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v" Overview of Sentinel-2
v' Spectral bands
v" Level 2A products

v" Pre-processing chain starting from S2 L2A data
Resampling

v' Subset

v" Band Maths

v

v

<

Radiometric Indices
S2 Biophysical processor

v' Graph Builder
v' Batch Processing

v' Time series analysis
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Sen2Cor is the Atmospheric Correction processor used in the ESA Payload Data Ground Segment to generate S2 L2A data
and it is distributed via STEP to be used as SNAP plug-in or via command line.

v' Bottom-of-atmosphere (BOA) reflectances in cartographic geometry (UTM/WGS84)

v" Products additionally include:
= Scene Classification Map
=  Water Vapor Map
= Aerosols Optical Thickness Map

v Algorithm includes:
= Cloud and cloud shadow detection
= Cirrus detection and correction
= Slope effect correction
= BRDF effect correction

Beyond Sen2Cor, Sentinel-2 data can be atmospherically corrected using others processors:
MAJA (developed by CESBIO/CNES)

I-COR (developed by VITO)

CorA (developed by Brockmann Consult)

LaSRC (developed by NASA GSFC/USA)
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From left to right:

Level-1C [TOA]
> [RGB] B4-B3-B2
> [RGB] B12-B11-B8a

Level-2A [BOA]

» Scene Classification

» [RGB] B4-B3-B2

> [RGB] B12-B11-B8a

» Water Vapour

» Aerosols Optical Thickness
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Essential pre-processing steps:
Resampling

The S2 products are multi-size
+ B2,B3,B4 and B8 @ 10m
* B5, B6, B7, B8A, B11 and B12 @ 20m
* B1,B9 and B10 @ 60m

Needed if the user wants to combine bands with different spatial resolution

Subset (spatially/spectrally)

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)

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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C:\Users\Fabrizioc Ramoino\Desktop!\52_Activities\[ TC-20

051_T31UFS_20180630

9\Practical\S2A_MSIL1C_20

21 SAFE\MTD_MSIL1C xml] - SNAP

Q- search (Ctrl+1)

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

SR DCJhd TR A UOA LT GBEA

TR EEm s e AN VEYER 2 LEZCAokoe NEED

Product Explorer * | Pixel Info

Bl MTD_MSIL2Axml

Documents.

=

ThisPC

Network

8 SNAP - Open Product X
Loak in: S2A_MSIL2A_20180630T105031_N0208_ROS51_T31UFS_20180630T 144133.5AFE ~ £ v

Name Size Item type Date modified

AUX_DATA File folder 30/06/2018 G:...
Recent Items DATASTRIP File folder 30/06/2018

GRANULE File folder 30/06/2018 6:...
HTML File folder 30/06/2018 6:...
|| rep_info File folder 30/06/2018 6:...
Desktap ] INSPIRE xml 18.2KB XML Docum.. 30/06/2018 6.
(] manifest.safe 98.0KB SAFEFile 30/06/2018 6:...
51.8KB XML Docum.. 30/06/2018 .

File name: MTD_MSIL2A.xml

Files of type: | ajl Files

Cancel

This tool window is used to manipulate the
colouring of images shown in an image view.
Richt now, there is no selected image view.
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g [1] Sentinel 2 MSI Natural Colors RGB - S2A_MSIL1C_20180630T105031_N0206_R051_T31UFS_20180630T130821 -

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

.'.!I'
,
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C:\Users\Fabrizio Ramoino\Desktop\S2_Activities\LTC-2019\Practical\S2A_MSIL1C_20180630T105031_N0206_R051_T31UFS_20180630T130821.SAFE\MTD_MSIL1C.xml - SN
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Product Explorer X | Pixelinfo | -
-6 [1] S2A_MSIL1C_201806307 105031 NO206_R051_T31UFS_20180630T 130821
(-6 [2) S2A_MSIL2A_20180630T105031_NO208_RO51_T31UFS_20180630T 144133

Navigati... Layer Ed...| Time Se...

Bov| |
Pa |,

| colo... x| uncertai... | worla vi...

