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SNAP is

the open-source toolbox to analyse and process Earth Observation data

focus on Sentinels 1, 2 and 3

open source

scalable to run on notebooks up to large production clusters

cross-cutting tool within the FutureEO programme to support users, projects and applications

SNAP user base and uptake SNAP cumulative downloads

Il Windows 64bit [l UNIX Windows 32bit Mac 0S

Over 1 million downloads

Jun2015 |

Over 10 000 registered forum users Dec2015 |
e
SNAP Roadmap 2023 - 2024 oo B
06/2023: Introduce Optical and Microwave Toolboxes o =-
& large software renovation — w2010 [
making it technologically future proof pec 2019 |
12/2023:  Support to new ESA missions, preparing for o =I
hyperspectral CHIME and microwave CIMR wizo2r [
06 /2024: Change detection Toolbox pecz0n =_
12 1 2024: Support NISAR, BIOMASS, time series tools Mpayzozz |
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Data Visualisation

SNAP Desktop is the
GUI application which
allows access to a large
number of EO and
generic raster data.

It provides various tools
to display the data, and
to visually analyse them.

The figure on the right shows
an RGB of a Sentinel 2 product
(centre) together with a
visualisation of the scene
classification layer (right panel).
Bottom right show the spectral
plots at places marked by PINs.

- o= = 4 ]l = o ]

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

e Bk [ T 1= v @ 1t Pl
e il E‘le@@.t\&; T auE s
Product Explorer X | Pixel info
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Data Analysis ,,,,L,#.,.amw

L - o . 004
SNAP provides a : ’"T‘]\ = e = ?
rich suite of tools for |1 &" =2 |2
data analysis, P e =
including profile and | “wsi® oo ? %
spectrum plots, R T e
statistical analysis,  c——— [ peE

Ra Cukal Wareslangh: 30.0m
walar Dapl A4E0.7120 m
Ismanes Aagle 07 5100

E::C m Dankszaler =18 0055 0B

extraction of points
through time series, B e R
and comparison e

khiEse

with reference data -
(match-ups). PR
. ..a. “n0a |
The figure shows some of 3o ’
the graphical analysis tools f
included in SNAP. i s
‘ ” i EIN’:W“.M“‘ - ) | e e [Py (= I Arivens
| ||||| ....u oy I P s
ol h- : . |=---u|m B - ﬁ -
6
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Data Processing

L

SNAP Data Processors analyse one or
more input products and generate a new
output product. y— :
Processors exist for generic operations B
such as band arithmetic, map projection or
temporal aggregation. o S
SNAP provides a very large number of _— e .
thematic processors, e.g. for atmospheric - e :
correction, biophisical indices calculation or e | B | .
retrieval of water quality. | e —— 2

. . . . | Progress[%]: 100.00 : Application terminated successfully. = -
SNAP supports special calibration of e | ~
correction of satellite instruments with |

B snap - senzcor

dedicated processors.

‘-.‘ The target product has successfully been created and opened in SMAP.

Actual processing of source to target data will be performed only on demand
for example, if the target product is saved or an image view is opened.

[ Dent

The figure shows the GUI for the Sentinel-2
Atmospheric Correction Processor sen2cor. The
screenshot was taken when the processor was
successfully executed. The black background shows
the logging information during execution of the

processor.
7
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Graph Building and Batch Proces$§ g P

“% Graph Builder : ShipDetectionxm

‘ Read HLlnd-Eel-Ml:k Hcalihrlﬁunl
|nbj==t-ni:=rimin-unn}—;+ Write |
[ToPsan spm |l ncph-0ubi-File || Calibration
}‘\rm-l_.F - .]____.'T IIHT . I

Error: [Modeld: Adaphvr:::lding] :\\lfi::rduct shg ﬁNr::E deb:&i — @ - [> — [cjl
The SNAP graph builder allows Example: Workflows in the SNAP graph builder fool for producing
to connect SNAP operators in Synthetic Aperture Radar (SAR) anlysis ready data (ARD) products . From
processing graphs. These can be Ticehurst , et al (2019). Building a SAR - Enabled Data Cube Capability in
gﬁzcglgeud y |2c2 't'eynfsr in large clusters Australia Using SAR Analysis Ready Data. Data. 4. 100.

Y ' 10.3390/data4030100. ;
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I

Sentinel-2 second Normalized
Difference Water Index
(NDW12)included in SNAP. In
the NDW 12 product, it is easy
to distinguish the aquaculture
facilities n the Gulf of Gaeta

(Lazio, Italy).

Sentinel-1A featuring land

coverage and use across
Ireland.

SNAP processing:
e Stitching 16 scenes

« InSAR coherence (red)

* Avg. backscatter (green)

* Backscatter intensity
difference (blue)

ll—--— E Ilmﬁ--
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o (Calibration

 Precise orbits
« Speckle Filtering

« Terrain Correction

* Terrain Flattening .

