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Topic:

In this tutorial we will use data acquired by the ALOS PALSAR sensor operated by
the Japan Aerospace Exploration Agency (JAXA) in the years 2007 and 2010 in order
to see man-made changes to a forested area.

ALOS PALSAR data are acquired in L-band at a wavelength of 27 cm. This is a

much longer wavelength compared to Sentinel-1 C-band data acquired at 5.5 cm.
Therefore ALOS PALSAR
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Input Data:

« 4 files = 2 ALOS PALSAR HH-HV pairs acquired at L-band from 2007 and one
pair from 2010

. 2007:
- S06WO056_07_sl_HH_db.tif
- S06WO056_07_sl_HV_db.tif
. 2010
.+ S06W056_10_sl|_HH_db.tif
. S06W056_10_sl_HV_db.tif

« SAR data part of the freely available data set “Global PALSAR-2/PALSAR/JERS-1
Mosaics and Forest/Non-Forest Maps”

« Spatial resolution: 0.8 arc seconds (approx. 25 m at the Equator)
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ALOS
- ALOS stands for Advanced Land Observing Satellite

- Operated by JAXA (Japan Aerospace Exploration Agency)

ALOS 1

- launch: 24.01.2006

- end of mission: 12.05.2011 (after a malfuntion on 22.04.201)

- SAR-Sensor PalSAR, operated at L-band (wavelength f 23.62 cm)
- https://www.eorc.jaxa.jp/ALOS/en/alos/al about e.htm
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https://www.eorc.jaxa.jp/ALOS/en/alos/a1_about_e.htm

Global PALSAR-2/PALSAR/JERS-1 Mosaics and Forest/Non-Forest Maps are available at:

https://www.eorc.jaxa.jp/ALOS/en/dataset/fnf e.htm

(free registration required)

.Global’ PALSAR-2/PALSAR/JERS -1 ﬂf*;, ”
e

'Mosaic’ and'FOI'est/ Non-Forest map*

PRy LL‘
0S Home > about PALSAR-2/PALSAR Globe! Forsst / Non-forest Mep > Global PALSAR-2/PALSAR/JERS-1 Mossic and Forest / Non-forsst Map

Global PALSAR-2/PALSAR/JERS-1 Mosaic and Forest / Non-forest Map

= These map uses Javascript. Please enable JavaScript on your browser.
25m resolution product

Global

| JERS-1 SAR Mosaic:

> 1996

| PALSAR/PALSAR-2 mosaic and forest/non-forest (FNF) map:

> 2007 > 2008 > 2009 > 2010 > 2015
> 2016 > 2017 > 2018 > 2019 > 2020
> 2021

Tropical region (Amazon, Africa, and SE-Asia)

| JERS-1 SAR Mosaic:
> 1993 > 1994 > 1995 > 1996 > 1997
> 1998
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bal PALSAR-2/PALSAR/JERS-1 1

-

C and'Forest/ Non-Forest map*

Earth Observation Research Center
CopyrightB1807- JAXA EORC All rights reserved.



https://www.eorc.jaxa.jp/ALOS/en/dataset/fnf_e.htm

€D Step 1: Open input data
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Load data

File Edit View Analysis Layer Vector Raster Optical Radar Tools Window Help

SR BELTEXB e AN NVEdOR

Product Explorer X | PixelInfo | -
' |ﬂ = | Verwalten
Start Freigeben Ansicht Bildtools
4] « v « F5U » Sommerschule2022 » Sentir
Mame Datum Typ
erschieben 3¢ S06W056_07_sI_HH_... 27.10.2016 18:19 Irfa
¢ S06W056_07_sI_HV_.. 27.10.201618:20 Irfa
% SDEWO0S6_10_s|_ HH_... 27.10.2016 18:20 Irfa
Drag & Drop  S06W056_10_sI_HV_...  27.10.2016 12:21 Irfa
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Locate the data

i Navigation - [8] RGB | Colour Manipulation - [8] RGB

Click the left mouse

B snar

File Edit View Analysis Layer Vector Raster Optical Redar Tools Window Help

SB[ A ORME T LBRELSS

~i~ve putton, hold it and move

Product Explorer X
@& [1] S06W056_07_s|_HH_db
w8 [2) S06W056_07_s|_HV_db
#-&E [3] S06W056_10_s|_HH_db
@& [4] S06W056_10_s|_HV_db

lick at tab “

Navigation - [8] RGB | Colour Manipulation - [8] RGB

the mouse to turn the
globe!

/ Use the mouse wheel to

Word View” zoom in and out!

World View X |World Map | Time Series.

Forest Monitoring

World View X §World Map | Time Series Layer Editor - pins
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L |
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View image bands

B - | Product Explorer X

o PP LOB kY QBBLTE Y Single left mouse = Q [1] s06wW056_07_sl_HH_db

|-< click opens the i3] Metadats
node @32 vector Data
. M a Bands

- & [7] soswoss_07 sl HY db
w6 [3] S06W056_10_s|_HH_db
H-E [4] S08W056_10 sl HY db

Off Globe: Download @
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View image bands

Product Explorer =
2 [1] S06W056_07_s|_HH_db
. -3 Metadata

I:l Vector Data

£+E3 Bands Double left mouse

- band_1 click opens the
-6 [2] S08W056_07_s|_HV_db band in the image
a6 [3] S06W056_10_s|_HH_db viewer.