(ORed (OGreen (@ Blue

e
Min: 1E-4
Max: 1.1 @m @é
Rough statistics!
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+1'0

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

i a Resampling > E Resampling
In the pop-up window set up the : .
. . . File Help File Help
parameters as shown in the Figures:
rs | Resampling Parameters 1/O Parameters Resampling Parameters
v' Unselect ‘Save as’’ e Define size of resampled product
Mame:
() By reference band from source product: | B4
. , . . [2] 524_MSIL2A_20180630T105031_N0208_R0O51_T31UFS_20180630T 144133 "
v “10m’ as plxel resolution Resulting target width: 10980
‘ , - Target Product Resulting target height: 10380
v ‘Nearest’ as Upsampling method . () By target width and height: Target width: 10,980 =
S2A_MSIL2A_20180630T105031_N0208_RO51_T31UFS_20180630T 144133 _resampled Target height: 10,980 =
H [ ki
v Click on ‘Run ( save ax: Width / height ratio:  1.00000
Directory: (®) By pixel resolution (in m): 1045
C:Wsers'\Fabrizio Ramoino\Desktopls2_Activities\LTC-2019\Practical Resulting target width: 10580
Open in SHAP Resulting target height: 10980
Define resampling algorithm
Upsampling method: Pearest v
Downsampling method: First v
Flag downsampling method: First v
[] Advanced Methed Definition by Band
Resample on pyramid levels (for faster imaging)
Run Cloze Run Close
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1) Select the new product in the Product Explorer window.

2) Click on ‘Raster’ - ‘Subset...’

LAty
e

1

4 B

L x.
-

8 Specify Product Subset > 8 Specify Product Subset >
In the pop-up window set up the
pop-up ) P . Spatial Subset  Band Subset Metadata Subset Spatial Subset Band Subset  Metadata Subset
parameters as shown in the Figures:
g1 Reflectance in band 81 -
v Define the X and Y pixels range or Pixel Coordinates  Geg Coordinates i it
_ i B3 Reflectance in band B3
the X and Y geo-coordinates to crop Seen start X: 000/ M
the Input product Scene start ¥ 2000 : B4 Reflectance in band B4
S 2000 BS Reflectance in band B5
v" Define which bands you want to e 2000 86 Reflectance in band 86
export _ BT Reflectance in band B7
Scene step X: 1 BE Reflectance in band B8
. Scene step ¥ 1=
v Click on ‘Run’ cuboct ? - 10010 BEA Reflectance in band B84
UDSET SCEene Wi b .
Subset scene height: 1001.0 B2 Reflectance in band £3
Source scene width: 10980 B11 Reflectance in band 511
Source scene height: 10980
¢ B12 Reflectance in band 812
Use Preview L] fo L ﬂ'éth [ quslity_set Aerczol Optical Thickness
|:| Fic full height |:| quality_wwvp Water Vapour
h D quality cloud confidence  Cloud Confidence
Estimated, raw storage size: 36.7M |:| quality_snow_confidence Snow Confidence
Cancel Help D guality_scene_classification Seene claszsification
D view_zenith_mean Viewing incidence zenith angle
|_| iosw arimuth moan Visuadna innidamnna sximith ol N
[Jselectal [] selectnone
Estimated, raw storage size: 5.7M
Cancel Help
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1) Select the product in the Product Explorer window.
2) Click on ‘Raster’ - ‘Band Maths...’

E Band Maths Y H Band Maths Expression Editor x
In the pop-up window set up the e S ~ e oo/ @ro
parameters as shown in the Figures; [1] 52A_MSILZA_20180630T105031_N0208_RO51_T31UFS_20180630T144133 |2 e
Mame: MOVI |B3
. , . [e4 e e
v' Change the Name: ‘NDVI Descriptian: = e e
Unit: [ze @)
v Unselect ‘Virtual’ box Spectral wavelength:|0.0 Im e -
B2 W
% ) ‘ ) ) ’ [] virtual {save expression only, don't store data) Show bands Operators. .. v
Click on "Edit ExpreSS|0n e Replace MaM and infinity results by Nall Show masks Fnsions. - e
v . . ‘ y Generate assodated uncertainty band show ﬁ_e-point 1o @' by inserting an dement,
Create your expression using ‘@ P Show single fags o
. B i :
and after replace them with the |a” et SxpressEn | T T
bands
H Band Maths Expression Editor x
v @-@)/ (@ +@) Load... Save... Edit Expression...
Data sources: Expression:
L, |B1 A e+ e (88 - B4) / (B8 + B4)
(88 - B4) / (88 + B4) Cancel Help IBz e-a
B3
. . s g*e
v Click on ‘Run 24
[es g/ @
L @)
[e7
|BS v Constants. . . w
Show bands SRR - s
Show masks Functioms. . . w
Show tie-point grids
Show single flags Ok, ne errors.
oK Cancel Help
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The Normalized Difference Vegetation Index (NDVI) algorithm exploits the strength and the vitality of the vegetation on the earth's surface.

