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GECORIS 0.1 official recipe
Python 3.6 + SNAP 8

Recommended: current data download + isolated legacy processing environment
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GECORIS processing paths
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Burst extraction + precise orbit
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RAW stack: slaves/

l

~>
Reflector monitoring SCR Prediction CR-InNSAR
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(53 gidi 8l YT

délgo Sl (sl JSlo> ey srw sly salgiing

RAM 16 GB 3264 L GB
CPU wun 4 aun 16 58

slass @y axuy TB 1 5 GB 500
Sess clind 100 GB

SLC g Track
Storage SSD NVMe SSD sl o workDir
Jole @it Linux/VM Hub VM L olazs| Linux

snap.parms s .acuud SNAP j5 0848 31 ¢5Sol> ¢ly Llac awo g5 taiues GECORIS Loy wslol 1 YU slac!

Aon plass SNAP « I, (Ol RAM JS 9 aS @das @8lg sldlecew b cuwlia 1y COTES g ram lada

ladbg (s3lgidin s)leso .F-1

03933 g3 lgrdngy sli3- L
/data/CR_PROJECT/
— raw sl/ # Full Sentinel-1 IW SLC SAFE / ZIP
— tracks/
— DSC124/
slaves/ # output of batchPrepare
master/ # selected master
coreg/ # co-registered products (if needed)
— ASC175/
— config/

— snap DSC124.parms
— reflectors.json

— stacks.json

— gecoris.parms

— planning DSC124.json
— output/

— monitoring/

— scr_prediction/

— insar/

GECORIS y 550 Legacy bow coai- 1 Juas

Environment sl o Conda cuss v

Conda ¢l o5an ol ol el oau yae oL Python 3.6 S o Sy ey s i laa g oy g
Jd 3l bsa é%;aﬂ VM/ o048 Miniconda <y 3l szl Blasl ool STl awals [Saw o Swly S 30 as
AS LIS T wlgn SNAP 8 &y bgsso SNAPPY oS cenl Jaima il Slol Bua . aS oslatal sasais b

PythOll 6&;51“‘1"9 YRR VN

conda create -n gecoris python=3.6
conda activate gecoris
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conda install numpy scipy matplotlib pandas shapely requests scikit-image h5py=2.10
conda install -c conda-forge gdal netcdf4

LInux sl _Siuwlg .-F

sudo apt-get update

sudo apt-get install libgfortran5 python3-distutils

# Official docs also mention libgfortran3 for the legacy stack.

# On newer Ubuntu versions it is no longer in the normal repository.

(@ sis Sdibuls Slidas oySiws gl el syas uai o a.gl) CeulSy blds j1 S libgfortran3 — ylazo
Ayl & GBlas Legacy piuwgws/VM/Container ys 1y GECORIS ¢ly> 1. Lol

Sentinel-1 Toolbox ; SNAP 8 .. .»-v

3b S weead 3l o il s il SNAP 8, Microwave/Sentinel-1 Toolbox 4 bgsse Installer ys

Mg sbool ddol wladas o by Joile U auS Iyl 1y SNAP GUI

Python ¢, SNAP Jlosl .»-¢

conda activate gecoris

which python
# Example output: /home/user/miniconda3/envs/gecoris/bin/python

cd /path/to/snap/bin
./snappy-conf /home/user/miniconda3/envs/gecoris/bin/python

# Then install the generated snappy package according to the SNAP 8 instructions.

cd $HOME/.snap/snap-python/snappy
python setup.py install

SNAPPY s .F-0

python - <<'PY'

import snappy
print('snappy import O0K')
PY

LJava. jpy glas .86 GECORIS coai sylg wais [y Uas ooy import snappy 84 G — Checkpoint 1

29 Jo b uae ol SNAPPY

GECORIS ss casb)s ¥-s

cd ~/sw
git clone https://memorid@bitbucket.org/memorid/gecoris.git
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# Add to ~/.bashrc

export gecoris HOME=~/sw/gecoris

export PYTHONPATH=${PYTHONPATH}:${gecoris HOME}
export PATH=${PATH}:${gecoris HOME}/gecoris

source ~/.bashrc

L bt parms. b cplply aolgs saeval by yualyls bl oslgils il claas — parms. gla 116 cocal