-4 [4] S06W056_10_sl_HV_db
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View image bands

Product Explorer X |

=2 [1]506W056_07_s_HH_db Double left mouse
- Metadata click opens the band

-- I:l Vector Data

E}a Bands M in the image viewer.
"B b1 Do this for the " ﬁ

-8 [2] 506W056_07_s|_HV_db

-8 [3] S06W056_10_s_HH_db data from 2007 and From the menu, select
g8 edata 2010! “Window” -> “Tile
Elﬁ Bands Horizontally”!
(- @ band 1

F-2 [4] 506W056_10_sl_HV_db l

File Edit View Analysis Layer Vector Raster Optical Radar Tools Window Help

& 17 P.A |L| @; ]&,ﬁ’ &Y % Open Image Window s

Bl OpenRGEImage Window
Product Explorer * | - || & Bl Open HSV Image Window -
=8 [1] 506W056_07_s|_HH_db

- @3 Metadata
Cl Vector Data

L Tile Heorizontally I;
-6 [2] S06W056_07_sl_HV_db .
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View image
bands

Forest Monitoring

E [3] band_1 - SO6W056_10_sI_HH_db - D:\FSU\Sommerschule2022\Data\06_Forest_Monitoring\Input_Data\S06W056_10_sI_HH_db.tif - SNAP
File Edit View Analysis Layer Vector Raster Optical Radar Tools Window Help

af 2 LUOBMIT SBTA S

Product Explorer X — |[B@ (band_1t x|

2o vRYOR

=)

-6 [1] S06W056_07_sl_HH_db
(33 Metadata
+-(33 Vector Data
=& Bands
ﬁ band_1
& [2] S06W056_07_sl_Hv_db
=& [3] S06W056_10_sl_HH_db
[ Metadata
+] D Vector Data
=-&3 Bands
[ band_1
-6 [4] S06W056_10_s_HV_db

#

Navig... | Colou... | X | World... | Time ... jLayer...

Off Globe Downloading

NoW both image »bands

are display next to
each other.

Lat -—-lon - Zoom -- Level — Pixel Spacing: --m —-m

<«

labeueyy 1ake [Lh h

11 Pnpoid

J1aBeUE}) sl k,
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E [3] band_1 - SO6W056_10_sI_HH_db - D:\FSU\Sommerschule2022\Data\06_Forest_Monitoring\Input_Data\S06W056_10_sI_HH_db.tif - SNAP - m] X
o L4 File Edit View Analysis Layer Vector Raster Optical Radar Tools Window Help Q- se: (Ctrl+)

= 7 ¢ @ » B GCP gm 222 O ccP P £2 =% CP 0 / 1 g ) G
VIeW Illlage S T MNO® I T ARELELALE XN OAAYNTVEYOR: O FEEC A0 PR LG d DB v
Product Explorer X - ﬂ [1] band_1 X\ ¥ O @ (31band_1 X yog&
E-E [1] S06W056_07_sI_HH_db [ T € A T 9 ey | &g
(@3 Metadata i 5
a l I S (@3 Vector Data %
=& Bands | g
[ band_1 ':gn

| @& [2) S06w056_07_sl_HV_db
-8 [3] S06W056_10_s|_HH_db
- (23 Metadata
‘ ® [:I Vector Data

ﬂ [3] band_1 - S08W056_10_sl_HH_db - D:\FSUNSommerschule2022% Datah06_Forest_Meonitoringhlnput_Data' S06W056_10_sl_

File Edit View Analysis Layer Vector Raster Optical Radar Tocols Window Help

a7 [Aer Al @ IR Iw

% | GC
# Yy [ oA }.;% > @

| Navig... | Colou... | X | World... !Time... lLayer...i =

e}

Select the “Hand” icon from the toolbar.
Click into the image, hold down the left
mouse button and move the mouse back
and forth to move the image content!
Use the mouse wheel to zoom in and out!

o

Off Globe Downloading

Zoom - Level —
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Create Layer Stack

[3] band_1 - S08W056_10_sI_HH_db - DAFSUASommerschule2022 Data' 06_Forest_MoniterningInput_Data\S06W056_10_s_H
From the menu, select E P
File Edit Yiew Analysis Layer Vector Raster Optical Radar Tools Window Help

13 2 113 . 99
Raster” -> “Geometric” ->

. = ﬂ QA l i Band Maths... | &CPp ﬁ B{% [:& ,

“Collocation”! = I~ Al € e Bar » @ "® xv o \

Product Explorer = |
EQ [1] soew056_07_sl_HH_db
G- (2] Metadata

Cl Vector Data Geo-Coding Displacernent Bands...
E}E Bands Subset... : it
- @ band_l |z . o
W [2] S06W056_07_sl_HV_db I Geometric - Level-3 Binning 1
5-E [3] S06W056_10_sl_HH_db e = o
G- £ Metadata _ Mosaicking ]
: Data Conversion » e

-- (A Vector Data Reprojection

Eiﬁ Bands Image Analysis » R 'p
@ band_1 Classification ’ GeFolki Co-registration
B [4] s06wW05s_10_sl_HV_db Segmentation ] Multi-cize Mosaic L
Change Detection ¥
Export >
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Create Layer Stack B Cotocrion v

File Help

Source Products
Master {pixel values are conserved):
[1] S06W056_07 =l HH db "

In the drop down menu, select
the HV data from 2007!

[4] S06W056_10_sl_HV_d
|

Target Product
Mame:

collocate

Save as:  BEAM-DIMAF w
Directory:
D:\Sommerschule 22wald

Open in SHAP

Renaming of Source Product Components

Rename master components: | S{ORIGIMAL_MAME} M
Rename slave components: | ${ORIGIMAL_MAME} SS{SLAVE_MUMBER_ID}

Resampling

Method: Mearest neighbour resampling -

Forest Monitoring
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B collocation >

Create Layer Stack

Source Products

Master {pixel values are conserved):
[1] S06W056_07 =l HH db "
Slave Products

Target Product Add product(s)... I
Mame: Add product file(s)...
collocate Add directory(s)...
Save as: | BEAM-DIMAP - Add directory recursively...
Directory: —|'
D:\Sommersc————— "
B Add product >

Open in SHAP

As slave product, the HH
Renamingof Sour{ T ST 7 ST data from 2007!

[ Rename mast [][3] 506W056_10_s|_HH_db T
[][41 S08W056_10_sl_ HV_db | =

Rename slave I S&{SLAVE_MUMBER_ID}
Resampling
Method:  Mearest

[]selectal []Select none

Cancel

Run Close

Forest Monitoring




Create Layer Stack

Specify the output name as
“S06WO056_07_sl_HV_HH_db”!

