Prepare Data in SNAP for PSI analysis

1-Preparing the SLC data Package  Tuturial videos for this document (VIDEO 1, VIDEO 2)

NB: All the selected data should be either ascending or descending from the same track (in my case:
ASC- 135)

Two source for downloading the data. | prefer the second one as it has no limit for downloading

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

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

The perfect size of the package should be something between 13-15. In case of having a bigger package,
it should be processed in more than one package. Furthermore, if the desired zone of the process is
located in more than one subswath. Each subswath should be processed separately.

1-1 Applying TOPSAR split and precise orbit on all the SLC data

It is easier to be done with a prepared graph.

| Graph Builder : topsplit_orbitxm| X [ Graph Builder : topsplit_orbitxmi *
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1_2 flndlng the master SLC (inputs: results Of 1_1) [ Stack Overview and Optimal InSAR Master Selection b4

Input stack
File Name Type Acquisition Track orbit Add Opened
S1A_W_SLC_1SDV_20171127T2244... Clear

Radar > Interferometric > inSAR stack overview SN R

. . . . S1A_IW_SLC__1SDV_20180114T2244...
Adding all the Data and then clicking overview SIS o o

S1A_IW_SLC__1SDV_20180219T2344

SIA_IW_SLC_1SDV_20180327T22%...
S1A_IW_SLC__15DV_2018042072244...
S1A_IW_SLC_15DV_2018030372244..

S1A_IW_SLC__1SDV_20180408T2244...

Overview
File Name Ms/Shv Acquisition Track orbre perp[m]  Btemp [days] Modeled C... Height Amb... DeltafDCI... Open
S1A_IW_SLC__15...Master 135 20332 0.00 0.00 1.00 o Jo.00
S| ... Slave [27Mov2017 13! 19457 -47.37 60.00 0.90 331.65 564
... Slave 15H0v2017 135 19282 103.74 72.00 0.85 “15184 .07
S...Slave |09Dec2017 135 19632 2.74 48.00 0.85 5723.96 |0.06
5. . Slave [210ec2017 135 19807 116,69 36.00 0.87 -134.40 F4.36
...[Slave [ozanz018 135 19982 139.65 24.00 0.86 -112.50 i85
15| Slave [14Jan2018 135 20157 72.58 12.00 0.83 -216.46 |2.68
A_W_SLC_15... Slave [07Feb2018 135 20507 -49.16 -12.00 035 319.58 .71
S1A_W_SLC_15...Slave [19Feb2018 135 20682 31.95 24.00 0.85 49173 149
S1A_TW_SLC_i5... Slave [27Mar2018 135 21207 1648 -60.00 0.93 -953.49 2.55
SIA_W_SLC_15...[Slave [20apr2018 135 21557 34,80 84.00 0.59 45140 [3.95
S1A_MW_SLC__1S... Slave |03Mar2018 135 20857 -15.34 -36.00 0.85 1024.02 [1.33
SIA_W_SLC_15...Slave [08AprzD18 135 21382 -30.90 72.00 091 50847 1.4

Overview || Close || Help


https://www.youtube.com/watch?v=IzjtFb8jZdE&t=7s
https://www.youtube.com/watch?v=6rtFvKJIPIQ&t=2s
https://scihub.copernicus.eu/dhus/#/home
https://search.asf.alaska.edu/#/

1-3 Making a Stack by back geocoding from the processed data while the master SLC is set at top of the
table. (inputs: results of 1-2)

Radar>Coregistration >s1top Coregistration> s1 back geocoding

& 5-1 Back Geocoding X
ProductSet-Reader Back-Geocoding Write
File Name Type Acquisition Track Orbit db
SIA_IW_SLC__15DV_20... |SLC 26]an2018 135 20332
S1A_IW_SLC__15DV_20... |SLC 15Nov2017 135 19282 ?},
SIA_IW_SLC__15DV_20... |SLC 21Dec2017 135 19807
S1A_IW_SLC__15DV_20... |SLC 09Dec2017 135 19632 —
SIA_IW _SLC__15DV_20... |SLC 27Nov2017 135 19457
S1A_IW_SLC__15DV_20... |SLC 14Jan2018 135 20157
SIA_IW _SLC__15DV_20... |SLC 02]Jan2018 135 19982 ?
S1A_IW_SLC__15DV_20... |SLC 07Feb2018 135 20507
S1A_IW_SLC__15SDV_20... |SLC 19Feb2018 135 20682 &
S1A_IW_SLC__15DV_20... |SLC 03Mar2018 135 20857
S1A_IW SLC_ 15DV_20... |SLC 20Apr2018 135 21557 @
S1A_IW_SLC__15DV_20... |SLC 27Mar2018 135 21207
S1A_IW SLC_ 15DV_20... |SLC 08Apr2018 135 21382 g
=
%
W
13 Products
@ Help [> Run
1-4 TopSAR deburst

