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Forest classification using Landsat 8 satellite
Images and open source-software




Data and programs we are using for the classification

Landsat 8 satellite images (maybe Landsat 7)

QGIS (Geographic Information System)
Semi automatic classification plugin
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Important developments and facts

* Landsat 5
* Introduced the TM (thematic mapper) sensor
 Very useful for land cover classification at 30m resolution

* Landsat 7

* Introduced the ETM+ (enhanced thematic mapper plus) sensor
* Includes a panchromatic band with 15m resolution

« Data available from 1999 till present

23816% avallable for download free of charge since December

* |n 2003 an error occured (Scan Line Corrector failed)
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Scan line corrector error

Gaps (stripes) in the images
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PANCROMA
ENVI/IDL
ERDAS Imagine
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Why use Landsat 7 instead of Landsat 8 ?

* Landsat 8 is on duty only within the past few months (since
February 2013)

to the same place only every 16 days

‘ Only few images are available (the satellite returns

There are less cloud-free images to choose
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If you find cloud-free images from Landsat 8

Take Landsat 8
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Landsat 5 (1984) Landsat 8 (2013)
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Landsat 8 — Technical facts

* TwWo new spectral bands
* A deep-blue band for coastal water (band 1)
A band for cirrus cloud detection (band 9)

* Pixel size: 15 meters/30 meters/100 meters
(panchromatic/multispectral/thermal)

« Captures approximately 400 scenes a day (Landsat 7: 250)

« Landsat 8 data are sufficiently consistent with data from the
earlier Landsat missions

* Main instrument: Operational Land Imager (OLI)
* Improved land surface information
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Download Landsat 8 satellite images

Glovis Earthexplorer
http://glovis.usgs.gov http://earthexplorer.usgs.gov

Prasetne Aas
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Select satellite image type

@ USGS Global Visualization Viewer I +
6 il glovis.usgs.gov c B ~ Google Pl &

U

Global Visualization Viewer System Notices (1) (New)

Collection Rgsolution Map Layers Tools File Help

|~ Downloadable

ez

Q_oﬂection'] Resolution Map Layers Tools File Help

Aerial b - Downloadab
D a

ASTER 3

EO-1 » =

Landsat Archive >

Global Land Survey Q M Landsat 8 OLI

Landsat MRLC Collections »  Lan e-WRS-2

[J L7 SLC-off (2003->)
[J L7 SLC-on (1999-2003)

Landsat Legacy Collections »

MODI Al e

0D Aqua [J Landsat 4-5 TM
MODIS Terra " [0 Landsat 4-5 MSS
MODIS Combined »| [J Landsat 1-3 MSS
Terralook *| CJ Landsat 4 - Present
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Landsat Path/Row-System

Mongolia
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Select Landsat 8 t m||°t '
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\WRS-2
<Path /Row| o d Go
La
47.4 b.8 Go
Long:
Max Cloud: ﬂ

100% | = ﬂ'

Scene Information:

ID: LC81310272013268LGNO0
CC: 0% Date: 2013/9/25
Qlty: 9 Product OLI_TIRS_LAT

Sep ‘v|2013 |vl Go ]

Prev Scene I Next Scene

Landsat 8 OLI Scene List
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Select Landsat 8 satellite images
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Cloud cover
 The less the better

 Depending on clouds nature and where the clouds are
( located

 Clouds above non forest area is not a problem
 Clouds above forest area is a problem —
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Select Landsat 8 satellite i

Scene Information:
ID: LC81310272013268LGNO0
CC:0% Date: 2013/9/25

Qity: 9 Product: OLI_TIRS_L1T

Max Cloud: ﬂ
R Al g
Cene Information: i

ID: LC81310272013268LGNOO
CC:0% Date: 2013/9/25
Qlty: 9 Product: OLI_TIRS_L1T

w 12013

Prev Scene Next Scene

Landsat 8 OLI Scene List

# L.C81310272013268LGNO0 (&
/
Delete \ Send to Cart l
N———e

Add s
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P | & https://earthexplorer.usgs.gov/fogin/?RET_ADDR= http%3A%2F%2Fearthexplorer.usgs, gov%2Forder%2Fprocess%3Fnode%3DGY %26dataset_name%3DLANDSAT C B' glovis P ¥+ H
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science for a changing world N _ T a D L Y e e 5 e B oc Search USGS

EarthExplorer

l Home

Register Jeedback Help

You must sign in as a registered user to download data or place orders for USGS EROS products.