B collocation ot
File Help

Source Products
Master (pixel values are conserved):
[2] S06W056_07 =l HV_db "

Slave Products
[1] S0BW056_07_s|_HH_db

|\-_|-

Target Product

MName:
S06W056_0F_sl_HV_HH_db

Save as: BEAM-DIMAF w

Specify the output directory! E—
D\ FsUSommerschule 2022 \Data\06_Forest_Monitoring\Processed - |

Specify the master
components name as
“${ORIGINAL_NAME}_HV”!

Specify the master
components name as
“${ORIGINAL_NAME}_HV”!

Open in SMAP

Renaming of Source Product Components

Rename master components: | S{ORIGIMAL_MAME} HV

Rename slave companents:

&{ORIGINAL_NAME}_HH

Resampling

Method: Mearest neighbour resampling -~

Click “Run”!

Result: Layer
Stack with
two layers:

Product Explorer X | PixelInfo |

&4 [1] S06W056_07_sl_HH_db
B [2 S06W056_07_sl_HV_db

F-5 [3] S06W056_10_s|_HH_db

F-5 [4] S06W056_10_s|_HV_db
EIQ [5] S06W056_07_sl_HV_HH_db
G- 03 Metadata
I:] Flag Codings
El Vector Data
E-S3 Bands
B band_1Hv
[ band_1_HH
ﬁ collocationFlags

Forest Monitoring



Calculate Polarization Ratio

B Band Maths >

Target product:

2) S pec i fy t h e [5] S06W056_07_sl_HV_HH_db v

Output name as % Mame: ratio

13 I’atl O” ! Eesmpﬁnn:
Uit

Spectral wavelength: 0.0

Virtual (save expression only, don't store data)
Replace MaM and infinity results by Hall

[ ] Generate assodated uncertainty band

1) From the menu, select Band maths expression:
“Raster” -> “Band Maths...”! 3 Click at “Edit

Expressions...”!

I E [5] S06W036_07_sl_HV_HH_db - [D:\FSU\Sommerschule2022' Data'06_Faorest_Manitorin
File Edit View Analysis Layer Wector j i
= % 1/7 PA |L| Band Maths... Load... Save... | Edit Expression... |I

Cancel Help

Forest Monitoring




Calculate Polarization Ratio

E Band Maths Expression Editor x
Product: | [5] 506W056_07_sl_Hv_HH_db v Attention! Remember the
Data sources: Expression: I l [ . ) l f l . h .
T - $5.band 1 HH — $5.band 1 IV I calculation rules for logarithmic
55 band 1 _HH values!
=== B - @
%25 _collocationFlags
et | Enter the formula to calculate the Linear Values Logarithmic Values
°’ % polarization ratio of HH and VV!
. multiplication >  addition
Constants. . . . log,(u-v) log,u+ logav
operciee | Please remember: Pixel values are — _
. . . division -  subtraction
mnczicns._. | giVeN in dB, which means they are log, logau — logyv
in the logarithmic domain! — —
exponentiation >  multiplication
log,u” r-logau
haow band
Z . Therefore you have to subtract HV root extraction = division
W Masks I
Show tie-paoint grids from HH' log,\u liogau
ey WL/ LI F Ok, no errors. r

] show single flags

ClICk “OK”I Cancel Help

Forest Monitoring




Calculate Polarization Ratio

B Band Maths ot
Target product: Product Explorer X | Pixel Info
R s w-Ed (1] S06W056_07_sl_HH_db
M : ti . L .

e — The result of the calculation 27t
Description: . [3] s0ewW056_10_sl_HH_db
Unit: will be added as a new i soswoss_io_s_tv_db

. . |5] 506W055 07 sl HY HH db

Spectral wavelength:|0.0 virtual band. To convert it to § me ~ =

Virtual (save expression only, don't store data) a p ermanen t b an d , se le Ct il Flag Codings

infini . . E Vector Data

Replace MaM and infinity results by Hal th e ba N d 13 ratl O” , Cl.' C k th e 5 Bands

[] Generate assodated uncertainty band H ----- B band_1_Hv
Band maths expression: rl g!? t mouse b u tt(,)’ nan d ----- @ band_1_HH

§5.band_1_HH- $5.band_1_HV select “Convert Band” from - @ gaﬁmmam

L. @ Hir
the ConteXt menU! Propagate Uncertainty...
Load... SEVE... E Edit Expression... i Add Elevation Band
Band bdathe
Cancel Help Convert Band I
Filtered Band...

Click “OK”!

Linear to/from dB

il Navig... | Colou - . e

Forest Monitoring




Calculate Polarization Ratio

The result of the calculation
will be added as a new |

Alternative:
Untick this option in the Band

kplorer x | Pixel Info

virtual band. To convert it tO swswoss 07 s i1 b
a permanent band, select /-7

S06W056_10 sl HH_db
the band “ratio”, click the sswoss_10 s _db

506W056_07_s|_HV_HH_db

right mouse button and |, ...
select “Convert Band” from |Fao Codings

Vector Data

the context menu! sz
------ B band_1 Hv

------ B band_1_HH

Propagate Uncertainty...
Add Elevation Band
Bard kathe

Conwvert Band I
Filtered Band...

