LAMPIRAN

1. Tahap Pengolahan Data
Dibawah ini merupakan tahapan pengolahan data pada penelitian ini sebagai
berikut:
A. Pengolahan Metode Insar
1. Pemilihan citra master dan slave
Proses pemilihan citra master dan slave menggunakan citra sentinel 1 A
dilakukan dengan mendownload di website ASF. Proses download dilihat
posisi kedua citra agar di posisi yang sama agar bisa dilakukan
cooregistration citra master dan citra slvae baik sebelum meletus dan
setelah meletus. Berikut dibawah ini adalah hasil pemilihan citra master
dan citra slave sebelum meletus dan setelah meletus sebagai berikut:
a. Pemilihan citra master dan slave sebelum meletus
Pada gambar dibawah ini yang ditandai dengan rectangle merah

adalah hasil pencocokan citra master dan slave
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Gambar 1. Website asf.alaska.edu (ASF)

b. Pemilihan citra master dan slave setelah meletus
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Gambar 2. Website asf.alaska.edu (ASF)
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2. Proses registrasi citra sentinel 1 — A
Proses ini dilakukan di software SNAP dengan Langkah — Langkah
sebagai berikut:

a. Buka Software snap

Gambar 3. Tampilan Software Snap
b. Masukan data citra master dan slave. Klik tools file > Open Produc >

pilih citra master dan slave > klik open

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

GCP : ooa GCP -
|3 Open Product... cE - ;::C Tk W W B SOP N

Reopen Product >

T4 Product Library
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Projects
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Gambar 4. Tampilan tools open product
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Gambar 5. Tampilan hasil impor citra master dan slave

7



C.

Selanjutnya Kklik tools radar > Coregistration > S1 Tops coregistration

> S-1 Tops Coregistration

Radar Tools Window Help J
= S GCP oy e B (7, 2% GCP [ A
d Apply Orbit File * 55 v B9 Q AR 9;7 ﬁ = Oa ))... O @
Radiometric b —
Speckle Filtering > | =
A Coregistration > Coregistration
Interferometric > 1 TOPS Coregistration 2 S-1TOPS Coregistration
Polarimetric 4 DEM-Assisted Coregistration > $-1TOPS Coregistration with ESD
Geometric E Stack Tools 2 S-1TOPS Joint Coregistration (write shifts to file)
Sentinel-1TOPS > Cross InSAR resampling
3 S-1TOPS Split Apply Orbit
I ENVISATASAR > C e
SAR Applications > S-1 Back Geocoding
Soil Moisture N S-1 Enhanced Spectral Diversity
SAR Utilities 5 S-1 Azimuth Shift Estimation
S-1Double Difference Interferogram

d.

Gambar 6. Tampilan Menu S-1 Tops Coregistration

Selanjutnya masukan citra master dan slave di menu read 1 dan read

2

€= S-1TOPS Coregistration B3
Read Read(2) TOPSAR-Split TOPSAR-Spit(2) Apply-Orbit-File Apply-Orbit-Fie(2) Back-Geocoding Write
Source Product
Name:
[1] S1A_TW_SLC__15DV_20240902T101700_20240902T 101728_055484_06C4ES5_4532 e e
Data Format: Any Format -

B save @ relp [> run

Gambar 7. Tampilan menu Read Citra master dan slave

Selanjutnya ke menu topsar spilt lalu pilih subswat IW 3 sesuai

dengan lokasi penelitian > polarisasi pilih VV > burst pilih 7 sampai

8, selanjutnya bisa lakukan cara yang sama pada topsar spilt ke 2.

@& s-1TOPS Coregistration <

Read Read(2) TOPSAR-Split TOPSAR-Spiit(2) Apply-Orbit-File Apply-Orbit-File(2) Back-Geocoding Write
Subsw:

w3 ~|

Polarisations: vH |
v

Bursts: 7 to 8 (max number of bursts: 9)

3 save @ He [ run

Gambar 8. Tampilan menu topsar spilt
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f. Selanjutnya untuk menu apply orbit file dengan back geocoding

dibiarkan default > pilih tempat penyimpanan pada menu write > klik
run

€= S-1TOPS Ceregistration

Read Read(2) TOPSAR-Spiit TOPSAR-Spit(2) Apply-Orbit-File Apply-Orbit-Fie(?) Back-Geocoding Write
Target Product