Sign in using your USGS registered username and password

Username:
Password:
Remember Me [

| Cancel | Signin

Forgot your password?

Accessibility FOIA Privacy Policies and Notices Google Maps API Disclaimer

U.S. Department of the Interior U.S. Geolegical Survey

UsA [+ &y
URL: https://earthexplorerusgs.gov DAGOOV
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Page Contact Information: [ta@usgs.gov m
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¥« = Lokaler Datentrager (C:) » tmp » 131_27 v (5»_—__'—‘&31_27 durchsuchen
oy Namy—\ Anderungsdatum Typ GroBe
| /(1.C81310272013124LGNO1 D 01.06.2013 07:23 TAR-Datei | esean ke AON
a-| LC81310272013124LGNO1_B1 01.06.2013 07:22 TIF-Datei 110.664 KB e(s)
a-| LC81310272013124LGNO1_B2 01.06.2013 07:22 TIF-Datei 110.664 KB
as] LC81310272013124LGNO1_B3 01.06.2013 07:22 TIF-Datei 110.664 KB
a-| LCB1310272013124LGNO1_B4 .
as| LC81310272013124LGNO1_BS Landsat 8 Images
a-| LC81310272013124LGNO1_B6 Consisting of 12 Sing|e bands
a.| LC81310272013124LGNO1_B7 UT.UD.ZUTS UT'ZE TTF=Dare] TTU.003 KO
-] LC81310272013124LGNO1_BS 01.06.2013 07:22 TIF-Datei 442 477 KB
L - ac| LC81310272013124LGNO1_BS 01.06.2013 07:22 TIE-Datei 110.664 KB
b (E) a-| LC81310272013124LGNO1_B10 01.06.2013 07:22 TIF-Datei 110.664 KB
nonddo x| LC81310272013124LGNO1_B11 01.06.2013 07:22 TIF-Datei 110.664 KB
a-| LCB1310272013124LGNO1_B 01.06.2013 07:22 TIF-Datei 110.664 KB
e NLC81310272013124L GNGIAATL 010620130722  TXT-Datei 2 KB
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* Geographic Information System
* Functions are similar to ArcGIS
* Open software

 Changeable and extendable
* Free software

[%5])| coorainate: || 2150273,5705968 |[ scale [[1:13394097 |~ |[§][% Render |[epsc:3254s |[ @] [4]
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emi automatic classification plugin

4 QGIS exparted - project AU
Project Edit View Layer Settings Plugins Vector Raster Analysis Help
" " o N ) > 0
HE a3k 8 ':: g., -!.; 0 ?: ‘?: x?; (] Gis # a . 'K > e
PO ~ il 2 BFa e i ] x4 B e [
LC ) R AR G T e G 51 G ) GRS € TR O 1| W0 -1l L s T v B/ F (1) £ & £ > Y 0 IV
Layers o x Semi-Automatic: ROI creation o x
R landsat I
(& sample_landsat_b2 {Vs;lectmlmaoe Band set
yo o sample_landsat_b3 ==
»- v Bl sample_landsat_bs — —_— 2
4 sample_landsat_b5 [Selectatrainlnq shapefile New shapefile
| »- sample_landsat_bé o
» & sample_landsat b7

Tool for supervised classification of remote sensing images
S

oo

| Spatial radius :‘uangemdluﬁ
10 S 0 lQOOOO 3
_ RapidROlopband 1
+ Create a ROI

ROI definition

i) ‘Information
14 Class 1
- : v T v Caiculate signature
Semi Automatic: Cassification | Layers | ' b 2z s e |

