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A. How to Access Open Source Satellite Data (Example. Landsat

Data for the region Barak Valley, Assam, Northeast India)
Step I:

Open Google Search and type Earth Explorer and visit the site
according to the figure given below

8 google.com/search?source=hp8ei=KksSYIXIDYO09IQPU65LoBQ&q=earth+explorer&og=earth+explore..

O n & » O :
i Apps G Google @B YouTube Ee M Gmail 9 Maps B Translate Wepp tuto Other bookmarks |
- |
GO gle earth explorer X y Q
Q Al [ Books [ Images @ News Q Maps ¢ More

Settings Tools

About 14,40,00.000 resuits (0.32 seconds)

earthexplorer.usgs.gov v

|EarthExplorer

Query and order satellite images, aerial photographs. and cartographic products through the
U.S. Geological Survey.

EarthExplorer Help Index
EarthExplorer allows users to
search, download, and order

Select Data Set
Data Management and Information
Distribution (DMID). EE Help ...

EROS Registration System Feedback
Query and order satellite images,

If reporting an error, please include
aerial photographs. and

any specific error messages ..
More results from usgs.gov »

v
|

Step II:

After opening the website, click on Login on the top right hand side

of the window screen. You need an account (registered) to download
the data

' Py
@ EROS Registration System X  EE EarthExplorer X +
& C @ earthexplorer.usgs.gov * & B e i
i Apps G Google @B YouTube E e Gmail @ Maps B Translate Wepp tuto

ZUSGS

science for a changing world

Other bookmarks

EarthExplorer

Search Criteria Data Sets Additional Criteria Results

1. Enter Search Criteria

g (45°24' 22" N, 094° 53' 59" W)  Options
To narrow your search area: type in an address or place name,
enter coordinates or click the map to define your search area (for

advanced map tools, view the help documentation), and/or
choose a date range.

KML/Shapefile Upload

Select a Geocoding Method
[Feature (GNIS)

Search Criteria Summary (Show) Clear Search Criteria

Willmar
0

Search Limits: The search result limit is 100 records; select a
Country, Feature Class. and/or Feature Type to reduce your
chances of exceeding this limit.

World Features |

Sioux Falls

Albert Lea
B
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Step I1l:  The Login page will appear. To login, Create New Account and

Sign in by providing the Registered USGS Username and Registered
USGS Password

[E=REEE )
@ ERCS Registration System X  EE EarthExplorer X +
< C & erscrusgsgov/login *r & B e §
I Apps G Google @ YouTube [ ¢ ™ Gmail @ Maps B Translate Wepp tuto Other bookmarks
w, v, w | w

science for a changing world

EROS Registration System : a eedb ji

ERS consolidates user profile and authentication for all EROS web services into a single independent application.

-

Sign In

sign in with your existing USGS registered username and password

Registered USGS Usemname

Registered USGS Password

forgot password?

‘ Sign In ‘

Don't have an account?

l Create New Account ‘l

After login, from the Search Criteria, select a Geo-coding Code as
Address/Place and in the Address/Place, type the address name
(Silchar) then click on show. The location will appear below and
click on it (Silchar, Assam, India) as shown in the figure below.

< C @ earthexplorer.usgs.gov

o % »*» 0 :

science for a changing world

EarthExplorer

1. Enter Search Criteria

To narow your search area: type in an address or place name,
enter coordinates or click the map to define your search area (for
advanced map tools. view the help documentation), andior
choose a date range.

Select 2 Geocoding Method

Address/Place v
Address/Place
siichar

Search Criteria Summary (Show) Clear Search Criteria
i’.'lp_ 3 7 s v T " :

BHUTAN

Ciick on an Address(Place to show the location on the map and
add coordinates to the Area of Interest Control
Num _ Address/Place Latitude _ Longitude
| 1] Sicnar Assam, India 248333 | 227789 |l

Ciicle | Predefined Avea
Det e i Decimat

© No coordinates selected.

N o Burdwan T3y Mi zor ars MYANMAR
F e (BURMA)
I e N
olkatap * ‘H 2 .MAI

Cloud Cover | Resut Options

Search from: [mm/dd/yy 1l to

Search months: (al

Data Sets »

Leafiet | Ties © Esi - Source: Esri. i-cubed, USDA, USGS, AEX, GeoEye, Getmapping, Aerogrid. IGN, IGP. UPR.EGP, and the GIS User Community, ESRI
(S
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After clicking on the location, the symbol will appear on the goggle

map showing the exact location. Go to Data Range tab and select the
date range of the data to be downloaded

X EE EarthEsplorer

<« C @ earthexplorerusgsgov

e [@e M Gma

science for a changing world

EarthExplorer

RN veeses | Aosionaciiein | Resit

Clear Search Criteria
1. Enter Search Criteria A ¥ . t / P

To narow your search area’ type in an address or place name,
enter coordinates or click the map to define your search area (for
advanced map tools, view the help documentation), and/or
choose a date range.

KUUShapefe Upiosd

N 7 BHUTAN
Select a Geocoding Method
Address/Place

SSiligut

Address/Place

Circie | Predefined Area
Sec J Decima

1. Lat: 24° 49 59" N, Lon: 092° 46' 44" E

22l Jamalpir

Rohany | Se

Cloud Cover | Result Options

p = PR ] MYANMAR
Search from: | miT y to: | dyyyy | ¢ (BURMA)
Search months: (al . 2
Data Sets »
Leaftet | Tes © Esni — Source: Esni. i-cubed, USDA. USGS. AEX. GeoEye Getmapping, Aerogrid iGN, IGP UPR-EGP. and the GIS User Community ESRI
V
- -

Select on the Cloud Cover tab and give the cloud cover range of the

data to be downloaded. After that, select on the Data Sets as shown
in the figure below

oo
<« C @ earthexplorerusgs.gov o % »0 :
o G © vouluoe e M Gmal @ Msps B Transiate Other bookmarks
EarthExplorer
=TTl oetases | AddtonalCrieria | Resuts Search Criteria Summary (Show)

Clear Search Criteria
1. Enter Search Criteria 0 ¢t

To narrow your search area: type in an address or piace name,
enter coordinates or click the map to define your search area (for
advanced map tools, view the help documentation), and/or
choose a date range.