Mame:

S1A_IW_SLC__1SDV_20240902T101700_20240902T 101728_055484_06C3E5_4532_Orb_Stack

Directory:

Filinsar september 2024

Bion | @

Gambar 9. Tampilan menu write
g. Setelah proses run selesai > buka hasil registrasi citra master dan slave

> buka hasilnya di pilihan band > intensity

Gambar 10. Tampilan hasil registrasi citra master dan slave
3. Pemrosesan citra master dan slave
Setelah melakukan registrasi atau menyelaraskan citra radar master dan
slave ke dalam satu sistem koordinat geografis yang sama, selanjutnya
lanjud ke tahap proses sebagai berikut:
a. Proses enhanced spectral diversity

e Klik menu radar > Coregistration > S1-Tops Coregistration > S1
Enhanced spectral diversity
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[728_055484_06C4E5_4532_Orb_Stack - [F\insar september 2024\S1A_IW_SLC__1SDV_20240902T101700_20240902T101728_055484_06CA4ES,
Radar Tools Window Help

Apply Orbit File 4’:“_!; N, 17 El (4;} Q \E?k 2N 2} &= 7_?'?-: Gci )1 @ w @ “

Radiometric >

Speckle Filtering > ;‘

Coregistration > Coregistration

Interferometric > S1 TOPS Coregistration > 5-1TOPS Coregistration

P 2 DEM-Assicted Coregistration > 5-1TOPS Coregistration with ESD
geotngtlri:_rops : StackTools 2 S-1 TOPS Joint Coregistration (write shifts to file)
E:::I';‘:T Sl Cross InSAR resampling S0 S Apgls O

SAR Applications > S-1Back Geocoding

Soil Moisture > S-1Enhanced Spectral Diversity

SAR Utilities > S-1 Azimuth Shift Estimation

S-1 Double Difference Interferogram

Gambar 11. Menu Enhanced spectral diversity

e Kemudian masukan data hasil registrasi > pilih tempat penyimpanan >
prosesing parameternya dibiarkan default > klik run

&= S-1 Enhanced Spectral Diversity e

File Help

IO Parameters Processing Parameters
Source Product
source:
[3] S1A_TwW_SLC__ 1SDV_20240902T101700_20240902T1017258_05...

Target Product
Mame:
_ P02<90902T101700__202<40902T101728_0554584 06C94ES_<4532_Orb_Stack_esd

Sawve as: BEAM-DIMAP ~
Directory:
F:Yinsar september 2024

Open in SMNAP

Run Close

Gambar 12. Proses Enhanced spectral diversity
b. Proses Interferogram formation

e Kilik menu radar > interferometric > products > interferogram formation
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Radar Tools Window Help
E it Fil GCP 2 A P 9 =% GCP
: Apply Orbit File 7 \+ v Dl 4;:) @ CB* el 9: g r-.: e

Radiometric 7|

32‘

Speckle Filtering

Coregistration

Interferometric Products > Interferogram Formation
Polarimetric Filtering > Coherence Estimation
Geometric Unwrapping * Topographic Phase Removal
Sentinel-1 TOPS PSI\SBAS 2 Three-pass Differential InSAR
ENVISAT ASAR InSAR Stack Overview Phase to Height

SAR Applications g
X i Phase to Displacement
Soil Moisture

SAR Utilities

Phase to Elevation

Vv v v v v o viviv v v

Integer Interferogram Combination

Gambar 13. Menu interferogram formation

e Masukan hasil proses enhanced spectral diversity > pilih tempat
penyimpanan > prosesing parameter dibiarkan default > klik run

4 Interferogram Formation =

File Help

IfO Parameters  Processing Parameters
Source Product
Source product:
[4] S1A_IW_SLC__ 1SDV_20240902T 101700_20240902T101728_055484 ... -~

Target Product
Mame:
3DV_20240902T 101700 _20240902T101728_055484_06C4ES_4532_0Orb_Stack_ifa_ifg
Save as: BEAM-DIMAFRP P
Directory:

Filinsar september 2024

Open in SMAP

Gambar 14. Proses interferogram formation

e Setelah proses run seelsai buka hasilnya di pilihan band

Gambar 15. Hasil interfreogram

c. Proses S-1 tops deburst

e KIlik menu radar > sentinel -1 tops > S-1 tops deburst
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Radar Tococls Window Help
Apply Orbit File GO S