Al w3 EXpression ggl> ailgi e Python ybai 51 assS Iyl 1y slazel LB ye pos jl samcdlyys

rrs Ju o Sentinel-1 SLC csy)s - ¢ Juas

031y Ll 2uin 1

9 JolS SLC g yw ol .ol Sentinel-1 a4 Luwyiws Jlob 20 Copernicus Data Space Ecosystem
el ooy azings SNAP L Burst z1yseisl g Full SLC ¢lys GECORIS 0.1 g5 a2 50 414l |y SLC BUrSt ;pcona

iz sloyiled ¥

Mission Sentinel-1

Product Type SLC

Acquisition Mode Iw

Polarization 33131y VV «S Dual Jgaso LVV

Orbit Direction 4Bla> Descending Ly Ascending

Relative Orbit coli Stack sa gly

Date range s 3l asy piglad g MJIJ@yMMJauMy

Sl @go cuad 5l Jud ools |y F-P

sAcquisition ;yuils icwas 31w RCS aal381 oLyl gly 9 CR &uwl 3l cole Lol Clutter gojlulas ¢ly
s 3l ass aals basd 31 WGga e wub StartDate g installDate 3.5 Station Log ys el sube jlaws coad 31 oo

YW UL 6'4““") J,Jau)l Sy A,!)Ls
Sentinel-1C -

33 kol GECORIS .l uyzws o Data Space s v-v0 aygil3 5l Sentinel-1C sals 03,5 »Mel Copernicus
s Validation ool gl oplmly sl 00id puyad aa8 Olaciuwe 330 STC gluslio b ol 6Bl g oais azaigh ¥+

A8 3yle saole3l ACQUISITION wis g9y 1y STC Lugws ¢ 08 i 1y STA Pipeline b sl Sol &yg0
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Jooo slgine g ol JyuS F-
.GRD & b SLC by il @
aal IW b Acquisition Mode
Sl Ly b Relative Orbit g Stack, Orbit Direction ya ¢lys ©
Aoy gy |y AOL g CR bl Siloy osgasa ©
S W8 g ylS ailw yu |y batchPrepare wilgi o (28U Jgame S tauylas &5 086 b wlys |y ZIP/SAFE
35U o IW1/IW2/IW3 59> Product Explorer ys g a8 3b SNAP GUI 43 Iy SLC <& J8la> — Checkpoint 2

AS sy |y saisyea Polarization « bgsye Complex

AOI/Subswath ..., Track _ssobjls -0 Juns

Jaiws Ldjlay o5 s Relative Orbit ) .0-)

wayls K5 culi g oligS 1y Stack AU ailay Jétue workDir 99 (35 50 0833 ASC175 ¢ DSC124 s e J}.o_)ﬁ
5640 0sléal INSAR 5 Plots, JSON s fues ID 1l .81_asc175 o s1_dscl 24 Sz

Canl 68 08> AOI .o-¢

oS aals »iu_).\BUT Lol (s gu Eb.éﬁ..ul Pjﬂ Burst has « ..U_)_SJ ‘5995)'\901 Iy CR,AOI iy b S Lol gl
Blybl ¢yiagls x> Bounding BoX ailgi e coud ool gl iy oy 5503 cCR L wilaisu S5 oS clalhs
ssmin_lon/max_lon/min_lat/max_lat ¢lozalyl oS 5SS 1y ol laabl 31w gy S aSss

g sa 03latl Canlia gy L5l ¢y badd SNAp.parms

Subswath ;,..<i.0-¢

oyl wiluiiwe (el lSubswath 30 890 AOI 31 oS 5slg 1y IW Slaa bdd Subswath S oluabl &ygo 5
Coverage 3 SNAP s Product EXplorer b Iy esmai ol oS cayyes Tuple wyge « 1y swath as sas e

S Sy =8lg
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Burst Preparation .1, Snap.parms el -5 Juas

snap.parms . eélg )bzl .5-|

L Tuple .cusl el Syntax b Dictionary <o «eaus sylaitisl JSON Lawy Jlo ys SNAp.parms s