[l KMLiShapefiie Upload

Select a Geocoding Method
|Address/Place

Shillong
v

Address/Place
|

ol

Circle | Predefined Area

E ol Decimal

1. Lat 24° 49 59" N, Lon: 092° 46' 44" E /%
o e e

Date Range [ TTES T8 Resut Options

Cloud Cover Range. 0% - 10%.

imphal

Unknown Cloud Cover Values (Iincluded v

This iter will only 08 anplied to data Sets that Stippon cloud cover fitenrg (
& i1 the data set st denctes cioud Cover SUPoON)

Da(ﬂSetS) Additional Critena »

Leafic}| Tiles © Esfi— Source: Esti. i<ubed, USDA USGS, AEX, Geoye. Gelmapping, Aerogrid. IGN, IGP. UPR-EGP. and the GIS User Community. ESRI

DOI Privacy Policy | Legal |
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Step VII:  On the Landsat Section, select the Landsat Collection 2 Level 2 and
blue tick either the Landsat 8, 7 or 4-5 (depends on data
availability), then click on Result as shown in the figure below

x ee oo 0 | » T T ST — g R

& > C @ earthexplorer.usgs.gov *

& - Q- TR e s e e
EarthExplorer i
search Crieria |[ERRR| Addtionsl Creria | Resuits Search Criteria Summary (Snow) Clear Seaych Criteria

P i

2. Select Your Data Set(s)

Check the boxes for the data set(s) you want o search, When
done selecting data set(s), click the Additional Cnteria or Resuits
buttons below. Click the pius sign next to the category name to
show a list of Gata sets.

i

l ] Use Data Set Prefiter (whats Tnis? | b T

Data Set Search J 2 Siligun
“ Digital Line Graphs g

“ Digital Maps

€04

4 Global Fiducials
4 HCMM

Inipnal
Manipu

Re)shahi

O @ Lanosat 45 TM C212 .

Fandpur

® Landsat Collection 2 Level-1 X
& Landsat Collection 1 T a = b i MY ANMAR
& Landsat Legacy ¢ (BURMA)

FILCMAR J umg

# NASA LPDAAC Collections Kolkatag *

# Radar 3

 Sentinel

#UAS

i Vegetation Monitoring

Clear All Selected | Additional Criteria » | Resulls » Leaflt | Tles © Esn — Souce: Esri icubsd, USDA, USGS, AEX, Geofye, Geimapping, Aerogrd, IGN, IGP, UPR.EGP. and the GIS User Communiy, ESRI

DOI Privacy Policy | Legal |

Step VIII:  To know whether the data covered the area of study or not, click on
the foot print icon and it will appear on the map view. To download
the data of the Landsat image, click on the download icon as shown
in the figure below

e T T —
¢ C @ earthexplorerusgs.gov o % » 0 :
G Googe @V i @ Map Other bookmarks
SeaunCrioia | DataSets | Addtonal Crieria [N search Criteria Summary (show) Clear Search Criteria

4. Search Results

It you selected more than one data set to search, use the
dropdown 10 see the search results for each specific data sel

Show Result Controls %
\dpur
Rangpur

Data Set Ciick here to export your results .

[Landsat 8 OLITIRS C2 L2 v/ B > shillong

jonality for
tion 2 Doy

NOTE: Landsat 8 C2 L2 products become avallable for download
1510 17 days after data are acquired. View this Landsat Collection
2 Generation Timeline to see how this timeframe is determined.

v iy 3 : d 4 imphal
Displaying 1.1 ot 1
1D: LCOS_LOSP_ 136043 20201204_20201218_02_T1
Date Acquired: 2020/12/04
Path: 136
Row: 043

V]

Chandour
Haduripur Y+ .
. LD Laksham

Lnge

DOI Privacy Policy | Legal | Accessibiity | Site Map | Contact U

U.S. Department of the Interior | DOI Inspector General | White House | E-gov | No FearAct | FOIA
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Step IX:  Click on the Product Option which appears on the screen as shown
in the figure below

€ C @ earthexplorerusgs.gov o % » 0 :
# Apps G Google @ VouTube [ e M Gmal @ Maps By Transiate Wepp Other bookmarks

B3 | Landsat Collection 2 Level-2 Product Bundle

Step X:  After clicking on the Product Option, again click on the download
icon of the Landsat Collection 2 Level-2 Product Bundle as shown
in the figure below and the Landsat Image will be downloaded

( [ESER
EE EarthExplorer X  EE EarthExplorer X |+
&« C 8 earthexplorer.usgs.gov o r & W e :
i oApps G Google @@ YouTube E e M Gmail ’) Maps B Translate Wepp tuto Other bookmarks

Product Download Options for LC08_L2SP_136043_20201204_20201218_02_T1

Landsat Collection 2 Level-2 Product Bundle

£V PA T andsat Collection 2 Level-2 Product Bundle

The following items are available for individual download

(tem Name Filter)
" LCO08_L2SP_136043_20201204_20201218_02_T1_ANG.txt
B & 1452 Landsat Collection 2 Level-2 Band File