« Ellipsoid Correction °

« SAR Simulation
* Mosaicking

* Reprojection

* Multilooking

m ol = 4 ]I =

Coregistration

— Cross Correlation
— DEM Assisted

— TOPSAR
Interferometry

Differential
Interferometry

Phase filtering
DEM/Displacement

Automatic DEMs

— B = 11 2 2= KX
- ralh: mEm

Integration with PolSARPro
Integration with SNAPHU
Integration with STAMPS
Integration with PyRate

Polarimetric Tools

Thermal Noise Removal
Slice Assembly

TOPSAR Deburst and Merge
Soil Moisture

10
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« ALOS 1&2

« Capella
 Cosmo-Skymed NG *
« ENVISAT

« ERS 1&2

« Gaofen-3

* |ceye

« Kompsat-5

« Paz

 NovaSAR

- o= = 4 1=

« RCM

* Risat-1

« SAOCOM *
» Seasat

» Sentinel-1

« Spacety *

o StriX *

* TerraSAR-X/TanDem-X
« UAVSAR

Il = 55 = == B b= Bl ZE S= E3

* New or Updated Support

— - N Wil
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Common Product Model

Sentinel-1
ENVISAT

ERS 1/2
Radarsat 1/2
RCM

TerraSAR-X
TanDEM-X
PAZ
CosmoSkymed

ALOS 1/2
Kompsat-5
Seasat
RISAT
SAOCOM
Iceye
Capella

€ ecsa

ﬂ |
- i 1 o g Jln- FEYETT J""""" "‘El'r
{

SNAP Desktop

Dimap
ZARR
GeoTiff
NetCDF
HDF

ENVI
Gamma
PolSARPro
Image
GDAL

—
—
-

Readers

~ -
N =

SNAP Graph Processing Framework

Calibration, Multilook, Speckle Filter, Coregistration, Terrain Correction
Mosaicking, Classification, Reprojection

12
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Multitemporal Composite of RTC.

13
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Soil Moisture Toolkit [ K

| RederimversionModelg [ Dielectric Mixture Modeling | AUtOmatiC PrOCeSSing Of

@ RADARSAT-2 Quad-Pol
Products to apply AAFC’s Soll
Moisture retrieval models

(AM)
HH1 Backscatter
VW1 Backscatter
LIAT

Soil Molsture Map

(PRI
HH2 Backscatter
ww2 Backscatter
Liaz

Generation of Soil Moisture
Products

April 17, 2011 June 4. 2011
) ' Agriculture and
Bl 550557 e l o . Agri-Food Canada
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User Support and Education

atest tutorials

Multi-temporal displacement mapping with DINSAR

Many users still don’t grasp the importance of temporal decorrelation
Users with basic knowledge/skills are not comfortable with coding (PyRate, StaMPS)
6 days ~ ‘ 18 days 54 days - 96 days

15
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Multi-Reference INSAR

@00 [X| Multi-Master InNSAR
File Help Product Explorer X | Pixel Info
¢ = [1] backgeocoded_esd_deb_mmifg
[ I/ Parameters [ Processing Parameters & E Metadata
Configuration parameters: -2 @ Vector Data
Orbit interpolation degree |3 |v| o= 03 Tie-Point Grids
Coherence range window size [10 | ¢ & Bands

Coherence azimuth window size 10 | wavenumber_sivl_12Apr2018

wavenumber_shv2_05Jul2018

wavenumber_sh3_090ct2018
wavenumber_sh4_01]an2019
wavenumber_shs 07Apr2019

[]Include |atitude and longitude
Include wavenurmber

[ ]include incidence angle

Pairs selection:

Max doppler centroid diff [Hz] Master-s‘a‘.’es Plﬂt

I i I (Number of pairs: 2081)

wavenumber_shé_12Jul2019

wavenumber_sh7_160ct2019
wavenumber_shg_08lan2020
wavenumber_shg_01Apr2020

Max spatial baseline diff [rn]
1

[ 1k 1

elevation
Max ternporal baseline diff [days] 150 incidenceAngle
. i 125 Iat
f-axis for plot: 100 lon

Doppl troid
) Doppler centroi i_ifg_0GJan2018_12Apr2018

q_ifg_06Jan2018_12Apr2018
Intensity_ifg_06Jan2015_12Apr2018
Phase_ifg_06Jan2018_12Apr2018
coh_06)an2018_124pr2013

) Spatial baseline

Sawe plat

Spatial baseline [m]
(=]

-25 i_ifg_06)an2018_05Jul2018
50 q_ifg_06Jan2018_05/ul2018
75 Intensity_ifg_06Jan2018_05Jul2018
Phase_ifg_06Jan2018_05Jul2018
100 coh_06)an2018_05jul2018
125 i_ifg_06lan2018_090ct2018
q_ifg_06/an2018_090ct2018
500 -250 0 250 500 750 1,000 1,250 Intensity_ifg_06)an2018_090ct2018
Time [days] Phase ifg_06/an2018_090ct2018

coh_UEJanEUlS_UQOctEUlS
i_ifg_12Apr201&_05/ul2018
q_ifg_12Apr2018_05jul2018
Intensity ifg 12Apr2018 05]ul2018

IHEREEDREEREREREEEEEREEREEREEE @
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Multi-Reference INSAR

se_ifg_01)an2019_1

&= [1] backgeocoded_esd_deb_mmifg_ML
o f:_] Metadata
o [::i

MNawvigati .




