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SUMMARY
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SNAP
Overview

',4:1', * Introduction to Sentinel-1 and Sentinel-2 missions

R e Sentinel-1 acquisition modes & data products
e Sentinel-2 data products
 How to access Sentinels data(+DEMO)
* Introduction to SNAP(+DEMO)

- * Sentinel-1 Use Case (Flood detection)
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SENTINEL-1
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SNAP

Key Features:

Overview
* C-band SAR instrument - All-weather, day-and-night
* Resolution depending on acquisition mode and data
= level

* 6 days revisit time at equator
e 2 launched on 3/4/2014 and 25/4/2016, 2 ordered

Applications:

* Maritime (Oil spill detection, etc..)

* Land (Crop Monitoring, etc..)
 Emergency (Flood monitoring, etc..)
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SENTINEL-2
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SNAP Key Features:
Overview

= * Multispectral optical sensor (MSI)

=  10-60m resolution, 5 days revisit time

* 2 launched on 22/6/2015 and 7/03/20172, 2
ordered

Applications:

* Land monitoring(agriculture, coastal areas, etc..)
 Emergency management (wildfire, etc...)
Security(maritime surveillance,etc..)
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SENTINEL-1 ACQUISITION MODES

Orbit Height
~700 km

A\l : \
SENTINEL 1

Flight Direction

Sub-Satellite Track

Mode

Wave Mode

Interferometric Wide Swath
Mode

e Supported operations in
single polarization (HH or
VV) or dual polarization
(HH+HV or VV+VH)

* The Wave Mode is the only
one provided without dual
polarization products

e Each acquisition mode has its
own fields of application
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SENTINEL-1 DATA PRODUCTS

SM

W

EW

WV

Level-1 and level-2 products at:
https://scihub.copernicus.eu/

LO RAW LO RAW LO RAW

L1SLC L1SLC L1SLC L1SLC
' ’

L1 GRD L1 GRD L1 GRD
- Full Resolution - High Resolution - High Resolution
- High Resolution - Medium Resolution - Medium Resolution
- Medium Resolution

L2 OCN L2 OCN L2 OCN L2 OCN
-0sw -0owWI -OwI - OsSw

-owil

-RVL

-RVL

-RVL

- RVL

Each level-1 product type needs
some pre-processing step before
being used for a specific
application

GRD (Ground Range Detected)
has square spatial resolution

SLC (Single Look Complex) has
amplitude and phase informatio
for each pixel of an image
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SENTINEL-2 DATA PRODUCTS

Mame

High-level Description

Production & Distribution

Data Volume

Level-1C

Top-of-atmosphere
reflectances in cartographic
geometry

Systematic generation and on-line distribution

600 MB (each
100x100 km2)

Level-2A

Bottom-of-atmosphere
reflectance in cartographic
geometry

Systematic generation and on-line distribution and
generation on user side (using Sentinel-2 Toolbox)

e Level-1C products provide orthorectified (Top of Atmosphere)
reflectances for 12 bands, covering the electromagnetic spectrum
from VIS to SWIR wavelengths. They are available with global coverage
at https://scihub.copernicus.eu/

800 MB (each
100x100 km2)

* Level-2A products can be generated on user side with Sen2Cor tool,
but from 26 March 2018 they are produced with Euro-Mediterranean
coverage and available at https://scihub.copernicus.eu/.
Worldwide coverage is under development
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- 83 . Welcome to the Copernicus Open Access Hub

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

] to Sentinel-1, Sentinel-2, Sentinel-3 and Sentinel-5P user products, starting from the In-Orbit Commissioning Review {IOCR).

Sentinel Data are also available via the Copernicus Data and Information Access Services (DIAS) through several platforms .

Please visit our User Guide for getting started with the Data Hub Interface. Discover how to use the APIs and htt p S . / / Sci h u b CO p e r‘ n i C u S e u /

create scripts for automatic search and download of Sentinels' data.

Latest update: see the section on Long Term Archive for the upgrade of the interfaces for access to offline data.