E PRTITPT) LCo8_L2SP_136043_20201204_20201218_02_T1_MTL.txt

Landsat Collection 2 Level-2 Band File
M) LCO8_L2SP_136043_20201204_20201218_02_T1_MTL.xml
E & 219 Landsat Collection 2 Level-2 Band File

& 171MB LCO8_L2SP_136043_20201204_20201218_02_T1_QA_PIXEL.TIF
. Landsat Collection 2 Level-2 Band File

ire working to
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B. How to process the Normalized Difference Vegetation Index
(NDVI) from Landsat Data
Extract the downloaded Landsat Data to a Specific location

Step I:

..« NDVI » landsat

= Recent Places

4 Libraries
@ Documents
J’ Music
[&=] Pictures
Videos

+& Homegroup

1% Computer
& osc)
u Local Disk (D:)
) CD Drive (F:)

LCO8_L2SP_136043_2
WinRAR archive

File Edit View Tools Help ‘|| File Edit View Tools Help
Organize v &% open ~ Burn New folder 3 >~ [ @ | Organize v Include in library v
. Favorites | Earlier this year (1) I Favorites =

& Downloads |_ﬂLcos_Lzsp_135043_20201204_20201218_!1_11.tar & Downloads
[ Google Drive Open [=7] Google Drive
M Desktop SkyDrive Pro B Desktop

#%  Open with WinRAR = Recent Places

B9 Extract files...
B8  Extract Here
B9  Extract to LC08_L2SP_136043_20201204_20201218|

4 Libraries

E} Documents

= s s .J\ Music =
[&f  Edit with Notepad-++ <
[&=] Pictures
Scan for viruses Videos

Check reputation in KSN

Kaspersky Application Advisor 0% Homegroup

Open with... =
@ WinZip ¥ g&iorzplc.rter
Restore previous versions () :
fir'| PowerlSO a Local Disk (D:) 4
) Powerl
) CD Drive (F:)
Send to
- By an. e
s 24 items
Copy
Create shortcut

Share with v »

-3

0 @

% L cos_L25P_136043_20201204_20201218 02_T1.tar

| ]LC08_L2SP_136043 20201204 20201218 02 T1_ANG.txt
|| LCO8_L2SP_136043_20201204 20201218 02_T1_MD5.txt
| |LC08_L2SP_136043 20201204 20201218 02 T1_MTL.bxt
|| LC08_L25P_136043_20201204_20201218 02 T1_MTLxml
5 1.C08_L2SP _136043_20201204_20201218 02 T1_QA PIXEL

8L C08_L2SP_136043_20201204_20201218_02_T1_QA_RADSA|

1#11.C08_L2SP_136043_20201204_20201218_02_T1_SR_B1.TIF

1#/LC08_L2SP_136043_20201204_20201218_02_T1_SR_B2.TIF

"/ LCO8_L25P_136043_20201204_20201218_02_T1_SR_B3.TIF

{8 LC08_L25P_136043_20201204_20201218_02_T1_SR_BA.TIF
{# LC08_L25P_136043_20201204_20201218_02_T1_SR _BS.TIF
8 LC08_L2SP_136043 20201204 20201218 02_T1_SR_BS.TIF

& C08_L2SP_136043_20201204_20201218_02_T1_SR_B7.TIF

]

.

1E/L.C08_L2SP_136043_20201204_20201218_02_T1_SR_QA_AE

&/ L.C08_L25P_136043_20201204_20201218_02_T1_ST_ATRAN,

1#/LC08_L2SP_136043_20201204_20201218 02_T1_ST_B10.TIF

& LC08_L2SP_136043_20201204_20201218_02_T1_ST_CDIST.

n | »

|
V)

L.

To process the NDVI, it requirestwo bands (NIR and Red). To
identify which band number is NIR and Red of the Landsat Data,
go to Landsat 8-9 OLI/TIRS Collection 2 Level 2 Data Format

Control Book

(https://www.usgs.gov/core-science-

systems/nli/landsat/landsat-collection-2-level-2-science-products).

The NIR band is B5 and the Red band is B4

> C

~

351 Apps

G landsat 8 oli/tirs c2 level-2 band: X

8@ usgs.gov/core-science-systems/nli/landsat/landsat-collection-2-level-2-science-products

G Google

P4 Landsat Collection 2 Level-2 Sci= X

0 VYouTube

B e
Documentation

M Gmail 9 Maps B Translate Wepp tute

@ Operational Land Imager (OL) - X

—— —

W o o——

i e s -
w

» 0 :

Other bookmarks

-

Users are encouraged to reference the COG Data Format Control Book (DFCB) for a detailed description of the image,
product and metadata files. Together with the instrument specific Level-1 DFCBs. the COG DFCB provides the user with a

comprehensive overview of the new Landsat Collection 2 products.
Landsat Cloud Optimized GeoTIFF (COG) Data Format Control Book
Level-1 Documents

« Landsat 8-9 OLI/TIRS Collection 2 Level 1 Data Format Control Book
« Landsat 7 ETM+ Collection 2 Level 1 Data Format Control Book

« Landsat 4-5 TM Collection 2 Level 1 Data Format Control Book

« Landsat 1-5 MSS Collection 2 Level 1 Data Format Control Book

Level-2 Documents

I- Landsat 8-9 OLI/TIRS Collection 2 Level 2 Data Format Control Bookl

« Landsat 7 ETM+ Collection 2 Level 2 Data Format Control Book
« Landsat 4-5 TM Collection 2 Level 2 Data Format Control Book
« Landsat Atmospheric Auxiliary Data Data Format Control Book

« Landsat 8 Collection 2 Level 2 Science Product Guide

= Landsat 4-7 Collection 2 Level 2 Science Product Guide

Level-2 Digital Object Identifiers (DOI)

