGS regidtered user name and password '\
Enter User Name: )

\
Enter Password: |\ 7
-

= -

Forgot your password?

ST and continue using this site without signing on or registering.

U.5. Department of the Interior | U.S. Gealogical Survey
URL: http:/fearthexplorer.usgs.gov/
Pane Contact Information: custserv@usas.aoy

&)~
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(3) Click “Start Download” in the next page.

] a Data Download — Microsoft Internet Explorer

IPAE REE HRTW BREAD®

O - © X [E G L= Jremaw @ -

FELAD) |@ http://edcsns17.cruses.gov/cei-bin/EarthExple V‘ i28h @%19“ v iiE?R

W=D AT H

Click the download button to download file
Entity ID: LE71090342003143EDC00

e The data you have requested is several hundred megabytes in size
and transfer time may be lengthy.

o Use of this data requires analysis software which is not typically
found on workstations.

Landsat product development.

Start Download

(4) For saving the file, click “Save” to start download.

I7ANOEI 0k 3]

COP7A WERIFLETN?

E‘I B

fie<
| g

LE71090342003143EDCO0 tar.g2
BRE 77 JLOIERE, 202 MB
edclpdsftpcruses.eoy

RIS

EECIODLBIZT, HISTTASFATEROIHEE. COT7 A NVERFLED

@ A=A MBI, 27 kTl pees
TR, R RORHR
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3. Obtaining data analysis software
3.1 How to obtain data analysis software (MultiSpec)

This handbook provides guidance on analyzing Landsat imagery for detecting land cover
changes with MultiSpec,a free software developed in Purdue University (U.S.A.). Multispec is
compatible with different forms of data and capable of exporting results with thematic maps
and charts for other systems.

Its functions are supervised/non-supervised classification, major element analysis, statistical
calculation, feature extraction and selection, thematic map development, with multispectral
images.

MultiSpec is available on the website (http:/dynamo.ecn.purdue.edu/~biehl/MultiSpec/).

Latest information on revision and/or necessary documentation for MultiSpec is also available
on the same website.

3.2 System requirements for MultiSpec:
1) CPU: Pentium II or above
2) 0S: Windows2000/XP/Vista, Macintosh PowerPC/OSX10.3 version or later
3) RAM: over 256 Mbyte (recommended)

3.3 How to install MultiSpec (Windows version)

(1) Double clcik “MultiSpecWin32z.exe” downloaded through the procedures introduced
above.
(2) When the window in Chart 3.3-1 is opened, click “Browse” to find where to install. When
the name of the folder is shown under “Unzip to folder”, click “Unzip” (Chart 3.3-1 selects
“C:¥MultiSpec.”)

WinZip Self-Extractor — MultiSpecWin32z.exe @
To unzip all files in MultiSpecWin32z.exe to the
specified folder press the Unzip button. =

Unzip to folder:
C:¥MultiSpec

Overwrite files without prompting

Chart 3.3-1 Installing MultiSpec
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(3) In the selected folder, “MultiSpecWin32” is created with program files as shown in Chart
3.3-2.

& MultiSpecWin32
B REE HRTY BRCAN@ Y- AT

Q- © | Pu= v |-

TELAD) |3 C¥MultiSpec¥MultiSpeciina2
FHANETIVEOHAD B ) HembL,
) HLLTHVIEESTD
@ COTHIE Web CLFRTD 4 m:f:l:noss%enc.\gg’sdcrj fiondoo MultiSpectt32 ex
2 COTEERETE — | 33kB i MultiSpec MFCG Apph:anon

%! AN B‘EAI’J_‘I;A_EéWinSZ.txt T|pju|1 s}{a N
=5k 2\
3 TipJull tif
168 x 169 ERDA( IMAPINE document
TIF 77401 282 KB

Chart 3.3-2 Program files created by installing MuitiSpec

(4) Double click “MultiSpecW32.exe”, then MultiSpec starts active (Chart 3.3-3).

¥ MultiSpec Windows Application — Text Output
File Edit View FProject Processor Options MWindow Help

sle| s [2(2] sle] o [al. o]

B Text Output

Chart 3.3-3 Starting of MultiSpec
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4. Eample of data analysis

4.1 Flow of analysis

In this chapter, an flow of Landsat data analysis is introduced. The theme is "Land Cover

Classification Analysis in Toyama Bay area.” Chart 4.1-1 shows the flow of the procedures.

Landsat data search
(LANDSAT-7/ETM+)

Landsat data search
(LANDSAT-2/MSS)

v

v

Download Download
Import Import

v

v

Band Synthesis

Band Synthesis

v

v

Supervised
classification

Supervised
classification

Chart 4.1-1 and 4.1-2 are Landsat data of Toyama Bay area including Nanao Bay obtained

v

v

Statistical

Chart 4.1-1 Procedures of Landsat data analysis

following the steps explained in Chapter 2.

Satellite Sensor | Observed date | Path Row Scene ID Resolution

LANDSAT-1 MSS 1973/5/27 117 | 34 | LML1170341973147AAA02 80m

LANDSAT-7 | ETM+ 2001/5/17 109 | 34 | LE71090342001137EDCO0 30m
Chart 4.1-1 LANDSAT data around Nanao Bay area

Satellite Sensor | Observed date | Path Row Scene ID Resolution

LANDSAT-1 MSS 1972/10/5 117 34 LM11170341972279AAA03 80m

LANDSAT-7 ETM+ 2000/10/5 109 34 LE71090342000279EDC0O0 30m

Chart 4.1-2 LANDSAT data around Toyama Bay area
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4.2 Procedures of data analysis
4.2.1 Activating MultiSpec

(1) Double click “MultiSpecW32.exe” to activate MultiSpec (Chart 4.2.1-1).

