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Presentation overview

e Download Sentinel-1 and Sentinel-2 data
e SNAP download

e Sen2Cor download

* Exercise 2 — Sentinel-2 atmospheric correction and NDVI index
(Sen2Cor, SNAP)
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Download Sentinel-1 and Sentinel-2 data -~
geesa

Welcome to the Copernicus Open Access Hub httpS://SCihUb.COperniCUS.EUI

The Copernicus Open Access Hub [previously known as Sentinels Scientific Data Hub) provides complete, free and open acces

to Sentinel-1, Sentinel-2 and Sentinel-3 user products, starting from the In-Orbit Commissioning Review [IOCR).

Open Hub

Open Access Hub : access point for all Sentinel missions with access to the interactive graphical user interface.

API Hub : access point for APT users with no graphical interface. All APT users regularly downloading the latest data are encouraged to use this access point for a
better performance.

Sentinel-3 Pre-operational Hub : pre-operational access point for all users to Sentinel-3 data. Login credentials are s3guest: s3guest .

For more details or request of help support please send an e-mail to eosupport(@copernicus.esa.int

ﬁ 6933 . 59198
* products published products downloaded

in the last 2h | S in the last 26h
(51 +52+53) (SciHub + API Hub +
53 PreQps)

Data updated hourly

Training course on the use of satellite products for drought monitoring and agro-meteorological applications.
24-28 April 2017, Venue, OSMZ HQ Budapest (Hungary)
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Download Sentinel-1 and Sentinel-2 data
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Register new account

Sentinel data access is free and open to all.

0n completion of the registration form below you will receive an e-mail with a link to validate your e-mail address. Following this you can start to download
the data.

Username field accepts only alphanumeric characters plus ", "-", "_" and "-",
Karol Paradowski
D: esa_training
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By registering in this website you are deemed to have accepted the T&C for Sentinel data use.
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Download Sentinel-1 and Sentinel-2 data
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Download Sentinel-1 and Sentinel-2 data
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SNAP: Sentinel Application Platform

ste s,
sciencpe toolbox exploitation platform i\&\? esa

ESA STEP TOOLBOXES [RuuUUIKENUN GALLERY DOCUMENTATION COMMUNITY THIRD PARTY PLUGINS

SNAP -
Search...

Sentinel 1 Toolbox

Sentinel 2 Toolbox

http://step.esa.int/main/download/

SMOS Toolbox

Download Download
Community
Usefut Links Here you can download the latest installers for SNAP and the Sentinel Toolboxes. 2017

Data provision is available to all users via the Sentinel Data Hub.

Current Version

The current version is 5.0.0 (05.12.2016 14:40).

ESA POLInSAR 2017 Workshop
For detailed information about changes made for this release please have a look at the
release notes of the different projects: SNAP, S1TBX, S2TBX, S3TBX, SMOS Box, PROBA-V 2016
Toolbox

We offer three different installers for your convenience. Choose the one from the
following table which suits your needs. During the installation process each toolbox can
be excluded from the installation. Toolboxes which are not initially installed via the
installer can be later downloaded and installed using the plugin manager. Please note

that SNAP and the individual Sentinel Toolboxes also support numerous sensors other Colour and Light in the Ocean from
than Sentinel. Earth Observation
Windows 64-Bit Windows 32-Bit I Mac 0S X I Unix 64-bit
Sentinel These installers contain the 1 -2, I3 Toolb 2 EO OPEN SCIENCE 2016
Toolboxes Download Download ] Download | Download

Earth Observation Open Science

ntains only the SMOS Toolbox.
2016 Conference

| (Earth Explorer to NetCDF) and the

These i

Dovmload also the E
manual

SMOS Toolbox

[+ EARTH OBSERVATION]
Downlaod Downlaod Downlood Downlaod SUMMER SCHOOL
T T T o ———

These installers contain the I-1, inel-2 I-3 Toolb: 3 5
SMOS and PROBA-V Toolbox

All Toolt

Download | Download l Download | Download A EO summer school on "Earth
ystem Monitoring & Modelling"

If you later decide to install an additional toolbox to your installation you can follow this

step-by-step guide.

Training course on the use of satellite products for drought monitoring and agro-meteorological applications. 3
24-28 April 2017, Venue, OSMZ HQ Budapest (Hungary)



Exercise 1 — Sentinel-1 preprocessing and
data fusion (SNAP) &esa

] ™ id .bAl'sv\»Ile’tIAJ@lA_L_Z ANRBALACREEre AN VEBEYOR N BV IEETACUOE
Product Explorer X  Pixel info = ; -> |mp0 rt
:| -> SAR Sensors

163343_20170215T 163408_015297_019128_0007.SAFE v ek EB-

Navigate to first of
three Sentinel-1

abeueyi ey ) | obeuey

“ data folder, select
: ,manifest.safe” and

- confirm with

S —— — ,import Product”
button.
(3)
@

Training course on the use of satellite products for drought monitoring and agro-meteorological applications. 9
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Exercise 1 — Sentinel-1 preprocessing and
data fusion (SNAP)

K\k\m\i&‘ et::::: ical
&\\*‘ eésa -

163343_20170215T163408_015297_019128_0007

Data navigation panel

LS N

Mavigation - [1] In|nnlily_WI
Edior: OBasic @ Siders (O Table

Unit: intensity
Min: 1.0
Max: 2.83369€7

2< e

2@
IName: Intensity VW E &
i
g
Qe

i snap -

File Edit View Analysis Layer Vector Raster Optical Radar Tools Window Help Q- Search (CH1+1
a% PSS Ad PR AU ABETAS AT s oAAGNYEYOR: \dHVIOEZEZTACUOCE

Product Explorer X Pixel Info — || [ Intensity_w %

Arean prpoxd |

sobeuyi yoew | 1eBeuny) 1o

1
In ,,Product Exporer”

panel navigate to
,Bands” and double-
click on

yIntensity _VV” to
visulize the data
with VV polarization.

2
In ,,Colour

Manipulation” panel
click on ,Switch to
logarithmic display”
and use black, grey
and white sliders to
stretch image
histogram.

Training course on the use of satellite products for drought monitoring and agro-meteorological applications.