Linear to/from dB

i | Navig... | Colou . e

Benivats: Maths window before starting the

Target product: calculation!
[5] S06W0556_07 sl HY rrroo

Mame: ratio

Description:

Unit:

SEEI:traI wauelengﬂﬁ: 0.0
Virtual (save expression only, don't store data) I

Replace MaM and infinity results by Nall

[ ] Generate assocated uncertainty band

Band maths expression:
£5.band_1_HH- £5.band_1_HVY

Load... Save... E Edit Expression. .. 1

QK Cancel Help

Forest Monitoring




Create RGB-View

Product Explorer X | Pixel Info —_ @ [5] ratio
In the Product Explorer, select @& [1] S06W056_07_sl_HH_db
the Layer Stack product name - [ S06W0S6_07. sl H_db
. . -6 [3] S0eW056_10_sl_HH_db
and click the right mouse G [4] SOBWOS6_ 105l HU_db
button! S [5] S08W056_07_s|_Hy_p -
’ |:| Metadata Band Maths...
From the context menu select (-3 Flag Codings Add Elevation Band
“Open RGB Image WindOW”! g Vector Data Add Land Cover Band
=8 Band
E-----E?nbsand_l_H'u' Group Modes by Type
-ﬁ band_1_HH I Open RGE Image Window
'g collocationFlags Open H5V Image Window
ratio —

Forest Monitoring



Create RGB-View

Forest Monitoring

To select image bands for
the three RGB-Image-
Channels, use the drop
down menus and select a
band from the list!

el Lo

B select RGB-Image Channels >
Profile:
& B [l
Red: |55.band 1 HV N
R L3 Ly

SEET §5.ratio

[ ] fixed range mirt max
Blue: |55.collocationFlags | e

[] fixed range min max

Expressions are valid

[ ] 5tore RGE channels as virtual bands in current product




Create RGB-View

Forest Monitoring

To select image bands for
the three RGB-Image-
Channels, use the drop
down menus and select a
band from the list!

el Lo

B select RGB-Image Channels >
Profile:
& B [l
Red: |55.band 1 HV N
R L3 Ly

SEET §5.ratio

[ ] fixed range mirt max
Blue: |55.collocationFlags | e

[] fixed range min max

Expressions are valid

[ ] 5tore RGE channels as virtual bands in current product




Create RGB-View

B select RGB-Image Channels x

Profile:

_____

. Red: |#5.band 1 HH w I
For our exercise, select _
[] fixed range mir max
Red: HH band
Green: |$5.band 1 HV w I
. [] fixed range min max
Blue: ratio
Blue; s5.ratio v I
[] fixed range mir max

Expressions are valid

[ ] Store RGE channels as virtual bands in current product

Cancel Help

Click “OK”!

Forest Monitoring
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B snap

File Edit View Analysis Layer Vector Raster Optical Radar Tools Window Help

Create e A g

[ Product Explorer X | Pixel Info -

<<

&

° @54 [1] S06W056_07_sl_HH_db s

R G B V 46 [21 5061056_07_sl_Hv_db 5
— I e W -6 [3] S06W056_10_s!_HH_db 2

+-6 [4] S06W056_10_s|_HV_db §

=& [5] S06W056_07_sl_HV_HH_db 8

+- (3 Flag Codings
+ D Vector Data

=-&3 Bands

|
|
#- (0 Metadata
|
|

Ateiqr pnpoid 2

File Edit View Analysis Layer Vector Raster Optical Radar Tocols Window Help

aG [ e ll@BwlF Y LBITE S B

J1abeuBy ysely Q-J

1Navigati... Colour ... | Worl... X |World ... ETime S... |LayerE... ‘

Select the “Hand” icon from the toolbar.
Click into the image, hold down the left
mouse button and move the mouse back
and forth to move the image content!
Use the mouse wheel to zoom in and out!

Off Globe Downloading

v

X 2031Y 2293

Lat -6.50956 Lon -55.54867 Zoom 2060.8:1 Level 1 Pixel Spacing: 0m 0 m °

Forest Monitoring




Speckle-Filtering

Forest Monitoring

From the menu select “Radar”

-> “Speckle Filtering” -> “Single Product Speckle Filter”!

Y File Edit View Analysis Layer Vector Raster Optical Radar Toels Window Help

S% A A© L

Product Explorer X | Pixel Info |

w-& [1] S06W056_07_s|_HH_db
- [2] S06W056_07_sl_HV_db

it Ei GCP ]
App.lg,rGrl:ll.tFlle ,% o % -;{ e Iy &
Radiometric »
Speckle Filtering  » I

Single Product Speckle Filter

Coregistration -]

Multi-ternpeoral Speckle Filter

Limd imf. e o LY




Speckle-Filtering

4) Click the tab “Processing Parameters”!

1) The Layer Stack is our

source product. N

3) Specify your

& Single Product Speckle Filter

File Help

g Paraneterd processing Parameters |

Source Product

I [5] 506W055_07_sl_HV_HH_db . I

Target Product

Marne:
S06W056_07_sl_HV_HH_db_Spk

Save az: |BEAM-DIMAP w

Directory:
ou t p u t d i rec t 0O ry! a | D:\FsU\Sommerschule 2022\Data'06_Forest_MonitoringProcessed

Open in SMAP

2) SNAP
automatically adds
“ Spk” at the end of
the file name to
create the output
name

Forest Monitoring
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1) Select the source ipeckle Filter X & Single Product Speckle Filter >
bands| File Help
Ijo Eet&rs Frocessing Parameters IO Parameters | Processing Parameters
band_1_Hv and_1_|
band_1_HH and_1_|

collocationFlags

= 3) Enter 5 as X and
Y filter size!

Source Bands:

Filter: Lee Sigma w Les e
Mumber of Looks:  [Poxcar ~ Filter Size X {odd number): 5
Median
Window Size: Frost Filter Size ¥ (odd number): 5
Sigmas ]
Target Window Sizé Mumber of Looks: 1.0

2) As filter select

“Lee” from the drop Close . -
down menu! Click “Run”!