&, MultiSpecWin32
I7AE REE RRW BRCAN® Y-D  ANTH

Q= - © ¥ Pur s -

TEVAD [ C¥MultiSpectMultiSpecing2 v| B B8
F7ANETFINEDERD
) MLOTANIEERTD
Q) COTAEE Web CLFTD ] Descriptiondos MultiSpechB2exs
&2 COTnsERETS = soft Word & MultiSpec MFC Application

%3 5 REAW% Win32.txt N T%:m sta
[ FHANT STA 271)L
KB 8KB
3 Tipdult tif troads.shp
169 x 169 ERDAS IMAGINE document
TIF 274 282 KB

Chart 4.2.1-1. MultiSpec software

N itipsubtrl

TRL 774 )
3 KB

(2) The image of MultiSpec activation is shown in Chart 4.2.1-2.

Ready NUM 4

Chart 4.2.1-2 Activating MultiSpec

There are several menus of MultiSpec:

+ File Menu: to open Image File or Project File, to printout, and to save in the disk file

«  Edit Menu: to edit (cut, copy, paste, delete, etc.)

+  View Menu: to open/close the toolbar and the status bar
(Both bars are open in Chart 4.2.1-2.)

+  Project Menu: to use for starting a new Project File

“Project File” can memorize the processing procedures, save interim results

of image analysis and class statistics, and stop analysis results. This file can

re-analyze results later.
*  Processor Menu: to use to select MultiSpec processor
+  Options (Palette Menu): to use for pre-requisite processing

+ Window Menu: to use for creating a new text and/or for selecting display format of a text

window.
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4.2.2 importing LANDSAT data
LANDSAT-7/ETM+ and LANDSAT-2/MSS downloaded following the steps explained
in the previous section have information in TIF format by respective band.

1. LANDSAT-7/ETM+ taken on May 17, 2001
L71109034_03420010517_B10.TIF : BAND 1 (Resolution - 30m)
1L71109034_ 03420010517 _B20.TIF : BAND 2 (Resolution - 30m)
L71109034_03420010517_B30.TIF : BAND 3 (Resolution - 30m)
L71109034_03420010517_B40.TIF : BAND 4 (Resolution - 30m)
L71109034_03420010517_B50.TIF : BAND 5 (Resolution - 30m)

(Note: BAND 6-8 are not used for supervised classification.)

2. LANDSAT-2/MSS taken on May 27, 1973
LM1117034007314710_B4.TIF : BAND 4 (Resolution - 80m)
LM1117034007314710_B5.TIF : BAND 5 (Resolution - 80m)
LM1117034007314710_B6.TIF : BAND 6 (Resolution - 80m)
LM1117034007314710_B7.TIF : BAND 7 (Resolution - 80m)

For importing LANDSAT-7/ETM+, follow the next steps. You can take the same steps
for importing LANDSAT-2/MS as well, although the file name and the number of bands

and their combination are different.

(1) Select “Open Image” from “File Menu” and click (Chart 4.2.2-1).

Print Setup.

1 171100034 03420010517 B10.TIF
2 L71109034 03420010517_B20.TIF
3 G¥NPEC¥MultiSpec¥imageif

4 G¥NPEC¥MultiSpec¥test tif

Exit MultiSpec CtrlvQ

Chart 4.2.2-1 Displaying images
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(2) When options are displayed, select “I.71109034_03420010517_B10.TIF” and click “Open”
(Chart 4.2.2-2).

T7ANERK 23]
FrAMDIBRQ: | datal =] = B
b1 L 71109034 03420010517_B10.TIF
g % L71109034_03420010517_B20.TIF
RIE(EoT74)b | L71109034_03420010517_B30.TIF
@ *5./L 71109034 03420010517 _B40.TIF
- % L71109034_03420010517_BS0.TIF
FARMF
A FFadsb
g
94 JE1-R
AT [ 171109034 03420010517_B10.TIF =~ o |
TrA VOMERT:  [Multispectral (lanximexbilxtitx hdfxjp2*pne) v | Fe)l
[~ SEBENFRIPA LT R
Open image as: | default v
Select Image.

Chart 4.2.2-2 Selecting a file

(3) Chart 4.2.2-3 shows how to set display specifications: size of an image file, number of
synthesized images, and/or format, etc. Be careful with the values to enter, otherwise you

cannot open images properly. When using the TIF File, you do not have to set anything in
this page, just click “OK.”

Parameters in Display Specifications:
Area to Display: To set a displayed area of an image
Display: To select display color channel.
There are 4 types: 3-Channel Color; 2-Channel Color, 1-Channel Color and
Side by Side Channel (Black and white color for each band)
Magnification: To set a scale of an image
Enhancement: To set enhancement of an image

Set Display Specifications for:

L71109034_03420010517_B10.TIF
Area to Display
. Start End Interval
g [70g1 [
O
Column |1 E) 1
Display Enhancement
Type: |1-Channel Grayscale v FFoaics m
Channels: Stretch: Linear v
Min-max: lip 2% i
Grey I Invert In-max: Clip 2% of Tails v
Treat'0'as: [pata v
Number of display levels: 254 v
Lo | |
Magnification: |0.1111111°

Chart 4.2.2-3 Setting Display Specifications
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(4) Chart 4.2.2-4 shows how to set histogram specifications. Just click “OK”, unless you need
to change values.

