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SNAP - Sentinel Application Platform

SNAP
</> SeNtinel Application
Platform

SeNtinel

Applications

Platform , Download it at

step.esa.int

+ Dapertgagimgirodules

K/ Free and open source software \

v" Common Java core framework

v" Joint development of SNAP platform for Sentinels and other
satellite data
v' Interchangeable Java/Python plugins

v' Portable engine to Cloud infrastructure

Sentinel-1 Toolbox

\_

6 Sentinel-2 Toolbox
Sentinel-3 Toolbox

\_

g SMOS Toolbox

v' User friendly: single installation, intuitive GUI, online help, -
K tutorials, active user forum /
2
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SNAP downloads esa

SNAP cumulative download stats by month and 0S5
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SNAP downloads exceeded 1725000 from June 2015 until today
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SNAP Microwave Toolbox

Sentinel-1 ENVISAT RADARSAT KOMPSAT-5 ALOS 1&2 ICEYE COSMO-SkyMed

ﬁain features: \

Data calibration, Multilooking, Speckle filtering, Precise orbits handling (auto download)
Coregistration of detected and complex products

Full support of Sentinel-1 TOPS interferometry, debursting, slice assembly

ETAD correction (Extended Timing Annotation Dataset)

Terrain Correction

SAR simulation and Layover and shadow masks

Applications: offset tracking, oil spill detection, ship detection, wind field estimation etc.
Compatibility with PoISARpro Toolbox (Polarimetric tool)

Integrated Export to SNAPHU (interferometric phase unwrapping) and STAMPS (PS

\ INSAR) /
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Coming soon in
SNAP 13

VV YV V VY VYVYY




Sentinel-1 characteristics

Radar imaging mission, constellation of two polar-orbiting satellites
providing continuous all-weather, day and night imagery for Land and
Maritime Monitoring

Main features:

> C-band (5.4 GHz) SAR

-» Daily coverage of high priority areas;
> Bi-weekly global coverage;
9

12 days repeat cycle (6 days with both Sentinels 1A and 1C
operational);Sentinel 1B ended operations in 2022

> 7 years design life time (consumables for 12 years).

Applications:
> Land, Ice and marine monitoring
> Mapping in support of humanitarian aid in crisis situations
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Sentinel-1 A & C Data

Sentinel-1 products available for users
Sentinel-1 Constellation Observation Scenario: 5@’\ -
Mode Polarisation - Observation Geometry sentinel-1
Level 1 b R

validity start: 07/2025

» Ground Range Detected (GRD) SAR data that 4// ,F,...;.;:,.,&x..m.,e.v.“ i ,.M...&,...., ,
. . WA A O OGRS
has been detected, multi-looked and projected AN (\\»\.}’}“\\ *.’.’.‘.‘."’.‘m’o’i' ..m:..:..:';.;&;.g{:.;;.) / // / o’omm ks
.em.‘ Uw RN “.vgw A 1
to ground range R “\ i . {o§§~“~'~~,%,b,‘.;ﬁv.* il ‘,'!lA Illllllcgf,.vellllllll" L
_ . . ~’~‘~m.~\ N i ue«‘e""&mw»:m.n‘u‘..«w-wm::::::. | «w
» Single Look Complex (SLC) images in the slant 9 H.N,..\ ..‘ j{.“ \\\ \ m e u::;;::g ,
. . . . : \ "wﬂ'g_ Al
range by azimuth imaging plane, in the image "’ .’,‘.”, \\w\\\»/’ ///}",, A e'. _ |
plane of satellite data acquisition. Each image 3 * W* ‘//I///,., Ty ! [/,"vn N
ixel i ted b | b b "~'e’w. N\ s /
pixel is represented by a complex number o} il \\\\\ ] ://
' . \ )
g \ I
a 20 N \
Level 2 - W
> The OCN (Ocean) products are specifically m W / \\\\\\&\\W&W\\\\W&W
processed radar data prOdUCtS for 7 _ﬁ’%uu::::;c::m_*_” | MODE/POLARISATION A SM mode / dual-polarisation * Calibration Site
i i i b | 1w mode / dual polarisation SM mode / single-polarisation (locally different modes or
oceanographic applications. ¢ wﬁﬁ%‘w" — s fird oo R poaristons possie)
RN "W;« 3 ‘K%fgg_,f,\ B EW mode / dual polarisation ~ N\N ASCENDING
z v ‘\ “ |8 EW mode / single polarisation  ffifi DESCENDING
_ HH or HH-HV. :
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SNAP Optical Toolbox

" ¢

Ikonos

s,

Sentinel-2 and 3

Worldview
Main features:

ﬁTools for manipulation and processing of raster data \
> Reflectance to Radiance Processor
> L2B biophysical processor (LAI, fAPAR, ...)

> Radiometric Indices

» Vegetation indices: DVI, RVI, PVI, IPVI, WDVI, TNDVI, GNDVI, GEMI, ARVI, NDI45, MTCI, MCARI, REIP, S2REP, IRECI,
PSSRa

» Soil indices: SAVI, TSAVI, MSAVI, MSAVI2, Bl, BI2, RI, CI
» Water indices: NDWI, NDWI2, MNDWI, NDPI, NDTI

» Sen2Cor and i-Cor for Atmospheric Correction

> ldePix Processor: pixel classification

» Processors specific for S3 OLCI products: Optical water type classification based on atmospherically corrected
reflectances, FU (Forel-Ule) Classification and many more /
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Sentinel-2 characteristics

Optical mission for the monitoring of land and coastal regions

Main features:
> Constellation of two identical satellites

> Each satellite carries an innovative wide swath high-resolution

multispectral imager with 13 spectral bands

- 10 days repeat cycle (5 days with both Sentinels 2B and 2C; Sentinel 2C

replaced Sentinel 2A in January 2025)

M 5 days
10 days

Comparison of Landsat 7 and 8 bands with Sentinel-2
1001
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Sentinel-2 products

SENTINEL-2 products available for users are:

Level-1B

» Radiometrically corrected Top-Of-Atmosphere (TOA) radiance
in sensor geometry

» Includes refined geometric model used to generate Level 1C

Site: Fontainebleau, France

products

Level-1C = o

» Top-Of-Atmosphere reflectances in cartographic geometry . B \ ]

» Systematic generation and online distribution Level-1C . level2A  ¢°® I ”J[\\\' ‘
assification 8 vt =

Eci015 T I

Level-2A *h T,

> Botton-Of-Atmosphere reflectances in cartographic geometry 7 s

> Systematic and on-User side (using SNAP) AL 5 —

1
Wavelength [m]
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Sentinel-2 applications

URBAN ATLAS - ITOO1L-Roma

- , ';. bk — N - -
- N ~ bom By e

: v Imgewlousﬁ;ss
Agriculture, Forests & Carbon, Land cover classification, high
Vegetation monitoring resolution layers & change.

T

G/aciers‘ & Ice

’ ~ame
- S _
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Emergency management
RN

Water quality Coastal zones/bathymetry

v
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Sentinel-3 products

Sentinel-3 is an ocean and land mission and provides data continuity for the ERS, ENVISAT and SPOT-VGT satellites.
SENTINEL-3 makes use of multiple sensing instruments to accomplish its objectives:

» SLSTR (Sea and Land Surface Temperature Radiometer)

» OLCI (Ocean and Land Colour Instrument)

» SRAL (SAR Altimeter)

» DORIS (Doppler Orbitography and Radiopositioning Integrated by Satellite)

» MWR (Microwave Radiometer)

. Ocean & Atmosphere

Water Surface Directional Reflectance
* Algal Pigment Concentration
* Total Suspended Matter Concentration
* Diffused Attenuation Coefficient
* Coloured Dissolved Matter Absorption

hetically Active Rad)
* Aerosol Load over Water
* Integrated Water Vapour

- Full Resolution -

- Reduced Resolution -

Synergy Product
* Lond Surface Reflectances
* Aerosof Load over Lond

. VGT-P like Product

* Combined VGT-like TOA Reflectances

VGT-S like Product

* Surface Reflectances

= Sea Surface Temperature

L Land Surface Temperature

Marine

* 1/20Hz Ku/C bond waveforms

and parameters
Surface Backscatter
Sea Surface Height
Significant Wave Height
Ocean Depth
Tides Height
Seq Ice Concentration
Sea Ice Freeboard
Sea Surface Wind Speed

» Rain Rote

+ NDVI -
- 1 day synthesis -
Land & Atmosphere o Land
* Global Vegetation index - 10 days synthesis - +  1/20Hz Ku/C band woveforms
* FAPAR in Plan Canopy and parameters
* Terrestrial Chlorophyll index Surface Backscatter
* Integrated Water Vapour Surface Height
- Full Resolution - Altimeter Range
Snow Density
- Reduced Resolution - Snow Depth
TOA Radiances ortho- Brightness Temperatures and
geolocated and resampled = TOA Radiances ortho-
- Full olu =
ultResaurton geolocated and resampled
- Reduced Resolution -
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Sentinel-2 pre-processing

m Source: hitp://lesamultimedia.esa.int/docs/EarthObservation/Sentinel-2_ESA_Bulletin161.pdf

Essential pre-processing steps:

VIS NIR SWIR
i € > € > € >

Resampling = = o=
The S2 products are multi-size — Water-vapour | Gres

« B2, B3, B4 and B8 @ 10m 0, L ( Snow/ice/doud discrimination

- B5, B6, B7, BSA, B11 and B12 @ 20m B5 B7 B8a ‘ Yowrtation szt

e B1, B9 and B10 @ 60m u«:;{”l | I .
Needed if the user wants to combine bands with different “

Bll B12

B2 B3 B4 B8
Subset (spatially/spectrall a0 60

The S2 data are distributed in tiles 100x100 km? ortho-images in UTM/WGS84 projection.