24-28 April 2017, Venue, OSMZ HQ Budapest (Hungary)

10



Exercise 1 — Sentinel-1 preprocessing and «2)
data fusion (SNAP) Eesa s

is Layer Vector Raster Optical Radar Tools Window Helf
FE A PR VA WOl T TBE LS E FroQAANYROORE: BV IAIEETA0UO

| Clickon ,Graph
Builder” icon to
open empty graph.

2
Select Sentinel-1

[ ] ]
>
image from dro
& Raste > | & Classification g p
W Tools 2 | Data Conversion > 4
& Vector > | @@ DEMTools > B ; : M
- fnlO AN SR own list of open
& SmosNetcdfExport i > 5 b
SSSSSSS layers.
Name:
Z [1] S1A_IW_GRDH_1SDV_20170215T 163343_20170215T 163408 _015297_0 191 0’
Data Format: Any Format v
Navigation - (1] Intensity_VV | Colour Manipulation - [1] intensity_VV X | Uncertainty Visualisation | World View 3
Edtor: () Basic (@) Sders () Table . .
—— Right-click on the
nnnnnn ity
ss:esz

empty canvas and
navigate to ,Subset”
tool (Add -> Raster -
> Geometric ->
Subset). A new TAB

appears below the
canvas.

Training course on the use of satellite products for drought monitoring and agro-meteorological applications.

11
24-28 April 2017, Venue, OSMZ HQ Budapest (Hungary)
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Exercise 1 — Sentinel-1 preprocessing and e
data fusion (SNAP) Cesa ==

{38 Graph Builder X
File Graphs
In the same way as ,,Subset” tool add "
»Speckle-Filter”, ,,Calibration” and , Terrain- =
Correction” tools to the canvas.
o Speckle-Filter
e Add -> Radar -> Speckle Filtering -> i ,
Speckle-Filter Connedt Graph
o Calibration
e Add -> Radar -> Radiometric -> < >
Calibra tion R::jrc :fprri:ucstubset Speckle-Filter  Calibration Terrain-Correction
o Terrain-Correction T S T P e D P .
* Add -> Radar -> Geometric -> Terrain O S
Correction -> Terrain-Correction
Right-click on the canvas and click ,,Connect
Graph” or connect tools manually by
dragging arrows - starting from the right N
border of each element B | @ove | Toow | (A | @rep | > run
Training course on the use of satellite products for drought monitoring and agro-meteorological applications. 19

24-28 April 2017, Venue, OSMZ HQ Budapest (Hungary)
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Exercise 1 — Sentinel-1 preprocessing and 1)

World

data fusion (SNAP) {Q&esa

Read Write Subset Speckle-Filter Calibration Terrain-Correction

Open ,,Subset” tab and define in pixel SorceBandk: [ampltude W
1 . Intensity_VH
coordinates upper left corner (X, Y) and size amplituce_WV

Intensity_VV

(Width, height) of the desired subset. If
,Source Bands:” window is empty simple
switch between different tabs to refresh the

Copy Metadata

(@) Pixel Coordinates () Geographic Coordinates

view. Select two Intensity layers only (with X 000 v 00
Width: 2000 height: 1500
Ctrl bUtton)' Sub-sampling X: 1 Sub-sampling ¥ 1

Read Write Subset Speckle-Filter Calibration Terrain-Correction

Open ,Speckle-Filter” tab and define Filter

(e.g. Gamma Map) and Filter Size X and Y proite v
. . ource Bands: =LA
(e.g. 7). Select two Intensity layers only (with =
Ctrl).
Filter: Gamma Map w
Filter Size X (odd number): 7
Filter Size ¥ {odd number): 7

Estimate Equivalent Mumber of Looks
Number of Looks: 1.0

Training course on the use of satellite products for drought monitoring and agro-meteorological applications.

1
24-28 April 2017, Venue, OSMZ HQ Budapest (Hungary) 3
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Exercise 1 — Sentinel-1 preprocessing and
data fusion (SNAP)

World

=% Meteorological
= Or i ion
g Weathe ater

/
.
7

=

\

=

[/

&

Leave ”Callbratlon” tab options Without —9 Read Write Subset Speckle-Filter Calibration Terrain-Correction

Polarisations: VH

changing anything. W

Read Write Subset Speckle-Filter Calibration Terrain-Correction
Source Bands: Sigmal_VH
SigmaU_W Save as complex output
Output sigmal band
[] output gamma band
[ output betad band
Digital Elevation Model: SRTM 3Sec (Auto Download) .
DEM Resampling Method: BILINEAR _INTERPOLATION “
Image Resampling Method: I MEAREST NEIGHECUR . I
Source GR Pixel Spadngs (az xrg):  10.0(m) x 10.0(m}) . . ” "
Pixel Spacing (m): 100 In ,Terrain-Correction” tab change “Image
Pixel Spacing (deg): 8.983152841195215E-5 . ”
P re—— Resampling Method” to
” o
Mask out areas without elevation Output complex data ” N EA R EST N E I G H BO U R an d M ad p
Qutput bands for: . . ; . . .
Selected source band [Joem [ Latitude & Longitude P rOJ eCt on tO d esli red p rOJ eCt on.
[ Incidence angle from elipsoid [ | Local indidence angle [ | Projected local incdence and [&] Map Projection
[ Apply radiometric normalization Coordinate Reference System (CRS)
(O Custom CRS
Save Sigmal band Use projected local inddence angle from DEM
Geodetic datum: |World Geodetic System 1984
Save Gammal band Use projected local incddence angle from DEM Projection: Geographic Lat/Lon (UGS 89)
Save Betal band Projection Parameters...
Auxilizry File (ASAR only): Latest Auxiliary File (@ Predefined CRS | EPSG:32634 - WGS 84 / UTM zone 34N Select...
Cancel Help

Training course on the use of satellite products for drought monitoring and agro-meteorological applications.

1
24-28 April 2017, Venue, OSMZ HQ Budapest (Hungary) 4




Exercise 1 — Sentinel-1 preprocessing and

data fusion (SNAP)

Open ,Write” tab and define processed file
name (you can leave it default), file format
(BEAM-DIMAP as default), and saving
location.

Click on ,,Save” button to save created Graph
and hit ,,Run” to execute workflow. The
processed image will appear in ,,Product
Explorer” window.

Repeat the procedure to generate

preprocessed subsets for two other data

sets from different acquisition dates:

e import Sentinel-1 data into SNAP

* use ,Graph Builder” to load and execute
previously saved workflow.