« Landsat 8-9 OLI/TIRS Collection 2 Level-2 - doi.org/10.5066/P90GBGM6
« Landsat 7 ETM+ Collection 2 Level-2 - doi.org/10.5066/P9C7113B
« Landsat 4-5 TM Collection 2 Level-2 - doi.org/10.5066/P9IAXOVY

NS
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Step I

Add the NIR band and the Red band to ArcMap by clicking on the

Add Data icon. The window of Add Data will appear on the screen
and add the B5 (NIR band) and B4 (Red band), then click on Add

as shown in the figure below

~

o T T
@ Untitled - ArcMap - Arcinfo o B8] X
File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
Deeds B x l v @ Gl @B | Pa| v? H an BF '.v: Georeferencing » ';'
% E Mu Ea v )  © Editor~ il ", ' Spatial Adjustment~ 7
AR k¥ XY B 3 = J s
Table Of Contents xx -
"2: C' {} \iﬂ Q ~ =
[ : < 'Add Data 5 2
= layers S
Lookin: £ NDvI el @ EH S0 g
LC08_L25P_136043 20201204 2020121802 T1_SR B5.TIF e
LC08_L2SP_136043_20201204_20201218.02 T1_SR_BATIF Gl
e g
b5
=3
a
w
= | @
= (2
3
,j
Name: LCO08_L25P_136043_20201204_20201218_02_T1_SR_B5." [m1
Show of type: | patasets and Layers v] Cancel
[@e|~n | n | »
77115 986.985 Unknown Units
y)

Step IV:

The NIR and Red bands will appear on the Data View. Go to

ArcToolbox icon and select on Spatial Analyst Tools. Select on the
Map Algebra and double click on the Raster Calculator as shown

in the figure below

@) Untitled - ArcMap - Ard;o;

ArcToolbox

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help

ke &8 E

High : 65535

Low:0

=] LCO8_L2SP_136043_2
Value
High : 65535

Low:0

<| mn J »

[@e| 2 n | n

Execute a map algebra statement to create a raster

NDeEEs B X9 &b 12110571 - EEE $a|r?p i@
CRCYRG (- IR L) A R 2 i Editor=| » :
Table Of Contents 3 x

@l ArcToolbox

- 3D Analyst Tools

\-e Analysis Tools

-8 Cartography Tools

3} @ Conversion Tools

- & Data Interoperability Tools
(\-Q Data Management Tools
- & Editing Tools

-8 Geocoding Tools

(] & Geostatistical Analyst Tools
&3] e Linear Referencing Tools
) e Multidimension Tools

3] e Network Analyst Tools
U'e Parcel Fabric Tools
] @ Schematics Tools
& Server Tools

5 Conditional

(- 8¢ Density

(-8 Distance

(-8 Extraction

-8 Generalization
(-8 Groundwater

- & Hydrology

(- & Interpolation

> g

m

FIM‘
eoreferencing ~ =

R0

R

al Adjustment ~
—

jEiow;egﬂ”

-

'u:ueas@‘

m
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Step V:  The Raster calculator will appear on the screen. Using the Formula
of NDVI, double click the NIR band and Red band which are in the
Map Algebra expression to add in the section (below the Map
Algebra expression) as shown in the figure below. The NDVI
value should range from -1 to +1 and the formula is given below

_ (NIR — Red)
NDVI= —NIR + Red)
_ (B5 — B4)
NDVI= = 55+ Ba)
- L Aeeeers e, d Ptk
Map Algebra expression 3 Raster ?
— Calculator
refzandoane Exp10 =
<LC08_L25P_136043_ = i
I © tcun.1 560, 0001204 0 ) () i ]| = | |
= Map Algebi
e[l le] (el ol st
B E] Laafd Egltculatz}ilike

I g E] [] ;ofdz - interface.

I ('LCO8_L2SP_136043_20201204_20201218_02_T1 SR_BS.TIF" +

LCO8_L2SP_136043_20201204_20201218_02_T1_SR_B4.TIF7)

Output raster
C:\Users\ICA\Documents\ArcGIS\Default.gdblrastercalc21

- -

e | ey | e, [ e —

L —

The Rastercalc21 is the Normalized Difference Vegetation Index (NDVI)

=

-
@) Untitled - ArcMap - Arcinfo

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help

OpEs&s BX9o b 12110571 - EGEBE k?i & B & &5 | e R :5: Georeferencing'p

&2

RAEQ i@ E-E K@ LM R 2 ditore| » Ry Gl LU g Spatial Adjustment -
7 5 =

Table Of Contents I x B

EERR A=

B.8 ers

=] rastercalc2l

fﬁbuaieai”

Value
High : 0.999695

Low : -0.19091

= LC08_L25P_136043_20201
Value
High : 65535

m

[xogiooraiy @] [yaseas &Il

Low:0

=] LC08_L25P_136043_20201

Value
High : 65535

Low:0

i rEe | 20 o« 1

494681.548 2820562.734 Meters
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Step VI:

area as shown in the figure below

To clip/subset the NDVI (rastercalc21) with the targeted boundary
layer, Go to Add Data icon andadd the boundary layer of the study

T

Q NDVL.mxd - ArcMap - Arcinfo

‘37@7 2 |

File Edit View Bookmarks Insert

Opde B X9
RO Qi
Table Of Contents
884

£ = layers

=] rastercalc2l

Value
High : 0.999695

3 x

Low: -0.19091

= [0 LCO8_L2SP_136043_20201204

Value
High : 65535

Low:0

Value
High : 65535

Low:0

= [0 LC08_L2SP_136043_20201204

Selection  Geoprocessing Customize Windows Help

“ @ 1:3,000,000
v k G

Editor ~

ALl

] ERERE Fex? @

"

ol 2 i€p L ¢ Spatial Adjustment ~
| _‘@@_pala fjustment ~

Georeferencing v E

-

J

(yaiesg @‘ ‘ Gojele & |

Add Data |

!

