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Objectives

»Familiarizing with SNAP toolbox

»Familiarizing with Sentinel-1 GRD prodcucts

» Calculation of backscatter intensity from Sentinel-1 detcted products
»Analysis of temporal backscatter signatures for various land cover types
»Change detection over AOI (Beijing Daxing International Airport)
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Introduction

Different penetration capability, depending on wavelength
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Introduction
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Introduction

Input data: multitemporal stack of Sentinel-1 GRDH images over South America

10 September 2021

S1B IW_GRDH_15DV_202109107094944 _202109107T095009 028634 036ADE 6409
1 September 2017

S1A IW _GRDH_1SDV _20170901T7094957 _20170901T095023 018180 _01E8CD_9CB1

Output:
« temporal backscatter signatures for various land cover types
« change detection — deforestration in Brazil
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Data preparation

1. Opening the S1 data For unzipped products

SHAP

p SNAP'- ©Open Product

File| Edit View Analysis Layer Vector Raster Optical Radar Tools Window Help
& Open Product.. = B P o il - ' A A Look In: ||j S1B_IW_GRDH_15DV_20180309T174910_20180309T174935_009958_0120AF 4CES SAFE
Reopen Product | |E o ‘h ‘J : S\ | & &
&3 Product Library n'fo' 7 = = - Mame : | Size*Modified |
——— ’ ' 3 annotation B/7/18 4:13 PM
o [ measurement 8/7/18 4:13 PM
s 3 preview 8/7/18 4:13 PM
ol [ S1B_W_GRDH_15... 8/7/18 4:13 PM
[ support 8/7/18 4:13 PM
Sl ol manitest. sate 21 KB 8/7/18 4:13 FM
Session 4 S1B_IW_GRDH_15. . 19 KB 8/7/18 4:13 PM
Projects »
Import »
Export »
Exit
| & s1B_IW_GRDH_1SDV_20190219T055747_20190219T055812_015011_01C0C5_16E0.zip | e Miape 0 [manifest safe

¢ S1B_IW_GRDH_15DV_20190315T055747_20190315T055812_015361_01CC2F_2DED.zip
i S1B_IW_GRDH_15DV_20190420T055748_20190420T055813_015886_01DD7D_B255.zip
{ S1B_IW_GRDH_1SDV_20190514T055749_20190514T055814_016236_01E8EA_COBC.zip
i S1B_IW_GRDH_1SDV_20190713T055752_20190713T055817_017111_020314_33F3.zip

{ S1B_IW_GRDH_15DV_20190818T055755_20190818T055820_017636_0212DC_C2D4.zip

Files of Type: |AII Files
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Data processing Eesa

» Updating orbits
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Updating orbits

The orbit file provides accurate satellite position and velocity information. Based
on this information, the orbit state vectors in the abstract metadata of the
product are updated.

Radar / Apply orbit file

@ Apply Orbit File *

& Apply Orbit File *
Fle Help POEORB - few weeks after acq.
File Help
IfUPEFﬁFFIEtEFS Processing Parameters /
......................................... DR ters Processing Parameters
Source Product /O Parameters /
soUrce: Orbit State Vectors: | sentinel Restituted {Auto Download)
[1] 51B_IW_GRDH_1SDV_20190315T055747_20190315T055812 0.~ || .o =1l = e =Hll S entinel Precise (Auto Download) . .
Sentinel Restituted (Auto Download) > RESO RB - Wlth n feW h ours
[ oo = B org = TTOL TOUTTOT
Target Product
Mame:

RDH_15DV_20190315T055747_20190315T055812_015361_01CC2F_2DE0_Orb

Save as: |BEAM-DIMAP v
Directory:
C:LTC2019_demos\Output

Open in SNAP

Run Close
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Data processing

» Updating orbits
> Remove Thermal Noise
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Thermal Noise Removal

Radar/Radiometric/S-1 Thermal Noise Removal € 5-1Thermal Noise Removal X
File Help
R Tools window Help 1O Parameters [Procassing Parameisrs

Apply Orbit File
Radiometric
Speckle Filtering

- 1 al 4o t&R t. Polarisations: VH
Calibrate W
[¥] remove Thermal Noise

Radiometric Terrain Flattening
Remove Antenna Pattern [ Re-Introduce Thermal Noise