File Graphs

Speckle-Filter
Calibration

<

Read Write Subset Speckle-Filter Calibration Terrain-Correction
Target Product

Mame:
pBUDAPEST_S1A_IW_GRDH_15DV_2017-02-15_Spk_Cal TC

Save as: BEAM-DIMAP -
Directory:
[nEAY

Open in SNAP

Load & Save %\} Cear || |& Mote @ Help |t“> Run

Training course on the use of satellite products for drought monitoring and agro-meteorological applications.
24-28 April 2017, Venue, OSMZ HQ Budapest (Hungary)

15




Exercise 1 — Sentinel-1 preprocessing and

World

Meteorological

L]
Organization
Weather » Climate « Water
[P (61 BUDAPEST_S14.1W_GROH._1SDV_2017-04-16_5pk CaTC - [DA_TEMATV\BUDAPEST_2017-04\S T\ExT\BUDAPEST_STA_IW_GRDH_ISDV_2017-04-16_Spk_Cal_TC.dim] - SNAP =
Q- Search (Ctr+]

File Edit View Analysis Layer Vector Raster Optical |Radar Tools Window Help
SHDE S AAIPT| evomne T GBBACRRE»OAAGYNVEQOR: ¢t
adior >

— | [@ (1 Intensity_w X

[ Product Explorer x | Pixelinfo |
2 A 2

—% oS [2] BUDA

AT\ GROH 150V 201703 IT 163373 20170
[i- &4 _[4] BUDAPEST_S1A_IW_GRDH_1SDV_2017-03-11. 5}

Coregistration
§17TOPS Coregistration
DEM-Assisted Coregistration >

. L= TSI o3 Geometric > Stack Tools
( 5 e n e ra t e d Se nt I n e I - 1 -4 [6] BUDAPEST_S1A_IW_GRDH_1SDV_2017-04-16_Sp) Sentinel-1TOPS > Cross InSAR resampling
ENVISAT ASAR >
>

SAR Applications

subsets for three prme

Complex to Detected GR

different acquisition
dates.

Navigate to:
_> Radar Navigation - [1] Intensity_VV | Colour Manipulation - [1] Intensity_VV X | Uncertainty Visualisati World View

Editor: () Basic (@ Sliders (O Table

-> Coregistration

-> Stack Tools e
»WA :
...nlu i _

-> Create Stack
to open stack ‘ N
creation tool.

A More Options

abeueyy a4 () | Aweiqn prpoig @0

1abeue ysew )

Training course on the use of satellite products for drought monitoring and agro-meteorological applications.

24-28 April 2017, Venue, OSMZ HQ Budapest (Hungary)
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Exercise 1 — Sentinel-1 preprocessing and

data fusion (SNA

)

e 2 RN
(JGiK )
SNl
— =

g-esa

Yo
w?’

World
Meteorological
Organization
Waather » Cllmate » Water

In ,,1-ProductSet-Reader” tab
use plus symbol to open , Add
Product” dialog. Navigate to and
select three Sentinel-1 subsets
(with Ctrl button). Press ,,0k”
button to add files to the list.

@ Create Stack

1-ProductSet-Reader  2-CreateStack 3-Write

@ Help

)

Dokumenty

-

Ten komputer

@

Siec

*
File Name Type Acquisition Track Orbit
EUDAPEST_S1A_IW_GRDH_1... |GRD 15Feb2017 175 15297
BUDAPEST_S1A_IW_GRDH_1... |GRD 11Mar2017 175 15647 —
BUDAPEST_51A_IW_GRDH_1... [GRD 16Apra017 175 16172 Y
=
& Add Product X
Look in: Ex1 i I‘j‘ '
— BUDAPEST_S1A_IW_GRDH_15DV_2017-02-15_Spk_Cal_TC.data
vi_ﬂ BUDAPEST_S1A_IW_GRDH_15DV_2017-03-11_Spk_Cal_TC.data
LS B AD ) M B N () _d_
Miedawno uz... e e R

File name:

Files of type:

E5T_S1A_IW_GRDH_15DV_2017-04-16_Spk_Cal_TC.dim"

Training course on the use of satellite products for drought monitoring and agro-meteorological applications.
24-28 April 2017, Venue, OSMZ HQ Budapest (Hungary)
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. . . 2\
Exercise 1 — Sentinel-1 preprocessing and )

data fusion (SNAP)

\\\\k&\\i\g et:::’::: ical
\Q&\g eésa -

@& Create Stack

1-ProductSet-Reader 2-CreateStack  3-rite

Master: 1 DV_2017-02-15_Spk_Cal_TC
Resampling Type: MEAREST _MEIGHEOUR

Initial Offset Method: orbit
Output Extents:

Find Optimal Master

@ Help [\} Run

@& Create Stack

X
1-ProductSet-Reader 2-CreateStack 3-Write
Target Product
Name:
BUDAPEST_S LA_IW_GRDH_ISD\-'I 2017-02-15 2017-03-11 2017-04-15 'Spk_CaI_TCl SEck I
Save as: | BEAM-DIMAP v
Directory:

D:\_TEMATY\BUDAPEST_2017-04\5 1\Ex1

Open in SMAP

@ Help D) Run

In ,2-CreateStack” tab change ,,Resampling

Type:” to ,NEAREST_NEIGHBOUR” and , Output
Extents:” to ,Minimum”.

Go to ,,3-Write” tab and modify (or leave default
values) product name and output directory.
Execute tool by pressing ,,Run” button.

