KYIV NATIONAL UNIVERSITY OF CONSTRUCTION AND ARCHITECTURE

Department of Engineering Geodesy 193. Geodesy and land management / magister

Course 09: RADAR IMAGING TECHNOLOGY

Practice : Deformation map based on
Sentinel 1 data (DINnSAR)

Cand. Sc., Associate Professor
Yurii Medvedskyi



|. PREPARATION

Step 1. Download data Variant 1. Copernicus Open Access Hub

1. Open link https://scihub.copernicus.eu/dhus/#/home and login or register

3 esa Copernicus Open Access Hub oy -

a Cherepovetsé]
opermicus _ A LOGIN
) - or : Yarosl:
¥ ’ Forgot password?

= Mirerranr FIRETFRETS

Ostersund
b Finland

pvaskyla,
vaskyla

Sundsvail, £ =iy

Fetrozavadsk Syktyvkar,

Osi, -
Cherepovets,

o 3 y Register new account

Sentinel data access is free and open to all.

On complefion 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 lowercase alphanumeric characters plus ", "

Password field accepts only alphanumeric characters plus "1°, "@", &, "$", ™ B T
. ? 0 ﬁ Password fields minimum length is 8 characters.
-
Firstname Lasiname
|
- 1
Please login to access our Usemame
services...
Password Confirm Password
E-mail Confirm E-mail
———
Select Domain -
Salect Usage -
T T T
————
T .‘l_ ‘Select your country -
E herepcrvetsq‘?
A LOGIN
1 By registering in this website you are deemed to have accepted the T&C for Sentinel data use.
Yarosli ’ |
¥ "~ Signup Forgot password? |

GISTER

= M ranr FIEETFRET S |



https://scihub.copernicus.eu/dhus/#/home

. PREPARATION
Variant 1. Copernicus Open Access Hub
The 2021 Cumbre Vieja eruption began in September 2021 28°36'54"N 17°52'07"W

Step 1. Download data
2. Find the necessary territory on the map and select it by holding down the right button of the manipulator.

From September 9, seismic activity began to be recorded on the island.
Eruptions on the Cumbre Vieja volcanic ridge began on September 19, 2021.

*Right click again to remove the selection area.
On the night of September 29, lava reached the ocean and formed a ledge.
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— >~ — = _— -
Tinizara San Juan
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[ ]
T)|arafe
s Mir s, b
32’.‘;‘}5.?,;2 * On September 30, frozen lava formed a peninsula in the ocean with an area
a
hﬁﬂ;:ﬁgﬁ; valencia F of more than 20 hectares.
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L
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.

30 September 2021

Los Canarios
)
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Lat Lon: 28.72 -17.98


https://geohack.toolforge.org/geohack.php?pagename=2021_Cumbre_Vieja_volcanic_eruption&params=28_36_54_N_17_52_07_W_type:mountain_region:ES-CN

|. PREPARATION

Step 1. Download data Variant 1. Copernicus Open Access Hub

3. Configuring search parameters

= ™ Insert search criteria...

3.1 You can chose 1 variant orbit 3.4 Select SLC product

# Advanced Search Clear
= Order By: Product Type
» Sort By: » Order By:
| Ascending w | SLC v
Ingesfion Date w Ascending
’ Descending
» Sensing period Ascending
2021 /0501 ’E 20211008 ’ oe%zn :u I?n GRD
ntallar
+ Ingestion period . . . OCH
_ 3.2 Select the date interval with a margin RAW
=1
IZ Mizsion: Sentinel-1 2021/0801 | =
Satelite Pltform Product Type < | September 2021 > 3.5 Select VV or VV+VH polarization
|51A * \j |SLC mnﬁfé l oz o405 08 o7
Polarisation ’ Sensor Mode ’ 0z EIQ. ' o | ' 2| 13| 4 WV vy
v| ||w 5 | 18 | 17 | & | 18| 20| o
Relallve Crbit Mumber (from 1 to HH
175) 22 |23 | 2¢ | 25 | 2 | 27 | =8
e o Tolaloals
0O  Mission: Sentinel-2 | HV
|os | or|os|oe| 10| 1|12 VH
Satellite Platiorm Product Type HH+HV
v s = VVVH
"

Relative Crbit Humber (from 1 to
143)

0O  Mizsion: Sentinel-3

Satellite Platform

Cloud Cover % (2.9.[0 TO 9.4])

Product Type

3.3 Select one and satellites or leave the field blank

3.6 Select IW sensor mode

| | Satellite Platform Sensor Mode
~
Tlmellness Instrument g W L
v
Produc:i Level Relative Orbit Start [1-355] (]
-  — I —
- —_— EW
W




|. PREPARATION

Step 1. Download data Variant 1. Copernicus Open Access Hub

4. Chose images

¥ W Insertsearch criteria... B B

Display 1 to 6 of & products. S X

Order By: Ingestion Date 4 3 products selected &= . .
S When you select an image, it
Request Done: ( footprint"Intersects{POLYGON((-17.97599226552832 - L . .
23.5;:245':31';8?51,-2:79156‘3?4?45522_5502-151193-3?51,-1?.?91569?4?45?52 [ | IS hlghllghtEd in the map area.
o e TR - Pay attention to the choice of
B EGEH s1a_w_sLC_15DV_20210302T151349_20210302T181413_038507_04AB1F_.O . .
images related to one orbit

Downlosd URL: hifps:Ascihub. copemicus. swithustodatai i Progucts| 7 4ec8562-b273-4b5
Mission: Sentinel-! Insfument: SAR-C Sensing Dafe: 2021-09-02T19:1349. 7412 Size: §

EREREE s1a_1W_SLC_ 450V_20240340T074402_20210340T071425_039616_04AEEL. &
Download URL: hitps:#sciub, copemicus. su/dhusiodatadcd Products{ Tobe Ibef $45-4d54
Mission: Sentinel1 Instrument- SAR-C Sensing Dafe: 2021-08-10TO7-11:02.097Z Size: 7

ERDESE 514 w_51C_ 150V_20210314T151350_20210914T181420_039682_n4Bi34__ O

Downlosd URL: hifps:scihub. copemicus. swdhustdatad Products30ee3b1e-3 50 1-40e
Mission: Sentinel-! Insfrument: SAR-C Sensing Dafe: 2021-09-14T19-13:50 3588 Size: i

ENERT s1a 1w _SLC_150V_20210922T071102_20210923T071128_039791_04B4D8 &

Downlosd URL: hﬁpﬁj@uﬁ@.mmhﬁ.mﬁm&hdahﬂ%&ﬁ%?ﬂd#@
Mission: Sentinel1 insfrument: SAR-C Sensing Dafe: 2021-08-22T07-11:02.483F Size 7

ERERE 514 1w _SLC_150V_20210928T191350_20210926T181420_038857 046716 . O

Download URL: hifps:Ascihub. copemices. ewihusbdatad-d Products| BE495.25 2-58=0-420
Mission: Sentinel1 inshument: SAR-C Sensing Dafe: 2021-08-26T18:-13:50 7752 Zize 7

ERESRE s1a_w_sLC_150V_20241004T071102_20211004T071125_039966_D4BAFE ..