Even if it is an old and classic method it is still much used to estimate the health of green vegetation and post processed high definition images for
precision agriculture.

» Vegetation has high NIR and low Red reflectance

« Other land cover have NIR and Red which are much close together

0-033 033-0.66 066-1
* -1.0to+1.0 , %
« vegetation from 0.3 to 0.8, depending on health/intensity o L e Watar content Dominent factof
s ; J e
« water (sea, lakes, rivers) low positive or even negative ] — Primary

f Warer absotptioh absoption
a0 | ab=zorption bands
50

* bare soil low positive values from 0,1 to 0,2

Fieflectance [%&]

(NIR—Red) _ (Bg—B4.) 04 05 0.8 10 1:2 1:4 l,lﬁ 113 210 22 24 6

NDVI - —_ =vealangth [pm
(NIR + Red) (Bg + B,) e

Yisible | Mesr-lnfrared | Shartwane Infrarad
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The enhanced vegetation index (EVI) is an 'optimized' vegetation index designed to enhance the vegetation signal with improved sensitivity in high biomass regions and improved
vegetation monitoring through a de-coupling of the canopy background signal and a reduction in atmosphere mquences EVI is com puted foIIowmg thls equation:

(NIR — Red) B (Bg — B,)
(NIR+C; X Red — C, X Blue+L) (Bg+6xBy—7.5XBy+1)

EVI =G X

where:
* NIR/red/blue are atmospherically-corrected and partially atmosphere corrected (Rayleigh and ozone absorption) surface reflectances

+ L is the canopy background adjustment that addresses non-linear, differential NIR and red radiant transfer through a canopy
* (1, C2 are the coefficients of the aerosol resistance term, which uses the blue band to correct for aerosol influences in the red band.

The coefficients adopted Sentinel-2 are: L=1, C, =6, C, = 7.5, and G (gain factor) = 2.5.
13
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The Normalized Difference Moisture Index (NDMI) detects moisture levels in vegetation using a combination of near-infrared (NIR) and short-wave
infrared (SWIR) spectral bands. It is a reliable indicator of water stress in crops.

NDMI can detect water stress at an early stage, before the problem has gone out of hand. Further, using NDMI to monitor irrigation, especially in areas
where crops require more water than nature can supply, helps to significantly improve crop growth.

Ny

NIR — SWIR; (Bg — Bqy)
NIR + SWIR, (Bg+ Byy)

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

A snap = X
File Edit View Analysis Layer Vector Raster Optical Radar Tools Window Help Q- Search (Ctri+)
SR DE S QA UGB B8 s NEm rPAAS N VEdeR: \ QEZT A0 O e IEED

Product Explorer X | Pixelinfo | — | BB [ Sentinel 2 MST Natural ColorsRGB x| Bl (31N0vI |

w8 []SZA MSIL2A_20180630T105031_NO208_R051_T31UFS_20180630T144133 ‘
@& [2] S2A_MSIL2A_20180630T 105031_NO208_RO51_T31UFS_20180630T 144133 _re
@88 [3) subset_0_of S2A_MSIL2A_20180630T 105031 N0208_R0S51 T31UFS zmsos

iabeuely 1oke7 [y | Aeign pnposd 1

abeueyy yseu N

>
Navigati... | Colo... X | Uncertai...| World Vi... | Layer Ed...| Time Se...| —
Editor: () Basic (@ Siders () Table O
&
5% 100%
IRt x
| W&
aa
Logyo 355
@