Set Histoeram Specifications

Image file: L71103034_03420010517_B10.TIF
Default Statistics File: 'None'
Method: | Compute new histogram v

Area to Histogram
Start End Interval

Line [7081 [11
Column |1 EG] [1

Channels: Al

List options

[V List histogram summary

Cancel | ,TI
Chart 4.2.2-4 Setting Histogram Specifications

Parameters in Histogram Specifications:
Method: to set histogram
Compute new histogram: to create a new histogram
Select default statistics: to set the default histogram file

(5) After you click “OK” on Histogram Specifications, an image is displayed (Chart 4.3.2-5).

c Windows Application — L71109034 03420010517 B10.TIF (ch. 1)
Brogct Processee Options Yindow Help

li] (%)) 82 xilul of

171109034 03420010517 BIO.TIF (ch. 1)

Ready Zoom = x 111 NUM

Chart 4.2.2-5 Example of an image
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4.2.3 Creating color images of LANDSAT data
As input LANDSAT data has different bands, it is necessary to synthesize these bands to
process Land Cover Classification and create color images. Steps for this task are as follows.

(1) With BAND 1 image on screen, select “Open Image” in “File Menu” and click.

¥ MultiSpec Windows Application ~ 171109034 03420010517 _B10.TIF (ch. 1)

A3 Edit View Project Processor Options Window Help
New Project

Qpen Imaee. Grk

Open Project

Glose Tmage Window

Load Transformation Marix.

Save Imsge To GeoTIFF s otriss

Print Image. OtrisP
Print Preyien
Print Setup.

1 171109034 03420010517 B10.TIF
2 L71109034 03420001005 B10TIF
3 LM1117034007227910_Ba i

4125117134 19790505 if

Exit MultiSpec

[Open an imaee file

Zoom = x 111

Chart 4.2.3-1 Single-band image

(2) Check “Link to active image window” on the bottom and select
“L71109034_03420010517_B20.TIF”, then click “Open” (Chart 4.2.3-2).

Iz AR 23]
F7ALOIBFRD: | datal = o B
"/ L71109034 03420010517 _B10.TIF

B {E 774 ) '?i L71109034_03420010517_B30.TIF
Fr 1 L71109034_03420010517_B40.TIF

L 5./ L71109034_03420010517_B5S0.TIF
FAAyF B

£

=
7 [k

,:,:}!
34 2R

D
A Ayb-b

T7A b [L71109034 03420010817_B20.TIF ~] o |

74 WOIERRT: IMuI(ispectraI ( lan* ime:* bil* tifx hdf*jp2*pne) LI Fet)l
[~ SEHANHERIP NELTRKER

image as:  Multispectral type
( v LinMto active image window

ile 2toLink.

Chart 4.2.3-2 Creating a color image -1
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(3) Next, select “L.'71109034_03420010517_B30.TIF” and click “Open.” Repeat it until
L71109034_03420010517_B50.TIF (Chart 4.2.3-3).

74 WOIBFRD: | datal o e®msE
r 5 L 71109034 03420010517_B10.TIF
& 52 L 71109034 03420010517_B20.TIF
Rk {Eo%774)b |5 L71109034_03420010517_B30.TIF
@ 2 L 71109034 03420010517_B40.TIF
3 L71109034_03420010517_B50.TIF
FAOT
31 F¥adsb
3 E1-R
AT |L71109034 03420010517 BSO.TIF ~| o |

71 LOIERRD: | Multispectral (lan*.imgxbil*tifxhdfXjp2¥pne) v | Fe )
[~ EBENFREIP NELTR R

Openimage as:  Multispectral type
~
Select File 5 to Link.

Chart 4.2.3-3 Creating a color image-2

(4) Then, click “Cancel” (Chart 4.2.3-4).

F7ANERK ?%)

A WP [ data - Bk E
A LM2117034007912510_B4.tif
& LM2117034007912510_B5 tif
BE(ET7A )b LM2117034007912510_B6 tif
@ LM2117034007912510_B7.tif
FAObyP
SallE=E
34 Jka-4
IADD e ] =

IrAVORERT:  [Multispectral (klanxime*bil*titxhdf*ip2¥ong) v | Fe ) >
[~ EBENFREIP VTR R

Openimage as:  Multispectral type
&
Select File 5to Link.

Chart 4.2.3-2 Creating a color image-3
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(5) Make sure that “L5-L71109034_03420010517_B10.TIF” is surely indicated on top.
This means that the number of layers is 5 (5 bands- from BAND 1 to BAND 5) (Chart
4.2.3°5).

Windows Application ~ L6-171109034 03420010517 B10.TIF (ch. 1)

T

|| 8|7 x| Mo o

& L5-171109034 03420010517 B10.TIF (ch. 1)

Ready Zoom = x 111 NUM

Chart 4.2.3-5 Creating a color image-4

(6) Save the multiple-layered image. Click “Processor Menu” and select “Reformat” and then
“Change Image File Format” (Chart 4.2.3-6).

¥ MultiSpec Windows Ap - L5-171109034 03420010517 BI0.TIF (ch. 1)
Eile Edit View Project | Options  Window _Help
= mage.  GukD
BlE| LBl & . G
List Data Ctried

& L5-171109034 0347

Rectify Image.
Utilities:

Create & new image file in the requested format Zoom = x 111

Chart 4.2.3-6 Saving a color image-1
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(7) Just click “OK”, unless you need to change values. (Chart 4.2.3-7).

Set Imaee File Format Chanee Specifications @

Input file: L71103034_03420010517_B10.TIF

Lines: 7091 Channels: 5 Band format: BSQ
Columns: 8061 Data value type: 8-bit Unsigned Integer

Output file: |New File v

Area to Reformat
Stat  End  Interval Ehatpeid] AN :lv
Line [0 7091 1 Options
Column [1 2061 [1— I Invert bottom to top

I Invert right to left

[ Transform Data... r

r

Header: ,WI
Data value type: I 8-bit Unsigned Integer j
Band format: |BSQ-Band Sequential | Cancel | [TI

Chart 4.2.3-7 Saving a color image-2

(8) Set an output file and click “Save”. “17_p109r34_20010517.tif” is selected in the
example (Chart 4.2.3-8).