Needed if the AOI covers a portion of the S2 scene or if only a subset of bands are useful in the next step (this will reduce the
computation time)

B6
spatial resolution
10
0 800

nm
1000 1200 1400 1600 1800 2000 2200 2400

Re-projection

If the AOI covers more than one S2 tile in different UTM zones the user needs to re-project in a common CRS before to mosaic
them.

If the user wants to merge different data sources projected in different CRS.
To export the view in KMZ and visualise your output in Google Earth.
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Open a Sentinel-2 data

Click on ‘File” & ‘Open Product...” 2 select the .SAFE file

I

e Lookin: = ¥ Downloads v @ @ B B8

Recent ltems

Desktop

Advanced

a 2 S1B_IW_GRDH_1SDV_20211008T220352_20211008T220417_029050_03776A_CD9B.SAFE
: -+ 52B_MSIL1C_20250919T092029_N0511_R093_T34TFK_20250919T111443.SAFE

Documents
o S2B_MSIL2A_20250919T092029_NO0511_R093_T34TFL_20250919T114737.SAFE

This PC File Name: S2B_MSIL1C_20250919T092029_N0511_R093_T34TFK_20250919T111443.SAFE.zip

t Files of Type: ~ All Files

Network Cisizal

I
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Visualize Sentinel-2 data

E‘ [1] Sentinel 2 MSI Natural Colors RGB - S2A_MSIL1C_20180630T105031_N0206_R051_T31UFS_20180630T130821 - C:\Users\Fabrizio Ramoino\Desktop\S2_Activities\LTC-2019\Practical\S2A_MSIL1C_20180630T105031_N0206_R051_T31UFS_20180630T130821.SAFE\MTD_MSIL1C.xml - SN

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

SHOC 4l FATERUOBLET GBBELTOXET A OAAT VRGNS \SEETA0UO @ UHED

Product Explorer X } Pixel Info [ — || [1] sentinel 2 MSI Natural Colors RGB X\ ¥ O |[ [2] Sentinel 2 MSI Natural ColorsRGB X L= =Y
@-& [1] S2A_MSIL1C_20180630T105031_N0206_R051_T31UFS_20180630T 130821 ; & A 6‘9
-6 [2] S2A_MSIL2A_20180630T105031_N0208_R051_T31UFS_20180630T 144133 \ g
g
]
=
=/
=
L
3
§ =
3
2
3
=
=
5
%
=
3
a
:
Navigati... | Colo... X |Uncertai... | World Vi... | Layer Ed...| Time se...| —
o
(ORed ()Green (@ Blue @ ﬁ
Name: B2 ﬁ @‘
Unit: dl 2 o
Min: 1E-4
it | ey
Rough statistics! % ‘E}‘
®
SO,
0 o
2 %
m
)
A More Options @
15
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Resampling

1) Select the product in the Product Explorer window.
2) Click on ‘Raster’ - ‘Geometric Operations’ 2 ‘Resampling’

& Resampling X 8 Resampling ™
In the pop-up window set up the File Help File  Help
parameters as shown in the Figures: 1] Barameters | Resampling Parameters 1/ Parameters Resamping Parameters

Source Product Define size of resampled product

Mame:

\ ’
. . |B4
v Unselect ‘Save as: [2] S2A_MSIL2A_20180630T 105031 NO208_RO51 THUFS_ 201806307 144133 = @ e s
Resulting target width: 10980
. . Resulting target height: 10980
\ Y Target Product
v *10m’ as pixel resolution . ) - — —
Mame: () By target width and height: Target width: 10,980 +
52A_MSIL2A_20180630T105031_NO208_RO51_T31UF5_20180630T 144133 _resampled Target height: 10,980 %
\ ’ . e e
v ‘Nearest’ as Upsampling method ] Save a=: [T Width [ height ratio: 100000
Directory: (®) By pixel resolution (in m): e=
v CI |Ck on \ RU n 14 C:\Users\Fabrizio Ramoino\Desktop52_Activities\LTC-2019VPractical Resulting target width: 10980
Open in SNAP Resulting target height: 10980

Define resampling algorithm

Upsampling method: Mearest [
Downsampling method: First v
Flag downsampling method: First e

[] Advanced Method Definition by Band

Resample on pyramid levels (for faster imaging)

Run Close Run Close
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Subset (spatially/spectrally)

1) Select the new product in the Product Explorer window.

2) Click on ‘Raster’ 2 ‘Subset...’

EB Specify Product Subset x
. I Specify Product Subset x
- E pecify Spatial Subset Band Subset  Metadats Subset
In the pop-up window set up the
H H . Spatial Subset
parameters as shown in the Figures: | ™ Band Subect | Metadaia Subset Refiectance in band 61 ~
Refiectance in band B2
v' Define the X and Y pixels range or Pixel Coordnates | Geo Coordinates = Feteembna e
. " B4 Reflectance in band B4
the X and Y geo-coordinates to e 30008 - et i oo 2
. Scene start ¥: 8000
Cr‘Op the Input pI‘Od UCt . .- 200 = B6 Reflectance in band 56
cene end X: =
Scene end ¥: 9000 = BY Refiectance in band BT
v' Define which bands you want to S e &)= Fefieciance in band &8
pA: = BEA Reflectance in band B8A
eXport Scene step ¥: 1
B2 Refiectance in band B9
Subset scene width: 1001.0
. \ , Subset scene height: 1001.0 B11 Reflectance in band B11
‘/ CI |Ck on RU n Source scene width: 10980 Bi1z Reflectance in band 12
Source scene height: 10980
D guality_aot Aerozol Optical Thickness
[ Fix full width )
Use Preview D quality_wvp Water Vapour
|:| Fix ful hEIght D quality_cloud_confidence Cloud Confidence
~ D quality_snow_confidence Snow Confidence
Estimated, raw storage size: 36.7M D quality_scene_classification Scene classification
Cancel HE||:I D view_zenith_mean Viewing incidence zenith angle
'_| vieswe arvimuth meaan Viswinn incidanca srimith annla R
[ selectal [ ] select none
Estimated, raw storage size: 5.7M
Cancel Help
— EHEE — I - e - NPz mmm _——
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Band Maths (e.g. NDVI)

1) Select the product in the Product Explorer window.

2) Click on ‘Raster’ - ‘Band Maths...

4

:

a Band Maths Expression Editor

In the pOp'Up WindOW Set Up the EEand Maths X Data sources: Expression:
. . ) Bl B -8 /7 (B+B)
parameters as shown in the Figures: e '
[1] 52A_MSIL2A_20180630T105031_N0208_R0O51_T31UFS_20180630T144133 — e -e
MName: MOV B4 e e
‘/ Change the Name: ‘NDVI, Description: Bs B/ e
Unit: : ©
. ' . Constants. . . e
v Unselect Virtual” box R 2t E
[] virtual {save expression only, don't store data) S I S -
| MaM and infinit Its b Hal A show mests
v Click on ‘Edit Expression...’ R Ea i e by : sowtepontais N
p Generate assodated uncertainty band Show single flags = Eﬁ @i © by inserting an slement.
. . Band maths expression: Cancel Help
v' Create your expression using '@’ |
and after replace them with the B Band Maths Expression Editr X
Data sources: Expression:
ba ndS Load... Save... Edit Expression. .. = Q%0 {;8 ~B1) s (B8 + Bd)
B2
[
B3
v(@-@)/(@+@) Gl | [0 || || oo
8BS [
BS (@
‘/ (B8 - B4) / (B8 + B4) :; Constants. .. w
. \ , Show bands OPera'.:urs B v
v" Click on ‘Run o e S
Show tie-point grids
Show single flags 2HADETES
Cancel Help
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Output Visualization

When the processing is finished the output will be automatically opened in the ‘Product Explorer’ of SNAP Select the
product in the Product Explorer window.
Using the Colour Manipulation (bottom left) you can modify the colour palette.

i snap - X
File Edit View Analysis Layer Vector Raster Optical Radar Tools Window Help Q- Search (Cirl+]
ag LEddaQ A+ LUOBR M Y LBELCTRXER »DAARINYEQOR: \ 2 E5240Uliee IEEHD

Product Explorer X | Pixel Info — || (11 Sentinel 2SI Natural ColorsRGa x| [ (3]novI X

@& [1] S2A_MSIL2A_20180630T105031_N0208_R051_T31UFS_20130630T144133
@68 [2] S2A_MSIL2A_20180630T105031_N0208_R051_T31UFS_20180630T 144133 r¢
@& [3] subset_0_of_S2A_MSIL2A_20180630T105031_N0208_R051_T31UFS_201806

sabeueyy ke () | Aeign pnpoid 7

aBeuelysen Ry

@:PRIEBY
5w eluEa) |,

lat —lon - Zoom — Level —

M |9 & @6 2 £ Kk * R 19
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Radiometric Indices

Radiometric indices are quantitative measures of features that are obtained by combining
several spectral bands

Vegetation indices Soil indices Water indices
—— DVI, RVI, PVI BI ——NDWI
——NDVI, WDVI, TNDVI, GNDVI BI2 ——NDWI2
——SAVI, TSAVI, MSAVI, MSAVI2 RI ——MNDWI
—— GEMI GEMI - NDPI
—— ARVI NDTI
——NDI45
——MTCI, MCARI, PSSRa

——S2REP, REIP, IRECI

yav]

= g I e I E =N = SR s e BN b BN OSE IE = & em am [+ > THE EUROPEAN SPACE AGENCY



(NIR — Red)

(NIR + Red)

(B8 — B4)
(B8 + B4)

_E’ [4] subset_1_of_S2A_MSIL2A_20180630T105031_N0208_R051_T31UFS_20180630T144133_resampled - [not saved] - SNAP

ag Hha@E

d @

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

| led  Spectrum View

Spectral Unmixing

Product Explorer X | Pixel Info

Geometric >

=W [4] subse

<

@& [1] S2A_MSILIC_20180630T105031_N0206
-5 [2] S2A_MSIL2A_20180630T105031_N0208
-5 [3] S2A_MSIL2A_20180630T105031_N0208,
IL2A_20180630T1(

Preprocessing >
Thematic Land Processing >
Thematic Water Processing

Bands extractor

v

Navigati... | Colo... X | Uncertai... | World Vi... | Layer Ed... | Time Se... |

(ORed (OGreen (@ Blue

Zro

Z-3r1'1

A More Options

Bv
L

Name: B2

2 95% 10096
e =
Max: 0.968 @ &y
Rough statistics!

aa

Soil Radiometric Indices >

Vegetation Radiometric Indices > SAVI Processor

Water Radiometric Indices ¥ NDVI Processor
MERIS/(A)ATSR SMAC Atmospheric Correction TSAVI Processor

Biophysical Processor (LAl fAPAR...) MSAVI Processor

Forest Cover Change Processor MSAVI2 Processor

DVI Processor
RVI Processor
PVI Processor
IPVI Processor
WDVI Processor
TNDVI Processor
GNDVI Processor
GEMI Processor
ARVI Processor
NDI45 Processor
MTCI Processor
MCARI Processor
REIP Processor
S2REP Processor
IRECI Processor

PSSRa Processor

Al ABELSRETEM rOAQAAMNVEYOR: \ O EECACUOE®

#] Sentinel 2 MSI Natural ColorsRGB X ‘

DR A X, \

File Help

I/ Parameters  Processing Parameters

Source Product
soUrce:
[4] subset_1_of 52A_MSILZA_201806... ~ || ...