Downlosd URL: hﬁpﬁj@uﬁnﬁ.mmhﬁ.mﬁm&hdahﬂpmﬁﬂbﬂﬁa?ad-dﬂlﬁ
Mission: Sentinel1 inshument: SAR-C Sensing Dafe: 2021-10-04T07-11:02. 80MZ Size 7

Products per page: [25_w | == - page:lIluH > =

Add selected products to cart




|. PREPARATION

Step 1. Download data Variant 1. Copernicus Open Access Hub

. S1A_IW SLC__1SDV_20211004T071102_20211004T071129_039966_04BAEE_F7D7
4. Chose images

.
Attributes

Display 1 to & of 6 products. a4
Order By: Ingestion Date + 1 product selected =
A Summary
Request Done: | foofprint"Intersects{POLYGOMN((-17 9852877 3422038 o
28.46153434853464 17 733937612567 22 Date: 2021-10-04T0T 1102 2012
28 46153434853464 -17 .73393761256722 — Filename: 51A_IW_5LC 15DV 20211004707 1102_20211004TO71129_030986_04BAEE FTDT.SAFE

S1A_IW_SLC_ 150V _J0241004TO71102_30241004TO74129 . W[ =

Downlozd URL: hitps:=scihub. copemicus. ewn'thusodatad-lProducts( b 116a]
Iission: Sentinal-1 Instrument: SAR-C Sensing Dafe: 2021-10-04T07:11:02

& ’m " 4
S1A_IW_SLC__15DV_20210926T191350_20210926T13141 /i broduct Details

Download URL: hittps:4=cihub. copemicus. ewdhusiodatadr Producls] FE3Y5-
Iiission: Sentinel1 instrument: SAR-C Sensing Dafe: 2021-08-26T19:13:50

Identifier: S1A_IW_SLC_ 150020211004 TOT1102_20211004TO71128_038856 04BAEE_F7DT
Instrument: SAR-C

Mode: VW

Satellite: Sentinel-1

Size: 7.27 GB

# Product

Acquisition Type: MOMIMAL
Cycle number: 242

. . Footprint: <gml:Palygon srsMame="hiip:/"wwaw opengis.net/gmlsrs/epsg xmiE4 328"
It IS adV|sab|e to ChECk the pa ra mete rs Of the Se|eCted =mins:gmi="http.//www opengis.netigml”= <gml:outerBoundaryls> <gml:LinearRing>
=gmi:coordinates=27 254810,-17.073252 27.968850,-18.812007 20.292654.-12.294860
28.881283,-16.715328 27 254310,-17.073252=/gml:coordinates> </gml:LinearRing=
=/gml-outerBoundaryls> </gml:Polygon=

image by clicking on the eye sign. This is necessary because

filtering often does not work well for the orbit. Format: SA7E

Ingestion Date: 2021-10-04T08:54:53.8312

JT5 footprint: MULTIPOLYGON (((-17.073252 2725431, -16.715328 23.881283, -10.29405 20 2024554,
-18.612007 27 868380, -17.073252 27.265481)))

Mission datatake id: 308985

We chose an ascending orbit, and the selected image has a descending orbit. Orbit numkber (start): 28268
.. . . . . Orhit number [stop): 32065
It is important that a pair of images have the same orbit, no matter which one. R

e - pr



|. PREPARATION

Step 1. Download data Variant 1. Copernicus Open Access Hub

5. Download images

Your cart contains 3 products. -
Display 1 to 3 of 3 products.

W ( footprint “Intersects(POLYGON((-17.963164455367457 28.502386530290323 -17.79212747691669 25.502386530290323 .17

S1A_IW_SLC__15DV_20210310T0T1102_20210910T074129_039616_04AEEC_3EAF (m]
Dowmload URL kipsscihub copemicus. ew'dhusodsfat 1 Prodects| T cheSbaf- T34 3-4054-be3b-Ja5h 1 2cbefEe )
Mission:Sentinel-1 instrument-SAR-C Sensing Date:2024-09-10T07-11-02 0972 Size:7.27 GB

54A_IW_5LC__15DV_20240922T074102_20210322T074123_0357%1_04B4D6_384F (m]}
Downlosd URL - kips2scibub. copemicus. ewdhusodsfa’v i Products) 2 2390 TR ST-E2E6-34 27- 1 206 cEsfe 8810
Liission-Sentinel-1 instrument SAR-G Sensing Date:2021-09-22T07:11:02 4832 Size:7.27 GB

54A_IW_5LC__15DV_20211004T074102_20211004T071129_033966_04BAEE_FTD7 o

Dowmlosd URL kips2@scibub copemicus ewdhus'odsfaty 1/ Prodects| b 116a Ted-030F47 16-8f11-bSde 2 584751105
Lizsion:-Sentingl-1 Instrument:SAR-C Sensing Dafe: 202 1- 10-04TOT- 11:202 801 Z Sizec7 27 GB

4 m

Download Product

Products per page: == = page:| 1 |[of1




|. PREPARATION

Step 1. Download data

1. Open link https://search.asf.alaska.edu/#/ and login or register

Variant 2. ASF Data Search Vertex

Password

Feedback [

s/ B

Username @

Stay signed in (this is a private workstation)

Coon | o

|
[ |
lPa sswor l
”

: : .!= e Stay signed in (this is a private workstation)
| ASF Geographic ~ Sentinel-1 -  Filters - b —
|  Data Search w File
Vertex
A e——= = - <
Mag Frof Zoom Viaw erigines Arga of Interest S ctlon Shape

%

O ~ ¥ =

Iat 67.2418° Jon -04.8012°

r an Earthdata Login Profile

Profile Information

Username: *
* Required field
Username must:
Password: * Be & Minimum of 4 characters

Be a Maximum of 30 characters

Use letters, numbers, periods and underscores

Net contain any blank spaces

Nt begin, end or contain two consecutive special characters( . _)

Password Confirmation: *
Password must contain:

Minimum of 8 characters
One Uppercase letter
One Lowercase leter
One Number

Yes, I'm interested in M and ESA Sentinel-3 Data

By clicking the REGISTER FOR EARTHDATA LOGIN button below, you are acknowledging that all Earthdata Login applications running in DAACs will have access to my profile
information. Information in user profiles complies with NASA's Web Privacy Policy

By accessing and using this information system, you acknowledge and consent to the following:

You are accessing 3 LS. Government information system, which includes: {1) this computer, (2) this computer network; {3) all computers connected
to this network including end user systems; {4) all devices and storage media attached to this network or to any computer on this network; and (5)
cdoud and remote information services. This information system is provided for U.5. Government-authorized use only. You have no reasonable
expectation of privacy regarding any communication transmitted through or data stored on this information system. At any time, and for any lawful
purpose, the U.S. Government may monitor, intercept, search, and seize any communication or data transiting, stored on, or traveling to or from
this information system. You are NOT authorized to process classified information on this information system. Unauthorized or improper use of
this system may result in suspension or loss of access privileges, disciplinary action, and civil andfor criminal penaities

A e posar

’ REGISTER FOR EARTHDATA LOGIN


https://search.asf.alaska.edu/#/

|. PREPARATION

Step 1. Download data Variant 2. ASF Data Search Vertex

2. Select Search type “Geografic” find Sentinel-1 data

3. Find the necessary territory on the map and select it by holding
down the right button of the manipulator.

4. Select “Filters” for configuring search parameters

- Date Filters )
ssss EARTHDATA Other DAACs .
ASF Geographic ~ Sentinel-1 - Filters m /1,201 [ 10/5/2021 ol
Data Search — - 250 7 of 7,598 Files
Vertex 2 TN 2 ” -~
B Seasonal Search
Map Prajection _ Zcom _ View Crdirss (Ameofimteest  Sqlectiom Shaps
B~ |8 v+ - 2Bt 28 20 ~ ¥R
S L Rt R Additional Filters @)

§ L1 Single Lock Comp_.. = W - WVHVH VY = Descending -

’ 1 :':'!!__22155!:':'::’ /B po :'::::'s::::':"_ 1 L";".:'-::'.:'ss:'l
54 -

.I 2 sttoes ceeces | N

I Path and Frame Filters ()

Path Start Path End Frame Start Frame End Clear Clear Search Area
N

* use similar Copernicus Open Access Hub options



|. PREPARATION

Step 1. Download data Variant 2. ASF Data Search Vertex

5. Add images to the basket, check the orbit parameters in the right window.

Mag Projection < View Cridinas Arga of Interaat 3aleczion Shape

A = B O ~ ¥ B

Iat 28.2527 lon-18.2931°

3 Scenes <
(3 of 3 Files) = b=4 al Scene Detail / 1 File
STA_IW_SLC__._ F7D7 S WS an S1A_IW_SLC__1SDV_20211004T071102_20211004T071129_039966_04BAEE_F7 -
October 04 2021 07:11:022 P A D7 &
Sentinel-1 - C-Band
S1A_IW_SLC___ 9B4F g o .
. September 22 2021 07:11:022 4 - v
Elight Direction * DESCENDING @
STA_IW_SLC___ 3EAF : 2 Polarization + V72T
. September 10 2021 07:11:022 B ”" Absolute Orbit 6
3a:av:o.4r:::_v of ESA 1

Cowss N st

By clicking on the Baseline item, you can go to the selection of images by the distance between them in meters and days.



|. PREPARATION

Step 1. Download data Variant 2. ASF Data Search Vertex

6. Baseline search type

¥4 EARTHDATA Other DAACs + Feedback (2]