S-1 Thermal Noise Removal

Coreqgistration

Interferometric

e Band selection
Polarimetric

Geometric

Sentinel-1 TOPS
ENVISAT ASAR

SAR Applications

SAR Utilities

SAR Wizards

Complex to Detected GR
Multilooking

v v v v Vv Vv Vv v v v W
by ) 1D N T R T
s
A
| |

[Rn_][[Cone
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Data processing

» Updating orbits
» Remove Thermal Noise
» Radiometric calibration
Conversion of image intensity to sigma0 providing the radar backscatter
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Radiometric Calibration

From image pixel values or digital numbers (DNs) we can derive:

Beta Naught — radar brightness coefficient, reflectivity
per unit area in slant range which is dimensionless

Sigma Naught - power returned to the antenna from
ground (distributed scatterer) in dB. A number
comparing the strength of the signal to that expected
from an area of one square meter. It is defined with
respect to the nominal horizontal plane and is varying
with incidence angle, wavelength, polarisation and
scattering surface itself
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Radiometric Calibration

. . . - =alibraki x
Radar/Radiometric/Calibrate S Calibration
ile Help
j Tools Window Help |/ I/O Parameters rPrncessing Parameters |
Apply Orbit File a LAl S 1AMt Polarisations: VH
Radiometric Calibrate

Speckle Filtering Radiometric Terrain Flattening

Coreqgistration Remove Antenna Pattern
Interferometric S-1 Thermal Noise Removal

Polarimetric

v v v v Vv Vv Vv v v v w
ha ) | D, NI A T
s
A
|

Geometric e v asconslon axtis

Sentinel-1 TOPS e Calibration LUT TPG .

ENVISAT ASAR Output sigmal band

SAR Applications [ | Output gamma0 band

SAR Utilities [ | Output betad band

SAR Wizards

Complex to Detected GR

Multilooking

Pixel values can be directly related to the radar backscatter Run || Close
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Data processing

» Updating orbits
» Remove Thermal Noise
» Radiometric calibration
Conversion of image intensity to sigma0 providing the radar backscatter
> Speckle filtering
Filtering the inherent salt and pepper like texturing called speckles
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Speckle filtering

Radar |Tools Window Hel - i
ll—b | Ll aelp € single Product Speckle Filter % & Single Product Speckle Filter x
Apply Orbit File i
Radiometric » F)'l m @ I@ IM‘ [ File Help File  Help
Speckle Filtering I M Single Product Speckle Filter
Coregistration »| Multi-temporal Speckle Filter | 1/0 Parameters Processing Parameters 1/O Parameters Processing Parameters
Interferometric » T S e S
: 3 ; Source Product Amplitude_VH
Polarimetric > inbensity VH
Geometric > B source: I"rEI"-tSIth_ y
ot s ) 8 [1] S1A_IW_GRDH_15DV_20170901T094957_20170901T095023_018180_... + | ... Amplitude _V
Intensity_VV
ENVISAT ASAR » Source Bands:
SAR Applications » Target Product
SAR Utilities »
] : Name:
SAR Wizards B
Complex to Detected GR A_IW_GRDH_1SDV_20170901T094957_20170901T095023_018180_01E8CD_9CB1_Spk _ =
Multilooking Filter: Lee Sigma V)
[~] 5ave as: BEAM-DIMAP v i O o s .
Directory: Window Size: - y
C:\Users\Magdalena Fitrzyk )
Sigma: 0.9 v
[] Open in SNAP Target Window Size: | 3x3 e
- =

Spatial filtering with weighted average of selected filter across the image
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Speckle filtering

[ [6] Sigma0_vv_slv8_30Sep2019 X
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Data processing

» Updating orbits
» Remove Thermal Noise
» Radiometric calibration
Conversion of image intensity to sigma0 providing the radar backscatter
> Speckle filtering
Filtering the inherent salt and pepper like texturing called speckles
» Terrain correction
Compensate for geometric distortions caused by topographical variations of a
scene and the tilt of satellite sensor
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Terrain correction & Geocoding

Point B with elevation h above the ellipsoid is imaged at
position B’ in SAR image, though its real position is B". The
offset Ar between B' and B" exhibits the effect of topographic

distortions

Terrain Correction allows geometric overlays of data from different sensors and/or
geometries.
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Terrain correction & Geocoding