Training course on the use of satellite products for drought monitoring and agro-meteorological applications. 18
24-28 April 2017, Venue, OSMZ HQ Budapest (Hungary)



Exercise 1 — Sentinel-1 preprocessing and
data fusion (SNAP) @Gesa

{3 (7] BUDAPEST_S1A_IW_GRDH_1SDV_2017-02-15_2017-03-11_2017-04-16_Spk_Cal_TC_Stack - [D:\_TEMATY\BUDAPEST_2017-04\S\ExT\BUDAPEST_S1A IW_GRDH_1SDV_2017-02-15_2017-03-11_2017-04-16_Spk_Cal_TC_Stack.dim] - SNAP

2

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

aG D@ T dPIQR A UOMIFI IBRIELSTBTE  rIAAGNYROORE \ BV IEFECTA0UE@I

Right-click on the i ST

-8 [1] S1A_IW_GRDH_ISDV_20170215T163343_20170215T163408_015297_019128_0007

[2] BUDAPEST_S1A_IW_GRDH_1SDV_2017-02-15_Spk_Cal_TC

@ _S1A_IW_(
@

newl y create d stack -forgigi st o o N
@ o [4] BUDAPEST_S1A_IW_GRDH_1SDV_2017-03-11_Spk_Cal_TC
and select ,Open ,
. ” j g ;:::’ pata d Elatmnr; Band
RGB Image Window”.  “S&%..cen, | sicni

[ sigma0_w_mst_15Feb2017 v | Group Nodes by Type e G o 2
[ Sigmad_VH_siv1_11Mar2017 0 - = .
s en RGB Image Window é
[ Sigma0_w_sv2_1var2017 ! : E Select RGB-Image Channels
@ Sigma0_VH_slv3_16Apr2017 Open BVimage Window .
B Sioma0_w_siv4_16Apr2017 Close Product

Close All Products
Close Other Products

[5) S1A_IW/_GRDH_1SDV_20170416T 163344_20170416T 163409_016172_01AB8D_5840

sabeueyy oke ()

Save Product H H |

Save Product As...

= i Red:  [87.Sigma0_VV_mst_15Feb2017
From drOp—dOWI’] ||St . Green: |$7.Sigma0_WV_slv2_11Mar2017

Properties Blue: | $7.Sigmal_WV_slv4_16Apr2017

select VV bands R
, xpressions are vali
(t h re e d Iffe re nt - [] Store RGE channels as virtual bands in current product

Navigation - (1] Intensity_VV | Colour ~ [l intensity_VV X | Uncertainty i World View |

Editor: () Basic (@ Siders () Table

dates) for red, green T
and blue and press

,OK” to create RGB
composition. | W
I el _
N

B
Pa |,

4
£

Unit: intensity
Min: 1.0
Max: 2.883697 Cancel Help

CHLEN
58]

8 ]
i i
A More Options @

X =Y - Lt —lon - Zoom - Level — )

Training course on the use of satellite products for drought monitoring and agro-meteorological applications. 19
24-28 April 2017, Venue, OSMZ HQ Budapest (Hungary)



Exercise 1 — Sentinel-1 preprocessing and

data fusion (SNAP)

()
(R
N 57
Wo:]d
Meteorological
Organization

Weather « Climate «

esSa

[ (71 RGB - BUDAPEST_S1A_IW_GRDH_1SDV_2017-02-15_2017-03-11_2017-04-16_Spk CalTC_Stack - DA\_TEMATY\BUDAPEST_2017-0A\ST\Ex\BUDAPEST_S1A_IW_GRDH_1SDV_2017-02-15_2017-03-11_2017-04-16_Spk_CalTC_Stackdimm - SNAP - X

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

o"
A new “Image A DCEfhd Pk U BNUOLEL GRBELSE S

Eoa R

Product Explorer X | Pixel Info — | [B 1 ntensity_wv
-8 [1] S1AIW_GRDH_ISDV_20170215T 163343_20170215T163408_015297_019128_0007
-6 [2] BUDAPEST_S1A_IW_GRDH_1SDV_2017-02-15_Spk_Cal_TC
-6 (3] S1A_IW_GRDH_1SDV_20170311T163343_20170311T163408_015647_0196CB_1009
(-6 [4] BUDAPEST_S1A_IW_GRDH_1SDV_2017-03-11_Spk_Cal_TC
-6 [5]S1A_IW_GRDH_1SDV_20170416T163344_20170416T163409_016172_01ABED_SB40
(-6 (6] BUDAPEST_S1A_IW_GRDH_1SDV_2017-04-16_Spk_Cal_TC
-6 [7] BUDAPEST_S1A_IW_GRDH_1SDV_2017-02-15_2017-03-11_2017-04-16_Spk_Cal TC Stack
-3 Metadata
@[3 Vector Data
£-&3 Bands
@ Sigma0_VH_mst_15Feb2017
@ sigma0_wV_mst_15Feb2017
@ Sigma0_VH_slv1_11Mar2017

@ sigma0_wV_siv2_11Mar2017

@ Sigma0_VH_slv3_16Apr2017

[ Sigma0_w_siv4_16Apr2017

Window” will appear
with RGB
composition.

Navigation - [71RGB | Colour -[71RGB X | Uncertainty World View

@Red ()Green (Blue

If needed, adjust
histogram stretching
for each layer (red,
green, blue)

Bo
L LA

Name: virtual_red
Unit: nul

Min: 0.0

Max: 1815
Rough statistics!

@ w2
W D E

A More Options

—
B R x

[ e @D

GoP.

INVE9eR: kU VIEFEZT AL G @ NEEHD

Ateiqn prpoid @

sabeuey ke () |

e —

Zoom - Level - Q2

Training course on the use of satellite products for drought monitoring and agro-meteorological applications.
24-28 April 2017, Venue, OSMZ HQ Budapest (Hungary)
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Exercise 1 — Sentinel-1 preprocessing and

data fusion (SNAP)

-€Sa

World
Meteorological
Organization

her » Climat

Make sure that the
stacked image is
selected in ,,Product
Explorer” window.

Navigate to:

-> File

-> Export

-> GeoTIFF

to open ,,SNAP —
Export Product” tool.

Specify file name and
location and press
»Export Product”
button.