Target Product
Mame:
_R051_T31UFS_20180630T 144133 _resampled_ndvi
i | BEAM-DIMAP
Directory:

Desktop\52_Activities\ TC-2019VPractical | | ...

Open in SNAP

4
a

Aleiqr pnpold i

J1abeuely 1a4e Rm |

Jabeuepdysel

File Help

1/0 Parameters Processing Parameters

Red factor:
NIR. factor:

Red source band: | B4

NIR. source band: | B3

S Lat - Lon = Zoom - Level —

ENG 445PM  []

N A
mm BH e B0 EE

=  =m am ¥l
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: , 6%
Biophysical processor (L2B) m

1) Select the new product in the Product Explorer window.
2) Click on ‘Optical’ =2 ‘Thematic Land Processing’ - ‘Biophysical processor (LAI, fAPAR, ...)’

In the pop-up window set up the -3 Biophysical Processor (LAI, fAPAR..) X 3R Biophysical Processor (LA, FAPAR..) X
parameters as shown in the Figures: File  Help Fle Help
v Unselect ‘Save as:’ I/O Parameters Processing Parameters /O Parameters Processing Parameters
Source Product Compute LAI
v’ Select only 'LAI’ (] Edipits FAPAR

[3] subset 0_of S2A MSIL2A_201806... -
[ ] Compute FVC

v" Click on ‘Run’
[ ] Compute Cab

Target Product
Top-of-canopy normalized Name: L] Compute cwe
reﬂectance data -> set Of T31UFS_20180630T 144133 _resampled_hiophysical
biophysical variables [ 5ave as | BEAM-DIMAP
Directory:
« LAI: Leaf Area Index Desktop\52_Activities\LTC-2019\Practical
» fAPAR: Fraction of Absorbed ] Open in SNAP
Photosynthetically Active Radiation
» FVC: Fraction of vegetation cover
« Cab: Chlorophyll content in the leaf
- CWC: Canopy Water Content — Dlose

22
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X

GraphBuilder

The Graph Builder allows the user to assemble graphs from a list of available operators and connect operator nodes to their sources.
Right click on the top panel to add an Operator.

E Graph Builder *
File Graphs

Add * || L Input-Output »
E File Edit View Analysis Layer Vector Raster Optical Radai EonnectiGraph  Optical ’
e Radar ¥
}“_;_}ﬁ B jfj:[ DCC m Q . Raster ¥ || L] Classification >
< g '!f_-* %} ! @ ¥ 0o oo Tools » | Data Conversion >
wal Vector ? | DEM Tools >
% BandsDifferenceQp . Geometric > || 4 Collocate
% BandsExtractorOp . Image Analysis ¥ i CoregistrationOp
% MphChl wd Masks ? W Multi-size Mosaic
4 BandMaths 4 Reproject
< % BandMerge i Resample
Read | i S Fip i Subset
Source Product W Image-Fiter
Name: 4 TemporalPercentile
[1] 52A_MSIL2A_20180630T105031_N0208_R051 T31UFS_20180630T144133 v | Lo
Data Format: Any Format ~

Load I&I Save %} Clear @ MNote @ Help [> Run

23

+ THE EUROPEAN SPACE AGENCY

1
Il
i
[
|
.I.
i
|
|
i

— um EH b= B 2R = - B Em i vl



GraphBuilder

E Graph Builder X

We can create our processing chain adding to the default
blocks ‘Read’ and ‘Write”:

File Graphs

‘Rempling’
'‘Raster’” 2 '‘Geometric’” 2 'Resample’

BandMaths

| Read HMsampleH Subset |e

= BandMerge

‘Subset’
'‘Raster’ 2 '‘Geometric’ 2 'Subset’

BiophysicalOp

‘Band Maths'’
'Raster’ = '‘BandMaths’

‘S2rep’ (52 Red-Edge Position Index) . i
'‘Optical” 2 'Them. Land Proc.” 2 'Veg. Rad. Ind.” 2 'S2repOp’ e [wmes | romanete | ot | abits | b | S2ee | Boctrecion

Source Product
‘Biophysical Processor’ N[al]mz;ﬁ_MSILZJ'-\_ZO180630T105031_N0208_R051_T3]JJFS_20180630T144133 |
'‘Optical” 2 'Thematic Land Processing” - 'BiophysicalOp’ DataFormat: [Aep Fornt >

‘Band Merge’
'Raster’ 2 'BandMerge’

Load &l Save %} Clear @ Note [> Run
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GraphBuilder (Resample mo

8 Graph Builder X
File Graphs

BandMerge

BiophysicalOp

v
£ >
Read Write Resample Sybeet BandMaths BandMerge S2repOp  BiophysicalOp

(O By reference band from source product: Resulting target width: 1830 ~
Resulting target height: 1830
Target width: 10,980 5
() By target width and height: Target height: 10,980 5
Width [ height ratio: 1.00000
1045
(®) By pixel resolution (in m): Resulting target width: 10980
Resulting target height: 10980
Define resampling algorithm
Upsampling method ~
Downsampling method First ~
Flag downsampling method First -
[] Advanced Method Definition by Band
[1 Resamnle nn nvramid levels (for faster imaninm &7

Expression is invalid.

Load @-‘ Save %\\/ Clear m Note @ Help [> Run
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GraphBuilder (Subset module)

8 Graph Builder X
File Graphs
-
lles:rrlplel-—’l Subset BandMerge % Write |
BiophysicalOp
v
F >

Read Write Resample Subset BandMaths BandMerge S2repOp  BiophysicalOp

Source Bands:
Copy Metadata
(@) Pixel Coordinates (") Geographic Coordinates

Reference band: Bl

X 3000 LE 8000
Width: 1000 height: 1000
Sub-sampling X: 1 Sub-sampling ¥: 1

Expression is invalid.

Load £.3) Save %‘\; Clear @7 Mote @ Help [> Run
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' X
GraphBuilder (BandMaths module) m

Builde =
File Graphs
A
P |L ,-‘[Subaet | BandMerge ,‘-.II Write
BiophysicalOp
v
€ >

Read Write Resample Subset BandMaths BandMerge S2repOp  BiophysicalOp

Target Band:

NDVI

Target Band Type: |float32

Band Unit:
MNo-Data Value:

0.0

Expression:

| R Arithmetic Expression Editor X
Data sources: Expression:
EL - E+eE (B8 - B4) / (BS + Bd) i
B2 I
@ -8
B3 E
B4 [
BS @/ e
B I
B7
Constants. .. ~
B3 v
tors. ..
Show bands e e
Funet o
[] Show masks ceens e
Show tie-point grids
Show single flags EHIIETES
Cancel Help

Expression is invalid.

Load @ Save %\\/ Clear @ MNote @ Help [> Run
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GraphBuilder (S2repOp module)

The Sentinel-2 Red-Edge Position Index algorithm is based on linear interpolation, as presented by Guyot and Baret (1988).
Red edge, as the inflection point of the strong red absorption to near infrared reflectance, includes the information of both crop (chlorophyll content) N and

growth status.