P~ o B D @R 2
Radiometric

B [9] Intensity_ifg_Iw3_vVv_02Sep2024

Speckle Filtering

Coregistration B2
Interferometric P

) ) 320
Polarimetric 12 O

Geometric
Sentinel-1 TOPS
EMVISAT ASAR
SAR Applications

5-1 5LC to GRD

5-1 Slice Assembly

5-1 TOPS Split

S-1 TOPS Deburst

5-1 TOPS Merge

24 5-1 Remowe GRD Border Moise
5-1 TOPS DerampDemod

5-1 EAP Phase Correction

Soil Moisture
SAR Utilities

WOV W IV W OV Y Y Y Y

Gambar 16. Menu S-1 tops deburst

Masukan data hasil interferogram > pilih tempat penyimpanan >
prosessing parameter dipilih polarisasi VV > klik run

&= 5-1 TOPS Deburst e
File Help

I/0 Parameters pProcessing Parameters

Source Product
source:
[<] S1a_TW_SLC_ 1SDV_20240902T101700_202490902T101728_05...

Target Product
MName:
24090ZT101700_20240902T1017258_055484_06C4ES_4532_Orb_Stack_ifo_deb
Sawve as: BEAM-DIMAF g
Directory:
F:\insar september 2024

Open in SMAP

Run Close

Gambar 17. Proses S-1 tops deburst

Kemudian buka hasilnya di pilihan band

55484 DECAES 45320 Stack fg_deb - F

Gambar 18. Hasil proses s-1 tops deburst
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d. Proses menghilangkan phase topografi pada citra atau topografi phase

removal

e KIlik menu radar > interferometric > product > topographic phase

removal
Radar Tools Window Help
it Fi GCP s 7 GCP )

Apply Orbit File T \+ D |:!_ (_!_} Q E‘% Hr oy Q:: ﬁ g.:_ = /C.J..
Radiometric ]
Speckle Filtering > | — | B} [4] Intensity_ifa_Tw3 Vv_025ep2024_145ep2024 5 | [4] Phase_ifg_IW3_|
Interferometric 4 Products * Interferogram Formation
Polarimetric > Filtering » Coherence Estimation
Ceorsthic > Unwrapping & Topographic Phase Removal
SEAEES B PSI\SBAS & Three-pass Differential InSAR
ENVISAT ASAR * InSAR Stack Overview Phase to Height
SAR Applications >

L Phase to Displacement
Soil Maoisture ¥

- Phase to Elevation
SAR Utilities b

Integer Interferogram Combination

Gambar 19. Menu topographic phase removal

e Masukan data hasil s -1 tops deburst > pilih tempat penyimpanan

@ Topographic Phase Remowval

File Help

IfO Parameters  Processing Parameters
Source Product
Source product:

[5] S1A_IW_SLC__1SDV_20240902T101700_20240202T101728_05... -~

Target Product
Mame:

Save as: |BEAM-DIMAP ~
Directory:
F:linsar september 2024

Open in SMAP

T101700_20240202T101728_055484_06C4E5_4532_Orb_Stack_ifo_deb_dinsar

>

Gambar 20. Menu | / O parameter

e Pada prosesing parameternya pilih nilai orbit interpolation degree 3 >

dem pilih SRTm 3 sec, sesuai kebutuhan > klik run
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€=
File Help

I/O Parameters Processing Parameters

Orbit Interpolation Degree: |3

Digital Elevation Madel: SRTM 3Sec (Auto Download) ~
Tile Extension [94%] 100 -

[] output topographic phase band
[ output elevation band
[] output arthorectified Lat/Lon bands

Run Close

Gambar 21. Menu prosesing parameter

e Kemudian buka hasilnya di pilihan band

) 20240902T10172
indow Help Q-
exXBro_aAAS\NVEQOR: \ 0552 Lo lo e NEED

= | oad [ 1 s Jfg_wd W 025e02mn4_teSeo20nd X

522.01b_Stackif_deb_disar - Fjnsa septembes 20415141 SLC_ISOV 204000 2asoseema.,. = B X

pr—

prsp——

Er——

ool yVisush... WorkdView x| —

Gambar 22. Hasil topograpic phase removal

e. Proses goldestein phase filtering

e KIlik menu radar > interferometric > filtering > goldestein phase
filtering

Radar Tools Window Help
it Fi GCP
Apply Orbit File T ‘\+ D D (>
Radiometric >
Speckle Filtering  » -
Coregistration ] 2 ~
b
Interferometric > Products
Polarimetric > Filtering * Spectral Filtering »
Geometric * Unwrapping * Goldstein Phase Filtering
Sentinel-1TOPS ~ » PSINSBAS )
EMVISAT ASAR > InSAR Stack Overview
SAR Applications  »
Soil Moisture »
SAR Utilities >