ﬁ Coordinate: 310317,4639053 Scale  1:119453 v & viRender "0 S O
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Q X
Project Edit View Layer Settings Plugins Vector (= S = *
5] @ & P o @ H@N - .
| bticfud otk Semi automatic
y El °° & = -
A bl /& X -
I . f . . I . I l
C aS S I I C at I O n p u g I Semi-Automatic: ROI creation 5%
| Select an image i Band set
<< band set >> ¥ ]
| Select a training shapefile New shapefile
131_27_training.shp v (o]
Select All Delete selected ROIs
Classification algorithm j ROIamters Sy e
|Select dassification algorithm [Threshold e BOksee e IMaxRQL width
PS
Maximum Likelihood - 0,0000 5 S— ol L
Classificatonrer el Spatial radius - |Range radius -
105 0,100000 '
+ Size 100 3| 5
=2 | RapidROIonband | 1 :
(arsren
+ CreateaROI | Redow |
Select gml | Reset
(o3
Classification output ROI definition
Create vector Calculate accuracy ) T Information
et Apply mask | Shapefile mask [optional] I | 142 Class_1
g 2
Perform dassification Calculate signature
‘ SN ROI {100 save RO |

|

Layers Semi-Automatic: Classification

ender 53057 |[@)

5] coordinate: | 11927593,6187154 || scate |[ 1:2458021 |+
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oad Landsat 8 images into QGIS

Edit

Layer Settings Plugins Vector

OIS IYG b 32 B

¥ [N

Layers
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B-E8-8-8-8-8-8
XXXXXXX

LC813102720131241GN0O1_B2
LC813102720131241GN0O1_B3
LC813102720131241GN0O1_B4
LC813102720131241LGN0O1_B5
LC81310272013124LGN0O1_B6
LC813102720131241LGNO1_B7
LC813102720131241GN0O1_B8

Database Processing Help
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Combination of Landsat 8 bands

The single be % combined
depending o /SIS
Land/water Bogd Khan
Agriculture

_ Deep red = forest
Vegetation raret
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v Merge ? :
Choose input directory instead of files
Input files Select...
Output file Select...
=,

No data value |0

| Layer stack

Look in:
'.L:L\ My Computer

R ludger

| C:\tmp\131_27

created with the QGIS-
merge tool

A color composite image Is
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qiz

Create color co\mposité’image

"OOO.L‘:@@

| | LC81310272013124LGNO 1. tar
an) LCB13 :
81310272013124.GN0O1_B2.
LC81310272013124L.GNO1_B3.TIF
LC81310272013124.GNO1_B4.TIF
LC81310272013124.GNO1_BS.TIF

an| LC81310272013124LGNO 1_B8.TIF
an| LC81310272013124LGNO 1_B9.TIF
an| LC81310272013124LGNO 1_B10.TIF
an| LC81310272013124LGNO 1 _B11.TIF
lan| LC81310272013124LGNO 1_BQA.TIF
|| LCB1310272013124 . GNO1_MTL. txt

‘ ’ Help I

® Load into canvas when finished

gdal_merge.bat

File name:

Files of type:

13124L.GNO1_B3.TIF™ "LC81310272013124.GNO1_B4.TIF" "LC81310272013124L.GN0O1_BS. TIF™
¥ Cancel

[GDAL] Al files (*)
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Semi-Automatic: ROI crestion [F]]X
| Select an image ‘ Band set |
4 : test_ ad . (o]
= - Select a training shapefile New shapefile
Check with google or bing maps o s
ROI parameters i
|Min ROI size Max ROI width
10 > 103
|Spatial radius - |Range radius =
105 0,100000 5
idROIonband 1 =
reate a ROI Redo &
ROI definition L
D [Information
115 forest

R Calculate signature

Save ROIL # Undo save ROI '
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Pixels around the selected pixel
having a similar spectral value
are selected

With these pixels an average
value for the forest classification

IS calculated

All pixels in the satellite Iimage
being similar to the average
value are classified as forest.
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Black = Forest
White = Non-forest

Bogd Khan

Result: Forest mask

4
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compared with older forest
masks to determine changes
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Forest mask 2013

‘\-v“a

L Yk
The forest mask 2013 using Landsat 8 images Is
currently in process