Radar / Geometric / Terrain Correction / Range Doppler Terrain Correction

Radar | Tools Window Help
Apply Orbit File PI Ecc Do-a
Radiometric » @ % o
: T — Speckle Filterin » E T
Product Explorer X |Pixel Info | =7 < (3
— - - | Coregistration » -
¢ & [1] S1B_IW_GRDH_1SDV_20180309T174910_2018( i s
T = = = Interferometric » = S
o (@3 Metadata : ¢ g e
idld
o~ (33 Vector Data - . — - - . 2
& @@ Tie-Point Grids Geometric »|fTerrain Correction »J Range-Doppler Terrain Correction g_
¢ &3 Bands 3 M SAR SmOTanon g
n Amplitude_VH ENVISAT ASAR »| SAR-Mosaic SAR-Simulation Terrain Correction —
[} intensity VH SAR Applications »| ALOS Deskewing =
B Amplitude_w SAR Utilities »| Slant Range to Ground Range =
B intensity_w SAR Wizards »| Update Geo Reference 0 )
Complex to Detected GR é
Multilooking 5
3
@
3 s
4 -]
i, ==
=
[«] i [»] ! =
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Terrain correction & Geocoding

& & 'Range Doppler Terrain € ion (g3
File Help File Help
I’ I/O Parameters | Processing Parameters I " I/O Parameters [ Processing Parameters
Source Product Source Bands: Sigma0_VH
source: Sigma0_W
|[2] S1B_IW_GRDH_15DV_20180309T174910_20180309T174935_009958_0120AF 4CB... | v 'E}
Target Product
Name:
ISlB IW GRDH 15DV 20180309T174910 20180309T174935 009958 0120AF 4CB8 Cal TC |
2 - % | | » H
[] Save as: [BEAM-DIMAP [~ Digial Elevation Mo del [SRTM 3Sec (Auto Download) ~ > DEM selection
Directory: DEM Resampling Method: !BILINEAR_INTERPOLATION |v[
[/appIication/workdir/LTC2018/subset small Cal TC |[:] Image Resampling Method: [BILINEAR INTERPOLATION lv’
Open in SNAP Source GR Pixel Spacings {azx rg): 10.0(m) x 10.0(m)
Pixel Spacing {m): [10.0 : > PIX I |n
Pixel Spacing (deg): [8.983152841195215E-5 | € Spac g
Map Projection: l WGS84(DD) } > M a p p rOJ ectl on
k out areas without elevation [ ] Output complex data
Output bands for:
Selected source band .
[]Incidence angle from ellipsoid [ ]| Local incidence angle [_] Projected local incidence angle T M aSkI ng a rea S
[ ] Apply radiometric normalization W Ith O Ut e I eva t|0 n
[Jsa 3 l l*‘
D Sa r 3 | l _.‘
D 53 eta
I Run H Close l I Run ” Close —|
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Data processing

» Updating orbits
» Remove Thermal Noise
» Radiometric calibration
Conversion of image intensity to sigma0 providing the radar backscatter
> Speckle filtering
Filtering the inherent salt and pepper like texturing called speckles
» Terrain correction
Compensate for geometric distortions caused by topographical variations of a
scene and the tilt of satellite sensor
» Creating a subset of S1 GRDH images
Spatial subset depending on the AOI
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Subset

File Edit View Analysis Layer Vector(}ptical Radar Tools Window Help

=7 % % % % ,a’ C‘&' Band Maths...

Filtered Band... -
Product Explorer X | Pixelinfo | A e | - Select AOI
©-&8 [1] S1A_IW_GRDH_15DV_20170901 _ - TR Poxel Coordinates | Geo Coordinates
i O Metadata o | ORI | ScenestartX: 0%
%3 Vector Data _ Geo-Coding Displacement Bands... 52 : Shaie Bt ¥ -
- (0 Tie-Point Grids Subset... Scene end X: 25,646 %
(3 Quicklooks DEM Tools » Sceneend Y: 17,936 15 .
&-&3 Bands Ceometric . : Coordinates of
i Scene step X: 142 th AOI
- 5 Amplitude_VH Masks 3 Scene step Y: 15 e
Intensity _VH
L, Data Conversion Subset scene width: 25647.0
@ Amplitude_vv _ Subset scene height: 17937.0
m Intensity_WV Image Analysu Source scene width: 25647
Classification Source scene height: 17937
. Fix full width
Segmentation e [ Fix full wi
Export [] Fix full height
Bands extractor