&
A‘:r(
@

I

ASF Baseline ~ S1A_IW_SLC__1SDV_20210910T071102_20210910T071129_039616_04AEEC_3EAF
£ Data Search -

Vertex Temporal: 1694 10 48 Perpendicular: -142 10 133

Map Frojection View Criginss
o+

. ~ e A = B

lat 27.3346° lon-14.6278°

) Zoom  Queue On Demand Export —
. 277 Scenes 8 ¥ al 3 metersS  days < Scene Detail Baseline Criteria -
. S1B_IW_SLC_1SDV_20170116T... 4522 44m 1690d &I o ?S&ITWO;?;%;B%g\glgzsogléﬁggé 170%2021 . —ererce [ Seected SN Dovwicnds
- Sentinel-1 - C-Banc 20 -~ - @ o
| . S1B_IW_SLC_1SDV_20170128T... 8CDB som -1687d &l B : . I = P "
Jan 28 201 =l v S z S °
Perpendicular « 20 Path + 16% g | ® L4
, S1B_IW_SLC_1SDV_20170209T... 73F3 Som -16750 @ R | Temeoni-2¢ Frame - £98 2 z
‘ Feb 09 201 -y Start Time + 10/04/21 3 B 3 2 7S
0711022 2
! Stop Time « 10/04/21 b
| - S1B_IW_SLC__1SDV_20170221T... 86AB am -1663d &l & | 0wz - * e
| Feb 21 2017 - v Beam Mode * IW At s T =
. S1B_IW_SLC_1SDV_20170305T... 55DE 10sm -1651d &l Tocaporal (s
Mar 05 201 -3
& MapTiler | ® OpenStrectiap contributoss. . . 3 el B g SEARCH: m m 02021 ASF | Contact | Non—u:acrmmm.onj

You can go to SBAS, in this option of image search, you can build a chain of images with minimum distance and time requirements for the selected area.



|. PREPARATION

Step 1. Download data Variant 2. ASF Data Search Vertex

7. SBAS search type

ference Scene § !
ASF SBAS v S1A_IW_SLC__1SDV_20210922T071102_20210922T071" m m o
Data Search

®
|

On Demand Downloads azzon

Vertex Start: Sep 01 2021 End: Oct 05 2021 Temporal: 10 Perpendicular: 169

Map Projection Zoom View Gridlines

A =

Iat 29.6315" lon -09.442°

5 Pairs Zoom Queue On Demand Pairs — Zoom Customn Pair - F;lters n Info I
=N B 3 + B - © SBAS Criteria vee ()

S1A_IW_SLC__1SDV_20210910T071102_20210910T i .

Sep 04 2021 to Sep 102021 14m 7d =l 071129_039616_04AEEC. 3EAF 30 o
Sentinel-1 * C-Band . (=]

Sep 10 2021 to Sep 16 2021 29m 5d = 4 &
Perpendicular * 18 Frame - 498
Temporal + -12 Flight Direction » DESCENDING o 0|® @9
Start Time - 09/10/21, 07:11:02Z Polarization * VV+VH c

Sep 16202110 Sep22.2021 "tim: 7d Stop Time « 09/10/21,07:11:292 Absolute Orbit - 39616 B Tg 2 o
Beam Mode * IW Data courtesy of ESA o

Sep 22 2021 to Sep 28 2021 26m 5d fyI 2l o e G

@

S1B_IW_SLC__1SDV_20210916T071020_20210916T o o L

Sep 28 2021 to Oct 04 2021 14m 7d ﬁi 071047_028720_036D6C_433C = )
Sentinel-1 » C-Band
Perpendicular +-11 Frame - 498 - e
Temporal -7 Flight Direction * DESCENDING T
Start Time + 09/16/21,07:10:20Z  Polarization « VV+VH Date
Stop Time * 09/16/21,07:10:47Z Absolute Orbit - 28720
Beam Mode + W Data courtesy of ESA Days 10 [I]

Path « 169 Citation Meters (m): 169




|. PREPARATION

Step 1. Download data Variant 2. ASF Data Search Vertex

8. After adding images, go to the cart.

| ! 9 — After launching it, you must specify the login and password from
On Demand lh‘ﬂtb azzon ASF Data Search Vertex.

I — . 0
o ( C old

Downloads - Ot velldate old cookle Jar o eermame & pescuond:
3 Files, 10.53 GB Feedback : } soed amuhe o
file
SIA_IW:_SLC_ISDU_.ZGE'I 1 I]I]4TP?'I 102_20211004T071129_0..F7D7 - 3.50 GB B & x
L1 Single Look Complex {SLC)
S1A_IW_SLC__15DV_20210922T071102_20210922T071129_0..984F - 3.44 GB &
L1 Single Look Complex (SLC) o X
S1A_IW_SLC__15DV_20210910T071102_20210910T071129_0..3EAF - 3.5% GB
L1 Single Look Complex {SLC) F O X
You can download one image at a time
You can download a script in python.
| ) Downloadi
1182 3
Download Python Script (.py) . .
Vetadata (metalink) *This method allows you to upload a large number of images
' and guarantees the integrity of the uploaded files.

i Clear B CopyFleids B CopyURLs
4 .




|. PREPARATION

Step 2. Install program Program 1. SNAP

1. Open link https://step.esa.int/main/download/snap-download/

2. Choose the one from the following table which suits your needs.

Windows 64-Bit Windows 32-Bit Mac OS5 X Unix 64-bit

e e S e e e e e e

Sentinel Main Download Main Download Main Download Main Download
Toolboxes

Mirror Download Mirror Download Mirror Download Mirror Download

3. Select the required components

These installers contain only the SMOS Toolbox, download size is close to S00MB.
Download also the Format Conversion Tool (Earth Explorer to NetCDF) and the user manual.

BB ] Setup - ESA SNAP 8.0 [#] -

SMQOS
Toolbox Main Download Main Download Main Download Main Download
Select Components
Mirror Download Mirror Download Mirror Download Mirror Download Which components should be installed?
These installers contain the Sentinel-1, Sentinel-2, Sentinel-3 Toolboxes, SMOS and PROBA-V Toolbox, download size is close to Select the components you want to install; dear the components you do not want to install.
1GE. Clidk Mext when you are ready to continue.
All SMAP )
Toolboxes Main Download Main Download Main Download Main Download * ]
P i Sentinel-1 Toolbox
Mirror Download Mirror Download Mirror Download Mirror Download [ 4% Sentinel-2 Toalbox
(] 4% Sentinel-3 Toolbox
[ 4 Radarsat Toolbox

< Bark |_N}1¢1:} || Cancel



https://step.esa.int/main/download/snap-download/

|. PREPARATION

Step 2. Install program Program 1. SNAP

4. If you have installed python, select "Configure SNAP ..." Otherwise, you can skip this item by clicking Next

Select Python

Which is your preferred Python version?
— O >

Completing the ESA SNAP Setup Wizard

pLJt th If you are a Python developer, you can use the SMAP Java API from Python or
a you can even develop SMAP processor plugins using Python. Here you can
specify your preferred Python version by the given Python executable to be
used. Only Python versions 2.7, 3.3 and 3.4 are supported.

Setup has finished installing ESA SMAP on your computer, The
application may be launched by selecting the installed icons.

powered Click Finish to exit Setup.

.| Configure SMAP for use with Python
’ ? Y Create a desktop icon

Python executable: |C:\Python3dpython.exe Browse ...
Y Py oy Extend my PATH environment variable (7]

Python interpreter executables are likely found in CG:\Python27 or CG:\Python34.

After successful configuration you will find the SMAP Python module snappy in the directory
C:\Users\Ura/.snap/snap-python. The Python interpreter and the location of the snappy

If you don't run SMAP Desktop and the Python configuration now
module can be changed any time using the bin/snappy-conf tool.

.. you can run the configuration manually later, This is decumented
| in the SNAP Wiki

{ Please also consider visiting the STEP website, STEF is the
Science Toolbox Exploitation Platform which provides news,
% documentation, tutorials, and a vibrant user forum for ESA's free
| open source Earth Observation toolboxes,

= Back Mext = Cancel

Finish



|. PREPARATION

Program 1. SNAP

Step 2. Install program

5. Install module SNAPHU

After starting SNAP

Raster Optical Radar Tools | Window Help

i

— || & world Map L o Codin

GraphBuilder

Batch Processing

Manage External Tools

Plugins

Opticns

Remote execution

F

. = '\t External Tools > [#
: : Metadata ¥ p—

E Plugins

Updatesl Available Plugins (18) | Downloaded Installed (9)

Check for Newest

Install MName

SenZres resolution enhancemen...