R Graph Builder : myGraph.axml x
File Graphs
(Red + NIR) ‘
2 - R e d 2 BandMath
705+ 35 x '
(R e d 3 R e d 2 )
[ | fme] Lo |
W
< >
Read Resample Subset BandMaths BandMerge S2repOP  BiophysicalOp Write
(B4‘2ﬂ —_— B 5 Resample Type: None
Upsampling Method:
70 5 + 3 5 X (B 6 _ B 5) Downsampling Method:
Red (B4) factor: 1.0
Red (B5) factor: 1.0
Red (B6) factor: 1.0
NIR factor: 1.0
Red source band 4: B4 -
Red source band 5: BS w
Red source band & B w
MIR source band: 83 v
Load ‘E‘ Save %\"/ Clear @ MNote @ Help [> Run
28
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. , 6%
GraphBuilder (BiophysicalOp module)

w Graph Builder : myGraph.xml

The Biophysical Processor computes Level-2B Biophysical products File Greehs

from Sentinel-2 reflectances. ’
From Bottom Of Atmosphere normalized reflectance data, it derives a
set of biophysical variables, namely:

X

uenmple |>—,| Subset |¢

= BandMerge

v' LAI: Leaf Area Index

v' fAPAR: Fraction of Absorbed Photosynthetically Active Radiation
v FVC: Fraction of vegetation cover

v' Cab: Chlorophyll content in the leaf

v

CWC: Canopy Water Content

< >

Read Resample Subset BandMaths BandMerge S2repop BiophysicalOp  write

Compute FAPAR
Compute FVC
Compute Cab

Compute CWC

Load &-‘ Save %\/ Clear @7 Note @ Help [> Run
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GraphBuilder (Band Merge module)

H Graph Builder : myGraph.xml X
File Graphs
A
Ileslmplel-—’l Subset = BandMerge :II Write |
BiophysicalOp
v
£ >
Read Resample Subset BandMaths BandMerge SzrepOp  Biophysicalop  Write
Source Bands: ] 307T105031_NO2 2
0630T105031_MO
30T105031_MN0
06307 105031_MNO
30T105031_MN0
20180630T105031_M0208
v

Load &-‘ Save @7 Note

%‘\} Clear

@ Help

[> Run
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GraphBuilder (Save the graph

File Graphs

BandMaths

8 SNAP - Save Graph b4 ’—’EI
Savein: | [ Desktop v |‘j€ ER-
m Mame Size Item type Date modified
=F Amazon File folder 05/08/2019 2:...
Recent Items AOl rectangle brasil File folder 26/08/2019 1...
back up mini SO File folder 05/08/2019 1...
CCI-LC File folder 26/08/20181...
- Coastal Erosion File folder 22/08/2019 5:...
| Desktop Drd-LTC2017 File folder 10/05/2019 1:... v
g DUE File folder 01/03/2019 1z.. >
n EOQPI File folder 22/08/2018 8.,
] Iﬁ Gran Canaria File folder 28/08/20191...
Documents Greek Initiative File folder 28/08/20191...
52_Activities File folder 22/07/2019 3:...
Temp File folder 22/08/2019 1:...
[‘; WFA File folder 05/09/2019 2:...
This PC 71 shared (ESRPE105172) - Shortcut 1.52 KB Shortcut 13/12/2014 4....
=] myGraph.xml 3.09KB XML Docum... 13/09/2019 9.
MNetwork Files of type: | Graph (=.mi) o Cancel
Save as: BEAM-DIMAP w
Directory:

C:\Users\Fabrizio Ramoino\Desktop\S2_Activities\L TC-2019'Practical

Load
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Batch Processing

The Batch Processing tool allows you to execute a single reader/writer graph for a set of products. Select the Batch Processing tool
from the Graphs menu and then press the "Load" button to browse for a previously saved graph. Next, add products in the I/O tab
by pressing the "Add" button. Set the target folder where the output will be written to and then press "Run".

a Batch Processing : 52_Processing-Graph.xml et
w Raster Optical Radar
File Graphs
il S
o LLL If0 Parameters Resample Subset BandMaths S2repOp  Biophysicalop  BandMerge
File Mame Type Acquisition Track Orbit 'JI}:'
S2A_MSIL1C_20180630T105031_N0O206_R0OS51_T31UFS_20130630T130821  |S2_MSI_Level-1C 30Jun2013 99999 99999 ?}:
S2A_MSILZA_20180421T105031_MNO207_ROS51_T31UFS_20130421T125911  |S2_MSI_Level-24 21Apr2013 99999 99999 =
S2A_MSIL2A_20180508T104031_MN0207_RO0S_T3I1UFS_20180508T175127  |52_MSI_Level-24 05May 2018 99393 99399 @
S28_MSIL2A_20180630T105031_MNO205_R0OS51_T31UFS_20180630T144133  |52_MSI_Level-24 30Jun2013 99393 99399
S2A_MSIL2A_20180806T104021_NO208_R0O03_T31UFS_20130806T142805  |S2_MSI_Level-24 05Aug2018 99393 99399 @‘
S2A_MSIL2A_20180918T105021_NO208_R051_T31UFS_20130918T141223  |S2_MSI_Level-24 185ep 2015 99393 99399 '@7
528_MSIL2A_20180715T105029_MN0O208_R0O51_T31UFS_20180715T152821 S2_MSI_Level-24 15Jul2018 99999 99999 g
S2B_MSIL2A_20180930T104019_MNO208_RO03_T31UFS_20180930T165224  |S2_MSI_Level-24 305ep013 99999 99999 =i
[
%
Ly
8 Produ
Target Folder
Save as: |BEAM-DIMAP w
Directory:

C:\Users\Fabrizio Ramoino\Desktop'S2_Activities\ TC-2019'Practical

[ ] Skip existing target files Keep source product name

Run remote Load Graph Run Close Help
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Time Series

Open them in SNAP and then open the Time Series Window. ‘View’ - ‘Tool Windows’ - ‘Radar’ - 'Time Series’

X

Search (Crl+D)

2] 52A_MSIL2A_20180630T105031_N0208_R051_T31UFS_20180630T144133 - [DALTC-2019\Intermediate Output\S2A_MSILZA_20180630T105031_N0208_RO51_T31UFS_20180630T144133.dim] - SNAP
File Edit View Analysis Layer Vector Raster Optical Radar Tools Window Help

i pN ) ccP 2559 ) ccp a cop
3 8 TootWindows T vevoper B EACBRER NN AN VEYOR =\ O T ETA0LOE
—||v| Statusbar Optical >
Product | =
roaMe [% Synchronise Image Cursors Radar ’ Time Series %
a ; @ In-Situ Data Access ] e
5.5 B SynchroniseImage Views @)l InSAR Stack Z
- Toolbars 5| T Product Library & Ocean Swell 5
= D Colour Manipulation g
=) Rl Ao Shifes D Uncertainty Visualisation <
ull Sereen - Shift+Enter
s & Layer Editor -
a S Layer Manager =
=l 4 ? 3
% Mask Manager i
%, GCP Manager g
2
# Pin Manager 2
(¢ Quicklooks
=
B Mavigation =z
%@ PixelInfo £
roduct Explorer
& Product Expl
- 2
b View Projects 2
@ World Map
orldWind Analysis View
WorldWind Analysis Vi
World View
&1 Properties
[E Log Output Ctrl+4

Colo._. X

This tool window is used to manipulate the
colouring of images shown in an image view.
Right now, there is no selected image view.

X —-Y - Lat  -—-lon - Zoom — Level -

33
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Time Series

To populate the time series you can add all the products opened in SNAP or browsing from your disk.

E Time Series Analysis Settings >
Add Graph | [/] Show Grid  [»] Show Legend

Graph 1
File Mame Type Acquisition Track Orbit EE:'
S2A_MSIL2A_20180421T10.., ?]:.
S2A_MSIL2ZA_20180630T710..,
S2A_MSIL2ZA_20180727T10.., = |ﬁkddl
S2A_MSIL2ZA_2018080aT10.., @
524 _MSIL2A_20130918T10...
526_MSIL2A_20180506T10. ., 4
52B_MSILZA_20180715T10... @
526 _MSILZA_20180930T10..,

i

(R

o

8 Products
Fename
Apply Close
34
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Time Series

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

a Ao @B Iwl T ARELCE XER IDAAINITEYORE: \ O EZZ T 200 @

Product Explorer X | Pixel Info =
@-& [1] S2A_MSIL2A_20180421T105031_N0207_R051_T31UFS_20180421T125911
[2] S2A_MSIL2A_20180630T105031_N0208_R051_T31UFS_20180630T144133
[3] S2A_MSIL2A_20180727T104021_N0208_R008_T31UFS_20180727T134459
[4] S2A_MSIL2A_20180806T104021_N0208_R008_T31UFS_20180806T 142805
[5] S2A_MSIL2A_20180918T105021_N0208_R051_T31UFS_20180918T141223 X
[6] S2B_MSIL2A_20180506T105029_N0207_R051_T31UFS_20180509T155709 Y . a Available Bands
[7] 52B_MSIL2A_20180715T105029_N0208_R051_T31UFS_20180715T152821 »
[8] S2B_MSIL2A_20180930T104019_N0208_R008_T31UFS_20180930T 165224

Aleigr Pnpoid i

et Reflectance in band B1 (443.0 nm)
ez Reflectance in band 82 (430.0 nm)

ez Reflectance in band B3 (560.0 nm)

Jabeueyy sade [[f)

[ Refiectance in band B4 (665.0 nm)
[Jes Reflectance in band B5 (705.0 nm)
e Refiectance in band B6 (740.0 nm)
Oe7 Refiectance in band B7 (783.0 nm)

Oes Reflectance in band 88 (842.0 nm)

Jabeuepydysep Ly

Oeea Reflectance in band B8A (865.0 nm)
Oee Reflectance in band B9 (945.0 nm)
Oen Reflectance in band B11 (1610.0 nm)

etz Reflectance in band B12 (2190.0 nm)

[] faper

[ teper_fiags
[itcov FCOVER
[] feover_fiags
[ flags s2rep specific flags
Navigati... | Colour ... |Uncertai... | World Vi... | Layer Ed...| Time... x| — O i
= ai
0.375
Graph 1 D [ 1si_csb LAL Cab
V [ 1si_csb_flags
[J1ai_ew LAL Cw
0.3 -
[ 1si_cw_fiags
[] 1=i_fiags

0.225 e [ quality_sot Aerosol Optical Thickness
= [ quality_cloud_confidence ~ Cloud Confidence
s

[ quality_scene_classification Scene classification
0:15 -~ [ quality_snow_confidence ~ Snow Confidence
[ quality_wvp Water Vapour
[ s2rep
00754 —
[Jselectall [] Selectnone
0 T T T
17Mar18 06May18 25Jun18 14Augl8 030ct18 »)
Acquisition Date =

Q
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Introduction

Input data: time series of Sentinel-1 GRDH images

Output: temporal backscatter signatures for various crops

37
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Sentinel-1 level 1 GRDH - what’s that?

Available products
sLevel 0 (LO-RAW)
Level 1 Ground Range Detected, Multi-Looked, projected to ground range using Earth ellipsoid model WGS84-
Medium Resolution (L1-GRDM) and High Resolution (L1-GRDH)
Level 1 Single-Look Complex (L1-SLC)

sLevel 2 Ocean (L2-OCN)

REMEMBER D 3 . 7 30 % o

In GRD data Setscece

» Ground range coordinates are the slant range coordinates projected onto the ellipsoid of the Earth.