Gambar 23. Menu goldestein phase filtering
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e Masukan data hasil topographic phase removal > pilih tempat
penyimpanan > prosesing parameternya dibiarkan default > klik run

@5 Goldstein Phase Filtering Py

File Help

IfO Parameters pProcessing Parameters
Source Product
Source product:
[6] S1A_IW_SLC_  1SDWV_202<40902T 10 1700_202<40002T 101728_05... -

Target Product
Mame:
11700_20240902T 101728_05548<4_06C<9ES5_4532_Orb_Stack_ifog_deb_dinsar_fit

Sawve as: | BEAM-DIMAP —
Directory:
F:\insar september 20249

Open in SMAP

Run Close

Gambar 24. Proses goldestein phase filtering

e Kemudian buka hasil dari proses mengurangi noise dalam

interferogram

Gambar 25. Hasil goldestein phase filtering
f. Proses multilooking

e Kilik menu radar > sar utilites
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Radar Tools Window Help

Apphy Orbit File Ser T ? /1 <g—> O B

Radiometric =
Speckle Filtering > = B [#] Phase_ifg_Wvv_0]
Coregistration > P ]
32_Orb_Stac
Interfercrmetric > 32_Orb_Stac
Polarimetric * 2 Orb_Stac
Geometric *> B2_Orb_Stac
Sentinel-1 TOPS » B2 _Orb_Stac
EMWVISAT ASAR =
SAR Applicaticons >
Seoil Moisture >
SAR Utilities > Resampling -
Auuxiliary Files >

Complex to Detected GR

Pultiloocking

Gambar 26. Menu multilooking

Masukan data hasil goldestein phase filtering > pilih tempat
penyimpanan > prosesing parameter dipilih semua band > klik run

&= Multilooking =
File Help

I/0 Parameters  Processing Parameters
Source Product
source:

[7] S1A_Iw_SLC_ 1SDW_20240902T101700_20240902T101728_05... -«

Target Product
Mame:
0_20240902T101728_055484_06C4ES_4532_Orb_Stack_ifg_deb_dinsar_ft_ML
Save as: BEAM-DIMAP a
Directory:
F:linsar september 2024

Open in SNAP

Run Close

Gambar 27. Proses multilooking

g. Proses phase unwraping

Pada proses unwraping membutuhkan bantuan software luar yaitu

snaphu, setelah menginstal snaphu lalu mengekspor data hasil proses

multilooking dengan cara sebagai berikut:

Klik radar > interferometric > unwrapping > snaphu export

86



Radar Tools Window Help
Apply Orbit File
Radiometric >

+
e

B

GhxvEQeR

@ [7] Phase_ifg_VV_025ep2024_145ep2024 X

Speckle Filtering >

Coregistration

e T T S P

Interferemetric b Products

Polarirnetric ] Filtering

Geometric ] Unwrapping » Snaphu Export
Sentinel-1TOPS  » PSINSBAS * Snaphu Import
ENVISAT ASAR > InSAR Stack Chverview

SAR Applications >
Soil Moisture b
SAR Utilities H

Gambar 28. Menu snaphu export

e Kemudian masukan data hasil pengolahan multilooking > pilih folfer
tempat pengimpanan dan buat folder baru > klik run

@ Snaphu Export =

Read SmaphuExport

Target folder: F:\insar september 2024\unwraping\unwrap'unwp

Statistical-cost mode: | DEFO

Initial method: MCF ~
Number of Tile Rows: 10
MNumber of Tile Columns: 10
Mumber of Processors: 4
Row Overlap: o
Column Overlap: a
Tile Cost Threshold: 500

Gambar 29. Proses snaphu export

e Kemudian buka hasil export snaphu > copy semua filenya

h

= | S1A W_SLC_1SDV_20240902T101700_20240907 55484 06CAES 4532 Orb_Stack ifg deb dinsar f

Home  Shar

@ OneDrive

I This PC

I

uick Copy

€ v

®= Copy path
Paste =
B Paste shortcat
Clpboard

<« New Volume (F:

# Quick access

> insar september 2024 > unwraping >

«[B X =p

Mow
to~ foider

Hame
[ coh_IW3_VV_02Sep2024 145ep2024 snzp...
(=] coh_IW3_VV_025ep2024 145ep2024 snaphu

Phase_ifg_VV_025ep2024 145ep2024snap..