EQOMasters DAVALIEN
EOMTBX
|dePix ProbaV

Sentinel-2 SEN2COR 2.11.0 Proc...

IdePix MODIS
IdePix Spot VGT
|dePix Landsat 8
IdePix Viirs
IdePix OLCI

Sentinel-2 SEN2COR280 Process...

|dePix SeaWiFS
SNAPHU Unwrapping

Sentinel-2 SEN2COR290 Process...

|dePix MERIS
IdePix 52-MSI
IdePix Core

nstall {} 1 plugin selected, 8kB

Category
SNAP

SNAP Commu...
SNAP Commu...
SNAP Support...
SNAP Support...
SNAP Support...
SNAP Support...
SNAP Support...
SNAP Support...
SNAP Support...
SNAP Support...
SNAP Support...
SNAP Support...
SNAP Support...
SNAP Support...
SNAP Support...
SNAP Support...

Source

R E &

Settings

K
” SNAPHU Unwrapping

Search:

2, SNAP Supported Plugins

Version: £.0.0
Date: 2022-06-30
Source: SNAP Supported Plugins

Homepage:

https://sentinel esa.int/web/sentinel/toolbox es/sentinel-2/s2tbx -sta-adapters/snaphu-

Plugin Description
SNAPHU Phase Unwrapping

Close Help



|. PREPARATION

Step 2. Install program Program 1. SNAP

5. Install module SNAPHU

B Plugin Installer X M Plugin Installer x
Welcome to the Plugin Installer Restart application to complete installation
The installer will download, verify and then install the selected plugins. Restart application to finish plugin installation,
The following plugins will be installed: The Plugin Installer has successfully installed the fellowing plugins:
SNAPHU Unwrapping

SNAPHU Unwrapping [£.0.0]

L Eart Mow

Restart Later

< Back Cancel Help Caneel Help



I. PREPARATION
Step 2. Install program Program 1. SNAP

5. Install module SNAPHU

ICEISN Window  Help B8 External Tools X

External Tools > |Ada pters location C:\Users\maish'.snap\auxdata\tool-adapters |

Metadata 5 Status Alias Description

Snaphu-unwrapping

|[4
x =
Attach Pixel Geo-Coding... m‘

Detach Pixel Geo-Coding...

SNAPHU Phase Unwrapping

E Snaphu-unwrapping *

Bundled Binaries

‘;C GraphBuilder
Operator Descriptor

A -
%25 Batch Processing Windows Bundle

Configuration Parameters

Linux Bundle MacOSX Bundle l

Type: Zip archive hd

Manage External Tools . _ :

k Preprocessing Location: () LOCAL @ REMOTE

Plugins Operator Parameters Sl
URL: http://step.esa.int/thirdparties/snaphu/2.0.4/snaphu-v2.0.4_winBd.zip

Options System Variables A

Remote execution Bundled Binaries Target Folder: | SUUSERPROFILE/.snap/awxdata
Reflect in Variable:  sNAPHU_TOOL_EXE w

D Run @ Pack @ Close

Download and Install Now

Export as Module Cancel Help




Il. Displacement (DInSAR) 2 images

Stage 1. Import Levell to SNAP

1. Open images

B snap

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

AUDE S PILQ [ Aer Al © 2w

£3 %0

Product Explorer = |

E SMAP - Open Product

Look in: la_parma o I'=j€"
[T .
£ S1A_IW_SLC_ 15DV_20210910T071102_20210910T071129_039616_04AEEC 3EAF.zip Advanced
% | ¢ S1A_IW_SLC_ 1SDV_20210022T071102_20210922T071129_039791_(4B4ADG_984F.zip
Henaexue 4... | < B snee
- Fore—= 71129 039616 _04AEEC_3EAF.zip™ "S1A_IW SLC_ 1SDV_202104 File Edit View Analysis Layer Vector Raster Optical Radar Tools Window Help
= = = =S = @ q| Tool Windows 3 Developer 3
Pabouwii cTon  Files of type: | all Files : Statusbar Optical >
Product B Radar »
Synchronise Image Cursors
+ Enter g Synchronise Image Views | SMOS ?
—— N (& In-Situ Data Access
— 27 Product Library
Show Only Editor Ctrl+Shift+Ente > . .
A2 Colour Manipulation
Full Screen Alt+5Shift+Enter > . . .
2 Uncertainty Visualisation
= Layer Editor
& Layer Manager
£ Mask Manager
S GCP Manager
# Pin Manager
4*r Quicklooks
@ Mavigation
%3 Pixel Info
< >
Q Product Explorer
PixelInfo | Navigation X | Colour Mani... | — A View Projects

( Import Levell to SNAP w

v

Coregistration

Apply orbit
Back-geocoding
Enhanced Spectral Diversity

v

Interferogram formation

v

Topographic phase removal

)

Reference ellipsoid  + DEM

v

Deburst

v
Multilooking

v
Goldstein Phase Filtering

N M [T
L Jv)

Export data for SNAPHU |

v

( SNAPHU )

v
( Phase Unwrapping

v

( Phase to Displacement Conversion

v

( Geocoding
v
( Export data

v

( Data analysis
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Il. Displacement (DInSAR) 2 images

Stage 2. Coregistration and more

1. Load graph

Variant 1. Load graph

2. Correction graph and make settings

( Import Levell to SNAP w

v

Coregistration

al Radar Tools Window Help

IR VA er Al @ 1® In
© vorid e ]

E Graph Builder

File | Graphs

E Graph Builder : TOPSAR Coreg Interferegram_ESD.axml *

P P gm oo 229 ) L
2 %’ % PG:E ‘5’ @ 6’ hJ File Graphs

Apply orbit
Back-geocoding
Enhanced Spectral Diversity

v

)

Optical ¥ A TOPSAR-Split R
[ Radar > | ALOS Graphs 5 ] Interferogram formation w
User Graphs > | InSAR Graphs > BandSelect-Coreg-Interferogram-Filter +
Right click here to PoISAR Graphs ? Deformation-Pre-Processing-Snaphu - . _
SAR Applications > Deformation-Pre-Processing o |—h|TBI’SAR—I!=hurlt I‘_’I cuiii | Topographlc phase removal
SAR Optical Graphs » " Do . . i
SoilMoisture > DEVT-Generation-Pre-Processing-Snaphu |Enhln:ed-5p=:trll-l)im:rliw| Reference ellipsoid  + DEM
DEM-Generation-Pre-Processing ]
prandardlGiaphs ’ SpotlightCoregistration +
TOPSAR Coreg Interferogram IW All Swaths ( Deburst w
| TOPSAR Coreg Interferogram
|’ TOPSAR Slices Coreg Interferogram *
( Multilooking ]
v
v ( Goldstein Phase Filtering
>
W
< > Read(2) TOPSAR-Split TOPSAR-Split(2) Apply-Crbit-File Apply-Orbit-File(2) Back-Geocoding Interferogram TO{ <| 3
Source Product ‘ EXpOFt data iOI’ SNAPHU ‘
MName:
[1] 51A_IW_SLC__1S0DV_20210922T071102_20210922T071129_039791_0464D5_984F [ [ ver ( SNAPHU w
Data Format: Any Format - + i
You can use prepared graph or create new (right click) ( Phase Unwrapping

v

( Phase to Displacement Conversion

Add > || L0 Input-Output b ¢ w
i Optical »
- Radar ’“44 Coregistration > || s-170PS Coregistration > | 4  Azimuth-Shift-Estimation-ESD ( Geocoding w
GJ Raster > |G ENVISATASAR > |8l Stack Tooks > | §# Back-Geocoding v
g e Tool * | i 2 - .
— @ ools . Geometric * |4 Cross-Correlation 4 Double-Difference-Interferagram ( Export data w
SAR-Split TOPSA L. Vector Y i » = : . .
pl . - Interf-erom-EtrIC i CrossResampling {# Enhanced-Spectral-Diversity +
% SmosNetedfExport wo  Polarimetric > | 4 DEM-Assisted-Coregistration w

( Data analysis




Il. Displacement (DInSAR) 2 images

Stage 2. Coregistration Variant 2. Menu SNAP

1. Radar > Coregistration > S1 TOPS Coregistration > S-1 TOPS Coregistration with ESD ( Import Levell to SNAP w

2. Select first (master) image (date earlier) 5. Similarly select sub swath and 2 burst above territory for Cat T

. Apply orbit
second img.