> Pixel values represent detected amplitude — the power of reflected signal which depends on the surface
scattering characteristics

» Phase information is lost.

» The resulting product has approximately square resolution pixels and square pixel spacing with reduced
speckle at a cost of reduced spatial resolution.

38
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Scattering mechanisms

FREQUENCY 2. INCIDENCE 3. POLARIZATION | 4. GEOMETRY 5. DIELECTRIC
ANGLE CONSTANT
a. LOw a. HIGH a. HORIZONTAL a. TREE a. HIGH

o %

i b. HIGH b. LOW b. VERTICAL b. CROP b. LOW

\%

%

Vertically
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Data processing

» Creating a subset of S1 GRDH images
Spatial subset depending on the AOI
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Data preparation

Opening the S1 data

E ZICW Edit View Analysis Layer Vector Raster Optical Radar

i.‘ O:O-0
- < s

Reopen Product >
Pro¢ "4 Product Library
= _ - 11008T220352_20211008T220417_029050_03771

Close All Products
Close Other Product

SNAP 12 - Open Product

T LookIn: ¥ Downloads

Recent tems | ) Report SNAP13RC2 (1)

(%] Report SNAP13RC2 (2)

. [&] Report SNAP13 RC2

2 51B_IW_GRDH_1SDV_20211008T220352_20211008T220417_029050_03776A_CD9B.SAFE

Desktop s S2B_MSIL1C_20250919T092029_N0511_R093_T34TFK_20250919T111443.SAFE
s S2B_MSIL2A_20250919T092029_N0511_R093_T34TFL_20250919T114737.SAFE
a F] Screenshot 2025-07-11 at 12.26.38

B e @ Sentinel-3_Andrea-1024x683

Session [3:] SNAP SUP extension requirements (1)
Projects g
Import :
oo \ ThisPC  FileName: | S1B_IW_GRDH_1SDV_20211008T220352_20211008T220417_029050_03776A_CD9B.SAFE zip
Xpo >
h Files of Type:  All Files
Exit =
Network
41
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Data preparation

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

% DHE| 4 d z LZV 2w

@’S}
of
9
5%
R
%
»

Product Explorer X | Pixel Info 37
? g’ [1] S1B_IW_GRDH_1SDV_20180309T174910_20180309T174 nl
o- @3 Metadata cé.
o- (@3 Vector Data a3
=
o~ (@3 Tie-Point Grids g
o @ Quicklooks 5
¢ &3 Bands s
B Amplitude_VH —
[ Intensity VH =
B Amplitude_w E
m Intensity_W o
=4
@
=
@
=]
o
| S
=
2
©
“
.
=
N
3
[« ] I [ 2
|5
Navigati... | Colour ... |Uncertai... |World... X |SMOSL... =
Dublin
Amsterdam
Rotterdam
London Dusseldorf
Belgium
Luxembourg
Jersey
Paris
EUROPE
L 200Km_, .,
Switzd
Off Globe
1 s STl Z s ‘ Lat - Lon = ‘ Zoom - Level -- @
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Spatial subset

=_[[1]Intensity VH - [STB_IW_GRD

T AR ]

File Edit View Analysis Layer Vector

agne

Band Maths...
‘5 Filtered Band...
Convert Band

Product Explorer X |Pixel Info ':,;.:
— Propagate Uncertainty... |

¢ & [1] S1B_IW_GRDH_1SDV_20180309T : < | o
T = = Geo-Coding Displacement Bands... | o

o- (33 Metadata A -

o- (33 Vector Data —— ) a3

. [:3 Tie-Point Grids Geometric Operations 5_

o (@ Quicklooks DEM Tools Is

¢ & Bands Masks |
B Amplitude_VH Data Conversion —

] Intensity VH Image Analysis =

B Amplitude W Classification | &

B3 intensity w Segmentation ";:n

Export =

| 3

| o

|

143

i b, ¢
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Spatial subset - parameters

Spatial Subset Band Subset Metadata Subset [ Spatial Subset [ Band Subset | Tie-Point Grid Subset | Metadata Subset

Ej Amplitude_VH
[¥] Intensity VH  Intensity from complex data

Pixel Coordinates Geo Coordinates
[v] Amplitude_ Vv

North latitude bound: 51.406 |5 E} Intensity VV  Intensity from complex data

West longitude bound: 4,003 -5

South latitude bound: b1.171}%

East longitude bound: 3.571}5

Scene step X: 155

Scene step Y: 145

Subset scene width: 4809.0

Subset scene height: 2616.0

Source scene width: 15134

Source scene height: 9808

[] Fix full width
Use Preview
[] Fix full height
[v] Select all [ | Select none
v
i ; ize: .SM
Extimated, raw slorage sie: 54 00 Estimated, raw storage size: 104.9
Canced Help 0OK Cancel Help
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Data check

L] SNAP

Product Explorer X | Pixel Info = |’, i) [lmtensity_VH x

¢ & [1] S1B_IW_GRDH_15DV_20180309T174910_2018(
o~ (33 Metadata
o~ (B3 Vector Data
o (@ Tie-Point Grids
¢ &3 Bands
B Amplitude_VH
[ intensity VH
B Amplitude W
B intensity w

[faeaqr 3anpoug &

.

Jabeueyy Jake [y ‘

j
|

[« [ | >

Navigatio... Colour M... |Uncertai... |World ... X| [

| 43BRUR) YSBl (iD)

"

Birmingham

Off Globe Downloading

X =Y - Lat - Lon - Zoom - Level --
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Data processing

» Creating a subset of S1 GRDH images
Spatial subset depending on the AOI
> Radiometric calibration
Conversion of image intensity to sigma0 providing the radar backscatter
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Radiometric Calibration

} Tools Window Help & 3

Apply Orbit File A L4l dE tEm 1t g Heip
Radiometric »|[Calibrate rIfD Parameters rPrncessing Parameters |
Speckle Filtering »| Radiometric Terrain Flattening
: ! Polarisations: WH
Coregistration »| Remove Antenna Pattern
Interferometric »| S-1 Thermal Noise Removal
Polarimetric b = =
Geometric p| ¢
Sentinel-1 TOPS 3 T e
ENVISAT ASAR (.
SAR Applications > B [[] Save as complex output
SAR Utilities 4 Output sigma0l band
SAR Wizards ’ [ ] Output gamma0 band
C lex to Detected GR
s it [ ] Output betad band
Multilooking
Pixel values can be directly related to the radar backscatter Run || Close

47

- == 4 ]1

i

= o= BN b BN OSE IZ == @ mm imm |¥] - THEEUROPEAN SPACE AGENCY



Data processing

» Creating a subset of S1 GRDH images
Spatial subset depending on the AOI
> Radiometric calibration
Conversion of image intensity to sigma0 providing the radar backscatter
» Terrain correction
Compensate for geometric distortions caused by topographical variations of a
scene and the tilt of satellite sensor
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Geocoding

& [1]Intensity_VH - [S1B_IW_GRDH_15DV_20180309T174910_2

'20AF_4CB8] - [/application/workdit

o8 i D e B T e

File Edit View Analysis Layer Vector Raster Opticalj Radar] Tools Window Help

= o Apply Orbit File ] :
L | [ v [[Fy
= E':‘f] | : e "j Radiometric % et o iz

Speckle Filtering

Product Explorer X | Pixel Info =]

¢ S [1] S1B_IW_GRDH_1SDV_20180309T174910_2018(
o- (33 Metadata X
o~ (@3 Vector Data s

>
>
>
’ 2
>
o @3 Tie-Point Grids Geometric »
>
>
3
>
>

Coregistration

Néiqn J;Sh-po_n& P

Interferometric

¢ & Bands ® PSoT0 COTTecho
B Amplitude VH ENVISAT ASAR
B intensity VH SAR Applications
B Amplitude_ W SAR Utilities
B intensity_w SAR Wizards
Complex to Detected GR
Multilooking

SAR-Mosaic

ALOS Deskewing
Slant Range to Ground Range
Update Geo Reference

Lot

[«] i [»]

Navigatio... | Colour M... |Uncertai... |World ... X| [&

'Jaﬁe.Li.ew ﬁsevw”tls ‘ | iia.ﬁeu.ew Jé/(ej [m\ ‘ ‘

¥

Birmingham

gl
GChelrsford
Off Globe ;
| X -y - I Lat - Lon - l Zoom -- Level --
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Geocoding

Range Doppler Terrain Correction

File Help

" |/O Parameters I Processing Parameters ]

—

Source Product

source:
]121 S1B_IW_GRDH_15DV_20180309T174910_20180309T174935_ 009958 _0120AF 4CB... } - H:l

Target Product
Name:
[518 IW_GRDH 15DV _20180309T174910 20180309T174935 009958 0120AF 4CB8 Cal TC |

=]
Directory:
‘/application/workdir/LTC2018/subset small Cal TC

[v] Save as: ;BEAM-DIMAP

[v] Open in SNAP

I Run lrglose ]

File Help

( I/O Parameters [ Processing Parameters I

Source Bands:

Digital Elevation Model:
DEM Resampling Method:
Image Resampling Method:

Source GR Pixel Spacings {az x rg):
Pixel Spacing (m):

Pixel Spacing (deg):

Map Projection:

OQutput bands for:
[v] Selected source band

[[]Incidence angle from ellipsoid

[ ] Apply radiometric normalization
[] save Sigma
D Save Gammal ba

[v] Mask out areas without elevation [ | C

Sigma0_VH
Sigma0_W

‘SRTM 3Sec (Auto Download) lv}
{BILINEAR_INTERPOLATION Iv,
IBILINEAR_INTERPOLATION | v ’

10.0(m) x 10.0(m)
[10.0 ]
[8.983152841195215E-5 ]