Look in:

[Esme

v & & @ E

BHEGS

E) Plantation.shp
~JGCPS_Agriculture.shp

Name: Agriculture.shp

Show of type:

Datasets and Layers

[@e| & n ¢

S

Step VII:

double click on Clip as shown in the figure below

After adding the boundary layer, go to ArcToolbox. Within the
Data Management, select on Raster and Raster Processing, then

File Edit View Bookmarks In

EI=REE
RQMQ i«
Table Of Contents q

B

.
@ NDVLmxd - ArcMap A p—— o - P G T & - -

B x|9 o|db-[12105

Geoprocessing  Customize Windows Help

2=

7 &) - Editor~
]

sert  Selection

KO- 8@ 76 MHR

X

= £ layers

=] Agriculture
O

(=] rastercalc2l

Value
High : 0.999695

Low: -0.19091

Low: 0

Value
High : 65535

Low:0

<« i

= [0 LC08_L25P_136043_20201204

= [0 LC08_L2SP_136043_20201204_|
Value

High : 65535

' EE| e o«

ArcToolbox I

|

@0 Analysis Tools
@° Cartography Tools
o Conversion Tools
[+] &) Data Interoperability Tools
E° Data Management Tools
-8 Data Comparison
o] & Database
L]-& Distributed Geodatabase
i &: Domains

-8 Feature Class

-8y Features

- Fields

-8y File Geodatabase

-8 General

-8 Generalization

-8 Graph

-8y Indexes

-8 Joins

-8 Layers and Table Views
-8 Package

-8 Raster
(-8 Mosaic Dataset

-8y Raster Catalog
-8 Raster Dataset
- & Raster Processing

clips a raster dataset.
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Step VIII:  The Clip window screen will appear. Input the raster layer i.e. the
NDVI layer (rastercalc21) and the Output Extent i.e. the boundary
layer of the study area (barak boundary). Check the use input
features for clipping the geometry and select Okay as shown in the
figure below

I‘\Clip |-—-“.- e — — — - LE@
Input Raster “ | Use Input
Irastercachl vl Features for
Output Extent {optional) Clipping =
Agriculture hd Geometry
Rectangle (optional)
¥ Maximum
2769509.970811 If you are using a
feature class as
X Minimum M =|| the output extent,
— : you have the
420660.995130 519077.288492 option to clip the
raster by the
¥ Minimum extent of the
feature class or by

2668336.738374

Use Input Features for Clipping Geometry {optional)

the polygon
perimeter.

[ = = = = = aa w ae

Output Raster Dataset
B S —— e =) | e Unchecked—
‘ C:\Users\ICA\Documents\ArcGIS\Default.gdblrastercalc21_Clip1 The raster =
NoData Value (optional) - | <] i | »
] [Enviromnems... ] [ << Hide Help } [ Tool Help ]

{ )

Step IX:  The clip NDVI layer (rastercalc21 clip) will appear on the Data

View of the ArcMap

-
@) NDVLmxd - ArcMap - ArcInfo

P

Insert Selection Geoprocessing Customize Windows Help
b - | 1800000 vm@ﬂ}ﬂk?& & 8
L) I @& Editor~ | M M| S 4 L

File Edit View Bookmarks
De2Es + @8 x 9o
RAOQRiil e R~

>
laaad

:r". Georeferencing v

e

il @‘i Spatial Adjustment ~

JIXT

Table Of Contents o x

8084
5 £ Layers .
= O Agriculture
-
(=] rastercalc2l_Clipl

Value
High : 0.578425

Low: -0.183848

= O rastercalc2l
Value
High : 0.999695

Low: -0.19091

= [0 LCO8_L2SP_136043_202012
Value
High : 65535

Low:0

= [0 LC08_L2SP_136043_202012
Value - §
@ 2 n ¢

< i ] b

-

_‘x0q|oolojva‘ "uomasﬂ“_ ‘60“3393@

m

i {

465030408 2738375.344 Meters
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C. How to Reclassify the NDVI (user defined classes)

Step I:

Open ArcMap and go to Add Data icon to add the shape file (vector
layer) and the NDVI (raster layer) as shown in the figure below

Q Untitled - ArcMap - ArcInfo

(=@ = |

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help

';’ Georeferencing ~

f /000,000 7 ? | (= =
DsEs B x| o | o000 - EEEEO 7 i
® \'10 EER 0 i (3 ) =B ;‘;; Editor~ i - i "3: @‘; SpatiaIAdjustment';
Table Of Contents ax R :
Eloos = mE
= lLayers 8_
=
|e
32
Add Data I u [:j
1O
Lookin: |5 NDVI Classes (UserDefined) v | 4 fr 1@ | EE v | 24| B O & 13
—_— o
g Barak_Boundary.shp =
=) Agriculture.shp =
?NDVI.tif E
|
e
=
=
Name: NDVI. tif; Agriculture.shp; Barak_Boundary.shp
Show of type: [Daiasets and Layers v] Cancel
[@e| 2 n < m | »

393274.213 2785276.513 Meters

4

\

Step II:

After adding the layer. Go to Arc Toolbox icon and on Spatial

Analyst Tools select Re-class, then double click on Reclassify as
shown in the figure below

@ NDVI Classes (User Defined).mxd - ArcMap - Arclnfo

-

all ArcToolbox |

BE)

> 5]