Back-geocoding

F‘.ead{z‘} TOPSAR-Split TOPSAR-Split(2)  Apply-Orbit-File  Apply-Orbit-
Enhanced Spectral Diversity

Source Product

)

6. Select precise orbit for first img.

Mame;

[1] S1A_Iw _SLC_ 1SDV_20210910T071102_20210910T071129_039615_04AE

[1] S1A_TW _SLC_ 15DV_20210910T071102_20210910T071129_039616_04AEH

[2] 51a_Iw SLC_ 1SDV_20210922T071102_20210927T071129 039791 04840 Orbit State Vectors: Senfingl Pradse (Auto Download)
Palynomial Deqgree: x

Read Read(Z) TOPSAR-Split TOPSAR-Split(2) | Apply-Orbit-File | Apply-Orbit-File(2) E

Yol

Topographic phase removal

Reference ellipsoid

[ ] Do not fail if new orbit file is not found

3. Select second (slave) image

Interferogram formation w
w
w
w

N TN Y [ Y [

Deburst
Read | Read(2) |TOPSAR-Split TOPSAR-Split(2) Apply-Orbit-File  Apply-Cr 7. Simi . . .
. Similarly select precise orbit for second img. T
Source Product y P g Multilooking
MName:
P [2] S1A_IW_SLC_ 1SDV_20210922T071102_20210922T071129_039791_04 8. Select DEM Goldstein Phase Filtering
_ , o o _ Export data for SNAPHU
< TOPSAR-Split  TOPSAR-Split{2)  Apply-Orbit-File  Apply-Orbit-File(2) | Back-Geocoding
4. Select sub swath and 2 burst above territory for first img. Digital Elevation Model SRTM 15ec HGT (Auto Downlosd) ( SNAPHU )
Read Read(2) | TOPSAR-Spit| TOPSAR-Spit(2) Apply-OrbitFile Apply-Or DEM Resampling Method: BILINEAR_INTERPOLATION ( Phase Unwrapping w
Subswath Ly W2 Resampling Type: BILINEAR_INTERPOLATION
Polarisations: YH - -
O ( Phase to Displacement Conversion |
Bursts: ’Zto 3 (max number of bursts: 9) Output Deramp and Demod Phase
=> | e movel! Disable Reramp 3
( Geocoding w
( Export data w

( Data analysis




Il. Displacement (DInSAR) 2 images

Stage 2. Coregistration Variant 2. Menu SNAP
9. Write image ( Import Levell to SNAP w
. v
@ 5-1T0PS ESD Coregistration X

Coregistration

TOPSAR-Split TOPSAR-Split(Z) Apply-Orbit-File Apply-Orbit-File(2) Back-Geocoding  Enhanced-Spectral-Diversity Write 4 >|
Target Product

Apply orbit
Back-geocoding

Enhanced Spectral Diversity

v

Interferogram formation

v

Topographic phase removal

*settings Extended spectral
diversity leave by default

)

MName:;
S1A_TW_SLC__1SDV_20210910T071102_20210910T071129_0396 16_04AEEC_3EAF_Orb_Stack|
Save as: BEAM-DIMAP w

Directory:

E:\worka_parma

Reference ellipsoid  + DEM

v

Deburst

v
Multilooking

v
Goldstein Phase Filtering

@ 5-17TOPS ESD Coregistration *®

TOPSAR-Split TOPSAR-Spiit{Z) Apply-Orbit-File Apply-Orbit-File(2) Back-Geocoding Enhanced-Spectral-Diversity Write <| >|
Target Product

N M [T
L Jv)

@ Save @ Help [> Run

Export data for SNAPHU |

v

_ ( SNAPHU )
la_parma_Orb_Stack +
Save as:  BEAM-DIMAP w a
Directory: ( Phase Unwrapping
E:\worka_parma *

( Phase to Displacement Conversion

For convenience, the name can be abbreviated v
( Geocoding

v

( Export data
@ Save ©) rep [> Run ( v

Data analysis

7 N7 N B B




Il. Displacement (DInSAR) 2 images

Stage 3. Create Interferogram + Topophase remove Variant 2. Menu SNAP

( Import Levell to SNAP w

v

1. Radar > Interferometric > Products > Interferogram Formation

& Interferogram Formation > Coregistration
File  Help & Interferogram Formation by Apply orbit
Back-geocoding
: Enhanced Spectral Diversity
B PErameiErs] processing Parameters Fle Help a
Source Product :
: Interferogram formation w
Source product: i ‘ Processing Parameters terrerog a+ ormatio
[3] la_parma_orb_Stack |l at Eart ase gy |
T Subtract Flat-Earth Phase ( Topographic phase removal W
Target Product Degree of "Flat Earth” polynomial 3 L% Reference ellipsoid  + DEM
Mame: Mumber of "Flat Earth” estimation points| 5pq o v
| Orb_Stack_i L . ( Deburst w
a_parma_Orb_Stack_ifg Orbit interpolation degree 3 v ;
Save as: |BEAM-DIMAP hd Qutput Flat Earth Phase ( Multilooking w
Directory: .
E:\workVa_parma Topegraphic Phase v
Subtract Topographic Phase ( Goldstein Phase Filtering
| Open in SMAP _ .
& Digital Elevation Model: | SRTM 15ec HGT (Auto Download) v
P | Export data for SNAPHU |
Tile Extension [%] 100 e v
Dutput Topographic Phase ( SNA:’HU w
Output Elevation ]
( Phase Unwrapping w
Run Cloze Output Orthorectified Lat/Lon
> v
LorEETEs ( Phase to Displacement Conversion w
Output Coherence ¢
Square Pixel Independent Window Sizes ( Geocoding w
Coherence Range Window Size | 1p +
Coherence Azimuth Window 5Size| 3 ( Export data w
( Data analysis w




Il. Displacement (DInSAR) 2 images

Stage 4. Deburst

1. Radar > Sentinel-1 TOPS > S-1 Deburst

&= 5-1 TOPS Deburst

File Help

:1/0 Parameters | Processing Parameters

Source Product

S0OUrce.

Variant 2. Menu SNAP

[4] la_parma_Crb_Stack_ifg

P
Target Product

MNarme:

|la _parma_Orb_Stack_ifg_deb_dinsar

Save as: BEAM-DIMAP v
Directory:

|E:‘|,wnrk1|,IaJ:larma

Open in SNAP

Close

( Import Levell to SNAP w

v

Coregistration

Apply orbit
Back-geocoding
Enhanced Spectral Diversity

v

Interferogram formation

v

Topographic phase removal

)

Reference ellipsoid  + DEM

v

Deburst

v
Multilooking

v
Goldstein Phase Filtering

N M [T
L Jv)

Export data for SNAPHU |

v

( SNAPHU )

v
( Phase Unwrapping

v

( Phase to Displacement Conversion

v

( Geocoding

v

( Export data

v

( Data analysis
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Il. Displacement (DInSAR) 2 images

Stage 5. Multilooking Variant 2. Menu SNAP
( Import Levell to SNAP w
1. Radar > Sar utilities > Multilooking 3
N Coregistration

& Multilooking > € Multilooking w TR EETaT
File Help File  Hel Back-geocoding

P Enhanced Spectral Diversity
I/O Parameters  Processing Parameters v

P ing P te :
I/0 Parameters Frocessing Parameters Interferogram formation

L Jv)