Radar > sentinel 1 top > S1 top deburst

(Input: result of 1-3)

& S-1 TOPS Deburst e

File Help

Source Product

source:
[1] S1A_IW_SLC_15DV_20171115T224403_20171115T... ~

Target Product
MName:
71115T224403_20171115T224430_019282_020AB0_25E8_0Orb_deb

Save as: | BEAM-DIMAP ~
Directory:
F:\insar\snap-stamps\project 3\1-split_orb

Open in SNAP

Run Close




1-5 making a subset (cutting down the SLC to the desired size)

Raster > subset (input: result of 1-4)

8 Specify Product Subset X

Spatial Su Et Band Subset Tie-Point Grid Subset Metadata Subset

Pixel Coordinates Geo Coordinates
Sceng
Scene start Y
Scene end X:
Scene end Y:
Scene step X: 15
Stene step Y: 15
Subset scene width: 4852.0
Subset scene height: 3823.0
Source scene width: 21882
Source scene height: 4178
|:| Fix full width
Use Preview
v [ Fix full height

Estimated, raw storage size: 1769.0M

Cancel Help

After the time that the process is done, you should save the subset

1-6 & Interferogram Formation >

Making the interferogram File Help

Radar > interferometric > (input: result of 1-5) NEpea) Processing Parameters

Subtract flat-earth phase
the topographic phase should be removed and Degree of "Flat Earth” polynomial < v
Number of "Flat Earth" estimation points| 5g1 v

The elevation band and orthorectified Latitude, longitude sh¢ o _
Orbit interpolation degree 3 w

So, all the checkbox should be checked as the picture Subtract topographic phase

Digital Elevation Madel: SRTM 3Sec (Auto Download) w
Tile Extension [%] 100 =2

Output Elevation

(Dutput Orthorectified Lat/Lor

Include coherence estimation

Square Pixel [ ] independent Window Sizes
Coherence Range Window Size 10
Coherence Azimuth Window Size 3

Close

1-7 Export to PSI StaMPS format (inputs: result of 1-4 + result of 1-6)

Radar > Interferometric > PSI, SBAS > StaMPS export



In the final step, the subset of the stack and the result of the interferogram will be used in order to
export the data

@& StaMPS Export X

StampsExport
File Name T... Acquisit... Tr... Orbit gk
subset_0_of S1A IW_SLC_1SDV_20180126T224401_20180126T224428_020332_022BA6_A61D_0Orb_Stack_deb \SLC |26Jan2018|l35 |20332
subset_0_of_S1A_IW_SLC__1SDV_20180126T224401_20180126T224428_020332_022BA6_A61D_Orb_Stack_deb_ifg \SLC |26Jan2018|l35 |20332 ?!1:,
&
) 4
=
%
o
2 Products
@ Help [> Run
The final result package for stamps should be like this
1 » 7_psiexport > INSAR_master_data v () | Search INSAI
~ #
Mame Date modified Type :
dem 2020-05-10 801 PM  File folder
diff0 2020-05-10 8:01 PM  File folder
geo 2020-05-10 8:01 PM  File folder
rslc 2020-05-10 8:01 PM  File folder

The folder name that contains these folders should be renamed to INSAR_master_data in order to be
ready for StaMPS process



2- PSl process in StaMPS

2-1 you should open the terminal in ubuntu and the first step is sourcing the bash file in Stamps folder

root@CTN-048102: ~/PSl_insar/INSAR_master_data

File Edit Tabs

It is important that all the following steps in ubuntu be done in the same terminal. Otherwise, the
stamps files would not be accessible for the process.

2-2
Changing the current path to INSAR_master_data destination

** In case of doing the process in windows subsystem for Linux (WSL), this folder should be in moved
from windows to ubuntu

Running the preparation command
mt_prep_snap,;20180126 "/PSI_insar/INSAR_master_data@ 0.4
Main command ; Master date Data path / Threshold

Itis important

- root@CTN-048102: ~/PSl_insar/INSAR_master_data
File Edit Tabs Help

** This command is for snap 7 and stamps 4.1 b. In older version the command was a bit different and it
might change in newer version.