O s
®RANQ
Table Of Contents

R =

A

KA
%] *

%,« Ls I

N -

&+ | 11,044,893

NO BN S

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help \J'g Geocoding Tools
- (+- %9 Geostatistical Analyst Tools
v a7 ? i
["11 }D ke | 7] q []vo Linear Referencing Tools

& . ¢ Editor~ | )

-89 Multidimension Tools
3} Q Network Analyst Tools

3 x

= O Agriculture
O
= Barak_Boundary
O
2 NDVL
Value
High : 0.996

Low:-03

&P Parcel Fabric Tools
-8 Schematics Tools -
B Server Tools

- Spatial Analyst Tools

-8 Conditional

-8 Density

(-8 Distance

-8 Extraction

(-8 Generalization

(-8 Groundwater

(-8 Hydrology

-8 Interpolation

-8 Local

)-8 Map Algebra

(- & Math

-8 Multivariate

-8 Neighborhood

-8 Overlay

(-8 Raster Creation

-8 Reclass

:,..'\ Lookup

-, Reclass by ASCI File

m

Foreferen(ing v

al Adjustment ~

-

|z s

"u:ueas @‘ “ﬁowze:‘) &]|

m

.7y, Slice

@@ 2 n «|

.* Reclass by Table g
EEaN Reclassify]

-

b

i
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Step I1l:  The Reclassify window will appear on the screen, input the NDVI
layer and select on Classify as shown in the figure below

[ ——— Sl
: - S
— | Input raster
NDVL ~]
Reclass field The input raster to
Value v be reclassified.
Redassification
- ‘
-03-0.151958 0 7 "
0.151958 - 0.155268 1 = e
0.155268 - 0.158578 2 S
0.158578 - 0.151888 3 £
0.161888 - 0.165198 4 Add Entry
0.165198 - 0.168508 5
0.168508 - 0.171818 6 Delete Entries
0.171818-0.175128 7 ¥

[ReverseNew Values] [Predsion... ]

- e e e e e e e o o o o e

O}Jtput raster ] ] ] -

C:\Users\ICA\Documents\ArcGIS \Default. gdb\Redass_NDVI4 @
‘ | 5

[~] Change missing values to NoData {optional) - v
{ ( OK ] { Cancel ] [Environments...] [ << Hide Help ] { Tool Help ]

Step IV:  Theclassification window will appear on the screen. On the classes,
select the number of classes and in the Break Values, input the class
intervals, then select Okay as shown in the figure below

. —— || s
Classification Classification Statistics
Method:  |Equal Interval N ] Count: 23301
Classes: Minimum: -0.299999982
i Maximum: 0.995999992
DA Ex ke Sum: 18,859.9249
S AehOg s Mean: 0.666404894
Standard Deviation: 0.259983603
Columns: 100 -4 [T] show Std. Dev. [] show Mean
- i} o S
= o [=)] (=]
2500 g g 2 2 e T
8 8 3 3 0.024000011
- (=) -~ wn
8 & b 8 0.348000005
20004 = = = e 0.671999998
0.995959992
1500+
1000+
500+
CEE
:
-0.299999982 0.024000011  0.348000005 0.671999998  0.99599999:
Snap breaks to data values
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Step V:
Data View of the Arc Map

The Reclassify, Raster image (Reclass tif43) will appear on the

r r
Q NDVI Classes (User Defined).mxd - ArcMap - Arclnfo E=na=n
File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
3 D B H % } % X |0 m™ (“/ v 171044393 . . n @ E ] 3"’ R7 | &8 & €8 )| B EE Georefevencmg'i:
QaEQ ilies H-TINO BENDS  Edtor~ e 41 EINN g ;'Spat-a'Adwstme"*'ﬁ
Tab ; 2 x =
e & [E
8083 9
— O
B £ layers 2
= O Agriculture —
F o
= @ Barak_Boundary s
g
=
3
>
3
=y
= [
3 o
2
Low:-03
< . [ r[@e| & n < i | »
386466.393 2740593.385 Meters

Step VI:

To extract the Reclassify NDVI, right click on theReclassify NDVI

(Reclass NDVI1) and on the Data select the Export Data

Q NDVI Classes (Usev Defined).mxd - ArcMap - Arclnfo =i
File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
NepEs IBX|9 b 1:1.044.893 . .m@.ﬂ a k7 | &8 & €8 [ | R D | ; Georeferencing'l;_;
HONCY un.ma MO @ Bl RS S | Editor~| » £ Llv e | N N g é ¥p ;;'4 SpatiaIAdjustment';;:]
Table Of Contents B x B m
8684 ~|8
= =
£ = layers 2
= O Agriculture ==
O '
(=] Barak_Boundary -
3
(2
I o
E Copy 2
=2 X Remove —
3
E4 ] Open Attribute Table ?
= 0O NOVI Joins and Relates » =2
Value Vv Zoom To Layer =
High :0.9%
Low:-03| ®& Zoom To Raster Resolution
Visible Scale Range »
Data > Repair Data Source
Edit Features » §<~ ExportData...
<> SaveAs LayerFile... id to Mosaic Dat
Q) Create Layer Package... 2
f Properties... [ﬁ View Item Description... —
< 1 | r]g|eu < | 1 »
Export Data... 325644.774 2762433.875 Meters
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Step VII:  The Export Raster Data window will appear on the screen. On the