Source Product
source: Source Bands: P Qi ifo_\V_105ep2021_225ep2021 v
(6] la_parma_Orb_5tack_ifg_deb_dinsar V ” Intensity_ifg_VV_105ep2021_225ep2021_ifg_srd_W_... ( S
P Phase ifg_srd_VV_10Sep2021_225ep2021 Reference ellipsoid  + DEM
Target Product coh_TW2_WV_105ep2021 77Sep2021 v
( Deburst
Marme: 3
la_parma_Orb_Stack_ifg_deb_dinsar_ML . .
( Multilooking
Save as:  BEAM-DIMAP w GR. Sguare Pixel [ ] Independent Looks v
Directory: Number of Range Looks: [g ( Goldstein Phase Filtering
E:'workYa_parma Mumber of Azimuth Locks:| 2
Open in SNAP Mean GR Square Pixel: |24 092526 | Export data ior SNAPHU |
D Output Intensity ( SNAPHU w
Mote: Detection for complex data v
iz done without resampling. ( Phase Unwrapping

o Run Cloze Close ( Phase to Displacement Conversion

G di
In the Number of Range Looks field, enter 6, which will result in a pixel size of about 26.5 meters. ( eo{f o
In essence, multi-looking performs a spatial average of a number of neighboring pixels (in our case, ( Export data
6x2 pixels) to suppress noise and proportion the image correctly. This process comes at the expense 7

7 N7 N B B

of spatial resolution ( Data analysis




Il. Displacement (DInSAR) 2 images

Stage 6. Goldstein Phase Filtering Variant 2. Menu SNAP

( Import Levell to SNAP w
1. Radar > Interferometric > Filtering > Goldstein Phase Filtering v

Coregistration

@ Goldstein Phase Filtering et
Apply orbit
Back-geocoding
Enhanced Spectral Diversity

File Help

)

/O Parameters  Processing Parameters v
Interferogram formation

Source Product

Source product; +
|If?] la_parma_Orb_Stack_ifg_deb_dinsar ML » || | Topographic phase removal

o

Reference ellipsoid  + DEM

v

Deburst

v

Multilooking
Save as: BEAM-DIMAP v 3

Target Product
Mame:
|IaJ:Larma_Drb_SEd-c_iFg_deb_dinsar_ML_ﬂt |

N M [T
L Jv)

Directory: ( Goldstein Phase Filtering
|E:‘|,wnrk‘|.lajarma || |

Export data for SNAPHU |

v

( SNAPHU )

v
( Phase Unwrapping

v

| Run || Close | ( Phase to Displacement Conversion

v

( Geocoding

v

( Export data

v

( Data analysis

[] Open in SMAP

7 N7 N B B




Il. Displacement (DInSAR) 2 images

Stage 7. Snaphu Export Variant 2. Menu SNAP

( Import Levell to SNAP w
1. Radar > Interferometric > Unwrapping > Snaphu Export v
Coregistration

@ Snaphu Export 2. Open target folder and write name “snaphu”
Apply orbit
Back-geocoding
Enhanced Spectral Diversity

4! SnaphuExport S Snaphu Export >

)

Source [ €Zalct

Read SnaphuExport 1
Mame: +
i i Target folder: q
[8] la_parma_Orb_Stack_ifa_deb_dinsar_ML_fit = = . I_I;l Interferogram formation w
Statistical t
ey & Select > +
Data Format: Any tSImat < Initial method: -
Number of Tile B Lookin: | la_parma v o ( Topographic phase removal 7
Mumber of Tile g i i Reference ellipsoid  + DEM
Error: [Modeld: SnaphuExport] Please add a target folder ——t t |a_parma_Orb_Stack_?fg_deb_d?nsar_ML.data i
Mumber of Proce la_parma_Orb_Stack_ifg_deb_dinsar_ML_flt.data +
I&I Saue @ Help D Run RO HepasHwe 4... urban_area.data . ( Deburst w
’ E la_parma_Orb_Stack.dim
Column Overlap - < 3 *
Pabouwnii cron : H
Tile Cost Thresh| Fename:  [snapha ( Multilooking w
” ¥
Files of type.” | All Files v Cancel - - -
- ( Goldstein Phase Filtering
, : | Export data for SNAPHU |
3. Select DEFO for deformation mapping J
( SNAPHU )
& Snaphu Export X v
Read SnaphuExport ( Phase Unwrapping w
Target folder: E:\work\a_parma'snaphu *
Statistical-cost mode: | BERG ™. ( Phase to Displacement Conversion w
Initial method: MCF v ¢
MNumber of Tile Rows: 10 ( Geocoding W
MNumber of Tile Columns: 10 +
Mumber of Processors: & ( Export data w
this depends on the CPU you have ( Data analysis w




Il. Displacement (DINSAR) 2 images

Stage 8. Snaphu Unwrapping phase Variant 2. Menu SNAP

( Import Levell to SNAP w
1. Radar > Interferometric > Unwrapping > Snaphu-unwrapping v

Coregistration
2. Select phase source

Apply orbit
_ Back-geocoding
E Snaphu-unwrapping x Enhanced Spectral Diversity
File Help v
B select Source Product ( Interferogram formation w
Ij0 Parameters  processing Parameters v
Look in: la_parma w
Source Product Topographic phase removal
e o ’E .......... snaphu ; Reference ellipsoid  + DEM
[8] la_parma_Orb_Stack_ifg_deb_dinsar_ML_fit e El HE | &= la_parma_Ork_Stack.data v
-—
” ( Deburst w
v
( Multilooking W
E Select Source Product v
Look in: la_parma_oOrb_Stack_ifg_deb_dinsar_ML_fit w Goldstein Phase Filtering
o D coh_W2_VV_105ep2021_225ep2021.snaphu.hdr
(i% |5] coh_IW2_VV_105ep2021_22Sep2021.snaphu.img B¥ select Source Product | Export data for SNAPHU |
HepaeHue a... 0 d *
#"[T5] Phase. ifg W 105ep2021 225ep2021.snaphu.img Look in: snaph - i SNAPHU )
- ” | ] snaphu.conf . v
Pabounii cron || ] UnwPhase_ifg_VW_105ep2021_225ep2021.snaphu.hdr ’E la_parma_Orb _Stack _ifg_deb_dinsar ML flt ( Phase Unwrapping w
= ¥
Phase to Displacement Conversion w
HorYMEHTEL  Ee fame; Phase_ifg_VV_105ep2021_225ep2021.snaphu.hdr ( P ¢
Files of type: | Al Fil _
! = ( Geocoding w
*select file "Phase_ifg_.....snaphu.hdr” for SNAP before version 9 ( EXPO: data W

*select file "Phase_ifg_.....snaphu.img” for SNAP after version 10 ( Data analysis




Il. Displacement (DInSAR) 2 images

el
Export data

A Run Close Help ( Data analysis

Stage 8. Snaphu Unwrapping phase Variant 2. Menu SNAP
( Import Levell to SNAP w
3. Select processing parameters 4. select folder for unwrapped phase
Coregistration
B snaphu-unwrapping > B snaphu-un Apply orbit
. . Back-geocoding
o oiE File  Help Enhanced Spectral Diversity
I/O Parameters  Processing Parameters 1O Parameters Processing Parameters
cource Product Y Display execution output ( Interferogram formation w
Source product:
[8] la_parma_Orb_Stack_ifg_deb_dinsar_ML_fit v |[] Output folder: Topographic phase removal
Reference ellipsoid
ﬁ Select
— & Deburst w
Look in: la_parma_0Orb_Stack_ifg_deb_dinsar_ML_fit e ¥ B~ (
= MEW (E:) ~ ( _ : w
. s Multilookin
Folder were you selected file e work g
" i " i = la_parma
Phase_ifg._..... sngphu.hdr ancf had file Henasmve A... o ( S iEss FTEe w
"UnwPhase_ifg ...snaphu.img" - :
— 7= - l la_parma_Orb_Stack_ifg_deb_dinsar_ML_fl
Google Drive (G:) Export data for SNAPHU
PaBoumia cTon =
s Tash (H:)
¥ snaphu-unwrapping x L 10 o ( SNAPHU W
File Hel :
e IEHTEI ( Phase Unwrapping w
IjO Parameters Processing Parameters Folder name: | arma‘snaphula_parma_Orb_Stack_ifg_deb_dinsar_ML_fit ’I Select |
Display execution output = Files of type: | Al Files > Cancel ( Phase to Displacement Conversion w
Qutput folder: [E:\workYa_parma‘snaphula_parma_Orb_Stack_ifg_deb_dinsar_ML_fit
( Geocoding w




Il. Displacement (DInSAR) 2 images

Stage 8. Snaphu Unwrapping phase Variant 2. Menu SNAP
( Import Levell to SNAP w
5. Run unwrapped phase 6. Normal view process
Coregistration
H Snaphu-unwrapping > E Snaphu-unwrapping x Apply orbit
File Help File Help Back-geocoding
Enhanced Spectral Diversity