Al 3o cunl s WPAth g Wga e arings july

1S 30l 395 0595 U 1y layeus g wlazsia yislie - SNAP.PArms «gas

{
"SNAP_parameters" : {

"snapPath" : "/home/user/snap/bin/",
"repoPath" : "/home/user/sw/gecoris/gecoris/",
“ram" : 24000,
"cores" : 8
T,
"Stack parameters" : {
"workDir" : "/data/CR_PROJECT/tracks/DSC124/",
"dataDirs" : ("/data/CR _PROJECT/raw s1/DSC124/",),
"swaths" : ("IWl1l",),
"“min_lon" : "49.90",
"max_lon" : "50.10",
"min_lat" : "36.15",
"max_lat" : "36.35",
"startDate" : "20260101",
"endDate" : "",
"masterDate" : ""
i3

o)L imo 5-T

el e S uss
snapPath SNAP 6LmBinaryW ayls 4148 ()T_)J gpt S 6‘4”1’9:3
repoPath GECORIS 4S package ycwo A8 oylasl repo J5-1s gecoris aagy @
wu> 33 SNAP 3ls |y adRdl> _

ram - > SIS R 5313, pitacges s25lg RAM 3 yzaS
cores Core slass iaS oS ladiwa S5l
workDir Track =933 ysua la> Track yo gy

Ll b yewa S i Tuple laz>
dataDirs SLC gloaigy .

el
swaths oslazwl 5yga glalW (,"TW1") Mz

= J5 endDate (YYYYMMDD
startDate/endDate Acquisition 15 .

331G aalsl
masterDate _s“ws Master H8sg3/ gamy wesl ey JIB

batchPrepare ;li)>1 5-v

conda activate gecoris

dad0 10




GECORIS L Corner Reflector yijlsys glaialy

cd ~/sw/gecoris
python gecoris/batchPrepare.py /data/CR PROJECT/config/snap DSC124.parms

9 Mgzl sl AOI b yBLus éLQBurSt b aS o0 Silgs1s8 1y SNAP abgyy0 Wrapper (A y N Bubo
23S 0 slh8 slaves augy ;o WOTKDIr 45 oainzlyseiwl glaBUrst gy g Jlacl/célys wPrecise Orbit
RN eLaJleiLu) Wiy Ry ds 5-F

S5 Terrain Correction Iy GECORIS, SLC 31 1.3 »

S a3 GRD wly o @

Ay o 3l emeal cEXport b1y Complex data ¢

RO X\ pb,dl 905 69y s oybiga ly TOPSAR Spht &S a5 canys batChPrepare Sl

slaves g5 Jyus .5-0

A auglie 399 SLC slasi U 1y > 933 clAcquisition slass e

Aab startDate/endDate osgaswo ys 30l Joaa ya Fuyli @

Syla s ol 315 lass AOT asS sy 9 38 3LSNAP ys 1y >gs5 50 @

A daalsl ailygSyoS 1y Pipeline «uS Ly Bl 1y 556 ¢laa LOG oslibl @l 31 5oyl S ST e
Co-registration ;g algi o aisl suis sl cunys /slaves 81 RCS/SCR/ALE ycue ¢y — Checkpoint 3

.2ga Monitoring ¢ Station Log Jasd s5lg

InSAR,SCR Prediction s, Co-registration , Master-v j..s

Tewl pjd Coreg il a4z .-

Operational 168 ;o lislye @laius .CR-INSAR ¢ SCR Prediction :x;ls 3L g yopa Stack a syyl8 o
sy9x2 ol gly Coregistration g sga o Iy>1Slaves ¢q, Positioning Accuracy g Saulisu Monitoring

Master ol .V-r

python gecoris/getMaster.py /data/CR PROJECT/config/snap DSC124.parms

e s [y masterDate (S1.aS o ol Lwaa/ iy Baseline ualS Bua L1y Master as o ol

el cenlin o cuasS g sls 39> g Dataset s leslg Acquisition o s siakee walosyS
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Co-registration gl .v-*

python gecoris/batchCoreg.py /data/CR PROJECT/config/snap DSC124.parms

9 A8 0 03lazwl ESD g awsia y Lo Single-Master, Co-registration 3l GECORIS suisaciun gjlwssly
s Back-Geocoding il ¢loyoniy Joloo d> o ol 3haio SNAP (s 3l .cwl Subswath-wise ujlay