S Open Product... b o
B
Reopen Product

Pl BrlOkls QBEALSD

BB roasagNvE9OR =

= B - BUDAPEST_S1A_IW_GRDH_1SDV_2017-02-15_2017-03-11_2017-04-16_Spk_Cal_TC_Stack - D:\_TEMATY\BUDAPEST_2017-04\S1\Ex1\BUDAPEST_S1A_IW_GRDH_1SDV_2017-02-15_2017-03-11_2017-04-16_Spk_Cal_TC_Stack.dim - SNAP
File Edf View Analysis Layer Vector Raster Optical Radar Tools Window Help

&

Product Library
70215T163343_20170215T163408_015267_019128_0007
1_1SDV_2017-02-15_Spk_Cal_TC

1703117163343 _20170311T163408_015647_0196CB_1009
H_1SDV_2017-03-11_Spk_Cal_TC
70416T163344_20170416T163409_016172_01AB8D_SB40
4_1SDV_2017-04-16_Spk_Cal_TC
H_1SDV_2017-02-15_2017-03-11_2017-04-16_Spk_Cal_TC_Stack

Close Product
Close All Products
Close Other Products
Save Product
Save Product As...
Session
Projects
Import L
Export Other >
Exit SAR Formats >
[ Soms0_W_sh2_1t¥  SMOSEE Files to NetCDF...
B Sioma0_vH_siv3_16A GDAL
B Some0 W18 Gy Grid Points ..
JPEG-2000

csv

GeoTIFF / BigTIFF
BEAM-DIMAP
ENVI

GeoTIFF

>
>
>
>

FD
NetCDF4-BEAM
NetCDF4-CF
NetCDF-BEAM
NetCDF-CF

Navigation - [7]RGB | Colour -[71RGB X | Uncertainty Vi | Worid View

@Red OGreen OBue

Name: virtual_red
Unit: nul

Min: 0.0

Max: 1.815
Rough statistics!

A More Options

[t mtensty W x[@ 1R X|

{38 SNAP - Export Product

Savein:

Niedawno uz...

Pulpit

£

Dokumenty

L

Ten komputer

Exi v £ -
BUDAPEST_S1A_IW_GRDH_15DV_2017-02-13_2017-03-11_2017-04-16_Spk_Cal_Tq
BUDAPEST_STA_IW_GRDH_1SDV_2017-02-15_Spk_Cal_TC.data
BUDAPEST_S1A_IW_GRDH_1SDV_2017-03-11_Spk_Cal_TC.data
BUDAPEST_S1A_IW_GRDH_15DV_2017-04-16_Spk_Cal_TC.data

Subset...

<

File name:

pV_2017-02-15_2017-03-11_2017-04-16_Spk_Cal_TC_Stack. tif|

Files of type: | GeoTIFF product (*.tif, *.tiff) V)

X -y -

Export Product

Lat  —lon -

kR VAEEZ A0 @ NEHED

Zoom — Level —

1abeuey) ke [} | Areiqn prpoig 1

saBeueysen Gy

Q2

Training course on the use of satellite products for drought monitoring and agro-meteorological applications.
24-28 April 2017, Venue, OSMZ HQ Budapest (Hungary)
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Sen2Cor: Sentinel-2 Level 2A Atmospheric

\k“\k\\g World

Correction Processor @eesa

step
science toolbox exploitation platform

ESA STEP TOOLBOXES DOWNLOAD GALLERY DOCUMENTATION COMMUNITY REMCURZVGINEJaE

SNAP

SEN2COR

Search...

Sentinel 1 Toolbox
Sentinel 2 Toolbox

Home > Third Party Plugins > Sen2Cor SEN2THREE ()
Sentinel-3 Toolbox

SMOS Toolbox

Download Sen2Cor
Community
Useful Links Sen2Cor is a processor for Sentinel-2 Level 2A product generation and formatting; it 2017

performs the atmospheric-, terrain and cirrus correction of Top-Of- Atmosphere Level 1C
input data. Sen2Cor creates Bottom-Of-Atmosphere, optionally terrain- and cirrus
corrected reflectance images; additional, Aerosol Optical Thickness-, Water Vapor-, Scene
Classification Maps and Quality Indicators for cloud and snow probabilities. Its output
product format is equivalent to the Level 1C User Product: JPEG 2000 images, three

different resolutions, 60, 20 and 10 m.

e oo ttp s f [step.esa.int/main/third-party-plugins-2/sen2cor/

Sen2Cor processor can be launched from a c

in SNAP (as it is described in the chapter 3.2.
sections for download links.

For any questions about the installation or usage of Sen2Cor, please follow the STEP
forum area dedicated to Sen2Cor: http://forum.step.esa.int/c/s2tbx/sen2cor.

Latest release:
Colour and Light in the Ocean from

Earth Observation
 2.3.1 - It was released on February 13, 2017. This version runs on the operating

systems: Linux, Mac OSX and Windows (64 bit is mandatory). For details about the
features and fixes, see the release note. For installation procedure, check the user
manual.

Windows installer: sen2cor-2.3.1.zip

Linux&Mac installer: sen2cor-2.3.1.targz Earth Observation Open Science
Release Note: [L2A-SRN] S2-PDGS-MPC-L2A-SRN [2.3.1].pdf 2016 Conference
Software User Manual: [L2A-SUM] S2-PDGS-MPC-L 2A-SUM [2.3.0].pdf

Sentinel-2 Level 2A Product Format: [L2A-PFS] S2-PDGS-MPC-L2A-PFS

r

14.2].pdf caring 1 ey
Sentinel-2 Level 2A Product Definition: [L2A-PDD] S2-PDGS-MPC-L 2A-PDD

[14.2].pdf

Training course on the use of satellite products for drought monitoring and agro-meteorological applications.
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- . . AZLESN x\
Exercise 2 — Sentinel-2 atmospheric &R *”;{‘}

correction and NDVI index (sen2cor, SNAP)  @cesa ==

Sentinel-2 MSI - Level-2A Prototype Processor Installation and User Manual

CHAPTER 3 — CONFIGURATION AND INSTALLATION (page 31)

» Setting up the Runtime Environment (Anaconda Upgrade/Installation)

o http://continuum.io/downloads

* Sen2Cor Installation

o Inthe command line utility navigate to the sen2cor-2.3.1 folder, type

|II

“python setup.py install” and follow the instructions. The setup will

install the Sen2Cor application and all its dependencies under the

Anaconda python distribution.



http://continuum.io/downloads

Exercise 2 — Sentinel-2 atmospheric
correction and NDVI index (sen2cor, SNAP)

Sen2Cor installation script will use internet connection to download all needed packages.
User will be asked to press ,y” and ,Enter” to finish the configuration of environment settings and

confirm location of sen2cor home directory (which will store e.g. sen2cor configuration file).