Forest Monitoring
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E [6] RGB - S06W056_07_sl_HV_HH_db_Spk - D:\FSU\Sommerschule2022\Data\06_Forest_Monitoring\Processed\S06W056_07_sl_HV_HH_db_Spk.dim - SNAP - m} X

File Edit View Analysis Layer Vector Raster Optical Radar Tools Window Help
rea e W A UOB M QBB ACRTEE rOAANINTEYOR 2
[ (5] ratio xig [s1RGE X [[H [61RGB

<«

.
Product Explorer X | Pixelinfo |

° 76 [1] S06W056_07_sl_HH_db
+-& [2] S06W056_07_sl_HV_db
— I e W S -8 [3] S06W056_10_s|_HH_db
i [4] S06W056_10_sl_HV_db
g [S] S06W056_07_sl_HV_HH_db
#-(3 Metadata
- (33 Flag Codings
+-(Z3 Vector Data
=-&3 Bands
o[ band_1_HV
[ band_1_HH
i ﬁ collocationFlags
ﬁ ratio
=& [6] S06W056_07_sI_HV_HH_db_Spk

- (01 Metadata

Use the speckle T

+- (3 Vector Data
=& Bands

filtered product to o e

i@ band_1_HV
[ band_1_HH v

Create an RGB_ Navigati...| Colour ... |Worl... X |World ... |TimeS... |LayerE...| —
View!
See slides 21 — 25.

>
Jebeueyy 12den ([} Th

Ateigr pnpoid &

Jabeuepjsel

500 Km

+
L

Off Globe Downloading

3150 Y 2414 Pixel Spacing: 0m O m °
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E [6] RGB - S06W056_07_sl_HV_HH_db_Spk - D:\FSU\Sommerschule2022\Data\06_Forest_Monitoring\Processed\S06W056_07_sl_HV_HH_db_Spk.dim - SNAP - [m} X

File Edit View Analysis Layer Vector Raster Optical Radar Tools Window Help Q. Search (Ctrl+]]
Olllpare aF VAL ABEASCEBNETE NOAANNVEYORE \ I ZEC2AUOE P ¢ dMEr
| Product Explorer X | Pixel Info i — ||E [s51rRGB () X | v o ‘ﬁ [6] RGB x} v O

° 78 [1] S06W056_07_sl_HH_db ~ | e R
|- [2] S06W056_07_s|_HV_db NS
— @& [3] S06W056_10_sl_HH_db ; 3N

<«

i

i

[4] S06W056_10_s|_HV_db

[5] S06W0S6_07_s|_HV_HH_db
- (3 Metadata

(33 Flag Codings

+ E] Vector Data

=3 Bands

o[ band_1_HV

[ band_1_HH

i-[@ collocationFlags

@ ratio

1} @@
Jebeuey 12he () Th

i

Aleign pnpoid &

+- (3 Metadata

Compare the unfiltered " 8 s

4-[@3 Vector Data
=-&3 Bands

and the filtered RGB- ¥ i i‘
Views using horizontal e 5
tiling!

JELEVENRTEEN] [[:J

Navigati...| Colour ... | Worl... X |World ... | Time s... | LayerE...

See slides 10 - 12!

500 Km

¥ Lais 2 : o Spad ¥
Off Globe Downloading | AN s & o - s 3 \}ﬁ‘\l X ; § 1
X 2523 Y 1767 Lat -6.39267 Lon -55.43933

Zoom 1279.6:1 Level 1

Pixel Spacing: 0m 0 m °
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View pixel values

G\ /: 9 i it Vi ' i i
From the menu Sel.eCt V|eW -> File Edit View Analysis Layer Vector Raster Optical Radar Tools Window Help
. . Tool Windows » Devel s o
13 9 1] 9 eveloper
Tool Windows” -> “Pixel Info”! & § _ :
Toolbars p] Optical » |
Product] [ statusbar Radar *
[=| Positiol . .
Synchronise Image Cursors w/ In-Situ Data Access
¥ | Synchronise Image Views 4 Product Library
2 Colour Manipulaticn
Full Screen Alt+Shift+Enter | = T AT
= Layer Editor
|T"T|E = Layer Manager
=/ Bands £ Mask Manager
GCP M
[ Tie=Point Grids i enegE
| Flags A4 Pin Manager

#r Quicklooks

B Mavigation
I %4 Pixel Info

Forest Monitoring




View pixel values

’ﬁ [6lband_1HV X v o
‘ L

Please open speckle
filtered HV data by double-
clicking the image band!

Product Explorer X | Pixellnfo |
& [1] S06W056_07_sI_HH_db
- [2] S06W056_07_sI_HV_db
& [3] S06W056_10_s|_HH_db
-6 [4] S06W056_10_sI_HV_db
& [5] S06W056_07_sI_HV_HH_db
& [6] S06W056_07_sI_HV_HH_db_Spk
G-C3 Metadata
|:| Flag Codings
I:l Vector Data

Ep=

Bands

Forest Monitoring




View pixel values

ﬁ [3] band_1 - S06W0536_10_sI_HH_db - DAFSUASommerschule2 0224 Data\06_Forest_Monitoring'nput_Data\306W056_10_sI_HH_db.tif - SNAP

File Edit View Analysis Layer Vector Raster Optical Radar Tools Window Help

aB ARl LRBRELSB XE

e Ry e

y ¥
*. 1,, " When you have selected
T

the hand tool and you
’ W over the image, you can

move the mouse pointer
/“' P | see the pixel information

in the Pixel View tool

Product Explorer | Pixel Info X | -
[=| Position
Image-X 273|pixel
Image-Y 2250 |pixel
Longitude 55°43' 17" W/degree
Latitude €%30'32" S|degree
{Map-X -55.20477T77T777778[%
{Map-y -¢.503)®
| Time
[=| Bands
band_1_Hv -11.21025|amplitude
[+ Tie-Point Grids
| Flags

window, e.g. the value of

M the band_1_HV amplitude.

. - W
. s e <

-

Observe the pixel values of the forested areas (white to light grey areas) and the non-forested areas
(dark regions)!
You will notice that the backscatter values for the forested areas will range between -10 and -12 dB,

whereas the non-forested areas show much lower backscatter values in the range from -19 to -22 dB.