HwiE 0 TRTE [

{FTFIHIHRD: IDdahﬂ ﬂ - &k B

. |£]L 71109034 03420010517 B10sta

§ 2571100034 03420010517 E10.TIF
BE(Eo7771)0 |5 171100034 03420010517 B20.TIF
7 5. L71109034_03420010517_B30.TIF
L =%, L71109034_03420010517_B40.TIF

FAObyT 2./L71109034 03420010517 _B50.TIF

£

=7
o FE1avh

3

34 JEa1-%
>
34 #yb0-h
TrA I |17 109r34 200108171 ~| i#Ee |
FPANORERD:  [Al Files &) ~] Feotl

Chart 4.2.3-8 Saving a color image-3

(9) Percentage of data processing status is shown until completed. Then, the window
disappears automatically when the processing is done (Chart 4.2.3-9).

Percent Complete 43

Chart 4.2.3-9. Saving a color image-4
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(10) When a color image is created, click “X” on the right top and close the window (Chart
4.2.3-10).

¥ MultiSpec Windows Application - L5-L71109034 03420010517 B10.TIF (ch. 1)
Eile Edit View Progct Processor Options Windom Help

slo| (w2 812 xlul. o

& L5-171109034 03420010517 B10.TIF (ch, 1)

Ready Zoom = x 111 NUM

Chart 4.2.3-10 Closing the color image window

(11) Select “Open Image” from “File Menu” and click (Chart 4.2.3-11).

¥ MultiSpec Windows Application — Text Output

JA0N Edit View Projct Processor Options Window Help

New Project 5
[T | 2!

Open Project Crle;

Load Transformation M.

Fint Setup

1171100034 03420010517 BIOTIF
2 71100034 03420010517 B20 TIF
3 GYNPEC¥MultiSpec¥imageif

4 GYNPECKMultiSpec¥testif

Exit MultiSpec Ot

[Open an image file. NUM

Chart 4.2.3-11
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(12) Select the created “17_p109r34_20010517.tif” and click “Open” (Chart 4.2.3-12).

FrAERK

FrANDIBFQ: | datal = i 2 d

B3 17_p109r34 2001061 7.tif
= L71100034 03420010517 B10.TIF
BiR{Eoi774)b |7 171100034 03420010517 B20.TIF

7= =./L71100034 03420010517 BO.TIF
L71100034 03420010517 B40.TIF

FAhke 52/L71100034 03420010517 B50.TIF

£

< r%/»r
-

31 To1-5

<

.
A aybI-h

F7A W |17 10934 2001051 7.1if ~| e ]
71 L OTEERD: | Multispectral (& lan*.ime:xbil*tif hdf*jp2¥pne) v | Fe )
[~ SEBINBERIP LT E)

Open image as: | default v

[ Link to active image window

Select Image.

Chart 4.2.3-12 Selecting an image

(13) Set “Channels™ 5 in Red; 4 in Green; and 3 in Blue. Then, click “OK” (Chart 4.2.3-15).
This band combination is used to create “Middle-infrared image, and it is suited for
classifying land cover into water, agricultural and paddy fields and bare lands. The

following band combinations are also available for supervised classification in case of
Landsat-7/ETM+.

® R:G'B = Band 3:Band 2:Band 1 is called “true color” and it shows objects in the same
color that human eyes would normally see. This band combination is suited for
classifying land cover into water, urban area, agricultural field, golf course and forest.

® R:G:B =Band 4:Band 3:Band 2 is called “false color” and it enhances vegetation in red.

This band combination is suited for classifying land cover into paddy field, agricultural
field and forest.

Set Display Specifications for:

17_p103r34_20010517.tif
Area to Display
. Start End Interval
W [7031 i
Column 7 [s061 [t
Display Enhancement
Type: | 3-Channel Color 7 Bits of color: |24 =
Channels: Stretch: Linear -
Red: ,5— I Invert Min-mas: Clip 2% of Tails v
Green: |4 I Invert Treat'0'as: [Data hd
Blue: ,3— e Number of display levels: |256 v
Loy | | =
Magrification: |0.1111111°

Chart 4.2.3-13 Setting Display Specifications
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(14) Do NOT set anything in Histogram Specifications, just click “OK” (Chart 4.2.3-14).

Set Histoeram Specifications

Image file: I7_p103r34_20010517.tif
Default Statistics File:  'None'

Method: | Compute new histogram v

Area to Histogram
Start End Interval

Line [7031 [57
0 Column |1 EG] [1

Channels: &l

List options

[V List histogram summary

Cancel | ,TI
Chart 4.2.3-14 Setting Histogram Specifications

(15) Then, a color image is displayed on screen (Chart 4.2.3-15).

¥ MultiSpec Windows Application — I7_p109r34_20010517.tif (chs. 5.4.3)
File Edit View Propct Processor Options Wndow Help

@ei] 4[] S| 9] xi[al. o

« 17 p109r34_20010617.1if (chs. 6.4.3)

Ready Zoom = x 111 NUM

Chart 4.2.3-15 Example of a color image
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4.2.4 Supervised classification
In this chapter, the procedures of how to apply supervised classification to the color image

created in the previous section are introduced.

(1) Select “Statistics” in “Processor Menu” and click “OK” (Chart 4.2.4-1).

Set Project Options @

Outline selected areas:

Project Commands v o
V' Training fields
Channels to Use: |All - [V Test Fields

[V Show class names

Project Statistics Options... X
[V Show field names

I Show Train/Test Label

Color: m
Training mask file: |None v
Test mask file: None ¥

Cancel

Chart 4.2.4-1 Statistics

(2) Then, a new window “Select Field” is shown on the right side (Chart 4.2.4-2).