==
98 ©®®Ww@mIg NG 83aM [
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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

16

= 11l =T 4 1= Ol O i = == = Il 2K 2= — mm I%| > THE EUROPEAN SPACE AGENCY



oA f ¢

s A

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

In the pop-up window set up the

arameters as shown in the Figures: - . - .
P 9 E Biophysical Processor (LAl fAPAR...) ot H Biophysical Processor (LAI fAPAR...) >
v Unselect ‘Save as:’ File Help File Help
v’ Select only ‘LAl IfO Parameters  Processing Parameters I/O Parameters Processing Parameters
) Source Product Compute LAI
v' Click on ‘Run’ -
SOUrce,
subset_0_of S24 MSIL2A_201806... -
3] e = [] compute Fvc
* LAI: Leaf Area Index Taraet Product [] Compute Cab
« fAPAR: Fraction of Absorbed srgetrrodd (] Compute GWC.
Photosynthetically Active Radiation Mame: =
* FVC: Fraction of vegetation cover T31UFS_20180630T 144133 _resampled_biophysical
+ Cab: Chlorophyll content in the leaf
*« CWC: Canopy Water Content [ ] 5ave asi BEAM-DIMAP
Directory:

Desktop\s2_Activities L TC-2019YPractical

Open in SMAP

[ ]| Cose [En || dose

17
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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 X
File Graphs
A
Add > | L0 Input-Output > El
Connect Graph ] Optical >
. Radar >
|'hj Raster b | . Classification ¥
& Tools > | L] Data Conversion >
L Vector > | DEM Tools >
4 BandsDifferenceOp ] Geometric > | i Collocate
% BandsExtractorOp 2 Image Analysis * | 4F CoregistrationOp
i MphChl & Masks ? | 4 Multi-size Mosaic
i BandMaths 4 Reproject
< ¥ BandMerge i Resample
Read  rite & Fip 4 Subset
Source Product & ImageFitter
Name: % TemporalPercentile
|[1] 52a_MSIL24_20130630T 105031 NO208_R051_T3UFS_20180630T144133 ~|[=]
Data Format: Any Format ~
| Load | @Sa\re ?}Claar @Nob& H @Help H |>R|.|r1
18
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We can create our processing chain adding to the
default blocks ‘Read’ and ‘Write’:

‘Rempling’

‘Raster’ 2 ‘Geometric’ 2 ‘Resample’

‘Subset’

\. 3 -&f
TR

N

E Graph Builder
File Graphs

BiophysicalOp

:jml BandMerge = Write

‘Raster’ = ‘Geometric’ 2 ‘Subset’
‘Band Maths’
‘Raster’ =2 BandMaths’
‘S2rep’ (S2 Red-Edge Position Index) < — :

Read Write Resample Subset BandMaths BandMaths(2) BandMaths(3) BiophysicalOp BandMerge
‘Optical’ 2 ‘Them. Land Proc.” 2 ‘Veg. Rad. Ind.” 2 ‘S2repOp’ E—

Target Band Type: |float32

. . Band Unit:

‘Biophysical Processor’ No-Datavlue: 0.0

Expression: 2.5%((B2-B4) /(B8 +6 B4-7.5 B2 + 1))
‘Optical’ 2 ‘Thematic Land Processing’ = BiophysicalOp’
‘Band Merge’ e
‘Raster’ 2 ‘BandMerge’ B | Bo G | Bys @ | Da

19
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{38 Graph Builder X
File Graphs
~
Hgslrnpl: I-—’I Subset = BandMerge = Write |
BiophysicalOp
v
£ >
Read Write Resample subset BandMaths BandMerge S2repOp  BiophysicalOp
(C) By reference band from source product: Resulting target width: 1830 ”
Resulting target height: 1830
Target width: 10,980 5
(C) By target width and height: Target height: 10,980 5
Width [ height ratio: 1.00000
104
(@) By pixel resolution {in m): Resulting target width: 10980
Resulting target height: 10980
Define resampling algorithm
Upsampling method Nearest P
Downsampling method First -
Flag downsampling method First ~
[] Advanced Method Definition by Band
[ Resamnle on nyramid levels (for faster imaninn &
Expression is invalid.
Load @ Save %} Clear m’ MNote @ Help D Run
20
| += 11 = o 11 11 —_— Bl b= Il 2K 2= — © Ld
=l e = L= — — — . e mmm — - I+ » THE EUROPEAN SPACE AGENCY