Exercise 2 — Sentinel-2 atmospheric
correction and NDVI index (sen2cor, SNAP)

Use ,L2A_PROCESS --help” command to

display help screen with possible

Bl Wiersz polecenia —

options.

v wh

optional
-h, --help ow this help
--resclution {18,
~ 68m. If om

tion at 6@ or 26

classification GIPP

the atmospheric correction GIPP




. . . AN YN
Exercise 2 — Sentinel-2 atmospheric )
correction and NDVI index (sen2cor, SNAP)  @esa ===

-

\

In case of environment variables error (on Windows OS) use following commands to set them correctly:
e SET SEN2COR_HOME=C:\Anaconda?2\Lib\site-packages\sen2cor-2.3.1-py2.7.egg\sen2cor
e SET SEN2COR_BIN=C:\Anaconda?2\Lib\site-packages\sen2cor-2.3.1-py2.7.egg\sen2cor

If needed adjust both paths to point to the sen2cor folder within Anaconda installation folder.




Exercise 2 — Sentinel-2 atmospheric
correction and NDVI index (sen2cor, SNAP)

World
Meteorological
Organization

her » Climate «

To include DEM data in data correction go to the sen2cor home folder (usually in user’s Documents
folder, e.g. ,C:\Users\<user-name>\Documents\sen2cor”) and in the ,,cfg” folder open L2A_GIPP.xml
file with appropriate editor (like Notepad++).

In the line with ,,DEM_Directory” tags change ,NONE” to any other name (e.g. ,DEM”).

B A G B3|

1 0 b L R

<?xml version="1.0" encoding="UTF-8"7%> ~
<Level-2A4 Ground Image Processing Parameter xmlns:xsi="http://www.w3.org/2001/X¥MLSchema-instance" x=i:noNames
E <Common_Section>

<Log_Level>INFO</Log_Level>

<!-- can be: NCTSET, DEBUG, INFC, WARNING, ERRCR, CRITICAL -—->

<Nr Processes>1</Nr Processes>

<.'—: can be an ';.'.SLE.'.Ed integer value specifving the ELZ&_GIPmeIEl

<Target_Directory>DEFADLT</Target_Directory> 1 <?xml wersion="1.0" encoding="UTF-8"?23> Y

. il = == == "DEFRULT'. If de 2 <Level-2A Ground Image Processing Parameter xmlns:xsi="http://www.w3.orq/2001/¥MLSchema-instance" x=i:noNames

| <om_pirectozyswonE</DEM Directory> 3 E <Common_Section> B

- Setaiema s s e ErrEETO Ty I the sen2c home 4 <Log Level>INFO</Log Level>

<DEM_Referencerhttp://data public:GDdeifdata.cgial-cs 5 <!-— can be: ?-ICiSZ?,_-EB'J:—, INFC, WARNING, ERRCR, CRITICARL -->

<!-- will be ignored if DEM is NOMWE. A SRTM DEM wil\l 6 <Nr Processes>1</Nr Processes>

<UP_Scheme 1C>S2-PDGS-TAS-DI-PSD-V13.1 Schema/S2 Usgr 7 <!-— can be an ';:S;E:ed integer value specifying the number or processes you intend to operate in paralle

<UP_Scheme 2A>82-PDGS-TAS-DI-PSD-V13.1 Schema/S2 Usel 8 <Target_Directory>DEFAULT</Target Directory>

<TilE_SchEHE_1C>S2—PDGS—TAS—DI—PSD—WS.1_Schemaf52_PD '"DEFAULT'. If default, target will be created at root of L1C product
<Tile_Scheme 2L>52-PDGS-TAS-DI-PSD-V13.1 Schema/$2 PD| 10 9 | <DEM Directory>DEM</DEM Directory> I

<D5_5c'nerr.e_lC}SQ*PDGS*TAS*DI*PSD*WB.1_Schema,.fS2_1?DI_ 11 ,——_ o Tal VI e oI R ot T=bix _a,,g,tc:,-: I the senZcor home folder or 'HONE'. If NONE, no DEM will be used -->
<D53_Scheme ZA>S2-PDGS-TAS-DI-PSD-V13.1 Schema/S2 PDI | 1 <DEM Referencerhttp://data public:GDdcifdata.cgiar-csi.org/srtm/tiles/GeoTIFF/</DEM References
e <!—— will be ignored if DEM is NONE. A SRTM DEM will be downloaded from this reference, if no local DEM i

<UF_Scheme 1C>52-PDGS-TAS-DI-PSD-V13.1 S chema/S 2 User Product Level-1C Metadata.xsd< ,fUP_Sc heme 1C>

<UP_Scheme 2R>52-PDGS-TAS-DI-PSD-V13.1 Schema/S2 User Product Level-2A Metadata.xsd</UF_Schems 2R>
16 <Tile Scheme 1C>S2-PDGS-TAS-DI-PSD-V13.1 Schema/S2 PDI Level-1C Tile Metadata.xsd</Tile Scheme 1C>
17 <Tile Scheme 22>S52-PDGS-TAS-DI-PSD-V13.1 S chema,fS2_PDI_Level—2A_T ile Metadata.xs d</I‘ile_5cherr.e_2 B
18 <DS_Scheme 1C»S82-PDGS-TAS-DI-PSD-V13.1 Schema/S2 PDI_Level-1C Datastrip Metadata.xsd</D5_Scheme_1C>
19 <D5_ Sch 2n>52-PDGS-TAS-DI-PSD-V13.1 S c'.hemafSQ_PD I Level-2A Datastrip Metadata.xs d</'D5_Sc'nerr.e_2 iy

Training course on the use of satellite products for drought monitoring and agro-meteorological applications.

2
24-28 April 2017, Venue, OSMZ HQ Budapest (Hungary) /
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Exercise 2 — Sentinel-2 atmospheric _1 )
correction and NDVI index (sen2cor, SNAP)  @esa ===

To start data processing use the following command:

L2A_PROCESS <unzipped image data folder path> <optional parameters>

e.g.