Demodulate Remodulate

Product Explorer | Pocel Info

i (7] 5 htSta

S B Wi’_[h proper' g
demodulation/remodulation

|

Naviga... ¥ | Colour Ma... | Uncertain... | World View
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lonospheric Correction using a Split-bandivid Appro' ch:

S 1 B T T AR T T

Corrected

Product
L3 H. [1] 51A 1w SLC 150V 201E0202T100047 201602

o [Z] Metada

7 E Em "- Iﬁl 2 THE EUROPEAN SPACE AGENCY
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L o~
SNAP PyRate Workflow . § ™8 | g ecsa

PyRate is an open source INSAR tool that calculates surface velocity from a SBAS network of unwrapped
interferograms

Created and maintained by GeoScience Australia
Integration Improvements:

e SNAPHU Export now produces SNAPHU conf files for each interferogram in a multi-reference SBAS
interferogram stack

e Batch SNAPHU Unwrap operator will batch unwrap all wrapped phase interferograms using SNAPHU, and
assemble them back together into a single stack within SNAP

e Improved PyRate writer with additional data validation checks have been put in place in the PyRate writer.

20
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PyRate Orchestration Script i

ol

The included tutorial on SNAP <> PyRate now Psod-Agionee g Oun i
InCludeS an OrCheStratlon SCI’Ipt alut=%$(echo "$a" | sed 's/input/intermediateProcessing\/0/g')

gpt "00_0Orb_Split.xml" -PsourceProduct="%$a" -Pswath="$sentinell_sw

A BASH script as well as a Batch script is provided e e
so it can run on both Windows and UNIX systems

for file in intermediateProcessing/0/*.dim; do

1LE X{15TS anda 15 ( ec 1

Provide a folder of Sentinel-1 images, specify ikl b g
subsetting commands, and it will process your data

file_list+=",6$file"

automat|cally £1

done

SEAY -9 = 9
Qi o L taipepant 9
9 .?o' ; file_list=${file_list#", "}
lllll =Y i-320 4 b s
ooy 9 o Perform stack creation
- gpt "01_Create_Stack.xml" -PinputFileList="$file_list" -PoutputFile="$
!mw?eue San Gt [+
VB Googleosd ? Q delete_folder $intermediate_processing_location/0
o e 9 Q e
° 99 o 5 # Perform SNAPHU export preparation and interferogram generati
e : i 955 @ ‘ Q Qo gpt "02_00_Create_Interferograms.xml" -PinputProduct="$intermediate_pr
...... o Q “Q Fem o Lo 5 S s
............ e Q) °Q : - ¥ 0
-9 e p ¥ Clear out imaoge stack
. ¥ Q = Q e ocremico . Fimelc o halcos de Dlaz ey o = By S g
; s T o qu. prueiss ToRmermbQ : delete_folder intermediateProcessing/1
““““ o . - ;
B R & | : g . Y 21
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Retrieval of Vertical and E-W Motion Col

ey

Ascending interferogram Descending interferogram

[ (3] Phase_ifg_IW1_VV_20Apr2016_08Apr2016 x| [A]¥][=l | B [4] Phase_ifg_IW2_VV_20Apr2016_03Mar2016 x| 4 *[=]O

Horizontal/vertical motion

i { [ 111 horizontalMotion x|

Editor: (_) Basic @ Sliders () Table

Name: horizontalMotion
Unit: millimeters

Min: -372.839

Max: 666.131

EB

TETLE
50T
S5 97T
Lr'925
€1'999

% More Options

22
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» Refactoring from S1TBX to Microwave Toolbox

« Support for updated Sentinel-1 COG format

«  Support for Cosmo Skymed Second Generation
« Updated support for ALOS-2

+  Updated support for SAOCOM

- ETAD Reading and Visualization

 ETAD GRD and SM SLC Correction

ol N =l mm OIS E == e v
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Coming up in SNAP 11 (Mar 2024)§

 ETAD Corrected SLC/GRD

« ETAD Improved Coregistration

* Model based Decompositions of Dual Pol SLC
- SpatioTemporal Asset Catalog (STAC)

* New Classification Algorithms

ol N =l mm OIS E == e v » THE EUROPEAN SPACE AGENCY
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box exploitation platform \\K\\m}

Download SNAP

Tutorials

ic exploitation for the ERS-ENVISAT missior

Image Gallery

User Forum

25
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http://step.esa.int/
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