H Graph Builder

File Graphs

Ilgnrrlplz I_,| Subset

<

BiophysicalOp

Read Write Resample Subset BandMaths BandMerge S2repOp  Biophysicalop

Source Bands:

Copy Metadata

Reference band:
X

Width:
Sub-sampling X:

(®) Pixel Coordinates

(O) Geographic Coordinates

Bl
3000
1000

LE
height:
Sub-sampling :

3000
1000

Expression is invalid.

% Clear

m Note

[> Run
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(NIR — Red) _ (Bg
(NIR + Red)

— By)
(Bg + By)

NDVI =

(NIR — Red) (Bg — B4)

EVI = G x

(NIR+C, xRed— C, xBlue+ L) (Bg+6xBs—7.5% B, + 1)

NIR — SWIR,
NIR + SWIR,

(Bg — B11)

NDMI = =
(Bg + B11)

E Graph Builder

*
File Graphs
~
Read |l ,{ I‘ BandMerge = Write |
BiophysicalOp
v
£ >

Read Write Resample Subset BandMaths BandMerge S2repOp  Biophysicalop

H Arithmetic Expression Editor

Target Band: MDVI R |

Target Band Type: |float32 : Data sources:

Band Unit: : BL ~ e+e

MNo-Data Value: 0.0 BEE e - @

Expression: g | |EE g e
B4
BS [ -}
L (@)
i Constants. ..
B2 W
Show bands S e
Show masks Functions. ..

Show tie-point grids
Show single flags

Expression:
(B% - B4) / (BS + B4)

Ok, no errors.

Cancel Help

Expressian is invalid.

Load @ Save b Clear

@7 Note

Edit Expression...

@ Help [> Run

22
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The Biophysical Processor computes Level-2B Biophysical products
from Sentinel-2 reflectances.

From Bottom Of Atmosphere normalized reflectance data, it derives a
set of biophysical variables, namely:

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

3'
|~I0p

U EI PR
_97‘;” j

K Graph Builder : myGraph.xml

File Graphs

= BandMerge

[ Read }—u|ﬂ=s-mpl=|-—’| Subset |¢

BiophysicalOp

<

Read Resample Subset BandMaths BandMerge S2repOp Biophysicalop  write

£o

Compute FAPAR.

Compute FYC
Compute Cab

Compute CWC

Load @ Save % Clear @ Note @ Help D Run
23
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H Graph Builder : myGraph.axml

File Graphs

| Read I-—’Iﬂ.ellrnplz

BiophysicalOp

Source Bands: [}

_MSIL2A_
_MSIL2A_20180630T105031_NO20:

Read Resample Subset BandWaths BandMerge SzrepOp BiophysicalOp  Write

IT144133_resampled
mpled
mpled
mpled
mpled

0630T 144133 mpled

T 1441 mpled
3 ampled

@ Help D Run

24
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ﬁ Graph Builder : myGraph.xml x
File Graphs
~
] SNAP - Save Graph X __El
Savein: [ Desktop - £k EF-
P Name Size Item type Date modified
Amazon File folder 05/09/2019 2....
Recent Items A rectangle brasil File folder 26/08/2019 1...
back up mini 50 File folder 03/08/2019 1...
CCl-LC File folder 26/09/2018 1...
- Coastal Erosion File folder 22/08/2019 5....
Desktop Dr4-LTC2017 File folder 10/05/2019 “
LS DUE File folder 01/03/2019 >
I EQPI File folder 22/08/2018
] Gran Canaria File folder 28/08/2019 1...
Documents Greek Initiative File folder 28/08/2019 1...
52_Activities File folder 22/07/2019 3.
Temp File folder 22/08/2019 1....
S WFA File folder 05/09/2019 2...
Thls BC s shared (ESRPE103172) - Shortcut 1.52KB Shortcut 15/12/2014
=] myGraphxml 509KE XML Docum... 13/08/2019 &...
DRk Files of type: | Graph (=.3ml) v Cancel
Save as:  BEAM-DIMAP ~
Directory:
C:\Users\Fabrizio Ramoino\Desktop\S2_Activities\L TC-2019\Practical
&Y
Load b Clear m; Note @ Help [> Run
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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 1/0O 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 x