¥ MultiSpec Windows Application - 17 p109r34 200105617.tif (chs. 5.4.3)
Eile Edit View Project Processor Options Window Help

S|e| 4[] 7] &%) x|kl o
% 179109r34_20010617.4if (chs. 5.4.3) DEX b ﬂ
Unitd Prject
SELECT FIELD

Class:| New' -

™ Polygon Enter

Edit Selection.

Zoom = x 111

Chart 4.2.4-2 Setting training areas-1
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(3) Set a training area: Make the image “17_p109r34_20010517.tif active” (click on the
screen), then drag the mouse to set an area (Chart 4.2.4-3).

¥ MultiSpec Windows Application — I7.p109r34_20010517.1if (chs. 5.4,3)

Eie Edit View Proect Processor Options Widom el
S| 41%|E| 82| xtul. of
17 p109r34 20010617 tif (chs. 5.4,3)

Untitled Project
SELECT FIELD
Class:[New' ~l

I~ Polygon Enter

Edk Selection.

J

Coordinates [L.C)

Chart 4.2.4-3 Setting training areas-2

(4) Click “Add to List” in the “Select Field” window and enter “water” in the “Enter Class
Name” section. Then, click “OK” (Chart 4.2.4-4).
(Note: Do NOT change the “Class” section and keep “New.”)

. [ox)

- o)

Urbtied Propct

setecr A ) ) —
ot i el Define Class and/or Field Description
Poboon e

__ EdSooion. |

Class: | New' Ll

[———
Enter Class Name:

Erter Fikd Iderter.
[Pt T

) | water
Nombs i 140 T T |
G

oo

AweaType

Number train pizels in class: 2,368,684

® Tianig Fied
TestField

Enter Field |dentifier:
Field 1

Number pixels: 2,368,684

AreaType

C. |
O Tretieal Ll
0K

Chart 4.2.4-4 Setting training areas-3

NUM
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(5) The training area (water) is displayed on screen (Chart 4.2.4-5). Set other training areas*®
with the same procedures shown in the previous section.
Use the following icons to zoom in-out when setting training areas.

ﬂ‘ Original scale M 70omin 44 :Zoom out

¥ MultiSpec Windows Application ~ I7_p109r34_20010517.tif (chs. 5.4.3)

Eile Edt View Proect Progsor Optionsyindow Help
=| 87| S| g| x| a

« 17_p109r34 20010517.tif (ens. «.v.0?

Untitied Project

SELECT FIELD
Class: [ New |
I~ Polygon Enter

Edi Selection.

(-]
>Classes >Fields
Lot ]

Coordinates (L.C)

Chart 4.2.4-5 Setting training areas-4

*Setting of training areas should be done with grand truth data such as vegetation map
and topographic map. This sample uses vegetation map and topographic map provided
by Japan Map Center Foundation as references for supervised classification.

(6) Training areas set are as follows (see Chart 4.2.4-1 and Figure 4.2.4-6).

Table 4.2.4-1. Training areas and classification

Field Identifier Class Name
Field 1 water
Field 2 urban area
Field 3 paddy field
Field 4 agricultural field
Field 5 waste land
Field 6 golf field
Field 7 broad leaf forest
Field 8 Needle leaf forest
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¥ MultiSpec Windows Application — 17_p109r34 20010517.tif (chs. 5.4.3)
Eile Edit View Project Processor Options Window Help

| |57 8| 9| x|kl 0

& I7_p109r34_20010517.tif (chs. 5.4.3)

Zoom = x 333

]

-] X

Uniiled Project
SELECT FIELD
Class[New =]

I Polygon Enter

Edt Selection

[

>Classes | >Fiekds

Coordinates (L.C)

Chart 4.2.4-6 Setting training areas-5
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(7) Update statistic information in each supervised classification by clicking [Classes] then
['Update Project Stats]|

. Project QIE‘@ = Project Qli‘@

Untitled Project Untitled Project
SELECT FIELD CLASS LIST
Class: | 'New' k;

I~ Polygon Enter

Edit Selection... Edit Class Name...
Stats: ,m
> IList Classes Stats L]

Update Project Stats

@ >Fields —res |

Coordinates [L.C) Classes

Urban area
paddy field
agricultural field

needle leaf forest
evergreen broadleaf fores!

Char 4.2.4-7 Updating statistic information in each classification area.

(8) Now, click “Classify” in “Processor Menu” to apply supervised classification.

& 17.9109¢34 2001061 7.0if (che. 5,4,3)

Urbibed Prject
SELECT FIELD

Clase:[New |
Polgon Ent
Edi Selection
>Clasees | >Fiekds

Coordnses 1.C)

Chart 4.2.4-8 Supervised Classification
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(9) MultiSpec has six algorisms for supervised classification. In this handbook, the most
common Maximum Likelihood method for data processing is used.

Check “Desk file” under “Write classification results to” and click “OK” (Chart 4.2.4-8).

Set Classification Specifications

Procedure: Classes: |all v
[Masimum Likelihood ~|
Class weights: m

Symbols: Default set

Channels: | All Available A

Wite classification results to:

Target: Base Image IV Disk file: [{AzSEE ~
Classify: I Image Window Overlay
Class areas: |4l v
IV Training (resubstitution)
- Palette: |Default Colors v
[ Training (leave-one-out)
r

™ Threshold results at
IV Image selection

Area to Classify N )
Start End Interval ™ Create Probability Results File

Line |1 [7o: |1
Results List Options...
Column |1 |sos1 |1
Cancel | oK I

Chart 4.2.4-9 Window of statistical data processing-1

(10) In case not updating statistic information in the previous section, the following pop up
window is displayed (Chart 4.2.4-10). Then, click “OK.”