Delete Rename  New

New Open

5/, % Openwith Code

unwrap > S1A_IW_SLC_1SDV_20240902T101700_20240902T101

Open with Sublime Text

055484 05CAES_4532_Orb_Stack ifg deb_din

3 30 Objects
B Desktop

5] Documents
& Downloads
D Music

) snaphu

= Pictures
1 Videos
a Local Disk (C)
= New Volume (E)
= New Volume (F)
2 Network
I DESKTOP-TOETB1S

Phase ifg VV_025ep2024 145ep2024.snzp...

] UnwPhase ifg VV_025ep2024 145ep2024.... 040

B Scan with Microsoft Defender.

2 Share

B3 Addto archive...

B3 Add to "S1A W _SLC_1SDV_2024090..0rb Stack ifg_deb_dinsar fitrer"
B Compress and email...

B3 Compressto "S1A_IW_SLC_1SDV_202...#g_deb_dinsar_fit.rar” and email

Sendto >

Cut
Copy

Create shortcut
Delete

Rename

Properties

Gambar 30. Folder penyimpanan data unwrapping
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Kemudian buka folder penyimpanan software snpahu > bin > paste data
yang di copy > setelah itu buka cmd di folder penyimpanan snaphu

New item + Selectall
S| v s
Easy — e Select
Pin to Quick past Delet New Propert
(((((( (2] Paste shortcut fold @History {7 Invert selection
Clipboard org New Open Select
e % 2 cmd
cmd
rch for
# Quickaccess | SR foremd
@ OneDrive coh_IW3_VV_025ep2024_14Sep2024.snap...  04/05/202

coh_IW3_VV_025ep2024_14Sep2024.snaphu  04/05

3 This PC
o coh_IW3_VV_05Feb2025_17Feb2025.5nap... 02/05
ects
00D coh_IW3_VV_05Feb2025_17Feb2025 snaphu
I Desktop 2 msys-2.04ll

il 6
_\V_025ep2024_145ep2024:snap... 04/05,
9_VV_025ep2024_145ep2024.5nap... 04/05,

UnwPhase_ifg_VV_025ep2024_145¢p2024.... 04/05 HOR File

Gambar 31. Folder penyimpanan snaphu

Buka file textfile snaphu lalu copy bagian command to call snaphu

" snaphu - Notepad - 0 X

File Edit Format View Help
# CONFIG FOR SNAPHU

B o o o e e
# Created by SNAP software on: 15:06:37 84/05/2025

#

# Command to call snaphu:

#

i snaphu -f snaphu.conf Phase_ifg W 025ep2024 14Sep2024.snaphu.img 2379
it s s s i g

# Unwrapping parameters #

Gambar 32. File textfile snaphu

Kemudian buka command promnt > lalu pastekan alamat folder snaphu
> Kklik enter > tunggu prosesnya selesai, setelah proses selesai seperti

pada gambar dibawah ini yang ditandai dengan waktu pemrosesan 23

menit 54 detik > buka snap lalu impor hasil proses snaphu.

p2024.snaphu.img

Gambar 33. Pemrosesan command promnt
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e Kilik radar > interferometric > unwrapping > snaphu import

Radar Tools Window Help ;
Apply Orbit File <~NvER 9@ R D £ =
Radiometric >
Speckle Filtering  » -

Coregistration ] ff P -

Interferometric > Products »

Polarimetric > Filtering »

Geometric > Unwrapping * Snaphu Export
Sentinel-1 TOPS  » PSINSBAS ¥ Snaphu Import
ENVISAT ASAR * INSAR Stack Owerview

SAR Applications >

Soil Moisture >

SAR Utilities »