File Graphs

/O Parameters Resample Subset BandMaths S2repOp  BiophysicalOp  BandMerge

File Mame Type Acguisition Track Orbit '=Inf'
S2A_MSILIC_20180630T105031_MO206_ROS51_T31UFS_20180630T130821 S2_MSI_Level-1C 30Jun2013 99999 99999 ?}:
S2A_MSILZA_20130421T105031_N0O207_R0O51_T31UFS_20150421T125911 |52_MSI_Level-24 21Apr2018 99999 99999 =
S2A_MSILZA_20130508T104031_N0O207_RO08_T31UFS_20180508T175127  |52_MSI_Level-24 08May2018 99999 99999 @
S2A_MSILZA_20130630T105031_N0O205_R0O51_T31UFS_20150630T144133  |S2_MSI_Level-24 30Jun2018 99999 99999
S2A_MSIL2A_20180806T104021 _MO208_RO03_T31UFS_20180306T 142805 S2_MSI_Level-24 06AUQ2018 99999 99999 @
S2A_MSILZA_20130918T105021_NO205_R0O51_T31UFS_20150915T141223  |52_MSI_Level-24 135ep2018 99999 99999 '@
S52B_MSIL2A_20180715T105029 MO208_R0O51 T31UFS_20180715T152821 S2_MSI_Level-24 15Jul2018 99999 99999 g
S526_MSIL2A_20180930T104019 _MO208_R0O03_T31UFS_20180930T 165224 S2_MSI_Level-24 305ep2018 99999 99999 =i

[
®
& Products
Target Folder
Save as: | BEAM-DIMAP w
Directory:

C:\Users\Fabrizio Ramoino\Desktop's2_Activities\LTC-2019Practical

[] skip existing target files Keep source product name

Run remote Load Graph Fun Close Help
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1) Select the product in the Product Explorer window.

2) Click on ‘Vector’ - ‘Import’ > ‘ESRI Shapefile’ > Select the SHP file (only one) in the "™\auxiliary data\extracted fields’

B snap = X
File Edit View Analysis Layer Vector Raster Optical Radar Tools Window Help Q- Search (Ctri+]) ]
— ™ . ; Gep 7 ece ¥
S 9C Jfhd sQ [ UOBMIIT IBELACEXETINOAAINVRYIORE \ O EZT 2ol ¢
Product Explorer X | Pixel Info — | /@ oM x T X8|
=& [1] Subset_S2A_MSIL2A_20220519T094041_N0400_R036_T34TDS_2022051" P 52N RN N 4 & . 7 ENY] Vector data - o
@ C Metadata \ \ ‘ o i 4 S & e prs b8
- (@3 Index Codings \ P L “ / o Y7o [ ® ground_control_points = =
@[3 Flag Codings ¥ B ‘ - - [ Q) Winter %20Barley_Harvest%3] §
@@ Vector Data S Masks = A
() Tie-Point Grids [] & sd_nodata .
(@3 Bands [] @ sd_saturated_defective @& =
[[] @ sd_topographic_and_casted =
- Masks [ & adcioud shadow 1t 3
+ [ e sd_vegetation 3
[] @ sd_not_vegetated ;
[] e sd_water &
[] @ sd_undassified
[] @ sd_doud_medium_proba = |
- [] ® sd_doud_high_proba 5;
+ [ @ sd_thin_cirrus 3
[] @ sd_snow_ice z
[J @ lai_input_out_of range 3
[[] @ lai_output_thresholded_to_mit §
[ e lai_output_thresholded_to_mz
b 2 [ @ lai_output_too_low
Navigati... | Colour ... | Uncertai...| World V... | Laye... X | Time Se...| — [0 e lai_output_too_high
[] ® lai_cab_input_out_of_range
d @ lai_cab_output_thresholded_t|
Fill
opacity: [ [ ® lai_cab_output_thresholded_t
= s -9 ~ [0 @ lai_cab_output_too_low
Stroke: | | [ @ lai_cab_output_too_high
Shrok=Topecity: 1/ [ @ Winter%20Barley_Harvest%3
] & [a1noMI
Stroke-width: 1.0
Symbol: coss v
< >
| Transparency
0% 50% 100%
Swipe: I
0% S0% 100%
t—-m-m Q 27
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1) Select the product in the Product Explorer window.
2) Click on ‘Vector’ - ‘New Vector Data Container’