IjO Parameters Processing Parameters I/O Parameters Processing Parameters

Display execution output Display execution output

Output folder: E:\workVa_parma‘snaphula_parma_Orb_Stack_ifg_deb_dinsar_ML_fit

Output folder: |E:YworkYa_parma‘snaphula_parma_0Orb_Stack_ifo_deb_dinsar_ML_fit

W , _
Starting tool execution

’ Unwrapping tile at row 1, column 1 (pid 1788)

Topographic phase removal

Reference ellipsoid

Deburst

1%

Multilooking

Interferogram formation w
w
w
w

N TN Y [ Y [

Goldstein Phase Filtering

Export data for SNAPHU
v work » la_parma » snaphu * la_parma_Orb_Stack_ifg_deb_dinsar_ML_fit

- ( SNAPHU )
Mran Pasmep
[ coh_IW2_VV_105ep2021_225ep2021 snaphu.hdr 1KB ( AER B W
|:| coh_|W2_VV_105ep2021_225ep2021.snaphu.img 23 669 Kb - -
[7] Phase_ifg_VW_10Sep2021_225ep2021.snaphu.hdr 1KB ( ) W
R i i 23 6RO K .
IJ PhESE_Ifg_W_1GSEPE‘]E-I_EESEPE‘}E-I-snaphUng 23 bbb ktE after process you getf’le ( GeOCOdlng w
LI snaphu.conf 2B UnwPhase_ifg_....snaphu.img
| | UnwPhase_ifg_VV_105ep2021_225ep2021.snaphu.hdr 1KB .
_ size >>1kb ( Export data )
/2| UnwPhase_ifg_VW_105ep2021_225ep2021.snaphu.img 23 669 Kb P

” ( Data analysis w




Il. Displacement (DInSAR) 2 images

Stage 9. Snaphu import Variant 2. Menu SNAP
( Import Levell to SNAP w
1. Radar > Interferometric > Unwrapping > Snaphu import v
Coregistration
. . . Apply orbit
2. Select image before unwrapping 3. Select file unwrapped phase Back-geocoding
1-Read-Phase > select file "name_ML_FIt” 2-Read-Unwrapped-Phase > select file "UnwPhase_ifg_....snaphu.hdr” E”h""”ceiSpec"a' Diversity
& Snaphu Import 1-Read-Phase 2-Read-Unwrapped-Phase  3-Spaphulmport  4-Write ( Interferogram formation w
Source Product +
1-Read-Phase  2-Read-Unwrapped-Phase 3-Snaphulmport  4-Wirite Name: Topographic phase removal
Source Product [8] la_parma_0Orb_Stack_ifg_deb_dinsar_ML_fit Reference ellipsoid  + DEM
Mame: +
[8] la_parma_0rb_Stack_ifg_deb_dinsar_ML_fit Dati & Select Source Product X ( Deburst w
[Z] S1A_TwW_SLC_ 1SDV_20210927T071102_20210922T071129_033791_0 ) : - _ . v
[3] la_parma_Crb_Stack Look in: la_parma_Orb_Stack_ifg_deb_dinsar ... 5 B . .
[4] la_parma_0Orb_Stack_ifg N _ : : ( Multilooking w
[5] la_parma_Orb_Stack_ifg_deb %@ D Phase_ifg_VV_105ep2021_225%ep2021.snaphu.img D UnwPhase_ifg_| v
[6] la_parma_Orb_Stack_ifg_deb_dinsar s”aph“'“‘”f " " Goldstein Phase Filtering
[7] la_parma_Orb_Stack_ifg_deb_dinsar_ML HenaeHwe 4. . UnwPhase_ifg_VV_105ep2021_225ep2021.snaphu.hdr
, tack_ifg_deb_dinsar_M__fit Va | Export data for SNAPHU |
R T File name: UnwPhase_ifg_VV_105ep2021_225ep2021.snaphu.hdr *
( SNAPHU )
v
& Snaphu Import * ( Plcss Unwrapping w
1-Read-Phase 2-Read-Unwrapped-Phase 3-Snaphulmport 4-Write ( Phase to Displacement Conversion w
Target Product
Mame: ¢
3'5naphU/mp0rt -> nOt use bUttom la_parma_Orb_Stack_ifg_deb_dinsar_ML_flt_unwr| ( Geocoding w
(use custom option) Save as: | BEAM-DIMAP - 7
Directory:
E:\worka_parma ( EXport data w
Save Help [> Run *
@ P ( Data analysis w




& Phase to Displacement

File Help

1/O Parameters Processing Parameters

Source Product
source:

[10] la_parma_Orb_Stack_ifg_deb_dinsar_ML_fit_unwr

Target Product
Name:
la_parma_Orb_Stack_ifg_deb_dinsar_ML_fit_unwr_dsp
Save as: BEAM-DIMAP v
Directory:
E:\work\a_parma

[7] Open in SNAP

1. Radar > Interferometric > Products > Phase to Displacement.

X

Variant 2. Menu SNAP

Absolute vertical displacement in a setting with no
horizontal movement can be calculated with the
following expression, where the number 0.056 is the
approximate value of Sentinel-1’s wavelength in meters:

(0.056 * Unw_Phase_ifg_08Apr2016_20Apr2016) / (-4 *
Pl * cos(rad(incident_angle)))

1. In the Product Explorer, right click the unwrapped
interferogram product and select Band Maths.

2. In the Band Maths window (Figure 8), set the Name to
something appropriate, such as Vertical Displacement.
a. Enter meters in the Unit field.

b. Uncheck Virtual.

c. In the Band maths expression field, paste the
expression listed above.

3. Click <OK>. The new band will appear in the bands
directory and when viewed, should look very similar to
Figure 5.

Il. Displacement (DInSAR) 2 images

Stage 10. Phase to Displasement

( Import Levell to SNAP w

v

Coregistration

Apply orbit
Back-geocoding
Enhanced Spectral Diversity

v

Interferogram formation

v

Topographic phase removal

)

Reference ellipsoid  + DEM

v

Deburst

v
Multilooking

v
Goldstein Phase Filtering

M M Y
e Jur)r__J

Export data for SNAPHU |

v

( SNAPHU )
v

( Phase Unwrapping

v

( Phase to Displacement Conversion

v

( Geocoding

v

( Export data

v

( Data analysis
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Il. Displacement (DInSAR) 2 images

Stage 11. Geocoding. Variant 2. Menu SNAP

( Import Levell to SNAP w

1. Create Stack. + :
Radar > Coregistration > Stack Tools > Create Stack. Coregistration

Apply orbit
Back-geocoding
Enhanced Spectral Diversity

v

I-ProductSetReader  2-CreateStack 3-Write Interferogram formation

)

& Create Stack >

File Mame Type Acquisition Track Orbit % +

la_parma_0rb_Stack_ifa_deb_dinsar_ML_fit_unwr Unknown 5... |105ep2021 169 39616 P Topographic phase removal
la_parma_0rb_Stadk_ifg_deb_dinsar_ML_fit_unwr_dsp Unknown 5... |105ep2021 169 39616

N\

Add “name_disp"+"name_unwrapped”

Reference ellipsoid  + DEM

v

Deburst

v
Multilooking

v
Goldstein Phase Filtering

ol

N M [T
L Jv)

& Create Stack >

Export data for SNAPHU |
1-ProductSet-Reader 2-CreateStack 3-Write *

Target Product ’ ( SNA:) HU w

Name: ( Phase Unwrapping
|Ia J:tarma_Drb_SEdc_ifg_deb_dinsar_ML_ﬂt_unwr_SEdd | *

Save as: BEAM-DIMAP v | ( Phase to Displacement Conversion
Directory: ¢

E:\work'a_parma ] ( Geocoding
v

Save Hel I:} Run ( Export data
3 @ v L’ "

( Data analysis
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Il. Displacement (DInSAR) 2 images

Stage 11. Geocoding. Variant 2. Menu SNAP

( Import Levell to SNAP w

2. Range-Doppler Terrain Correction v
. . . . . Coregistration
Radar > Geometric > Terrain Correction > Range-Doppler Terrain Correction.