Estimated, raw storage size: 1754.9M

[ox ] [Fomed

Help
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Data processing

» Updating orbits
» Remove Thermal Noise
» Radiometric calibration
Conversion of image intensity to sigma0 providing the radar backscatter
> Speckle filtering
Filtering the inherent salt and pepper like texturing called speckles
» Terrain correction
Compensate for geometric distortions caused by topographical variations of a
scene and the tilt of satellite sensor
» Creating a subset of S1 GRDH images
Spatial subset depending on the AOI
» Linear to dB conversion
Compensate for very high dynamic range in visualisation
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Linear vs dB comparison

Histogram > ‘
Histogram for Sigma0_VH_mst_030ct2015
25,000,000 Use ROT mask:
22,500,000 b
20,000,000 #Bins: 512
i Log10 scaled bins
2 17,500,000 U
a )
15,000,000 ¥-Axis
= Auto min/max
=
g 12,500,000 Min: [0.0
]
2 10,000,000 Max: 93,6657
]
£ 7,500,000 [ Log10 scaled
5,000,000
2,500,000
o]
0 5 10 15 20 25 230 35 40 45 50 55 60 65 70 75 80 85 90 95
Sigma0_VH_mst_030ct2015 in intensity \E][y &8 ©8

[ (] Sigma0_VH_mst_030ct2015_db X |

4

&
[
X
=%

c

¥

Frequenc

350,000
325,000
300,000
275,000
250,000
225,000
200,000
175,000
150,000
125,000
100,000
75,000
50,000
25,000
0

Histogram for Sigma0_VH_mst_030ct2015_db

@m »

Use ROI mask:

B

#Bins: 512
[[] Log10 scaled bins

X-Axis
Auto min/max
Min: |-28.3608

Max: |19.7158

[ Log10 scaled

=30

-25

20 -15 -10 5 0 5 10
Sigma0_VH_mst_030ct2015_db in intensity_db

15

20
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Conversion from linear to dB

B (1] Amplitude_VH - STA_IW_GRDH T094957_20170901T095023_018180_01E8CD_9CB1 - C:\Users\Magdalena Fitrzyk\Downloads\S1A_IW_GRDH_1SDV_20170901T094957_201709017095023_018180_01E8CD_9CB1.zip - SNAP
File Edit View Analysis Layer Vec al Radar Tools Window Help

ﬁ% %%%&“ﬂ Band Maths... 3:_\+D.90**$ \
—_— Filtered Band... [
Product Explorer X | Pixel Info 8 (1] Amplitude_!
[1] S1A_IW_GRDH_1SDV_20170901 - = s e s
it (@ Metadata
#- (@3 Vector Data
- (@2 Tie-Point Grids Subset...
(@3 Quickiooks DEM Tools
& Bands Geometric
@ Amplitude_VH
E] ntensity_vH
. Amplitude_WV Convert Datatype
[ intensity_wv Image Analysis Converts bands to/from dB

Classification Amplitude to/from Intensity

Segmentation Linear to/from dB

Export

Geo-Coding Displacement Band

Aseiqry pnpoid &

Jabeuely 124e lm

Bands extractor

Band Select
Set No-Data Value

Jabeuepy) ysely Q.J
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Automatic Processing with Graph

-

a% D@ S ud

United Kingdom

Dublin

Birmingham

London

Guernsey

Paris

Off Globe

L

SNAR

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

Pk A MO ® &Y

Read | write |

i Flip
4 Image-Filter

4 TemporalPercentile

Product Explorer X | Pixel Info =
%: Graphs
-
Add ¥ L Input-Output »
Connect Graph | [ Optical » ‘E ]
.. Radar »
| Raster ¥ L Classification »
d Tools »| L Data Conversion »
kb Vector »| L DEM Tools »
¥ MphChl _| Geometric ¥ ¥ Collocate
4 SmosNetcdfExport | Ll Image Analysis | 4¥ Multi-size Mosaic
o Masks M| i Reproject
Navigation | Colour ... |Uncertai... |World... X |SMOSL... | [ 4 BandMaths %« Resample
4 BandMerge 4 Subset

-

Source Product
Name:

I

[zl

Data Format: -

Amsterdam

Rotterdam
Diisse|

Belgium

Luxembd Source product not selected

200 Km

Load I @Save I %\/ Clear I @Note

@Help [IDRun ‘I

Zoom --

Level --

<<

iJaﬁeuew ysen Ry i ‘ ‘Jaﬁeu#w ssfe [ | | i/(JEJqﬂ :pnpfud @ ‘

@

| Graph Builder

— Inserting blocks with particular

processing operators
(right mouse button)

. Save the graph and/or Run
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Automatic Processing with Graph — Calibration,

Terrain Correction

Graph Builder

File | Graphs

Apply Orbits: Sentinel Precise
Calibration: Output Sigma0
Speckle filter: Lee

Terrain Correction: pixel spacing 10m

I Read HW |.._.a| Calibration }—-| Speckle-Filter HT!rnh—Cﬂrudhn

The same settings like in
manual processing!