B snap - X
Edit the Geometry’s name File Edit View Analysis Layer Vector Raster Optical Radar Tools Window Help Q- Search (Crl+)
: : a8 DA S hd R [ArMWOBME I IBETLSBRBroaAGNTRO@OR: \ O FZT 20l i
Click on the Polygon drawing tool - * u =
Product Explorer X{Pixellnlo | - i[l] NDMI X : Layer Manager X & 7]
Draw yOUI’ pOIngﬂ 5@ [1] Subset_S2A_MSIL2A_20220519T094041_N0400_R036_T34TDS_2022051 L e = & [ Vecr o2 ® |3
(1 Metadata ~ [ e pns Y18
The polygon geometry can be used | @ @ mcexconss )| e cantadee | @5
. . . G Fiag Codings .| Z Mosks g [
&3 = =
as ROI for time series analysis e R i
;Dm + [ @ sd_saturated_defective Q‘g
& 1 vass CHe a1 1 @
+ [ e sd_vegetation 3
[[] @ sd_not_vegetated
[ @ sd_water & g
[0 @ sd_undassified
[J ® sd_doud_medium_proba = ;
[ @ sd_doud_high_proba =
[ e sd_thin_cirrus i
[ @ sd_snow_ice =
[ e lai_input_out_of_range §
[[] @ lai_output_thresholded_to_mit k]
~ [ @ lei_output_thresholded_to_mz .
b 2 [ @ lai_output_too_low
Navigati... | Colour ... | Uncertai... World V... | Laye... X | Time Se...| — [J @ lai_output_too_high
~ [ ® lai_cab_input_out_of_range
Fil: == O @ lai_cab_output_thresholded
ity: lai_cab_output_thresholded_t
T cuecky: 1'° - 8: g gy 1
Stroke: [ | [ ® lai_cab_output_too_high
Stroke-opacity: 1.0 o '? ['1 ]V":;\;_V\Mea(
Stroke-width: 1.0
Symbol: coss v
< >
-‘: Trmq)arency
2 0% 50% 100%
1 I Q Swipe:
i 0 b i_]u ) [ y - % 50% 10!% @
X —-Y - lat -—Llon - Zoom - Level —- Pixel Spading: —m —m Qo 28
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Due to the short time you can find the batch processing output in the ‘S2-Output’ folder in DIMAP format.

T<| 3:
(AL

ruos

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

[2] S2A_MSIL2A_20180630T105031_N0208_R051_T31UFS_20180630T144133 - [D:ALTC-2019\Intermediate Output\S2A_MSIL2A_20180630T105031_NO0208_R051_T31UFS_20180630T144133.dim] - SNAP

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

- X

Q- Search (Crl+])

Navigation | Colo... X | Uncertai... | World Vi..

Layer Ed... | Time Se... \ -

“This tool window is used to manipuiate the
colouring of i lllayﬁsh wn in an
Right now, there is no selected image view,

image view,

[E‘ﬂ

isbeve) BAe ff) ‘ Ateigr pnpolg G

BeLeL e Iy |

ied | Tool Windows 2] Developer >%%%%%%;{a§? NQO\AM:\#:\?!,%Qﬁg\Qzﬁg_;_scpfe_\Jw@“ngED
[¥] statusbar Optical >

m;' Synchronise Image Cursers ‘4_ Radar > [l Time Series ‘
g 7] synchronise mage views @] - Deta Accens ) InSAR Stack
= E % Product Library 40 Ocean Swell
2 2 2 Colour
R =" 2 Uncertainty Visualisation
La-g" S Layer Editor
g . ° 8§ S Layer Manager

F  Mask Manager

%, GCP Manager

# PinManager

< Quicklooks

Im  Navigation

g Pixelnfo

& Product Explore

A7 View Projects

@ World Map

& WorldWind Analysis View

World View
&1 Properties
[E LogOutput Ctrlsd

"0

Lt -—lon - ‘ Zaom - Level ~
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To populate the time series you can add all the products opened in SNAP or browsing from your disk.