MultiSpec Windows Application @

! E Update project statistics before continuing?

Chart 4.2.4-10 Window of statistical data processing-2

(11) Click “Save” With_ the default file name (Chart 4.2.4-10).

Save Classification As:

{RFFBBAC: [ O datal s B E
BE{EA 7))
€]
FAObZ
34 Fraivb
A 2218
¥ 49805
FrA BN [7 pT05r32 2001051 7eis ~| #Ee |
IrANOIEERT:  [Thematic (reis) ~]| Fe b

Chart 4.2.4-11 Saving Output file
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(12) The title “Text Output” is changed to “Untitled Project”, and classification of images is
started (Chart 4.2.4-12).

edPromct
SELECTFED

e

™ PoygenEnec

S,

S |

S TN

Chart 4.2.4-12 Result of text output for supervised classification image

(13) Percentage of data processing status is shown until completed. Then, the pop up window
disappears automatically (Chart 4.2.4-13).

Classifying: Image Area

Line 2463 of 7091
Minutes until completion: 05

Strike 'Esc' key to cancel operation

Chart 4.2.4-13 While data processing

(14) Select the supervised classification file “17_p109r34_20010517.gis” (Chart 4.2.4-14).
Then, select “Open Image” in “File Menu” and change the File Type (T) to “Thematic”

(*.gis, * tif).
I7AWERK 2Ix
FrAMDIRFIQ: [ datal -] cBcE
r =] 17_5109r34 2001051 7.is

/17 0109r34_2001051 7.4if
RIEERT71)b % L71109034_03420010517_BIO.TIF
%/ L71109034_03420010517_B20.TIF
=, L71100034 03420010517 B30TIF

FanbyF? =, L71100034 03420010517_B40.TIF
g . L71109034 03420010517 _BS0.TIF
A EF1Ab
o E1-2
AT o e [17 10034 2001051 7eis ~l
FrANOIEETD:  [Thematic teisktif) | Fevb
I~ SEBANEAI LT R
Openimage as: | default ~
Select Image.

Chart 4.2.4-14 Displaying images of supervised classification-1
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(15) Click “OK” (Chart 4.2.4-15).

Set Thematic Display Specifications E]

17_p109r34_20010517.gis

Area to Display
) Start End Interval Magnification
- Line |7DS1 |1
X[01111111°
Column |1 8061 I‘I

Palette: |ERDAS .t file - Number classes: g

Display: m Number groups: 0
Display classes/groups: | All v
Background color... |:|

IV Display legend

Cancel | oK I

Chart 4.2.4-15 Displaying images of supervised classification-2

(16) An image of supervised classification is displayed. The colors used are the default set.

¥ MultiSpec Windows Application ~ 17.p109r34 20010517 gis

Eile Edit View Projct Processor Options Mindom Help
S|E| 0] 8|2 xi|kla o

17.9109r34 20010517.¢is

|
background
wale
Utban zea
paddyfieid
agicultesl ield
waste land
gol field
neede led forest
evergreen bioadlea! forest

Ready Zoom = x 111 NUM

Chart 4.2.4-16 Example of supervised classification image
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(17) For changing colors, double click the color you want to change. Then, the color palette is

shown on screen. Click a new color on the palette, and it is reflected on the image
automatically (Chart 4.2.4-17).

Classes v

background
water

Urban area
paddy field
agricultural field
waste land

qolf field

needle leaf forest

evergreen broadleaf forest

BB

| & |#eo

Coc ]

Feut |

BEVE[H0 T FEEE
BONSEI40 B@)x 54
BRpELf184 FHW:[137
OB |

Chart 4.2.4-17 Category change-1

(18) Changed color(s) are reflected in the revised image (Chart 4.2.4-18).

¥ MultiSpec Windows Application

Eile Edit View Project Proce:

17_p109r34 20010517 gis

S|\ %= 8|2 xt|ul. o

w 17_p109r34 20010517 gis

background
water

Uiban e

Ppaddy field

agricutural feld

waste land

golf field

neede leaf forest
evergreen broadiea forest

Chart 4.2.4-18 Category change-2
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4.2.5 Clipping the region of interest (ROI)
This chapter introduces the steps of how to clip the region of interest (ROI) in the
supervised classification images.

(1) Select “Change Image format” in “Reformat” from “Process Menu” (Chart 4.2.5-1).

¥ MultiSpec Windows Application -~ 17 p109r34 20010517 gis
Eile Edit View Project [ECSCY Options  Window Help
Display image. CrkD
Histogram image..  CtrbH
: Lt Ot Ciies
Sl W T W, e e
Fil Ctri+l
T | Chinter Gl Change Image File Format R

Siatstice. OB | Gorvert Project Fiekis to Thematic Image File

background Enhance statistics.. CtWE
W e Feature extraction.. CtrF
B Ubsnses Feature selection.  Criv8

Classify. CrbM

List results uity, | Reoods Themeti megn.

Rectify Image.

paddy field
agiicutural field
waste land
golfield

needle leaf forest

Utilities

evergieen broadeat forest

Greate 3 new image file in the requested format

4.2.5-1Clipping the Region of Interest(ROI)

(2) Set the image size of ROI. “Line” indicates the vertical position and “Column” indicates the
horizontal position for clipping. Chart 4.2.5-2 shows an example for Line : 3291pixel — 5433,
and Column : 1396 — 4029. After setting the position, click “OK”.