[ WGSB4(DD) |

[[] Latitude & Longitude

] DEM

[] Local incidence angle [ ]| Projected local incidence angle
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Data check ' :

| 5. [[2] Sigma0_VH - S1B_IW_GRDH_ 80309T17

File Edit View Analysis Layer

- % axuley
Optical Radar Tools Window Help

[1] 51B_IW_GRDH_1SDV_20180309T174910_2018(
& [2] S1B_IW_GRDH_15DV_20180309T174910_2018(
o (I3 Metadata

o- (33 Vector Data

¢ &3 Bands

B |sigmao

ﬁ Sigma0_WV

Navigatio... | Colour M... | Uncertai... (World ... X| [=]

orwich
" Norwich

Birmingham

Downloading

Zoom -- Level -
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Spatial subset — batch processing with a

processing graph

A SNAP
File Edit View Analysis Layer Vector Raster Optical Radar Tools Window Help Q-
a% DG JShd PEL A UOR ML vy vy
Product Explorer X | Pixel Info | = ,;
| |
| @
PR o S |3
File Graphs |5
=
[4] 5|
|<
! =
=
<
o
R 3
Add ¥ L Input-Output » §
Read Connect Graph | [ optical » | ‘g
&
.. Radar » B
_ Raster ¥ L Classification » —
L Tools »| L. Data Conversion » 5‘
L Vector »| L DEM Tools » 5
12
4 Mphchl | Geometric » 4 Collocate ;
¥ SmosNetcdfExport | [ Image Analysis | 4 Multi-size Mosaic %
% (=]
o Masks »| 4 Reproject 7,2,
Navigation | Colour ... |Uncertai... |World... X |SMOSL... | & 4 BandMaths L .
4 BandMerge i Subset
i Flip —
< Ii i Image-Filter
aw
Glasge 4 TemporalPercentile
Kinsgow ( Read [Write ‘ - 4
Source Product
Name:
United Kingdom [ l v HZ|
Dublin
Data Format: H
Birmingham Amsterdam
Rotterdam
London Diisse
Belgium
Englsh Chann Source product not selected
Guernsey = p e |
Load | v@ Save | %\/ Clear | [ZNote @ Help | [> Run |
Off Globe
‘ XE W ‘ Lat - Lon = \ Zoom -- Level -- @
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‘Graph Builder

[»

<]

1

|

o

[(Read | write I Subset [—\

Sourc
Name:

e Product

|

==

%, Clear I @Note | @Help I DRun ‘

___, Parameters of the subset

(e.g. spatial extent)
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Spatial subset — batch processing

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

Qv
a®g vE fhd PR Al O® Ikl | oGl e |

Product Explorer X | Pixel Info

SNAR

A ‘Batch Processing 12
File Graphs
(O Farameters | Adding data products
File Name Type Acquisition Track Orbit .—1’}:. >
0 Products
T Target Folder
‘Navigation | Colour ... |Uncertai... |World... X |SMOSL... =]
Save as: [BEAM-DIMAP |~
Directory:
L’appIication/pi/Desktop/subset ]
[ ] skip existing target files [v] Keep source product name
Load Graph H Run ” Close H Help ]
United Kingdom
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Spatial subset — batch processing

File Graphs File Graphs
(" /O Parameters ( 1/0 Parameters | Subset |

File Name Type Acquisition Track Orbit b Source Bands: Amplitude_VH
S1B_IW_GRDH_15DV_20... Intensity_VH
S1B_IW_GRDH_15DV_20... Amplitude_W

S1B_IW_GRDH_1SDV_20...
S1B_IW_GRDH_1SDV _20...
S1B_IW_GRDH_1SDV_20...

Intensity_WWV

[v] Copy Metadata

(0 Pixel Coordinates (® Geographic Coordinates

YRlee s 1

5 Products

Target Folder

Save as: [BEAM-DIMAP v
Directory:
|/application/workdir/LTC2018/subset_small [
: = \ ‘ Update
[ ] skip existing target files [v] Keep sourcqprogucrmame ]
< | ll | [»
| | 1
| Load Graph H Run l Close Jl Help Load Graph Run Close ‘ Help
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Data check

File Edit View Analysis

= @ % 15 L - v |ivlivlw

Product Explorer X | Pixel Info = ‘ [ (13] Intensity_VH xl 4[> =7
o & [1] S18_W_GRDH_1SDV_20180305T174910_ & . 4
o- & [2] S51B_IW_GRDH_15DV_20180321T174910_ [
o & [3] S18_IW_GRDH_1SDV_20180402T174311_ 1 ﬁ‘
o & [4] S1B_IW_GRDH_15DV_20180414T174911_ |=|
o- & [5] S1B_IW_GRDH_15DV_20180426T174911_ |3

o- &l [6] S1B_IW_GRDH_15DV_20180508T174912_
o- & [7] S1B_IW_GRDH_1SDV_20180520T174913_
o- & [8] S1B_IW_GRDH_1SDV_20180601T174913_
o- &l [9] S1B_IW_GRDH_15DV_20180613T174914_
o- & [10] 51B_IW_GRDH_15DV_20180625T174915
o~ & [11] S1B_IW_GRDH_1SDV_20180707T174916
o~ & [12] S1B_IW_GRDH_1SDV_20180719T174917
o- & [13] 51B_IW_GRDH_1SDV.20180731T174917

| Jéﬁeuéﬁ ::;Xej [m

[d] Il [»]

‘Jéﬁeuew FEC Qq | |

Navig... | Colo... |Unce... X | SMO... =

Glasgow

isle of Man
Unite

Dublin 1

Rotterdar

Belgium

Pari:

200 Km,

‘ X =¥ = } Lat‘ - Lon - ‘ Zoom -- Level -- @ 56
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Automatic Processing Graph — Calibratio

Correction

i
File Graphs
3 1/O Parameters Calibration Terrain-Correction
Polarisations: VH
Vv
i
Save as complex output
| k-] Output sigma0 band |
= [[] Output gamma0 band
] Il ] ] |
T R T T T P T DOuiputbetanand
Read |"Calibration | Terrain-Correction | Write
Polarisations: |VH l_:_‘
[v] Output sigma0 band
[] output gamma0 band
[] Output betad band
\ @Load I @Save %7 Clear [ZNote [ @Help I [> Run

save as e.g. Cal_TC.xml
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Batch processing

File Graphs
File Graphs

I/O Parameters Calibration Terrain-Correction

1/0 Parameters librati i i
File Name Type Acquisition Track Orbit o Calibration] Terrain-Correction
S18_IW_GRDH_1SDV_2019... |GRD 14)an2019 110 14486 = File Name Type Acquisition Track Orbit ala
S15_IW_GRDH_INW_2019... IGRD 19Feb2019 110 15011 S18_IW_GRDH_1SDV_2019... |GRD 141an2019 110 14436 r
I IW_GROH_IDN 2., (=D 15Mar2019 110 15361 - S18_IW_GRDH_1SDV_2019... |GRD 19Feb2019 110 15011
e e o= 20Apr2019 110 15886 7 3 S18_IW_GRDH_1SDV_2018... |GRD 15Mar2013 110 15361 =
518_IW_GRDH_15DV_2015... |GRD 14May2019 110 16236 S18_IW_GRDH_1SDV_2019... |GRD 20Apr2019 110 15836 z
S18_IW_GRDH_1SDV_2019... GRD 1302019 110 17111 i S1B_IW_GRDH_1SDV_2019... |GRD 14May2019 110 16236
S1B_IW_GRDH_1SDV_2019... |GRD 18Aug2019 110 17636 @ S18_IW_GRDH_1SDV_2019... |GRD 1332019 110 17111 4
P S18_IW_GRDH_15DV_2019... |GRD 18Aug2019 110 17636 1
1 W
&= p—
v .
7 Products %
Target Folder 7 Products
Save as: BEAM-DIMAP v Target Folder
Dremy Save as: BEAM-DIMAP ~
C:\LTC2019_demos\Output Directory:
C:\LTC2019_d t
[[] skip existing target files Keep source product name L _demos\Outpu
[] skip existing target files Keep source product name
Run Close Help
: LoadGraph | LBua lose Help

o
Open previously saved graph Cal_TC.xml
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Time series analysis

View || Analysis Layer Vector Raster Optical Radar Tools Window Help
Tool Windows » Developer 3
optical | @ 18 |w
W Statusbar plica
Ra a . .
¥ Synchronise Image Cursors gac )l FUus SEres
SMOS I 5
M Synchronise Image Views . B H-a Alpha Plot
&/ In-Situ Data Access =]
Toolbars ) | m)l INSAR Stack
: Ay Product Library & Ocean Swell
e A CTETIEEEEN L @ colour Manipulation
[ Full Screen Alt+Shift-Enter
u el LULAS A= A S L = 2 Uncertalnt)’V|Suallsat|on
S1B_IW_GRDH_1SDV 20180309T17491 & Laver Editor
Metadata = & Layer Manager
Time Series x W\E@
\ \ \ \ n—— Add your data products
- ;i
|
B e e
H | | |
] I = z
I | | |
1 | |
| | | P
\
0 | | |
20Febl8 22Marls 214prl8 A 21Mayls 20junlg 20)ullg ?
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Time series analysis

A Time Series Analysis Settings B
Choose your Show Grid Show Legend

Graph 1
processed : File Mame Type Acguisition Track Orbit

S1E W _GRDH_1SDV 20...
data prOdUCtS —> S1E6_IW_GRDH_15DV_20...
51B W _GRDH_15DV 20...
S1E W _GRDH_1SDV 20...
S1E6_IW_GRDH_15DV_20..

FRee» ] 1 4|+

5 Products

Rename

| Apply || Close |
| ./ Time Series x [«»][=][]
R Graph 1 D

Show plot at
cursor position

. ’ ' "Available’'Bands’ X
5o AV DL€ 2
| | | / &~ Bands filter ™
E. ‘ 1 [:]SlgmaO_W .ng.