Apply orbit
& Range Doppler Terrain Correction x Back-geocodlng i
Enhanced Spectral Diversity
File Help v
Interferogram formation w
I/0 Parameters Processing Parameters +
Source Bands: i_ifg_VV_10Sep2021_225ep2021 Topographic phase removal
q_ifg_WW_105ep20 i Reference ellipsoid  + DEM
Phase_ifg_WW_105ep202 Y
=== = ( Deburst w
coh_IW2_W_10Sep2021_
Unw_Phase_ifg_105ep2021_22Sep2021 v
” displacement_shv1_10Sep2021 ( Multilooking w
! v
Digital Elevation Model: ST 15ac HGT [Auto Download) || ( Goldstein Phase Filtering
DEM Resampling Method: BILINEAR_INTERPOLATION
Image Resampling Method: BILINEAR_INTERPOLATION ‘ | =il it ior SRR |
S?ur::e GH Pixel Spacings (@z xra):  27.92(m) x 22.07(m) ( SNAPHU w
Pixel Spacing (m): 27.92 v
Pixel Spacing {deg): 2.5080962732617045E-4 ( Phase Unwrapping w
Map Projection: WGS34DD) *
Mask out areas without elevation [ ] Output complex data ( Phase to Displacement Conversion W
bt hande fare W ¢
€ > .
( Geocoding W
o ;
( Export data w
( Data analysis w




Il. Displacement (DInSAR) 2 images

Stage 11. Geocoding.

3. Mask Out Areas of Water

& Land/Sea Mask
File Help

Processing completed in 2 seconds (93 MB/= 24 MPixel/s)

IfOParameters  Processing Parameters

Source Product

s0urce:;

| [13] la_parma_0Orb_Stack_ifg_deb_dinsar_ML_flt_unwr_Stadk_TC

Target Product

Marme:

|Ia _parma_0Orb_Stack_ifg_deb_dinsar_ML_fit_unwr_Stack_TC_msk

Save as: BEAM-DIMAP v
Directory:

|E:‘I,work‘l.|ajarma

Open in SMAF

Run

|| Cloze |

Variant 2. Menu SNAP

& Land/Sea Mask

File Help

IO Parameters Processing Farameters

Source Bands:
Intensity_ifg_VV_105ep2
Phase_ifg_WV_105ep2021_
coh_IW2 WV _10Sep2021

Unw_Phase_ifg_105ep2021_
> displacement_shv1_105ep2021_ WV

Intensity_ifg_VV_105ep2021 225ep2021
ep2021_db

2021 WV

() Mask out the Land

Use SATM 3sec

() Use Vector as Mask

Invert Vector

Extend shareline by [pixels]: |U

( Import Levell to SNAP w

v

Coregistration

Apply orbit
Back-geocoding
Enhanced Spectral Diversity

v

Interferogram formation

v

Topographic phase removal

)

Reference ellipsoid  + DEM

v

Deburst

v
Multilooking

v
Goldstein Phase Filtering

N M [T
L Jv)

Export data for SNAPHU |

v

( SNAPHU )

v
( Phase Unwrapping

v

( Phase to Displacement Conversion

v

( Geocoding
v

( Export data
v
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Il. Displacement (DInSAR) 2 images

Stage 11. Geocoding.

4. Mask Out Areas of Low Coherence

|=f-5ZM banas

----- ﬁ Intensity_ifg_Wv_105ep2021_225ep2021
----- ﬁ Intensity_ifg_WW_105ep2021_225ep2021_db
----- Bl Phase_ifg_vv_105ep2021 225ep2021

----- B coh_tw2_vv_105ep2021_225ep2021

----- B Unw_Phase_ifg_10Sep2021_225ep2021 WV

L L LY

Add Elevation Band =

| Band Maths.. =
itor: () Basic () Siders @] ¢, '

----- displacement_shv 1 g

eelinfo | Navigation - [14] ¢

Convert Band

olour Valu Filtered Band... ﬁ
I 1 immar +m e AD

E Band Maths Expression Editor *
Product: |[14] la_parma_Orb_5tack_ifg_deb_dinsar_ML_fit_unwr_Stack_TC_msk w |
Data sources: -
|$14.Intens'rty_ifg_W_1 0Sep2021_3225ep2021 A @+@ if $14.coh_IW2_VW_10Sep2021_225ep2021 =0.3then
|$14_|nten5i‘ty_ifg_w_1 05ep2021_225ep2021_ :I@ @ 514 displacement_shvi_105ep2021_VV else NaNl
|s14.Phase_ifg_vV_10Sep2021_225ep2021 =
|514.con_t2_wv_105ep2021_225ep2021 e'a
|514.Unw_Phase_ifg_10Sep2021_225ep2021_ v @@
L€ > @
Sl Constants... e

Show masks Operators... b

Show tie-point grids Encnes v

Ok, no errors,

Show single flags

[ ok || Cancel || Help |

Variant 2. Menu SNAP

( Import Levell to SNAP w

v

Coregistration

Apply orbit

E Band Maths

Back-geocoding
Enhanced Spectral Diversity

v

X
)

Target product: :
'[14] la_parma_Orb_Stack ifg_deb_dinsar_ML_fit_unwr_Stack TC_msk -] 'merfemgra:" formation |
Mame: isplasement =0.3
ame ey | Topographic phase removal
b iption:
=t | | Reference ellipsoid  + DEM
Lnit: | | +
Spectral wauelengm:lﬂ.ﬂ | ( Deburst w
[ ] virtual (save expression only, don't store data) v
Multilookin w
Replace MaM and infinity results by MaM | ( v J
Generate assodated uncertainty band Goldstein Phase Filtering
Band maths expression:
displacement_slv1_10Sep2021 WV \ Export data for SNAPHU |
( SNAPHU )
Load... SaAVE... Edit Expression. .. v
| | I—’ | ( Phase Unwrapping
| ok | cancel = Hep | v

( Phase to Displacement Conversion

v

( Geocoding
v
( Export data

v

( Data analysis
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Il. Displacement (DInSAR) 2 images

Stage 12. Export data Variant 2. Menu SNAP

( Import Levell to SNAP w

Coregistration

Apply orbit
Back-geocoding

Enhanced Spectral Diversity

1
(
T
T
A AT
o
= .:.-...1».‘.-+-I-'l-.'-r.;'i:'

Export View as Google Earth KMZ
Export View as Image

Topographic phase removal

Reference ellipsoid

Export Colour Palette as File

Export View as Google Earth KMZ

Export Colour Legend as Image

Deburst

Export View as Image Spatial Subset from View..

Export Colour Pali ™,

. Copy Pixel-Info to Clipboard
ﬂ SMAP - Export Image

Multilooking

Export Colour Leg

\A_ﬁ

NoKyMEHTEI la_parma_Orb_Stack_ifg_deb_dinsar_ML_flt_unwr_Stack.data
la_parma_Orb_Stack_ifg_deb_dinsar_ML_flt_unwr_Stack_TC.data Image Dimension .
[! _ ( Geocoding
B 'y » | Width: 4063
3TOT KOMMb. ..
. File name: ifg_deb_dinsar_ML_fit_unwr_Stack_TC_msk_displ_coher_up_0.3 ’ ( Export data
@ Files of type: | pNG - Portable Network Graphics (=.pna) v Cancel

la_parma_Orb_5tack_ifg_deb_dinsar_ML_flt_unwr.data
la_parma_Orb_Stack_ifg_deb_dinsar_ML_flt_unwr_dsp.data

{®) Full resolution
(") User resalution

NI YT [2 Y [

Interferogram formation w
w
w
w

Spatial Subset fror save in: 18_parma - o B2 Goldstein Phase Filtering
il Cfp},r pler| Inf-:u to P la_parma_Orb_Stack.data Image Region
. Mo e M= i
Tt ;j la_parma_Orb_Stack_ifg.data (O View region Export data for SNAPHU
HenasHne a... la_parma_Orb_Stack_ifg_deb.data (@) Full scene
la_parma_Orb_Stack_ifg_deb_dinsar.data : ( SNAPHU W
- la_parma_Orb_Stack_ifg_deb_dinsar_ML.data —EE=L -
Pabounid cTon la_parma_Orb_Stack_ifg_deb_dinsar_ML_flt.data View resolution ( Phase Unwrapping

( Phase to Displacement Conversion
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Il. Displacement (DInSar) 2 images
Stage 13. Data analysis Variant 2. Menu SNAP

( Import Levell to SNAP w
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