- For further details or requests of support please send an e-mail to eosupport@copernicus.esa.int
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"M INTRODUCTION TO SNAP/1

SNAP

Overview SNAP (SeNtinel Application Platform)

Sentinel-1 Toolbox

Sentinel-2 Toolbox

Sentinel-3 Toolbox

SMOS Toolbox

Proba-V Toolbox
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= % " Free common software
e platform for the ESA Sentinel
: Toolboxes
" |t also provides operators for
many other types of data:
> LandSat, MODIS,
ko> MERIS,RADARSAT-2, etc..
= SNAP is not a GIS software!!
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INTRODUCTION TO SNAP/3

SNAP
Overview Using SNAP in your own programs:
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* |tis possible to use the SNAP Java API directly from Python, by
installing the snappy Python module(provided with SNAP).

 The SNAP processors can be also invoked on Windows or Linux using
the Command Line Interfaces of SNAP, especially the Graph Processing
Tool (GPT), without running the desktop version of the software.

See the extra contents of this presentation for the links to
online references about Python and CLI extensions of SNAP
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all categories » Latest  New(11)  Unread(12)  Top

Category

The S1 Toolbox category regroups all threads about the
Sentinel-1 Toolbox, as SAR readers or processors.

w
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M problem Reports  H Interferometry 2unresd  1new  H Polarimetry
[ 5TaMPS

The S2 Toolbox category regroups all threads about the
Sentinel-2 Toolbox as Sentinel-2 product readers and
product manipulation, Sentinel-2 processors as L2A
processor for atmospheric correction, L3 processor for
temporal synthesis, etc.

w
[
o
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W senlcor  1unread M sen2three [ Problem Reports

The 53 Toolbox category regroups all threads about the
Sentinel-3 Toolbox as readers and processors for Sentinel-3
OLCI&SLSTRL1&L2.

w
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-
=3
=

H Problem Reports

shap
o This category contains all topic about the Sentinel Toolbox

Pl /pplication (SNAP) not related to a specific Sentinel

Tanlhav

PNA
\

Topics

2553

& unread

3new
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lnew

238

1unread

2new

946

Latest

©
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8 I Welcome to the Sentinel Toolbox Exploitation

Platform Forum
M snap

™ SliceAssembly-TOPSAR-Split is missing data
I Problem Reports

Multi Size Mosaic »
B s3thx

Error trying to use Sen2cor

M senlcor

53 WFR values in exported GeoTiff different from
DIM o
B s3thx

Sentinel Phase to displacement units
I Interferometry

Unable to open granules in snap software
B s2thx

+ New Topic
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.l NTRODUCTION TO SNAP/A4

 There is no official user
manual for SNAP

* Very active and helpful
STEP Forum: interaction
with SNAP developers,
advanced users and RS
experts. See
https://forum.step.esa.int/
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File Edit View Analysis Layer Vector Raster Optical Radar Teols Window Help
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m Layer Manager Ch B Navigation Th
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Product Explorer X | Pixel Info

Product Explorer

Colour Manipulation X

Color Manipulation &
Image Navigation

This tool window is used to manipulate the
colouring of images shown in an image view.
Right now, there is no selected image view.
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Image Viewer
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SNAP EXTRA contents: Sen2Cor

It generates the L2A product on user side (Atmospheric Correction)

Two possible installation modes:

» Standalone installer for Windows/Linux/Mac (processing via Command Line
Interpreter)

* Integration as a SNAP plugin (useful for SNAP processing chains)

Three different product processing modes corresponding to three resolutions (10,
20,60 m)

How to run Sen2Cor via CLI (example for 60m resolution, calling the function from
inside the user product directory):

L2A Process
S2A OPER_PRD MSIL1C PDMC 20150630T084936 R062 V20150627T103515 201506
2771035 15.SAFE --resolution=60
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SNAP EXTRA CONTENTS:

Sentinel-1

Step 1: Preprocessing chain & batch processing

use

Apply-Orbit-File | > ThermalloiseRemoval |/ Calibration | —>{ Speckie-Filter || Terrain-Correction | —>{ write |

E. Batch Processing
File Graphs
{1j0 Parameters

File Name Type Acquisition Track

Orbit

Target Folder

Save as: BEAM-DIMAP v
Directory:

D:\

[[] skip existing target files [ ] Keep source product name

Load Graph

Close

Qe P | &+

A

L 4

0 Produ

Help

From the main menu : Tools—> Batch Processing
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SNAP EXTRA CONTENTS:

Sentinel-1

Step 2 : Histogram analysys and threshold selection

13 snap

File Edit View Analysis Layer Vector Raster Optical Radar Tools Window Help
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: Colour Manipulation - [3] Sigma0_VV

x & @ (3] Sigma0_W X

Editor: () Basic (@) Slders (O Table

|@ Colour Manipulation - [3] Sigma0_W¢ O | ) Layer Editor €2 WorldMap [ Navigation - [3] Sigma0_W Th

Name: Sigma0_VV
Unit: intensity
Min: 8.96E-4
Max: 9.816
Rough statistics!
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. M SNAP EXTRA CONTENTS: Sentinel-1 use

SNAP Step 3 : water mask creation (Raster=>Band Maths)
Overview e — — —
- az:z;-- 4 Mathe .
< J T a Band Maths Expression Editor 2
-~ ( | Data sources: Expression: i
Y N |Sigma0_VV @ + @ if Sigmal_VV < threshold then 1 else Nan| |
" v g e -6 !
g e ‘e =
. e
e/ e
[
(@) .
[ | ;
Constants. .. v -
R 3 Show e ‘Operators.. .
" : Functions... v
w Show masks
> Show tie-point grids —— =
Show single flags 5 :m: @ a SR s St :l
OK Cancel Help

OK || Cancel || Hep
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. M SNAP EXTRA CONTENTS: Sentinel-1 use

SNAP . : . .
S Step 4: exporting water masks to QGIS or Google Earth Pro and creation of a multitemporal map
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External resources:

e ESA STEP tutorials:
http://step.esa.int/main/doc/tutorials/

 EO College:
https://eo-college.org

e ESA Earth Online:
https://earth.esa.int/web/guest/pi-community/training
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https://earth.esa.int/web/guest/pi-community/training

. M I NTRODUCTION TO SNAP: resources/?2

SNAP
Overview

3,; * For Python integration and Bash Programming :

._ https://senbox.atlassian.net/wiki/spaces/SNAP/pages/19300362/How+to+
3 use+the+SNAP+APIl+from+Python

https://senbox.atlassian.net/wiki/spaces/SNAP/pages/70503475/Bulk+Pro
cessing+with+GPT

e Sen2Cor installation & user manuals :

http://step.esa.int/main/third-party-plugins-2/sen2cor/

Gp?miﬁlgﬁ - s

20


https://senbox.atlassian.net/wiki/spaces/SNAP/pages/19300362/How+to+use+the+SNAP+API+from+Python
https://senbox.atlassian.net/wiki/spaces/SNAP/pages/70503475/Bulk+Processing+with+GPT
http://step.esa.int/main/third-party-plugins-2/sen2cor/
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;.J? * Basic and advanced webinars covering a wide range of remote sensing
applications and sensors (including Sentinell and Sentinel2), with training
material included:
https://arset.gsfc.nasa.gov/webinars

=78 * SAR theory and Sentinel-1 training material (also other SAR sensors are

> present)
https://www.asf.alaska.edu/asf-tutorials/tutorial-overview/
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.M Contacts
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Overview
o . .
2 | Antonio Vecoli
~
gl |
~ Personal Email : studiopisa@Ilibero.it
' Linkedin account: www.linkedin.com/in/antonio-vecoli-44637338
Twitter account : @tonyveco
- Or you can contact me via the Copernicus Support Office:
support@copernlcus.eu
- CGPQ.EDE.Q.% P
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