[]select all []Select none

—

i ™

s
~

B [[F]

I OK H Cancel ’

|
|
I
|
|
|

0 T T T T
20Feb18 22Marl8 214pri8 21May18 20jun18 20l
Acquisition Date L
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Time series analysis

SHCER

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

= " - =

2 er 4l © @ [w

3 2

I

<
<<

[ (3] Dual Pol Ratio Sigma0 W+VH RGE x| [l [4] Sigma0_VH x

a8 @ L hd P
Product Explorer X |Pixel Info | & @ (3] Sigma0_vH x| [ [3] Sigma0_VH_db x
¢ & Bands Al o P— —_— "

B sigmao_vH
B sigmao_w
Ed sigmao_vH_db p
[ sigmao_w_db
? Q [4] S1B_IW_GRDH_1SDV_20180309T17491
o- (@ Metadata
o- (3 Vector Data

¢ & Bands
B sigmao_vH
B sigmao_w -
[«] Il | [»]
Navigati... | Colour ... |Uncerta... |Worl... X| [&

e

- f L - v

| Areagr 3onpoud 2 |

¢ Time Series x|
0.05
Graph 1

Birmingham

{intensity)
=
o
=)
n

Cambridge

|
l
|

Jabeuepy ysep QRJ ‘ ] | 1abeueyy Jaﬁei [m ‘ l

T4 @

B @[

One of the plottet

bands has to be
opened

Zlg'l';eblsl I22Mar18 ' I ZlA:)rlS : : ZlMlayISl ' ZOJL:nIS 3 I 20Julls 2
Off Globe Acquisition Date !
! X 8 A \ Lat - Lon = | Zoom -- Level - 61
- _llz==TWE 4 jJ1 = Ol — = Il 2 == — i vl » THE EUROPEAN SPACE AGENCY



Data processing

» Creating a subset of S1 GRDH images
Spatial subset depending on the AOI
> Radiometric calibration
Conversion of image intensity to sigma0 providing the radar backscatter
» Terrain correction
Compensate for geometric distortions caused by topographical variations of a
scene and the tilt of satellite sensor
» Creating a multitemporal stack
Collocation spatially overlapping products (based on geolocation)
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Creating multitemporal stack

10 : 8_0120AF_4CB8 - /applig < Create Stack & & Create Stack
Radar | Tools Window Help ((L-Productset-Readsr | 2-CreateStack | 3-write | 1-ProductSet-Reader | 2-CreateStack | 3Write |
Y — — T = T Master S1B_W_GRDH_15DV_20180309T174910_20180309T174935_009958_0120AF 4CE8
APply Orbit File di b & e
i : ; =) M (s P,A L . f@ S1B_IW_GRDH_1SDV_201 ype: NONE -
| Radiometric [ [t 2ok . |—| @ l—- S1B_IW_GRDH_15DV 201... Initial Offset Method: e e -
Speckle Filterin > S1E_W_GRDH_LSDV_201... )
=iz — e 8 (1) Sigmac 51B_IW_GRDH_15DV_201 Rt e =
Coregistration | Coregistration 51B_IW_GRDH_15DV_201... =
Interferometric »| S1 TOPS Coregistration »
Polarimetric P DEM-Assisted Coregistration » ?
Geometric Stack Tools | Create Stack
Sentinel-1 TOPS »| Cross InSAR resampling Stack Averaging &
ENVISAT ASAR » Stack Split @,
SAR Applications »
SAR Utilities > &
SAR Wizards » e
Complex to Detected GR
Multilooking %
o’
5 Products|
\
& Create Stack )

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

Collocating spatially . . .
overlapping images Product geolocation (if terrain

corrected)

S1B_IW_GRDH_1SDV_20180308T174910_20180309T174935_009958_0120AF 4CBE_Stack

« Orbits (if not terrain corrected)

Directory:

|Iapp|lcat|um’wurkd|nLTC2018| ||:|

| @ Help [> Run
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Data processing

» Creating a subset of S1 GRDH images
Spatial subset depending on the AOI
> Radiometric calibration
Conversion of image intensity to sigma0 providing the radar backscatter
» Terrain correction
Compensate for geometric distortions caused by topographical variations of a
scene and the tilt of satellite sensor
» Creating a multitemporal stack
Collocation spatially overlapping products (based on geolocation)
> Speckle filtering
Filtering the inherent salt and pepper like texturing called speckles
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Multitemporal speckle filtering

Radar||Tools window Help & Multi-temporal Speckle Filter e ‘Mult
Apply Orbit File ;F'}“ m @ I& lM. 1 File Help File Help

Radiometric

Speckle Filtering I »| Single Product Speckle Filter
Coregistration Multi-temporal Speckle Filter

[ WO Parameters | Processing Parameters | ( 1/O Parameters | Processing Parameters |

Interferometric Source Product

Sigma0_VH_mst_0SMar2018
Polarimetric

: Source: Sigma0_WW_mst_09Mar2018
Geometric |[1l Stack |'||:| Sigma0_VH_slvl_02Apr2018
Sentinel-1 TOPS

Sigma0_WV_shv2_02Apr2018

) Bands:
s S aip Sigma0_VH_slv3_08May2018

ENVISAT ASAR

W WA, W WA

SAR Applications Target Product Sigma0_WV_slv4_08May2018
SAR Utilities Name: Sigma0_VH_slv5_01Jun2018
SAR Wizards |5tack Spk Sigma0_WV_slv6_01jun2018
Complex to Detected GR ilter: |
Multilooking Save as: |BEAM-DIMAP v Filter: |Gamma Map
: _ Filter Size X (odd number): 3
Directory: / :
|japp|icatinn!pifDesktnpjsubset | l:l Filter Size Y {odd number): [_3

Estimate Equivalent Number of Looks

Open in SMAP
] Number of Looks:

< Il [ »

| RBun || Cloze | Run Close ‘

Spatial filtering with weighted average of selected filter across the images of the time series
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Multitemporal speckle filtering

A [1]'Sigma0_VH_mst_09Mar2018 - Stack - /aj

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

VA er Al © B Iw

Product Explorer X |Pixel Info | = I.E”ﬁ [1] Sigma0_VH_mst 09Mar2018 x}
o & [1] Stack .
¢ = [2] Stack_Spk

o~ (@3 Metadata

o E] Vector Data

¢ & Bands
Sigma0_VH _mst 09Mar2018
Sigma0_WV_mst _09Mar2018
Sigma0_VH_slvl_02Apr2018
Sigma0_WV_slv2_02Apr2018
Sigma0_VH_slv3_08May2018
Sigma0_WW_shv4_08May2018
Sigma0_VH_slvS_01jun2018
Sigma0_WV_slv6_01jun2018
Sigma0_VH_slv7_07jul2018
Sigma0_WV_slvé_07)ul2018

eationjworkdinjiT 207 8]subsetlsmalllcCallT C/stakidim  oNAP!

& DE S hd| PR

[A1e1qr 3npoag &

‘JQ“EE;UE'AW ;I‘BKQ"I 1]

||

Navi... X |Colour ... |Uncert... |World V... |

TJsﬁeuew xsé‘y{

8893.94:1 |

| X =Y - | Lat -- Lon - | Zoom -- Level --
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Data processing

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

File Edit View Analysis Layer Vect§r Help
" i e Band Maths. .. % _: -'
[ ol 0 | or Al © 1® Iw 723 i Qv
Prgduct Explorer X | Pixel Info > oo 1] Sigma0_VH_mst_09Mar2018 xI [i\L] r\.“
& [1] Stack = e - . T — - a = " — et B
e Geo-Coding Displacement Bands... 3 ‘
o- (33 Metadata PR A ||
o- (@3 Vector Data i g .’—‘fl
3 - ) | =
s a Bands Geometric Operations » 7 ; §
B Sigma0_VH_mst_09Mar2015 | DEM Tools 4 : =
B Sigma0_W_mst 09Mar2018gMasks 4 —
B sigma0 VH_shi_02apr2018] Data Conversion. | »| Convert Datatype —
ﬁ Sigma0_WV_slv2_02Apr2018 | Image Analysis Converts bands tofirom d& l ; e ;g
B sigmao_vH_slv3_08May2018| Classification M Amplit om Intensit X {5
<
B sigmao_W_sihv4_08May2018| Segmentation » B |
B sigma0_VH_sivS_01Jun2018 | Export » | E
B sigma0_W_siv6_01jun2018 Complex i and g to Phase ¢ |3
B sigma0_VH_slv7_07jul2018 Band Select > @
B sigmao_w_siva_07jul2018 Set No-Data Value - =
P=
S| =
3 |
Navigation - ... | Colour Manip... | Uncertainty Vi... | World View = X| [E 3 ¥ X | %
o 4 5
|3
@
a
| @
24
1o o _-i""' 3
s Birmingham v%?fr'f
Cambrida i
Off Globe S 3 B2 o
X =Y = Lat - Lon - Zoom - Level -
68
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-

Conversion from linear to dB

; n Al
Converts bands to/from dB | |
E ‘ @ g @A Histogram for Sigma0_VH_mst_09Mar2018
File Help File Help
22,500,000
- / / 20,000,000
l/lm Parameters | Processing Parameters | (10 Parameters | Processing Parameters | Lo
= 17,500,000
Source Product Source Bands: [Sigma0_VH_mst_09Mar2018 i{ls.ooo.ooo
Source: Sigma0_VV_mst_09Mar2018 o000
|[2] Stack_Spk |v ||:| Sigma0_VH_slvl_02Apr2018 10,000,000
Sigma0_WV_slv2 02Apr2018 g 7eon00
Sigma0_VH_slv3_08May2018 2i88.090
Target Product Sigma0 W slv4 08May20183 #a00,005
Marme: Sigma0_VH_slv5_01jun2018 o 25 5o 75 10,0 125 150 17.5
|Stack Spk dB SigmaO_W_s!vG_OlJunZOlS Sigma0_VH_mst_09Mar2018 in intensity
Sigma0_VH_slv7_07Jul2018
S |E‘E‘“‘M‘D'MAP “"| Sigma0_W._slv8_07Jul2018
Directory:
|."applicatinn,"pi,"[!esk:tnp,"subset | III Histogram for Sigma0_VH_mst_09Mar2018_db
300,000
Open in SMAP 275,000
% 250,000
E 225,000
‘& 200,000
*
£ 175,000
%150‘000
5 125,000
3 100,000
I?_ 75,000
50,000
| Run || Close ‘ I Run ” Close } 25,000
¢ -35 -30 -25 -20 -15 -10 -5 0 S 10 15
Sigma0_VH_mst_09Mar2018_db in intensity_db
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Linear vs dB comparison