Forest Monitoring
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Mask area covered by forest

Band Maths .
1) Select the speckle- B ¢
Target product:

filtered Layer Stack! 3) SpeC|fy the [5] S06W056_07_sl_HV_HH_db_Spk y
| Output name as WLEDF

Product Explorer X | Pixel Info

. Description:
@ [1] S06W056_07_sl_HH_db “ rat|o”! -
-8 [2] 508W056_07_sl_HV_db Unit;
---Q [3] 508wW055_10 sl HH_db Spectral wavelength: 0.0
H-E [4] soswose_10_sl_HY_db
: [ ] ¥irtual (save expression only, don't store data) I
Replace MaM and infinity results by Hall
..|:| Flag Codings Generate assodated uncertainty band
- (@ Vector Data H H H nd maths expression:
. b 4) Untick this option! ¢ ;
- ----- [E collocationFlags il
B8 band_1_Hv
i band_1_HH
- ﬁ ratio
Load... Save... I Edit Expression...
113 113
2) Open the “Band Maths...“ tool
I E [5] S06W0536_07_sI_HV_HH_db - [k\FSU\Sommerschule2022\Data\06_Forest_Maonitarir

File Edit View Analysis Layer Vector Clatical B Tocl . « . . ’ Cancel Help
A% 72 er A Band Maths.. | 5) Click “Edit Expressions...

Forest Monitoring




Mask area covered by forest

Data sources:

-collocationFlags
.band 1 HV
-band 1 HH

RIS TS TR T
|| oh || oh

-ratio

Show bands

Show masks

Show tie-point grids
[] Show single flags

E Band Maths Expression Editor

Constants. ..
Operators. ..

Functions. . .

if f6.band 1 HV < -15 then 0 else 1

A

Enter the expression:
if $6.band_1_HV < -15 then 0 else 1

| Expression:

.| This means: If the pixel value of band_1_HV is lower then 15, save a “0” at
__ this pixel position. If it is larger, then save a “1” at the pixel position.

‘1 il J -:-E!ﬂ a5 Ok, no errors.

Cancel Help

Click “OK” to close the window!

Forest Monitoring
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Mask area covered by forest

B Band Maths >
Target product:

[6] S0EW0OS6_07 sl_HV_HH_db_Spk W
Mame: forest_mask_2007

Description:

LInit:

Spectral wavelength: 0.0

[] virtual {(save expression only, don't store data)

Hal

Replace MaM and infinity results by

Generate assocated uncertainty band

Band maths expression:
it 86.band_1_HY < -15 then 0 else 1

Load... Save... Edit Expression. ..

Cancel Help
= 4

Click “OK” to start the calculation!

Forest Monitoring
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E [6] forest_mask_2007 - 506W036_07_sI_HV_HH_db_Spk - D:\AFSU\Semmerschule2022'\Data\06_Forest_Moenitoring' Processed\S06W056_07_s|_HV_HH_db_Spk.dim - SNAP — m] x
File Edit View Analysis Layer Vector Raster Optical Radar Tools Window Help
Mask area aP L A l@RnlE Y TRETLECE T LOAANINTEYOR 2 \2EETCA U@ P [ 4dMmMBr ~
Product Explorer X | Pixelinfo | — || (] band_1.Av /[ [6] forest_mask_2007 x| L=
m-E [1] 306W056_07_sl_HH_db ' =
-6 [2] 506W056_07_8l_HV_db 5
C & [3] S06W056_10_s|_HH_db 2
OV e r e i [4] S06W056_10_sl_HV_db §
-6 [5] 506W056_07_&l_HV_HH_db 2
=& [6] S06W056_07_sl_HV_HH_db_Spk 3
-2 Metadata -
(3 Flag Codings _4-:
ores e :
& 3 Bands £
B collocationFlags 5—
B band_1_Hv =
band_1_HH
= =
:
o
g
&
[}
Result:
eSult:
Black pixels -> Pixel value =0 ->
White pixels -> Pixel val
Off Globe Downloading
X 126 Y 2790 Lat -6.62000 Lon -55.97200 Zoom 874.0:1 Level 2 Pixel Spacing: 0m 0 m °

Forest Monitoring




Repeat these steps for the data
set from the year 2010!
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E [8] S06W036_10_sI_HV_HH_db_Spk - [D:\FSUNSommerschule20224Data\06_Forest_ Monitoring\Processed\S06W056_10_sI_HV_HH_db_Spk.dim] - SNAP — O Y
Q- Ssearch (Ctrl+])

File Edit View Analysis Layer Vector Raster Optical Radar Tools Window Help
B A UORREZEI BT LASEXEFERVAANNTVEYOR 2 O EE T AU Pl g JdIB: ¢

L =]

Product Explorer | Pixel Info | =
<= [1] S06W056_07_sl_HH_db
[2] S06W056_07_sl_HV_db
[3] S06W056_10_sl_HH_db

=2
El
&S [4] S06W055_10_sl_HV_cb
=
El

[ [s] band_1 Hv < | [6] forest_mask_2007 X | B [Fratic x | [ [ band_1 HH X ‘ Bl [81band_1 Hv | B [e] ratic x ‘ [E] (3] forest_mask_2010 x‘
. L] .

[5] 506W056_07_sl_HV_HH_db

1ebeveyy izdeT )

B-E-E--8-8-8-a

Adeag] pnpoid &

Jmbeuel fse i)

The forest-non-forest mask for he
data from the year 2010 also
contain:

| |T|me S... | LayerE... =

Black pixels -> Pixel value =0 ->
non-forested area

White pixels -> Pixel value =1 ->
forest area

- 500 Km . ) ; Y " A B e A | L
. - i g ) i N
- s : g , ‘;
Off Globe ‘ " e e . -

X =Y - Lat - Llon - Zoom - Level - Pixel Spacing: --m —-m °

Forest Monitoring




Compare
masks

Compare the masks
from 2007 and 2010
using horizontal tiling!

See slides 10 - 12!