,L2A_PROCESS D:\S2A MSIL1C 20170329T095021 N0204 R079 T33TYN_20170329T095024.SAFE

--resolution 10”

B C\WINDOWS\systern32iemd.exe - O %

2a_process S2A_MSILIC 208170329T@95821_NO284 RO79_T33TYN_20170329T095824.SAFE --resclution 1@

INPUT FOLDER:

S2A_MSIL1C_20170329T095021_N0204_R079_T33TYN_20170329T095024.SAFE

OUTPUT FOLDER: l

S2A_MSIL2A_20170329T095021_N0204_R079_T33TYN_20170329T095024.SAFE

Training course on the use of satellite products for drought monitoring and agro-meteorological applications.
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Exercise 2 — Sentinel-2 atmospheric
correction and NDVI index (sen2cor, SNAP)

Meteorologlcal
Orgamzatlon

g-esa

SHAP - o x
Dt View Analysis Layer Vector Raster Optical Radar Tools Window Help Q- search (Crl+)
A PR A lOklrr oBBASe e A \VBYOR tEVvIEEC 20O
Reopen Product
4 Product Library \ - @
2
z
E
{38 SNAP - Import Praduct * =
i:ﬂts Z Lookin: | S2A_MSIL2A_20170323T035021_ND204_R079_T33TYN_2017032... ~ | (B £ E- %
Import > DEM > N AUX_DATA Subset... 3
Export > Generic Formats > B DATASTRIP File size: < 1M &
Exit Optical Sensors > Landsat 5 Niedamno ... GRANULE
SARFormats > RapiciEy R HTMLF s
SARSensors > Seadas R rep_info i
Vector Data > Sentinel-2 > S2-MSIL1C rmi J ‘NS?‘RE‘X."" %3,
ST ; erer E d
Spot % = — 95021 ND204_RO79_T33TYIN_20170329T095024_2017042(
Aquarius E]
HICOL1B Dokumenty
MODIS L1B
0CM2L1B La
VIRS (SR, EDR) s
Deimes
ATSR Product . < 2
NOAA-AVHRR/3 L1B \4‘ File name: MTD_MSIL2A, xml ]
ALOS/AVNIR-2 Product e Files of type: [ sentinel-2 MSI product or tie (*xmi) ® Cancel
ALOS/PRISM Product
CHRIS/Proba
MERIS Binned Level-3
MODIS (MOD, MXD,MYD)
MERIS Level 1 (53 Format)
MERIS Level 2 (53 Format)
SPOTVGT
Binned SeaDAS data
ERS1/2 ATSR (E1, £2)
ENVISAT MERIS, AATSR
HICO (ENVI format)
PROBA-V L2A/L3
o 1@
2

In SNAP navigate to:
-> File

-> Import

-> Optical Sensors
-> Sentinel-2

-> S2-MSI-L2A

Navigate to
processed Sentinel-2
main data folder,
select
,MTD_MSIL2A.xml”
file and use , Import
Product”.

Training course on the use of satellite products for drought monitoring and agro-meteorological applications.

24-28 April 2017, Venue, OSMZ HQ Budapest (Hungary)
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Exercise 2 — Sentinel-2 atmospheric
correction and NDVI index (sen2cor, SNAP)

\\\m&\s World |

{i\\\&&;esa M:c:: |o%|c:|

I
Weather » Climate « Water

=P

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

Bl d P Al B4R RE e ANV RYOR S

g [1] 52A_MSIL2A_20170329T095021_N0204_ROTS_T33TYN_20170329T045024 - [D:\S2A_MSIL2A_20170329T045021_N0204_R079_T33TVN_20170329T095024.SAFE\MTD_MSIL2A.xml] - SNAP

- [m}

Q- Search (Cti+])

x

AR EV LEETACWOWE

Add Elevation Band
Add Land Cover Band

en RGB Image Window
pen 2 Image Windo

Close Product

Close All Products

Save Product

Save Product As...

Ctrl+ X
Ctrl+C
Ctrl+V
Delete

v

H Select RGB-Image Channels

Profile:

TEASSP

Red: |B4
Green: B3

Blue: |B2

[[] Store RGB channels as virtual bands in current product

Cancel

?,SenﬁneIZMSI Matural Colors v & B imi

Help

Jmbeuely zheT ([ AlRIgT 33NpOId 1D

Jabeueysen by

In ,,Product Explorer”
window right-click on
the newly added data
and select ,,Open
RGB Image Window”
tool.

In ,Select RGB-Image
Channels” window
select ,,B4” band as
red, ,,B3” as Green
and ,,B2” as Blue to
create , Natural
Colors” composition.
Confirm with , OK”.

A new ,Image
Window” will appear.

Training course on the use of satellite products for drought monitoring and agro-meteorological applications.

24-28 April 2017, Venue, OSMZ HQ Budapest (Hungary)
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Exercise 2 — Sentinel-2 atmospheric

correction and NDVI index (sen2cor, SNAP)

2
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» 3
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7

= i
&Q&\K\Q- esa Or anizatfiu‘n"

Weath

34 snap - u] X
Eile Edit View Analysis Layer Vector Raster Optical Radar Tools Window Help [ sesh ey |f n eed ed’
A DELfsdPIQRPDIrUOREY ABELACOEE»0AANNVEIOR: \dBVIFEITLA0UWOO . .
Product Explorer x[Pixel Info — || [1] Sentinel 2 MSI Natural Colors RGB v o & m a n I p u Iate Wlth
=] 3gS’::;l:::;u_m1703ET095021_N0204_R079_T33TYN_20170329‘I’095024 g .
+ Qv . sliders for Red, Green
-2 Bands <
s = and Blue bands in the
i ,Colour
s Manipulation” panel
{ tostrech the
histogram.
Navigation - [1] RGB | Colour Manip... X Visua....| World View =
@Red Green (O Blue 28
Name: B4 @
Unit: di ey
i @ &y
Rough statistics! @t@
A More Options @ |
M ~ Lon Zoom — Level — <)
Training course on the use of satellite products for drought monitoring and agro-meteorological applications. 37

24-28 April 2017, Venue, OSMZ HQ Budapest (Hungary)



Exercise 2 — Sentinel-2 atmospheric
correction and NDVI index (sen2cor, SNAP)

Vet
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N
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&\%esa orgmizston

i snap

Product Explorer X | Pixel Info

E-5 [1] S2A_MSIL2A_20170329T095021
- Metadata
#-(@ Index Codings
-3 Vector Data
(@3 Bands
- Masks

- a X

Geometric Operations
DEM Tools

Masks

Data Conversion
Image Analysis
Classification

Export

File Edit View Analysis Layer Vectdr Raster Oftical Radar Tools Window Help X 1) ]
aHiDEis ‘bE‘_—@B""MM-" 22 SBEACETEROAARNTYRIOR L \d U VIEEZACUOR

v o

— | [ 11 sentrerax(SI Natural RGB X|

3] Band Maths b4

2 Target product:
| |[1] 524_MSIL2A_20170325T095021_N0204_RO73_T33TYN_20170329T095024 +

% Description:

Unit:

abeueyy sade ()

|
%l Spectral wavelength: 0.0

Virtual (save expression only, don't store data)

][] Replace NaN and infinity results by

[[] Generate associated uncertainty band

abeueyysen By

% Band maths expression:

| ‘ Edit Expression... |

Navigation - [1] RGB | Colour Manip... X inty Visua... | World View

Cancel Help

@Red (QGreen (O Blue

QW

I
I
©

A More Options

e B

Unit: df 12

v | [
Max: 0.
Rough

Data sources:

Band Maths Expression Editor

B2

BS
B6

5
B4
@@
5 @)
23 Constants... ~
v

BaA

~ @-@

o
e
m
ZE
=
m
[==]
+
m
=

e'a

Operators... ~

Show bands

Functions... hd

Show

e-point grids

Lat Zoom — Level 2

Nio Errors, X

Show single flags

Help

From menu , Raster”
select ,,Band
Maths...”.

In ,,Band Maths”
dialog define name
(e.g. ,NDVI”) and
select , Edit
Expression...” button.

In ,,Band Maths
Expression Editor”
define expression as:
,(B8 — B4)/(B8 + B4)”
and press ,,0OK”.

Confirm with , OK” in
,Band Maths”
window.
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Exercise 2 — Sentinel-2 atmospheric
correction and NDVI index (sen2cor, SNAP)

\\\\K\\m}\g esa Met::::ll:gical

= Organization

Weather « Climate « Wi

A More Options

Zoom -- Level

{34 snap - o >4
File Edit View Analysis Layer Vector Raster Optical Radar Tools Window Help Q- Search (Cti+])
SWC pu 6ecP GeP pr e X ocp v
G DA LU PIQR A lOm T SREASTBXTNCAACNTEYCR: \ BV OIEEZC L0
Product Explorer || | Pixelinfo x | | &
=] Position 2
Image-X 3348pixel §~
lImage-Y 5924 pixel =
SceneX 3348/pixel g
Scene-Y 5924 pixel <
lLongitude 18°05'13" E|degree .
Latitude 47°16'45" N|degree =
733445 _0m -
5240795.0jm 'f_,,
5
3
! i 2
0-62550] | L
=
F
Z
=
)
g
[ Snap to selected pin
Navigation - [1] NDVI| Colour Manip... X | Visua... | World View
Editor: () Basic (@) Sliders () Table
Name: NDVI
Unit:
Min: 0,997
Max: 1.0
Rough statistics!

@

A new ,Image
Window” with
calculated NDVI in
grey scale will
appear.

Switch to ,Pixel Info”
tab to inspect NDVI
values updated from
the current cursor
position.
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Exercise 2

correction and NDVI index (sen2cor, SNAP)

V?‘%

World
Meteorological
Orgamzatmn

Sentinel-2 atmospheric

g-esa

In “Colour

Manipulation” panel

switch to “Table”

13 snap - o X
File Edit View Analysis Layer Vector Raster Optical Radar Tools Window Help [Q~ search (ci+D) |
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| Product Explorer | Pixel Info x | — |/ 111 Sentinel 2 MSI Natural Colors RGB xfﬁm NOVI X &
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Image-X Invalid pos.|pixel &
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Scene-Y Invalid pos.|pixel <
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Map-X Invalid pos.im -
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[ Time =
5
|~ Bands 2
B4 | Invalid pos.[d &
INDVI | Invalid pos.|
|+ Tie-Point Grids 5
[+ Flags z
2
=
3
a
&
\DSnaphsdededpﬂ

Navigation - [1] NOVI | Colour Manip... X | Uncertainty Visua... | World View

Editor: O Basic (O Siiders |@ Fabiel

53S)
wa

view and set red,
yellow and green
colors in “Colour”
column.

Go to “Sliders” view

and adjust histogram
to improve clarity of
the data.

Colour alue
e -0.018
= 0.349
] 0914
Navigation - [1] NDVI| Colour Manip__. X
Editor: () Basic |(@ Eiders |O Table
Name: NDVI
Unit: 955
Min: -0.997
Max: 1.0
Rough statisties!
A More Options
- Zoom -~ Level =]
% More opions @

] ; o i : 3 oy 0 : :

iy o ool ‘:_ 5 : R )
S ‘\\.‘4 i = e R i
e skl B SO b pul
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Exercise 2 — Sentinel-2 atmospheric
correction and NDVI index (sen2cor, SNAP)

VAN
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\N/o:ld
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2
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Z>esa

{34 snap

Product Explorer X | Pixelinfo |
5 [1] S2A_MSIL2A_20170323T095021_ N0204_R079_T33TYN_2017032¢
-3 Metadata
@@ Index Codings
- Vector Data

File Edit View Analysis Layer Vector Raster Optical Radar Tolp
agG HE: [ d .gﬂ‘\‘um

R4S FTE roaAANYEYOR =

- o

Q- Search (Ctrl+)

BV OAEEZTACULE S

«

@3 Bands [

Tile Horizontally

(@2 Masks

Tile Vertically
Tile Evenly
Tile Single

New Workspace...

Configure Window
Reset Windows

Go to Previous Window
Close Document

Close All Documents
Close Other Documents

Colour Manipul

1:122.55

| uncertainty Visua.... | World View
s T

D
X%

Ctrl+W

>

aBeueyy ysen Ny

In menu “Window”
select “Tile
Horizontally”.

In “Navigation” tab
make sure that both
synchronize views
and cursor positions
buttons are selected.
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Exercise 2 — Sentinel-2 atmospheric
correction and NDVI index (sen2cor, SNAP)

World

s
S__ Meteorological
= Organization
Weather » Climate » Water

File Edit View Analysis Layer Vector Raster Optical Radar Tools Window Help
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&3 Metadata

(@ Index Codings

(@ Vector Data
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-0 Masks
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inty Visua.... | World View

T AL w%

e, L
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X -y - | Gl | zoom -~ Level - @

Use on-screen
navigation buttons to
inspect the data.
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Thank you for your attention.

Karol Paradowski

Senior Specialist

Institute of Geodesy and Cartography
Modzelewskiego 27 Street

02-679 Warsaw

Poland

karol.paradowski@igik.edu.pl

www.igik.edu.pl
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