Location section, select the folder to save the raster data and give the

name (eg. Reclass_ NDVI_Agri) on the name section, then click on
Save

Export Raster Data - Reclass NDVIL ‘-

D =
Extent Spatial Reference
(7) Data Frame (Current) )
@) Raster Dataset (Original) © Data Frame (Curent)
= @ igi
Selected Graphics (Clipping) | | Clip Inside B siosten Eintenet (O
Output Raster I — :
Use Renderer "] square: Cell Size (o, cy): © | 231.6563582t | 231.6563582
|_|Force RGB Raster Size (columns, rows): @ 425 436
| |Use Colormap NoData as:
Name Property s
Bands 1 =
Pixel Depth 8 Bit —
Uncompressed Size 181.38KB
Extent {left, top, right, bottom) ( 420603.8674, 2668653.2322, 519289.4760, 2769655.4044) ~
< | 1

[ »
Location: D:\Zubestar - Tutorial Accuracy Estimation\Shp\Accuracy Assesmer

Compression Type: NONE | = ((Zfr;!gsssion Quality 75

(o)

Step VIII:  The Output Raster window will appear. To add the exported data to
the map as a layer, click Yes

Qutput Raster

l:el Would you like to add the exported data to the map as a layer?
A >

Yes No ]
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Step IX:

View as shown in the figure below

The exported data (Reclass NDVI_Agri) will appear on the Data

@ NDVICIasses—(UserDeﬁned).m;-Art?M;-AW -r - - H p '_ =

Oegle

Table Of Contents

2 x

REWMQ e E-T KO

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
B XD e T

BISAAS

W EREEE P s

Editorv| » F
i

s ol =l 8GRy
Y= O

KK

1| (K] (€3] | e % Georeferencing~

[ 2 €p " Spatial Adjustment~
R seatinl Ag

1683
= =4 Layers
=R Reclass NDVI_Agritif

= [ Agriculture
O
[ @ Barak_Boundary

O
[0 Reclass_NDVIL

@ [0 NDVI

[@a|2n <

376513.764 2778468.665 Meters

P

&l | &

m

i‘ usseas &l | | ¥0Q|001 0y n| | Go|ejen

4
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D. Preparation of Soil Quality Map using Inverse Distance
Weighted (IDW) Interpolation
To prepare the Soil Quality Index (SQI) Maps for surface soils of Agriculture,
Plantation and Forestland uses, follow the procedure as given in the E-Learning
lesson for beginners in agricultural sciences (Reference cited below)

Citation: Choudhury, B.U., Kharbuki, Z., and Zafar, Md. 2021. Map soil using
Arc GIS (v.2010.2): E-Learning lesson for beginners in agricultural
sciences. ICAR Research Complex for NEH Region. Ref. No.

ICARNEH/KIRAN E-Pub/2021/Jan-01 Pages: 1-
38.http://www.kiran.nic.in/publication.html

92°15'0"E 92°30'0"E 92°45'0"E 93°0'0"E 93°15'0"E
1 1 | | 1

25°0'0"N
1
I
25°0'0"N

24°45'0"N
1

I
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24°30'0"N
|
T
24°30'0"N

/ Y oy
2 4411! ( SQl Surface - Agriculture

z|/ b K/ ) =

) * ; 5

?_ .} ot - ‘r( = —-:r_>
\ 036 12 18 24
N O —

92°1!5'0"E 92"3:’]'0"E 92"4!5'0"E 93"0|'0"E 93"11’:’0"E
Burhan U. Choudhury, Zubestar Kharbuki and Md. Zafar 16

ICARNEH-ML-EPUB -2021-1


http://www.kiran.nic.in/

92Q115‘0"E 92"310’0"E 92“4?'0"E 93“0]'0"E 93"1]5'0"E
z =
g g
5] B
2 o
z z
8 £
bl -2
3 S
z z
g £
£ -2
M g
SQl Surface - Forest
z 2
2 =3
- -2
g p
036 12 18 24
O km
T T T T T
92°15'0"E 92°30'0"E 92°45'0"E 93°0'0"E 93°15'0"E
92°15'0"E 92°30'0"E 92°45'0"E 93°0'0"E 031 l5'0"E
1 1 1 1
z Z:
g £
b e
g 3
z z
2 g
2 -2
b b
z Z
s 5
2 -3
s M
SQl Surface - Plantation
z =
8 >
2+ e
3 3
036 12 18 24
O km
T T T T T
92°15'0"E 92°30'0"E 92°45'0"E 93°0'0"E 93°15'0"E

Burhan U. Choudhury, Zubestar Kharbuki and Md. Zafar

ICARNEH-ML-EPUB -2021-1

17



E. Accuracy Estimation of SQI maps using Independent Variable

(NDVI map) in ArcMap

Accuracy of the SQI map generated can be assessedby error/confusion matrix
and KAPPA analysis. The error matrix is the standardmethod used to assess
classification accuracy. KAPPA analysis is discrete multivariatetechnique
which calculates the producer’s and user’s overall accuracy, as well as the
Kappaaccuracy level. The accuracy of the SQI map can also be assessed by
overlaying thegeo-referenced ground truth points (GCPs) representing different
SQI classes collected over the study area.

Kappa Coefficient (KC) by using the formula given below.
- _ (DA-AA)
Kappa Coefficient (K) = (1- AA)
Where DA = disagreement; AA= agreement

To determine the accuracy of SQI classification, a sample of pixel was selected
on the classified map and their class identity was compared with the ground
reference data. Then calculate the Kappa Coefficient (KC).The Kappa classes
can be interpreted as follows: values < 0 as indicating no agreement, 0.01-0.20
as none to slight, 0.21-0.40 as fair, 0.41- 0.60 as moderate, 0.61-0.80 as
substantial, and 0.81-1.00 as almost perfect agreement(Congalton and Green,
1999).