Set Imaee File Format Chanee Specifications @

Input file: I7_p109r34_20010517.gis

Lines: 7091 Classes: £l Band format: BSQ
Columns: 8061 Data value type: 8-bit Unsigned Integer

Output file: |New File v

Area to Reformat
Start End Interval

Line 3291 5433 1 Options
Column (1396 4029 1 I Invert bottom to top

™ Invert right to left

I Transform Data... r
-~

Header: |ERDAS 74 format v
Cancel | 0K |

Data value type: | 8-bit Unsigned Integer LI

Chart 4.2.5-2 Setting the clipping position of ROI
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(3) Set the output file. Chart 4.2.5-3 selects “cut_l7_p109r34_20010517.gis.” Then, click
“%’7.

2O TRE
{#TFIHIHPRD: lDdam ﬂ - ck B

a 17.p109r34 2001051 7.gis
{ 2|17 p109r34 2001051 7:sta
BOR(ES7EI74)0 % 17.p109r34 2001051 7.4if
'L— 7 p109r34 2001051 7.4rl
©]L71109034 03420010517 _B10sta
FADNF 5./ L71109034_03420010517_B10.TIF
y 5./ 171109034 03420010517_B20.TIF
%/ L71109034_03420010517_B30.TIF
A FEadsh % L71109034 03420010517 _B40.TIF

;

T 2 L71109034_03420010517_BSO.TIF
% JoB1-5
2 2yhD=h
FrANBA: fcut_17_p109r34 2001051 7.eis ~| #Ee |
FPANOIERD:  [Al Files () -] Feotl

Chart 4.2.5-3 Output file

(4) Open the created clipping file. Select “Open Image” in “File Menu” and select the created
file “cut_17_p109r34_20010517.gis” (Chart 4.2.5-4).

7AW ERK i
P WIBFI: | datal x| - ®EekE

r cut_I7_ p109r34 20010517.gis
A 17 p109r34 20010517 gis
BIA(EST TP ) /17 p109r34_20010517.tif
yL‘— 5./ L 71109034 03420010517 _B10.TIF
5./ L 71109034 03420010517 _B20.TIF
FAhbyZ /171109034 03420010517 _B30.TIF
; /L 71109034 03420010517 _B40.TIF
/L 71109034 03420010517 _B50.TIF

£

71 b
71 T4

34 29F0-h

I B0 Jeut_17_p109r34 2001051 7.eis ~| o |
FrANOEERT:  [Thematic (eisxtif) ~] Fet)
I~ EBANHAA NELTRK R
Open image as: | default -

Select Image.

Chart 4.2.5-4 Selecting an image
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(5) Information of the selected image is shown on screen (Chart 4.2.5-5). Click “OK”.

Set Thematic Display Specifications @

cut_I7_p109r34_20010517.gis

Area to Display
‘ Stat  End Interval Magnification
Line |21 43 | 1
%|0.3333333;
Column |3 [2634 1

Palette: |ERDAS .t file - Number classes: g

Display: [Classes —_l' Number groups: 0
Display classes/groups: | All v

Background color... D

[v Display legend

Cancel | OK |

Chart 4.2.5-5 Information of the image

(6) The selected image is displayed (Chart 4.2.5-6).

¥ MultiSpec Windows Application - cut_I7_p109r34_20010517.¢is
File Edit View Project Processor Options Window Help

SE| %0 8|2 xt|kl o

cut_I7_p109r34 20010517 ¢is

[T -]
backgiound
1-background
water
2-water

Utban area

3Urban area
paddy field

4paddy fiekd
agicultural field

Sagriculural fiekd
waste land
Guaste land
ol field
7-golf fiekd
neede leaf forest
needie leaf forest
evergreen bioadieal forest
Severgreen broadeal for

Ready Zoom = x 333 NUM

Chart 4.2.5-6 Clipped image by ROI
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4.2.6  Statistical data processing after supervised classification

This section introduces the procedures of statistical data processing for each pixel in
supervised classification images created in the previous section.

(1) the Statistical data processing is applied to the supervised -classification of

LANDSAT-7/ETM+ and LANDSAT-2/MSS images created by the same method as shown
in the previous section.

s s [o1x] s ls]o/x) BT RCIEIE]
o et

Zoom = x [

LANDAT-2/MSS (taken on May 27, 1973) LANDAT-7/ETM+ (taken on May 17, 2001)

Zoom =x 280 o

Chart 4.2.6-1 Created images with supervised classification

(2) Make the images active for statistical data processing (click on the screen), and select “List
results” in “Processor Menu”’. Chart 4.2.6-2 shows
LANDSAT-7/ETM+.

¥ MultiSpec Windows Application —

an example of selecting

cut_I7_p109r34 20010517.gis.

agiultund feld
Sagicubural fiekd
W vesteland
Gwaste land
goll e
7-gok feld
B reede oo forest
Bned leal forest
I eveigieen broadeaf et
Severgeen broadiea for

BTG
Ready

Chart 4.2.6-2 Statistical data processing-1
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(3) Set the following things as Chart 4.2.6-3 shows.
+ List results for following areas : Image selection
+ Output result to : Disk file

Set List Results Specifications @

List results for following areas Table type
- @ Class
I Training
" Group
r
IV Image selection Table units
Selected Area * Samples

Stat End Interval

Line [1 2143 1 ® Rl

" Area
Column |1 2634 1
r

Summarize by [train/test only)
r

Output ks t
- utput results to
r

[V Disk file

Cancel | 0K |

Chart 4.2.6-3 Statistical data processing-2

(4) Set the output file. An example in Chart 4.2.6-4 selects
“cut_17_p109r34_20010517.txt.”