Product Explorer X |Pixel Info | B [ 121 sigma0_VH_mst_09Mar2018 x| ‘
T T STYTuY VY SV OO vy T : : ‘U‘
B sigma0_VH_slv7_07)ul2018 e s e 3 :
B sigmao W _sivs_07jul2018 =
¢ B [3] Stack Spk_dB =
o- (@3 Metadata 5
o G Vector Data 7‘27
¢ & Bands P
B sigma0_VH_mst 09Mar2018 db | | ;gg
B sigma0_vv_mst 09Mar2018_db o
B sigma0_vH_sivl_02Apr2018_db %
[ sigmao_wv_siv2_02Apr2018_db 2
B sigma0_VH_slv3_08May2018_db : L
B sigma0 W _sh4_08May2018 db | a
B sigmao_vH_slvs_01jun2018_db T
[ sigmao_w_slvé_01jun2018_db =
@ sigmao_VH_slv7_07)ul2018_db | ] AT |z
B sigmao_wv_sivg_07jul2018_db | & N 24 =
2 o
Navigati... | Colo... X|Uncerta... |World Vi... | [l [ B8 [3] Sigma0_VH_mst_09Mar2018_db "I ~
g =
- - : o TG
Editor: O Basic ® sliders O Table O (@ ™ s s s
3 S a
-| @
Name: Sigma0_VH_mst_09Mar2018 @ @) Ens
Unit: intensity 95% 100%
Min: 0.0 o
Max: 18.692 @‘; 64
-
b
m
~n
X More Options - @ ‘
| X -Y - ‘ Lat -- Lon - Zoom -- Level --
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Scatterplots

File Edit View

=

Product Explorer [ Profile Plot

[ Correlative Plot
[Z Scatter Plot it

& - @ Information VE)

B si 18

m Si ?A Geo-Coding
o S [3] Stack| 14l Histogram

Metad 2. Statistics
Vectol |# Metadata Plot

L8

Sigma0_VH_mst_09Mar2018_db
Sigma0_VV_mst_09Mar2018_db

Analys_isll Layer Vector Raster ¢
ol

=]

i

Scatter Plot X
Scatter Plot »
17:5 ] Use R as

8 100 [ T~%

| “n
&1125 X-Axis
2]
5 10.0 [¥] Auto min/max
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Data processing

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

E , 315

File Edit View Analysis Layer Vector Raster Opti
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RGB Composite
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Stack averaging

i

5..\.-:;:2 i ':
Radar ||Tools Window ﬂelp File Help
Apply Orbit File
Sl A |4 ® v Y
Radiometric ’ ( /O Parameters ] Processing Parameters
Speckle Filtering »
Coregistration | » Coregistration Statistic: [Mean Average -
Interferometric P| S1 TOPS Coregistration 4 Mean Average
Polarimetric »| DEM-Assisted Coregistration » Mt
Geometric blStackTooIs | } Create Stack Pl
Sentinel-1 TOPS »| Cross InSAR resampling Stack Averaging] Standard:Deviation
ENVISAT ASAR 4 Stack Split Coefficient of Variation
SAR Applications »
SAR Utilities »
SAR Wizards »
Complex to Detected GR
Multilooking
Run Close
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Stack averaging — RGB Composite

Dual Pal Ratio Sigma0 WW+vH » | & HEl Il
Green: |[Sigmald_VH -
Blue: Sigmald_VV/%igmad VH .
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Image statistics

Choose your band

File Edit View Analysisll Layer Vector Raster (
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Image statistics - polygon

Statistics X I
Dr. aw t h e pO / yg on Sigma0_VH_slv11_18Aug2019_db with ROI-mask geometry o
#Pixels total: 7330 25 0 4 0.0
Minimum: -20.8783 { Use ROI mask(s): g
Maximum: -9,6330 2.5 Filter: ==
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- - by A —
I\} Coef Variation: |-0.1271 ‘ Q /2 .
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’ 20.0 Histogram accuracy ’
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Looking for more advanced applications

nalysis Layer Vector Raster Optical Tools Window Help [2]S52B_MSIL2A_20250919T092029_NO511_R093_T34TFL_20250919T114737 - [C:\Users

% -;:-C 232 Apply Orbit File GC_F; Ny D @ @ Q é& L S =Nl @
Radiometric )

Info Speckle Filtering > /tude VH x
WV_20211008T220352_20211008T220417_02905 Coregistration

Interfferometric > Products > Interferogram Formation
Polarimetric > Filtering > Coherence Estimation

Geometric > Unwrapping > Topographic Phase Removal

Sentinel-1 TOPS > PSI\SBAS > Three-pass Differential InSAR
ENVISAT ASAR > InSAR Stack Overview Phase to Height

SAR Applications > Phase to Displacement

SAR Utilities ) Phase to Elevation

)919T092029_NO0511_R093_T34TFL_20250919T114737 Integer Interferogram Combination

Multi-Reference InSAR

Horizontal/Vertical Motion

» Crop growth
» Harvest event

lonospheric Correction
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Looking for more advanced applications

o

B (2] Intensity_ HH - RCM2_OK1141585_PK1178408_1_QP22_20200723_002132_HH_WV_HV_VH_SLC_Cal - D:AARSET_ESA_SAR_Course\ROUND 2\Practicall_FilesforARSET\Calibrate\RCM2_OK1141585_PK1178409 1_QP22 2
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:ﬁ .,E;j ] “V b | ’ = Apply Orbit File
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1 & | Product Explorer X Speckle Filtering >

@Rl L85
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R riz] ROMZ_OK1141585 PKI178409_1 QP22 08 Coregistration > LCC3

1 ‘; o [ Metadata Interferometric ]

| £ - (3 vector Data

E 3 3 Tie-Point Grids Polarimetnc L4 Compact Polarimetry

:‘(_A‘ &3 Bands Geometnic > Polarimetric Classification

5 g i Sentinel-1TOPS > Polarimetric Matrix Generation
< E_ 8 it ENVISAT ASAR 2 Polarimetric Speckle Filter

) Intensity HH A

12 @ ” SAR Applications > Polarimetric Orientation Angle Correction
V5 = Soil Moisture >

' _§ B o Polarimetric Decomposition

1 ; m Intensity HV SAR Utilities ¢ Polarimetric Parameters

ez @ o Cross Channel SNR Correction
' é B o

' 9 [ intensty_VH
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' E @ intensty_wv
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13
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Vintensty_HH th

B Navigation - [
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e Compute Polarimetric Parameters

File Help

1/O Parameters Processing Parameters

[~] Use Mean Matrix

Window Size X: 5
Window Size Y: 5
{4 span

[[] Pedestal Height

Radar Vegetation Index (RVI)

[]Radar Forest Degradation Index (RFDI)

[[] canopy Structure Index (CSI)

[[] volume Scattering Index (VSI)

[] Biomass Index (BMI)

[ Cross-Pol HH/HV Ratio

;

[] Cross-Pol VV/VH Ratio

200723_002132_HH_VWV_HV_VH
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The Radar Vegetation Index (RVI) is used to estimate vegetation conditions, similar to
NDVI

TR

1

T - = P T ool ¥ X I TR . : vy R ] B2 A = 4 - .
- o T i B - A (B = Sna 5 T e A0
L b L3 ¥ B e [y b =5y >
1 Rk s 23 3 - =% 2 > : 3
3 3 x = ! T - . < .t e N 3 .

July 19, 2020 August 16, 2020 September 17, 2020
Value
i W High:1
Declining RVI values as the growing season winds down. - y
Low:0
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Looking for more advanced applications

E File Edit View Analysis Layer Vector Raster Optical Tools Window Help [2]52B_MSIL2A_20250919T092029_MNO0511_R093_T34TFL_20250919T114737 - [C\Users\m

a% N5 LW amomre 2N\, D E Q@B @

Radiometric >
Product Explorer x  Pixel Info Speckle Filtering > |itude_VH x
& [1] $1B_IW_GRDH_15DV_20211008T220352_20211008T220417_02905 Caregistraticrn }
g Metadata Interferometric >
Jector e i
Polarimetric p Compact Polarimet
©2 Tie-Point Grids g v

3 Quicklooks Geometric > Polarimetric Classification > ¥
3 Bands Sentinel-1 TOPS > Radar Vegetation Index > Dual-pol Radar Vegetation Index 3
B Amplitude VH ENVISAT ASAR > Polarimetric Matrix Generation Compact-pol Radar Vegetation Index o
E :tenf_"t}’r{—iw—\lw SAR Applications > Polarimetric Speckle Filter Generalized Radar Vegetation Index
mplitude ) ) _ . )
PITHEe SAR Utilities > Polarimetric Orientation Angle Correction -
Ed intensity W
= [2] S2B_MSIL2A_20250919T092029_NO0511_R093_T34TFL_20250919T114737 Polarimetric Decomposition target width: 5490

Polarimetric Parameters
target height: 5490

Cross Channel SNR Correction
Faraday Rotation Correction -
» Vegetation growth through different phenological phases . The DpRVI follows the advancement of
plant growth until full canopy development with the accumulation of the Plant Area Index (PAI) and

biomass (vegetation water content (VWC) and dry biomass (DB))
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