<l TOPS ¢l Enhanced Spectral Diversity

Coregistration J,us .v-¢

Al awals Sywie Pixel geometry <o wuls Slave g Master ¢
Al axal Sy JuSo b als polad o s Peak «iS uwyys 3yl ain coy 1y wali ¢o8 Scatterer < »
AS wyy Iy Acquisition cwas g Subswath, Orbit lwoverlap Burst g5 s ESD S e

aaly wgs 15al RCS B8I is 1S e wlys 1y CRIINSAR S (a.25 Coregistration ¢
stacks.json , Corner Reflector: reflectors.json ue- A Jus

reflectors.json Lo, JG A
1555 S aluayl Jlze 311y CRS/FRAME Jsla - ausy g b 5Bls 1B

"stations": [

"id": "CRO1l",
"type": "CREF",
"installDate": "20260410T1200Z",
"startDate": "20260411T0000Z",
"endDate": "99999999T99997",
"ascending": {
"orientation": true,
"band": "*",
"coordinates": {
"longitude": 50.000000000,
"latitude": 36.250000000,
"elevation": 1350.000,
"CRS": "YOUR CRS",
"FRAME": "YOUR TRF",
"EPOCH": "YOUR EPOCH",
"EPSG": "YOUR EPSG"
}I
"RCSO": null
}l

"descending": {

"orientation": true,

"band": "*",

"coordinates": {
"longitude": 50.000000000,
"latitude": 36.250000000,
"elevation": 1350.000,
"CRS": "YOUR CRS",
"FRAME": "YOUR TRF",
"EPOCH": "YOUR _EPOCH",
"EPSG": "YOUR EPSG"

}l

"RCSO": null
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}I

"geometry": {
"shape": "squareflipped",
"flipped": true,
"leglength": 0.76,
"azimuthDip": 0.0,
"zenithDip": 0.0

}I

"RCSO": null

}
]
}

el gyl Case Study e S o oslazal ETRS89/ETRF2000 5l GECORIS _awy Sgai — olyl 33 05855 <l
Terrestrial <y y3 U Phase Center alaises (3485 ALE ¢l auSS S olnl alasses ¢y Iy Frame .ol

Soa Lagd Sentinel-1 ylus Frame/epoch « L5 wygo ys g 1l jasuus Epoch b cuslia Reference Frame

SCR dhss plas Slaie AV

33 saanayyei Reference Point | Effective Phase Center « bgsso 1l oslausen (385 (Siagds Juloi gl
39 8 ol lax Monument ggy GNSS 81 .yl oydi wlausa b olgsds (Suied aagS So & waly CR b

b agles b Phase Center ¢ GNSS Reference Point . e Vector

endDate , installDate. startDate .A-»

Juli ya Reflector «S wis o jasia 1y ¢lojl endDate g startDate .ol Suiué coas oloj installDate
slada il Jled jaa oS CR ¢ly 0 el olaciua dgas LB g UTC Loy U 1y oyl sgm e 4185 a5 4o Active
el oslasial BB ey Template aile Sy ulgs!

Geometry .A-r¢

olezanl 1y Sl 81 .anly o3l =8lg awain §ilae b Orientation casgly o Shape, flipped. leglength
dlie S Jlio aad shape=squareflipped g yi0 0.76 jlude a9 o0 lga s bedas Julsd g ¢332 RCSO (oS 5yl

aCR aan Sl se0ae slada & (el

stacks.json .A-0

{
"stacks": [
{
"id": "s1 dscl24",
"dataPath": "/data/CR PROJECT/tracks/DSC124/",

"sensor": "Sentinel-1",
"subswath": "IWl",
"type": "raw"

’

{
"id": "s1 ascl75",
"dataPath": "/data/CR _PROJECT/tracks/ASC175/",
"sensor": "Sentinel-1",

d>do 13



GECORIS L Corner Reflector yijlsys glaialy

"subswath": "IW2",
"“type": "raw"

gloaazdol glaasla/lasS ¢ly .cuwl TAW Lawy Template s slaves, type coy sllac Monitoring ¢l
355 REPO assi U 1y Lusy ool g oslazwl type=coreg cusl ;Sas asles o puizus |y Stack Coregistered «
S gslasgs Path s uas 51 g auds Gada