Step I:  Open Arc Map and go to Add Data as shown in the figure below.
Add the vector layer (Barak Boundary) and the raster layer of i.e.
Normalized Difference Vegetation Index (Reclass NDVI_Agri)
and the SQI Agriculture (Redefine_Class_SQIAgri) to check the
accuracy of classification of SQI Agriculture map with the NDVI

@ Untitled - ArcMap - Arcinfo =8 %
File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
0 & 34 (-] ‘v:.fl & Q Bl 5’0 x? B ';' Georeferencing v ;
QM@ B3 &) . | Editor~ L (§p - | Spatial Adjustment~
Table Of Contents 2x -
L) ¥} 7 g u pe
e g
| BEs$
B
Name: Redass_NDVI_Agri. tif; Redefine_Class_SQIwAgri. tif; Baral Add ‘
Show of type: | patasets and Layers VJ I Cancel
|@e|
-190.889 997.831 Unknown Units
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Q Accuracy Assesment.mxd - ArcMap - ArcInfo

= M Barak_Boundary

IE} Reclass_NDVl_Agri.tifI
[}

File Edit View Bookmarks
Oegda
RO
Table Of Contents 2 x
o8 E i
=§=] Layers

= O Random_points

@

Insert  Selection
X[ || 1554740

N

-ON@ 7PN S

Geoprocessing  Customize  Windows

HEEEE0

Help

Editor

FAMSBE

11z oo B @é Spatial Adjustment » -

HE e

7]

_ : Georeferencing v
i 9" &

w
o~

P
3

= ¥ Re
[ }8
P
3
4
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& £ Layers

L}

a(E) & n «
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o s

A

Step II:

Go to Catalog icon and select the location to save the shape file.

Right click on the location and on New select Shape file to create
the point shape file for accuracy estimation.
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Step I11: The Create New Shape File, window will appear on the screen. Give
the name of the shape file (Randoms_points) and on feature type,
select point. Select edit and the Spatial Reference Properties will
appear and then select the predefined coordinate system according to
the location of the study area. Select Okay and the Randoms_point

will appear as a layer

in the Data View.

reate New Shapefile - — Qe X Spatial Reference Properties L - X

Name: Random_points

Feature Type:

XY Coordinate System ‘

Name: GCSJ’VGS_IQS#

Spatial Reference
Description:

Geographic Coordinate System -
Name: GCS_WGS_1984

< »

[7] Coordinates will contain M values. Used to store route data.
[7] Coordinates will contain Z values. Used to store 3D data.

[] Show Details [m

Details:

’ Angular Unit: Degree (0.017453292519943295) -
Prime Meridian: Greenwich (0.000000000000000000)

’ Datum: D_WGS_1984

I Spheroid: WGS_1984

Semimajor Axis: 6378137.000000000000000000

Semiminor Axis: 6356752.314245179300000000 (

Inverse Flattening: 298.257223563000030000

Select... Select a predefined coordinate system.

Import a coordinate system and X/Y, Z and M
domains from an existing geodataset (e.q.,
feature dataset, feature dass, raster).

- Create a new coordinate system.

5

OK Cancel Modify;e: Edit the properties of the currently selected

coordinate system.

Clear Sets the coordinate system to Unknown.

m Save the coordinate system to a |

file.

4 OK Il Cancel ][ Apply H

Q Accuracy Assesment.mxd - ArcMap - Arcinfo

Oegads x &+ | 11029670
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Step 1V:

Right click on the Randoms_point and on the Edit Features, select

Start Editing to add the point within layer of SQI Agriculture. The
create Features window will appear and select the Random_point
on the layer, add at least 50 or more GCP points (depends on the
area) which lies within the layer of SQI in agriculturemap. These

points are used to check the accuracy ofSQlI
agriculturearea.

map within

-
@) Untitled - ArcMap - Arcnfo
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Step V: After adding the point. Go to Editor,Click on Save Edits and then
Stop Editing as shown in the figure below. The ground control

points (GCP layers) will appear

-
Q@ Untitled - ArcMap - Arcinfo

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
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RQANQ K€ W-0 k@ B anas T e s
Table Of Contents S et iR
Dg S8 "/ Stop Editing
= = layers d Save Edits l
=) Random_points Mo
el
| =] Barak_Boundary "
- 3
= Reclass_NDVI_Agri.tif
1 e
-2 Buffer...
-3
14
= O Redefine_Class_SQlwAgri.tif Clip...
]S
(T .
[| | K Snapping »
/=4 More Editing Tools  »
Editing Windows 3
| Options...
L
s

-
|-

1| A% & ] ; Georeferencing~
[N Hech 2 i€p 2 ¢ spatial Adjustment g

» Create Featu... * X ﬁ

<Search> ~ @)

Barak_Boundary
[JBarak_Boundary
Random_points
@ Random_points

. ——— [m
E(M\strudn' n T...

% Point

il 2
1442010135 742033.622 Meters

Pointat «|

e R e

[0

]'u:neas @

|7

ql00L 21y

Step VI:  Right click on the Ramdom_points layer and select Open attribute

table as shown in the figure below
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Step VII:  Select all the points in the attributes table of Random_points. Right
click on the points which are selected and click on Copy Selected
as shown in the figure below.
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Step VIII:  Open Microsoft Excel and paste the Copy Points from the
attributes table of Random points.
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Step IX:  Create two columns, one for NDVI (Reclass_NDVI_Agri) and the
other for SQI Agriculture map (Redefine_class_SQIAgri). From
the ArcMap, identify each point in which class does it fall on both
the NDVI and SQI Agriculture maps.
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Step X:  Prepare the Error Matrix Correction to check the Agreement (AAO
and Disagreement (DA) as shown in the figure below.Calculate the
Kappa Coefficient (KC). For classes 2 and 4, the values varied
from 0.70-0.75 (falls as substantial agreement) while for class 3, it
was in perfect agreement class (KC>0.81)
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