Read Write Apply-Orbit-File Calibration Speckle-Fitter Terrain-Correction
Source Product
Name:

[1] S1A_IW_GRDH_1SDV_20170901T094957_20170901T095023_018180_01EBCD_9CB1

Data Format: Any Format -

save as GRD Cal TC.xml

Bwoed | %o cer [ Znoe | Fsae | @ree | [>r
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Batch processing

A

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

SR e W @@ e

=

a% HaE fhdl P

M
i
%

Product Explorer X | Pixel Info

=] \
7. — 0 t ¢ 1) ETO € 55111 [ .
File Graphs - - Batch processing tool
(/0 Parameters .
File Name Type Acquisition Track Orbit dk > Ad d I ng d ata p rOd u Cts
0 Products
g - Target Folder
Navigation | Colour ... |Uncertai... |World... X |SMOSL... | [ 5 {BEAM TS 1 ’
- ave as: - v .
Tl - — Loading the graph
[/appIication/pi/Desktop/subset [ sl L1
[ ] skip existing target files [v] Keep source product name
Load Graph Il Run ” Close H Help 1
United Kingdom
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Batch processing

File Graphs
File Graphs
If0 Parameters | apply-Orbit-File | Calibration | Terrain-Correction | Write

I/O Parameters it-Fi i i i i i
File Name e e Track Orbit EII}: jo Apply-Orbit-File | Calibration | Terrain-Correction | Write
Subset_S1A_IW_GRDH_15D...[GRD 030ct2015 47 7994 ?}3 File Mame Type Arquisition Track Orhit 'ﬁ'}'
Subset_S1A_IW_GRDH_15D...[GRD 11un2015 47 11669 Subset 514 IW GRDH_1SD...|GRD 030ct2015 47 7994 —
Subset_S1B_IW_GRDH_1SD...|GRD 15Nov2017 47 8298 - Subset_S1A_IW_GRDH_1D...|GRD 11Jun2016 47 11669 *
Subset_S1B_IW_GRDH_15D... |GRD 10Nov 2018 47 13548 ? Subset_S18_IW_GRDH_15D... [GRD 15Nov2017 47 8298 =
Subset 51B_TW_GRDH_15D... |GRD 305ep2019 47 18273 Subset_S1B_IW_GRDH_15D...|GRD 10MNov2013 47 13548 ?
@- Subset_S1B_IW_GRDH_150... |GRD 305ep2019 47 18273
5
= Z
© i
5 Products %\:’,
Target Faolder 5 Products
Save as:  BEAM-DIMAP W Target Folder
Directory: Save as: | BEAM-DIMAP W
D:\DRAGOMN2019YFinal Dataset\GRD_processed Directory:

D:\DRAGOM2019'Final Dataset\GRD_processed
[ skip existing target files Keep source product name L ¥ \GRD_p

[ ] Skip existing target files Keep source product name

Run remaote | run Close Help
/ Run remote ...... L nadGraph ...... Foun Close Help

Open previously saved graph GRD_Cal_TC.xml
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Data processing

» Updating orbits
» Remove Thermal Noise
» Radiometric calibration
Conversion of image intensity to sigma0 providing the radar backscatter
> Speckle filtering
Filtering the inherent salt and pepper like texturing called speckles
» Terrain correction
Compensate for geometric distortions caused by topographical variations of a
scene and the tilt of satellite sensor
» Creating a subset of S1 GRDH images
Spatial subset depending on the AOI
» Linear to dB conversion
Compensate for very high dynamic range in visualisation
» Creating a multitemporal stack
Collocation spatially overlapping products (based on geolocation)
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Creating multitemporal stack

Radar | Tools Window Help

i ROPIY Srbit File

| Radiometric @A ILI I@;

4 2oy
) Speckle Filterin | — : ———
Coregistration I | Coregistration
1 »
»

4 [1] SigmaC

Interferometric S1 TOPS Coregistration »
DEM-Assisted Coregistration »

Stack Tools

Polarimetric

Geometric

Create Stack

Sentinel-1 TOPS »| Cross InSAR resampling Stack Averaging
ENVISAT ASAR » Stack Split