Forest Monitoring

E [6] forest_mask_2007 - SOEWO056_07_sI_HV_HH_db_Spk - D:\FSUNSommerschule20224Data\06_Forest_Meonitoring'\Processed\S08W056_07_sI_HV_HH_db_Spk.dim - SNAP

File Edit View Analysis Layer Vector Raster Optical Radar Tools Window Help

afG APl T LRE

c,n.p% :.;cﬁ [ {n-;,@%&csc:‘

Product Explorer > | Pixel Info |

@ [4] soew056_10_sl_HV_db
Q [5] S06W056_07_sl_HV_HH_db
. (3 Metadata
E| Flag Codings
D Vector Data
=] &3 Bands

-ﬁ collocationFlags

[ band_1 Hy

[ band_1_HH

@ ratio

Q forest_mask_2007
~&= [7] S06W056_10_sl_HV_HH_db

. 3 Metadata

(3 Flag Codings

D Vector Data

é 23 Bands
-ﬁ collocationFlags
[ band_1 Hy
‘[ band_1_HH

A

v

Navigati.‘.|Co\our ‘Worl.‘. X |World ...

Time 5...

Layer E... | =

sv v
T
6
5
4
3
2
1

Off Globe

500 Km

[ (5] forest_mask_2007 xl_

“"f",

s

&

¥ O [ [8] forest_mask_2010 x
FEy

2007

NvBeRE 9 EETL0Lee P

Trying to find places where
there was forest in 2007 but
not in 2010.

el Spadng: --m --m

Y (R

=1 2010
| -

— ] X
Q- Search (Crl+)
dIME -
L=

Asegr prpoid 1 1ebeve 12k ([

iabeuey ysel i




Create Layer Stack

To combine both speckle-filtered products with the forest-non-forest mask in one layer stack, we
use the Collocation tool again.

F rom t h e menu. se le Ct b - DAFSUASommerschule20224 Data\ 06_Forest_Menitoringnput_Datah S06W056_10_sI_H
’

“Raster” -> “Geometric” -> or |Raster Optical Radar Tools Window Help

o B Band Maths... | GCP oo-a
“Collocation”! | = _ v e B INH k@

Geo-Ceoding Displacement Bands...

Subset..

DEM Tools #

Geometric » Level-3 Binning i
Masks ? Mosaicking :
Data Conversion 2 Reprojection .
Image Analysis g Resampling &
Classification >

GeFolki Co-registration
Segmentation . i

Change Detection
Export

Collocation

Forest Monitoring




k B cCollocation *
Create Layer Stac
Source Products
1) As Source Product (Master), select 2'Masterfnixelvaluesaremnsewed;:
. . . [6] S06W056_07_sl_ HV_HH_db_Spk "
speckle-filtered product containing FEU&PWM
data and mask for the year 2007! [1.206W0s6 10 o Hv HiH db ook &
2) As Slave Product, select speckle- d
. o e Target Product
filtered product containing data and e
mask for the year 2010! | colocate |
/ [] Save as: | BEAM-DIMAF w
3) Specify the output name, e.g. Drectory:
« co l lO c ate ”| D:\FsU\Sommerschule 2022\Data06_Forest_Monitoring\Processed e
; [+] Open in SMAP
4) Specify the output directory! e

Rename master components: | S{ORIGINAL_MAME} 2007

Rename slave components: | ${ORIGINAL_MAME} 2010

5) Specify the master components
name as “${ORIGINAL_NAME} 2007”!

Resampling
Method: Mearest neighbour resampling -

6) Specify the master components
name as “${ORIGINAL_NAME}_2010"! Click “Run”! -

Forest Monitoring




B snap - Error % |

_ | An internal error occurred during the target product initialisation. |
= Type: llegalArgumentException
Message: Metadata attribute 'centre_heading' not found

(04 Cancel

In SNAP 9 an error occurs at this stage of processing!

This was not the case for the last years version of SNAP, version 8. Most probably this will
be fixed with on version-9 internal update.

For the moment, we will show you a work-around in the next slides.

Forest Monitoring



Create Layer Stack — Work Around

1) Select the speckle-
filtered product with
data and mask for the

year 2010 in the
Product Explorer!

|| Product Explorer X | PixelInfo |

-0 Metadata
I:l Flag Codings
I:l Vector Data
-3 Bands

- ----- ﬁ collocationFlags
[ band_1_HV
[ band_1_HH
- @ ratio

------ B mask_2007

- (23 Metadata
I:l Flag Codings
CI Vector Data
E}a Bands

3 collocationFlags
[ band_1_HV
[ band_1_HH
@@ ratio

------ B mask_2010

2) Open the “Band Maths...“ tool

! E [3] 506W056_07_sI_HV_HH_db - [DA\FSUNSommerschule20224 Data\ 06_Forest_Monitorin

File Edit View Analysis Layer Vector Raster Optical Radar Tools Window Help

=i 17 '-P,llm @ Band Maths... I I

[

Forest Monitoring



Create Layer Stack — Work Around

ﬁ Band Maths

Target product:
1) Target Product is 2010 data set I CE T RTERE Y :

Mame: forest_mask_2007
Description:
Unit:
2) E nte rnew ban d Nnam e, e.g. Spectral wavelength: 0.0
¢« fo re St_m as k_2 O O 7 » ! [] virtual (save expression only, don't store data)
Replace NaM and infinity results by Hal
Generate associated uncertainty band
. . . Band maths expression:
3) Untick this option!
Load. .. Save... Edit Expression... I

4) Click at “Edit Expression!”

Cancel Help

Forest Monitoring




Create Layer Stack — Work Around

E Band Maths Expression Editor =L
1) From the drop down menu, select + [B1 S06W056_10 sl HV_HH_db_Spk g
the 2007 data set! -
$ =
- E
%59 _ratio € e i
29 forest _mask_2010 B/ @ i
(@) i
Constants. - - e I
Show bands CEesrsEEsa - - i
Show masks FuncEiens. - -
Show tie-point grids o
[ ] Show single flags 5

Cancel Help

Forest Monitoring




Create Layer Stack — Work Around

1) With a single mouse click at the

entry $x.forest_mask_2007, this

band is transferred to the Epression

entry window.