Gambar 34. Menu snaphu import
e Masukan data tipe file deb. dinsar. flt, pada menu read phase > pada
read unwrapping phase masukan data hasil proses cmd, nama file
unphase tanggal citra master dan slave dengan tipe file hdr

& Select Source Product X

Lookin: | | bin v BerE-

snaphu_tiles 4256

';j snaphu_tiles_16292
RecentTtems || con_ M3 VV_025ep2024 145ep2024 snaphu.hdr
2] coh_IW3_VV_025ep2024 145ep2024.snaphu
4] msys-2041
B 8 nsysgecstan
Desktop || Phaseifg VV_025p2024_145ep2024.snaphu hdr
] Phase.ifg_\VV_025¢p2024_145ep2024 snaphu

= | snaphu

= [5 snaphu
Documents | =] snaphu
UnwPhase ifg_VV_025ep2024.145ep2024.snaphu.hdl
[ <] UnwPhase.ifg_\V_025ep2024_145ep2024 snaphu

Q]" Fiename:  |UnwPhase_ifg_VV_D2Sep2024_145ep2024.snaphu.hdr
Nethok e oftype: Al Fles " Cancel

Gambar 35. Folder penyimpanan snaphu

e Kemudian pilih lokasi penyimpanan > klik run

& Snaphu Import x

1Read-Phase 2-Read-Unwrapped-Phase 3-Snaphulmport +Write
Target Product

Mame:
514 _IW_5LC__1SDV_20240902T101700_20240902T 101728 _055484_06C4ES_4532_Orb_Stack_ifg_deb_dinsar_fit
Save as: BEAM-DIMAP ~
Directory:
Fi\nsar september 2024 (|

Gambar 36. Proses snaphu import
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e Kemudian buka hasil import di pilihan band

Gambar 37. Hasil unwrapping

B. Pengolahan Ekstraksi Dem Dari Insar
Setelah melakukan proses unwrapping selanjutnya proses phase to
displacement dan range dopler terrain correction, Langkah — Langkah
sebagai berikut:
a. Proses phase to displacement

e Kilik radar > interferometric > product > phase to displacement

Radar Tools Window Help
it Fi GCP = 7 GCP )
Apply Orbit File + N D |:1_ <'_> Q D’}% oy 9: ﬁ g.; 3 /C‘J_
Radiometric ]
Speckle Filtering > — | |8 18] unw_Phase_ifg_025ep2024_145ep2024 X
Coregistration > P2
Interferometric & Products 2 Interferogram Formation
Rolanmeinc 2 Filtering ? Coherence Estimation
ST ’ Unwrapping > Topographic Phase Removal
inel- ¥
sentinel-1TOPS ESISEA 2 Three-pass Differential InSAR
ENVISAT ASAR 4 InSAR Stack Overview Phase to Height
SAR Applications  » Po-r0-StERT -
o Phase to Displacement
Soil Moisture > -
. Phase to Elevation
SAR Utilities b
Integer Interfferogram Combination

Gambar 38. Menu phase to displacement

e Kemudian masukan data hasil proses unwrapping > pilih tempat
penyimpanan > prossesing parameter dibiarkan default > klik run
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@5 Phase to Displacement =

File Help

IjO Parameters  Processing Parameters

Source Product
source:

[8] S1A_TW_SLC__1SDV_20240302T101700_20240902T101728_05... -~

Target Product
Mame:
IDZIT101725_055484_06C4ES_4532_Orb_Stack_ifg_deb_dinsar_fit_urnwrap_dsp
Save as: | BEAM-DIMAP -
Directory:
F:¥insar september 20249 m

Open in SMAP

Run Close

Gambar 39. Proses phase to displacement

e Kemudian buka hasilnya di pilihan band

)
)
)
)
P
)
ca
o

Gambar 40. Hasil phase to displacement
b. Proses range doppler terrain correction
Proses ini dilalakukan untuk mengoreksi geometri citra radar agar sesuai
dengan koordinat permukaan bumi sebenarnya, dan juga dilakukan untuk
menghasilkan data dem dari proses pengolahan insar, langkah — Langkah
sebagai berikut:
e KIlik menu radar > geometric > terrain correction > range dopler terrain
correction
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Radar Tools Window Help
tFi GeP 1 D @& DN .2 £= =% ocp
momie =\ S HQOBE  QEEZTA @