H Time Series Analysis Settings >
Add Graph | [*] Show Grid  [»*] Show Legend
Graph 1
File Mame Type Acquisition Track Orbit '4}'
S2A_MSIL2A_20130421T10... ?}:
S2A_MSIL2A_20130630T10...
524 MSIL2A_20180727T10... = |Add
S2A_MSIL2A_20130806T10... ?
S2A_MSIL2A_20130918T10...
S2B_MSIL2A_20180506T10... 5
52B_MSILZA_20130715T10.., @
52B_MSILZA_20130930T10..,
|
[
&8 Products
Rename
Cloze
30
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File Edit View Analysis Layer

ag H@E g

Vector Raster Optical Radar Tools Wi

s d =R

ow

Help

A LUOR I Y GBS A

Product Explorer X | Pixel Info

-

D 0 e o

B8

w-= [1S2A MSlLZA _20180421T105031_N0207_R051_T31UFS_20180421T125911
[2] S2A_MSIL2A_20180630T 105031_N0208_R0S1_T31UFS_20180630T 144133
[3] S2A_MSIL2A_20180727T104021_N0208_R008_T31UFS_20180727T 134459
[4] S2A_MSIL2A_20180806T104021_N0208_R008_T31UFS_20180806T 142805
[5] S2A_MSIL2A_201809 18T 105021_N0208_R051_T31UFS_20180918T 141223
[6] S28_MSIL2A_20180506T105029_N0207_R051_T31UFS_20180509T 155709
[7] S28_MSIL2A_20180715T105029_N0208_R051_T31UFS_20180715T152821
[8] S28_MSIL2A_20180930T104015_N0208_R008_T31UFS_20180930T 165224

Acquisition Date

Navigati... | Colour ... |Uncertai... | World Vi... | Layer Ed...\Time_._ 53 \ -

0.375 - -
Graph 1 D
| /\ Y

i i
0.3 T ! %J‘
i | P,
| o
0.225 4 . E
s I g
- =
e | |

i i
‘ E

\‘ ‘

0.075 \
|
i i
0 T
17Mar18 06May18 25Jun18 14Aug18 030ct18

A Available Bands

Oet
ez
Os2
Ose
Oes
Oee
Oe7
Ose
[Oesa
Ose
Osn
Os12

[ faper

[ taper_fiags

[ feover

[ feover_fiags

[ fiags

Osi

[ 1ai_cab

[ 1si_csb_fiags

O tai_cw

[ 1si_cw_fiags

[ 1si_flags

[ quslity_sot

[ quslity_cloud_confidence
[ quslity_scene_classification
[ quslity_snow_cenfidence
[ quality_wvp.

Oszep

Reflectance in band B1 (443.0 nm)
Reflectance in band B2 (490.0 nm)
Reflectance in band B3 (560.0 nm)
Reflectance in band B4 (665.0 nm)
Reflectance in band B5 (705.0 nm)
Reflectance in band B6 (740.0 nm)
Reflectance in band B7 (783.0 nm)
Reflectance in band B8 (842.0 nm)
Reflectance in band B8A (865.0 nm)
Reflectance in band B9 (945.0 nm)
Reflectance in band B11 (1610.0 nm)

Refiectance in band B12 (2190.0 nm)

FCOVER

s2rep specific flags

Lal

Aerosol Optical Thickness
Cloud Confidence

Scene classification
Snow Confidence

Water Vapour

[JSelectall []Selectnone

Aleiq 3npoid 1

1abeueyy sa4e [y

Jabeuely ysew
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