HmE O TRE @
{REFFBBAIQ: | O datal <] - ®mokE

cut_I7.p103r34 2001051 7.gis
{2 cut_I7.p109r34_20010517.tr|
BE{E 771 17_p109r34_2001051 7.gis
7 \2]17 p109r34 2001051 7:sta
! % 17.p109r34_20010517.tif
FAObT 17 5109r34_20010517.4r|
g ©]L71109034 03420010517 _B10sta
%/ L71109034_03420010517_B10.TIF
A FF1Ash % L71109034_03420010517_B20.TIF
E % L71109034_03420010517_B30.TIF
1 %/ L71109034_03420010517_B40.TIF
w4 JvE1-R %% L71109034 03420010517 _B50.TIF

A awbI-h

274 BN [Eut 17 5100r34 2001051 7.6 ~| i#7e |

FrANOIERD: Al Files (0 -] Fel
Chart 4.2.6-4 Result files of statistical data processing
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(5) “cut_17_p109r34_20010517.txt” is a textfile, and can be viewed with text editors as
below.

List Results 06-13-2010 22:13:08 (MultiSpecWin32_3.25.2010)
Input Parameters:
Image file = 'cut_17_p109r34_20010517.gis'
Thematic Image Classes
0: background
* water
: Urban area
: paddy field
tagricultural field
: waste land
: golf field
: broad leaf forest

0 3 & Ot B~ W DN

: needle leaf forest

Output Information:
CLASS DISTRIBUTION FOR SELECTED AREA

Thematic Number
Image Class Samples Percent Area (Sq. meters)

1 background 0 0.00 0.0
2 water 3,734,513 66.50 3,361,061,700.0
3 Urban area 74,300 1.32 66,870,000.0
4 paddy field 93,447 1.66 84,102,300.0
5 agricultural field 25,988 0.46 23,389,200.0
6 waste land 4,035 0.07 3,631,500.0
7 golf field 2,627 0.04 2,274,300.0
8 broad leaf forest 777,148 13.84 699,433,200.0
9 needle leaf forest 903,751 16.09 813,375,900.0

Total 5,615,709 100.00 5,054,138,100.0

0 CPU seconds for results listing. 06-13-2010 22:13:08
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(6) Apply the same statistical data processing to the other LANDSAT-2/MSS image
(cut_12_p117r34_19730527.txt).

List Results 06-14-2010 22:13:08 (MultiSpecWin32_3.25.2010)
Input Parameters:
Image file = 'cut_12_p117r34_19730527.gis'
Thematic Image Classes
0: background
* water
: Urban area
: paddy field
tagricultural field
: waste land
: golf field
 broad leaf forest

0 3 o Ot &~ W DN

: needle leaf tree forest

Output Information:
CLASS DISTRIBUTION FOR SELECTED AREA

Thematic Number
Image Class Samples Percent Area (Sq. meters)

1 background 0 0.00 0.0
2 water 935,648 66.51 3,368,296,800.0
3 Urban area 6,820 0.48 24,552,000.0
4 paddy field 37,944 2.70 136,598,400.0
5 agricultural field 6,121 0.43 22,035,600.0
6 waste land 1,932 0.13 6,955,200.0
7 golf field 0 0.00 0.0
8 broad leaf forest 242,253 17.22 872,110,800.0
9 needle leaf tree forest 175,985 12.51 633,546,000.0

Total 1,406,693 100.00 5,064,094,800.0

0 CPU seconds for results listing. 06-14-2010 22:13:08

As a result, interannual change in forest area is detected (See Table 4.2.6-1).

1973 2001 change (based in 1973)
Broadleaf-tree area (kn 872.11 699. 43 -172. 68
Needleleaf-tree area (kn 633. 50 813. 38 179.83
Total (kn®) 1505. 66 1512.81 7.15

Table 4.2.6-1 Secular change of forest area in Nanao Bay area
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LANDSAT data in Toyama Bay area (Table 4.1-2) is also processed. Then, the images of
Land Cover Classification with supervised classification can be viewed. (Chart 4.2.6-1 and
4.2.6-2).

Water

Urban area
Paddy field
Agricultural field
Bare land

Gold course
Broad leaf forest
Needle leaf forest

Chart 4.2.6-1 Result of Land Cover Classification with supervised classification
by LANDSAT data (taken on Oct. 5, 1972)

Water

Urban area
Paddy field
Agricultural field
Bare land

Gold course
Broad leaf forest
Needle leaf forest

Chart 4.2.6-2  Result of Land Cover Classification with supervised classification
by LANDSAT data (taken on Oct. 5, 2000)
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Using the results of the supervised land cover classification shown above, interannual
change of land cover in Toyama Bay area is analyzed. The result of the analysis is shown in
Table 4.2.6-2.

1972 2000 change (based in 1972)
Water area (km2) 975. 55 905. 72 -69. 83
Rice field (km®) 349.19 262. 37 -86. 82
Urban area (km®) 218.08 445. 27 227.18
Vegetable field (km®) 29. 67 12.13 -17. 54
Golf field (km®) 0. 00 5.68 5. 68
Wasteland (km2) 3. 24 3. 44 0.20
Broadlead-tree area (km®) 248. 35 98. 35 -150. 00
Needleleaf-tree area (km® 143. 82 207. 24 63.42
Others (cloud) (km®) 0. 00 26. 10 26. 10
Total (km®) 1967. 90 1966. 29 -1.61

Chart 4.2.6-2 Secular change of land cover in Toyama Bay area

The analysis result shows that as time passes (from 1972 to 2000), urban area including
new golf fields has been significantly expanded, and agricultural area ( rice and vegetable
fields) and water area have been decreased. Also, while broad-tree area has been considerably
decreased, needle-tree area has been increased.
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5. References

The software “MultiSpec” used in the handbook is a free software which was developed by
Purdue University, U.S.A. Although, there are no restrctions for its public use, all rights of
the software are reserved by the Purdue University, USA.

Agriculture, Forestry and Fisheries Research Information Technology Center also provides
overview of MultiSpec Manual and sample data n Japanese
(http://www.affrc.go.jp/satellite/MultiSpec/).
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