(3398 I8 Fyli laises 1S wli s |y Ju aw Station o ¢l Monitoring 31 15 — Checkpoint 4

xS auli 1y ID g dataPath, subswath 3. Stack o ¢ly .olesl/dwa

CR s jl s Jow ol :SCR Prediction -a .o

Ghio .9-1

Sa g9 1y e Clutter B s o sslasial cuad 31 8 0593 33 39290 Stack Coregistered 31 SCR Prediction
o3 il oa s iy SCR a5 CR Wizl sy90 RCS solwl y g S JJQT)Q &3lgdny wlaisun Blybl CI‘Op
2SS ey QGIS 3o ly QT alei sa g el GeoTIFF

planning.json .a-r

{

"id": "SITEO1",

"longitude": 50.000000,

"latitude": 36.250000,

"elevation": 1350.0,

"cropSize": 200,

"RCS": 30,

"stackDir": "/data/CR _PROJECT/tracks/DSC124/",

"oversamplingFactor": 16,

"outTiff": "/data/CR _PROJECT/output/scr prediction/SCR DSC124.tiff"
)

Solwdds sh=l .9-F

python gecoris/scrSimul.py /data/CR PROJECT/config/planning DSC124.json

585y A-F

b Clutter ¢ CR awaia 0393 3L3 3350 <83 Ly aS Lad st calu «ay/ Jodr gly Sl coli sae olaiiue
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gecoris.parms .-\

{
"project" : "CR PROJECT",
"stationLog" : "/data/CR PROJECT/config/reflectors.json",
"stackLog" : "/data/CR PROJECT/config/stacks.json",
"outbDir" : "/data/CR_PROJECT/output/monitoring/",
"precisePosFlag" : 1,
"plotFlag" : 2,
"atmoFlag" : 0,
"ovsFactor" : 32
}
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LOS ;0,55 Co-registered SLC ;:CR-INSAR -\ J.as

(8P QI93>x0 Rl

i casgaxs Research Code Lol aseus y3 INSAR usy oS aisS o 2y GECORIS 0.1 olaiius
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python gecoris/CR insar.py /data/CR PROJECT/config/gecoris.parms
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Ford sy JolS igas sl Jalé - A gy

A-1. snap_DSC124.parms

{
"SNAP_parameters" : {

"snapPath" : "/home/user/snap/bin/",
"repoPath" : "/home/user/sw/gecoris/gecoris/",
"ram" : 24000,
"cores" : 8
}I
"Stack parameters" : {
"workDir" : "/data/CR _PROJECT/tracks/DSC124/",
"dataDirs" : ("/data/CR PROJECT/raw _s1/DSC124/",),
"swaths" : ("IW1l",),
"min_lon" : "49.90",
"max_lon" : "50.10",
"min_lat" : "36.15",
"max_lat" : "36.35",
"startDate" : "20260101",
"endDate" : "",
"masterDate" o
1}

A-2. reflectors.json

{

"stations": [

{
"id": "CRO1",
"type": "CREF",
"installDate": "20260410T1200Z",
"startDate": "20260411T0000Z",
"endDate": "99999999T7T99997",
"ascending": {

"orientation": true,

Ilbandll : nxn ,

"coordinates": {
"longitude": 50.000000000,
"latitude": 36.250000000,
"elevation": 1350.000,
"CRS": "YOUR CRS",
"FRAME": "YOUR TRF",
"EPOCH": "YOUR EPOCH",
"EPSG": "YOUR EPSG"

},

"RCSO": null

}I
"descending": {

"orientation": true,

"band" : "*",

"coordinates": {
"longitude": 50.000000000,
"latitude": 36.250000000,
"elevation": 1350.000,
"CRS": "YOUR CRS",
"FRAME": "YOUR TRF",
"EPOCH": "YOUR EPOCH",
"EPSG": "YOUR EPSG"

}I

"RCSO": null

)

eometry": {

"shape": "squareflipped",
"flipped": true,
"leglength": 0.76,
"azimuthDip": 0.0,
"zenithDip": 0.0
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}I
"RCSO": null

fa—

A-3. stacks.json

"stacks": [
{
"id": "s1 dscl24",
"dataPath": "/data/CR_PROJECT/tracks/DSC124/",
"sensor": "Sentinel-1",
"subswath": "IW1l",
"type": "raw"