2-3 After the initial process, we should run the MATLAB in the same terminal and the rest of the process
will be done there

Command: Matlab

- root@CTN-048102: ~/PS|_insar/INSAR_master_data
File Edit Tabs Help

3-PSI process (STaMPS-MATLAB)

Command: stamps (1,8)

fe == sthmps(1,8]

This command run the process from step 1 to step 8 (more detail in stamps manual)
Then we should wait a plenty of time for finishing the all steps.
4-Exporting the final result for the visualization in R-Studio

In matlab command window:

ps_pIot('v@‘, 'ts");

PS SCW_FILT: Fimished

STAMPS: Finished

== |ps plot{ v-do', 't='J;]
Deramping computed on the fly.
#EEE 7 = ax + byt ¢

63128 ref PS selected

It can be different in different cases, more details in
STaMPS manual.

Color Range: -157.509 to 130.177 mm/yr
Please select a point on the figure to plot time series (TS}
Selected point coordinates (lon,lat):-74.2768, 45,3989

Then we should select the PS point and the diameter of the area around it for the exported time series (TS)

BEALABERS 1-Setting the diameter of area

——130.2

2-Selecting the spot

3-TS plot

-157.
_TS plot |4 -74.3 [radius (m)[i0¢ TS doubl..|
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The following codes can then just get copy pasted to command window. It is important that whatever
we had in the first command v-d or v-do or v-doa should be followed in exact same way in the following
codes

load parms.mat;

ps_plot('v-do', -1);

load ps_plot_v-do.mat;

lon2_str = cellstr(num2str(lon2));

lat2_str = cellstr(num2str(lat2));

lonlat2_str = strcat(lon2_str, lat2_str);

lonlat_str = strcat(cellstr(num2str(lonlat(:,1))), cellstr(num2str(lonlat(:,2))));

ind = ismember(lonlat_str, lonlat2_str);

disp = ph_disp(ind);

disp_ts = ph_mm(ind,:);

export_res = [lon2 lat2 disp disp_ts];

metarow = [ref_centre_lonlat NaN transpose(day)-1];

k=0;

export_res = [export_res(1:k,:); metarow; export_res(k+1:end,:)];

export_res = table(export_res);

writetable(export_res, fstamps_tsexport.cs) g The name can be any thing

5- visualization in R-studio with Thorsten Hoser codes

5-1 We should move the final product in the format of csv ....CSV to stusi subfolder of the visualization
package

The RStudio package can be used either in windows or ubuntu platform

ab analyse > 2-StaMPS_Visualizer-master > stusi v ) Search stusi »
~
Name Date modifi Type Size
Maoxian_PS.csv . Microsoft Excel Co.. 41KB
Maoxian_SBAS.csv 2019-04-26 6:22 A. Microsoft Excel Co. 230 KB
stamps_tsexport.csv 2020-05-09 5:41 PM  Microsoft Excel Co., 2KB

a

stamps_tsexport2.csv 2020-05-10 11:06 ..  Microsoft Excel Co.. 1KB



5-2 open ui.R file in Rstudio

stusi 2020-05-10 11:10 File folder
D DESCRIPTION.txt 2019-04-26 6:22 A. Text Document TKB
lenbalR 2019-04-26 6:22 A. RFile 2KB
2 impressum.htm| 2019-04-26 6:22 A.. HTML File 597 KB
0 install_packages.R 2019-04-26 622 A.. RFile 1KB
© manual.html 2019-04-26 622 A.. HTMLFile 911 KB
= READMEmd 2019-04-26 622 A. MD File 3KB
QSENEVR 2019-04-26 6:22 A. RFile 10 KB
[=] stamps_visualizer2 ¥ preview.png 2019-04-26 6:22 A. PNG File 283 KB

= | styles.css 2019-04-26 6:22 A..  Cascading Style Sh.. 1KB

2020-05-10 11:11..  RFile 4KB

5-3 Running the code

[

Single TS selection

5- 4 the result will then be shown in explorer, and we can select the different scatter points to check the
result.

(Written by Amirhossein Shafaei)


https://ca.linkedin.com/in/amirhossein-shafaei-67a6814b