E Band Maths Expression Editor

Data sources:

%38 .collocationFlags
%8 .band_1_HV
%8 .band_ 1 HH
-

78 _forest_mask 2007

Show bands

Show masks

Show tie-point grids
[ ] show single flags

(@l
Constants. ..
Operators. . .

Functions. . .

Expression:

$8.forest_mask 2007

Ok, no errors,

Cancel Help
Click “OK” to close the window! ==

Forest Monitoring
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Create Layer Stack — Work-Around x

Target product:
[9] S06W056_10_ sl HV_HH_db_Spk "
Mame: forest_mask_2007
Description:
Lnit:

Spectral wavelength: 0.0
[ ] Virtual (save expression only, don't store data)
Replace MaM and infinity results by Hall

Generate assodated uncertainty band

Band maths expression;
&35, forest_mask_2007

Load... Save... Edit Expressian. ..

Click “OK” to finally
transfer the band! | e[ 0] conee [ e

Forest Monitoring




Create Layer Stack — Work Around

As a result, we now have both JIERE 51 506v1056_10_sl_Hv_HH_db_Spk
forest masks in one product. - Metadata
[+ (3 Flag Codings
I:I Vector Data
Eia Bands
----- @ collocationFlags
------ B band_1_Hv

------ B band_1_HH

o ralio

‘ ﬁ forest_mask_2010
ﬁ forest_mask_2007

Forest Monitoring



Create Forest Change Product

1) Select the 2010 product
containing both forest masks
(from the year 2007 and 2010)!

e 2) Open the “Band Maths...“ tool
I:I Flag Codings
E G- (30 Vector Data | BB 15] 506W056_07_sI_HV_HH_db - [D:\FSU\Sommerschule2022\Data\06_Forest_Monitorir
23 Bands File Edit View Analysis Layer Vector i i
' """ [@ collocationFlags = L+ 1A er |A] d _ 'J
[ band_1_Hv
[ band_1_HH
I . ..... ﬁ ratio
----- B forest_mask_2010
l - B forest_mask_2007

Forest Monitoring



Create Forest Change Product

¥ eand Maths x

Target product:
L2008 10 SLE O db SOk
1) Enter name Of new band’ é M forest_ch
ame. rest_chnange
e.g. “forest_change

2
!

Description:
Unit:

Spectral wavelength: 0.0

[] ¥irtual (save expression only, don't store datal I
2) U N ti C k t h i SO pti on ! Replace MaM and infinity results by Nal

Generate assodated uncertainty band

Band maths expression:

Load... Save. .. I Edit Expression... I

3) Click at “Edit Expression...”
l Cancel Help

Forest Monitoring




Create Forest Change Product

ﬁ Band Maths Expression Editor x
Product: | 9] S06W056_10_sl_HV_HH_db_Spk . To calculate the forest change,
Data sources: Expression: ¢ subtract the 2010 forest-non-
%9 _collocationFlags $9.forest mask 2007- $9.forest mask 2010
— e — — forest mask from the 2007 forest-
== B -
$9.band_1 HH . non-forest mask!
359 _ratio
£9 . forest_mask 2010 @ /s @
$5%.forest_mask 2007 (@)
Constants. .. ke
Show bands Cperatozrs. .. -
Show masks Funstions. .. -

Show tie-point grids
[] show single flags

Click “OK” to
close the window!

Cancel

Ok, no errors.

Help

Forest Monitoring
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Create Forest Change Product

B Band Maths *
Target product:

[9] s0ewW0s6_10_sl_HV_HH_db_Spk e
Mame: forest_change

Description:

Unit:

Spectral wavelength:|0.0

[] virtual (save expression only, don't store data)

Hall

Replace MaM and infinity results by

Generate assodated uncertainty band

Band maths expression:
£9.forest_mask_2007- £9.forest_mask_2010

Load... Save... Edit Expressiaon...

Click “OK” to finally calculate the ITI —
forest change product! |

Forest Monitoring
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ﬂ [9] forest_mask_2010 - S06W056_10_s|_HV_HH_db_Spk - D:\FSU\Semmerschule20224 Data'\06_Forest_MonitoringProcessed\S06W056_10_sl_HV_HH_db_Spk.dim - SNAP — O *

C r e a t e F O r e S t File Edit View Analysis Layer Vector Raster Optical Radar Tools Window Help Q- Search (CU 4D
SR VA LUOR T CRELACRTE »OAANNTEYIORE I EETLACUCEPIL (G dDE:

L = [T

[ 9] forest_mask_2007 x ~ O ([ [5] forest_mask 2010 X =

<«

A=

Product Explorer X | Pixelinfo | — | [E 191 forest_change =

Change Product ==

+ 23 Flag Codings
+ - tl Vector Data
=-Z3 Bands

- [a collocationFlags

pl

Jabeuely IAeT “ﬂ h

[ band_1 HY
[ band_1 HH

As a result, we only an

Aleagn pnpaid G

get the areas where Q;
there was a change e
between 2007 and ey
2010. EEE

JabELe HSEl IE

564 [9] SDEW0S56_10_s|_HV_HH_db_Spk
i+ (] Metadata

(2] Flag Codings

(23 Vector Data

23 Bands

----- [@ colocationFlags

..... B band_1_Hv

..... B band_1 HH

ratio

----- forest_mask_2010

Navigati... Colour ... |Worl... X |World ... Time S... | LayerE... -

{4}

500 Km

forest_change O Gobe

Lat-6.51756 Lon -55.20600 Zoom 1873.5:1 Level 1 Pixel Spacing: Om 0 m ° [

X 3573 Y 2328
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In 2010 these features (most probably clear-cuts) appeared
or increased in size when compared to the 2007 data. In the
difference map, only those feature remain, which
experienced a change between the two years.

- T
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