—

A-4. gecoris.parms

{

"project" : "CR PROJECT",

"stationLog" : "/data/CR PROJECT/config/reflectors.json",
"stackLog" : "/data/CR PROJECT/config/stacks.json",
"outbir" : "/data/CR PROJECT/output/monitoring/",
"precisePosFlag" : 1,

"plotFlag" : 2,

"atmoFlag" : 0,

"ovsFactor" : 32

}

A-5. planning.json

{

"id": "SITE@1",

"longitude": 50.000000,

"latitude": 36.250000,

"elevation": 1350.0,

"cropSize": 200,

"RCS": 30,

"stackDir": "/data/CR _PROJECT/tracks/DSC124/",

"oversamplingFactor": 16,

"outTiff": "/data/CR_PROJECT/output/scr prediction/SCR DSC124.tiff"
}
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w>9)> U oo j'&ﬁ}u)L:ﬂ)gi&U)"Is Cawgn)

# 1) Environment
conda activate gecoris

# 2) Prepare raw SLC bursts
python gecoris/batchPrepare.py /data/CR PROJECT/config/snap DSC124.parms

# 3) If SCR Prediction or InSAR is needed
python gecoris/getMaster.py /data/CR _PROJECT/config/snap DSC124.parms
python gecoris/batchCoreg.py /data/CR PROJECT/config/snap DSC124.parms

# 4) Pre-install site SCR prediction
python gecoris/scrSimul.py /data/CR PROJECT/config/planning DSC124.json

# 5) Reflector monitoring
# Run the monitoring entry script that exists in your checked-out GECORIS version,
# using gecoris.parms. Confirm the script name in the repository before execution.

# 6) CR-InSAR (documented automatic routine)
python gecoris/CR insar.py /data/CR PROJECT/config/gecoris.parms

Oloxd x5l sy JyisS iy . B-2

d> o 399 iy S 3985 Gy Sl
batchPrepare ozl 4an b slaves 1S Mol |y Path/AOI/swath/log
3 |y baseline/date g Dataset
etMaster oA xS Master
J . 38
batchCoreg 2> 300 Stack S sy |y ESD/overlap/orbit
=y 1y stackDir/coreg/RCS/crop
scrSimul o adgi GeoTIFF
) |y station/stack/coords/burst
Monitoring JSON + RCS/ALE plots
Iy Manual InSAR QA ¢ Coreg sl
CR _insar HDF/CSV + TS
1S Mol
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GECORIS Documentation - Introduction .1

https://gecoris.readthedocs.io/en/latest/introduction.html

GECORIS Documentation - Installation .2

https://gecoris.readthedocs.io/en/latest/installation.html

GECORIS Documentation - SNAP Processing .3
https://gecoris.readthedocs.io/en/latest/SNAP_processing.html

GECORIS Documentation - SCR Prediction .4

https://gecoris.readthedocs.io/en/latest/scr_prediction.html

GECORIS Documentation - Reflector Monitoring .5

https://gecoris.readthedocs.io/en/latest/reflector_monitoring.html

GECORIS Documentation - CR InSAR .6

https://gecoris.readthedocs.io/en/latest/reflector_insar.html

Czikhardt, R.; van der Marel, H.; Papco, J. (2021), Remote Sensing 13(5), 926 .7
https://doi.org/10.3390/rs13050926

Copernicus Data Space - Sentinel-1 collection .8

https://dataspace.copernicus.eu/data-collections/copernicus-sentinel-missions/sentinel-1

Copernicus Data Space - Sentinel-1 SLC documentation .9

https://documentation.dataspace.copernicus.eu/Data/Sentinell.html

Copernicus Data Space - SLC Bursts .10
https://documentation.dataspace.copernicus.eu/APIs/Sentinel-1%20SLC%20Burst.html

ESA STEP - SNAP Download / current release .11
[https://step.esa.int/main/download/snap-download

TU Delft - Delft Radar Coding Toolbox (modern GECORIS-derived radar coding) .12
https://github.com/TUDelftGeodesy/DelftRadarCodingToolbox
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