SAR Applications »

SAR Utilities »

SAR Wizards »

Complex to Detected GR
Multilooking

Collocating spatially
overlapping images

¢ Create Stack
| 1-ProductSet-Reader | 2-CreateStack | 3-Write |
File Name Type Acquisition Track Orbit

516 W GRDH 15DV 201.. T+

S16_W_GROA_LSOV_201

51B_IW_GRDH_150V_201.. =

516 W GRDH 150V 201..

51B_IW_GRDH_150V_201
=
5
=
¢

5 Products

& Create Stack

[ 1-ProductSet-Reader | 2-CreateStack | 3-Write |

Target Product

Name

S1B_IW_GRDH_1SDV_201803089T174910_20180308T174935_009958_0120AF 4CB8_Stack

Save as: [BEAM-DIMAR [~

Directory:

[rapplication/workdir/LTC2018|

| @ Help [>> fun

e Create Stack
1-ProductSet-Reader [ 2-CreateStack r/ 3-Write |
Master. S1B_W GRDH 15DV 20180308T174910 20180309T174935 009958 0120AF 4CE3
Resampling Tvpe: NONE e
Initial Offset Method: Product Geolocation -
Output Extents: Mostar \ sem

Find Optimal Master

[@mlom] \

« Product geolocation (if terrain
corrected)
« Orbits (if not terrain corrected)
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Collocation

. . E Collocation *
Raster |Optical Radar Tools Window Help
File Help
Band Maths...
Source Products
Filtered Band... Master (pixel values are conserved):
" DT [1] S1A_IW_GRDH_1SDV_20170901T094957_20170901T095023_0... ~
. Slave Products
Propagate Uncertainty... ®
Geo-Coding Displacement Bands... =
Subset...
DEM Tools > Target Product Reference and
Name: .
Geometric > Level-3 Binning -~ secondary images to be
Masks > Mosaicking [ Save as: BEAM-DIMAP v collocated
Data Conversion > _— Directory:
Image Anal}rsis 3 REPTD_]EETIGH C:\Users\Magdalena Fitrzyk\Desktop\WATERAGRI \data
Resamplin .
Classification ¥ P 9 ) ) Gl
Segmentation s GeFolki Co-registration Renaming of Source Product Components
Ex pOI‘t 5 MUlti'SiEE MUSﬂiE [“] Rename master components:  ${ORIGINAL_NAME} _M
T c ollocation [] Rename slave components: | ${ORIGINAL_NAME}_S${SLAVE_NUMBER _ID}
Resampling
Method: Nearest neighbour resampling -
core
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Data processing

» Updating orbits
» Remove Thermal Noise
» Radiometric calibration
Conversion of image intensity to sigma0 providing the radar backscatter
> Speckle filtering
Filtering the inherent salt and pepper like texturing called speckles
» Terrain correction
Compensate for geometric distortions caused by topographical variations of a
scene and the tilt of satellite sensor
» Creating a subset of S1 GRDH images
Spatial subset depending on the AOI
» Linear to dB conversion
Compensate for very high dynamic range in visualisation
» Creating a multitemporal stack
Collocation spatially overlapping products (based on geolocation)
» Stack statistics and analysis of temporal backscatter signatures
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Visual inspection of the stack

| [2] Sigma0_VH M X ¥ O |@ [2] sigma0_VH_S X |
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RGB Composite

File Edit View Analysis Layer Vector Raster Opti

Product Explorer xip,ixeﬁunf’g | =
-~

' HIYIIaow vy owWwoe vagguniaevau

S
|

Right click on the
product

@ sigmao_VH_slv7_07jul2018
—Srarrea—y 07)ul2

[3] Stack Spk dB
o L] Metadd Band Maths...
o~ [@3 Vector Add Elevation Band
¢ 33 Bands Add Land Cover Band

Profile:

T i
B

g Sigl EnndeElvreE Ll 0200 R ——
Sig -
B sig| [OPen RGBImage Window 3 Red: |Sigma0 VH mst_030ct2015_d|
B sio Open HSV Image Window d \
ﬂ Sig Close Product 5 Tz Slgmaﬂ_'R?I-l_slvT_SDSEPEDlEI_db v\\’ Band SE/eCtIOn
=== 8ol Elose Al rodics ; Blue: |Sigma0 VH_slv7_30Sep2019 db =
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RGB Composite
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Red - high backscatter in 2017, low backscatter in 2021
Cyan - low backscatter in 2017, high in 2021
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