Radiometric > = =
SpeckleFittering > | — | [ 8] Unw_Phase_ifg_025ep2024_145ep2024 X
Coregistration » 2
Interferometric > i
e 32_Orb_Stack
Polarimetric > 55 orh Stack i
Geometric >l Terrain Correction 2 Range-Doppler Terrain Correction
Sentinel-1 TOPS > Ellipsoid Correction > SAR Simulation
ENVISAT ASAR > SAR-Mosaic SAR-Simulation Terrain Correction
SAR Applications > SAR Mosaic Wizard
Soil Moisture 4 ALOS Deskewing
SAR Utilities >

Slant Range to Ground Range

Update Geo Reference

Gambar 41. Menu range doppler terain correction
Kemudian masukan data hasil proses displacement > pilih tempat
penyimpanan > proseseing parameter dipilih source band unw phase
citra master dan slave > pilih coordinat wgs84 > centang menu dem >
Klik run

@5 Range Doppler Terrain Correction >

File Help

I/O Parameters Processing Parameters

Source Bands:

Digital Elevation Model: SRTM 3Sec (Aute Download) ~
DEM Resampling Method: BILINEAR _INTERPOLATION ~
Image Resampling Method: BILIMEAR _INTERPOLATION ~
Source GR Pixel Spacings (az x ra): 14.0Hm) x 3. 37{m)

Pixel Spacing (m): 14.09

Pixel Spacing {deg): 1.261234558903808E-4

Map Projection: WESSHDD)

Mask out areas without elevation
Qutput bands for:
Selected source band DEM [ Latitude & Longitude
[ Incidence angle from elipsoid [ ] Local incidence angle [ ] Projected local inddence angle

[ Layover Shadow Mask

[ Apply radiometric normalization
Save Sigma band Use projected local incidence angle from DEM
Save Gammad band Use projected local incidence angle from DEM
Save Betal band

Avundliary File (ASAR only): Latest Auxiliary File

Run Close

Gambar 42. Proses rengte dopler terain corection

Kemudian buka hasilnya di pilihan band > pilih elevation, dari hasi
pengolahan didapati nilai maksimal elevation sebesar 1682.887 meter

92



4532.0rb,_Stack ifg_deb_dinsar_ft_urwrap_dsp_TC - F\Semestes 3\S1A_IW_SLC_1SDY_ 2024090210170 2004090210128 055404 06C465.. — O

crdedeeeea e

Mavigation -[1] el... Colour Mampul... X

Uncertainty Visusk...

Edtor: (Besc @ Siders () Tebe

(]

4 More Optons

Gambar 43. Hasil proses range dopler terain correction
C. Pengolahan Klasifikasi Tutupan Lahan
Dibawah ini adalah tahapan pengolahan klasifikasi tutupan lahan yang
digunakan dalam penelitian ini sebagai berikut:
1. Melakukan komposit band RGB dengan menambahkan band 2, 3, dan 4.

e Buka software Arcghis > add data > pilih band 2, 3 dan 4 citra sentinel

2 -A > klik ok
Add Data X
Lookin:  |EJR10m ~ %@LI}'%"E|E‘U&

T51LVL_20240904T020441_ACT_10m.jp2
T51LVL_20240904T020441_B02_10mjp2

08_10m jp2
T51LVL_20240904T020441_TC|_10m.jp2
TS1LVL_20240904T020441_WVP_10m jp2

MName: TSILVL_20240504T020441 BOZ_10m.jp2; TSILVL_202409 | | Add

Show of type: | patacets, Layers and Results ~ Cancel

Gambar 44. Menu add data

e Kemudian klik menu windows > image analisys
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Gambar 45. Menu image analisys

e Kemudian blok band 2, 3 dan 4 > processing > composit band

Image Analysis [ -2 |

gl TS1LVL _2024090<TO0204941_B0O2Z2_ 10m.jip2
all TS1LVL _2024090<FTO20-4431_B0O3_10m.jp2
G T51LVL__202<4090<FT020<441_B0<%_10m.jip2

CJora [ Terpupe
[1Backaround

Percent Clip -— e
Mearest Meighbor —
£ 5] =| S00 =
| P rosce ssing =
O [ e =
L
O ~ | R
Elend ~ |
Sharpen ~— e
rMensuration =
w B Es EL - ]

Measure in 3D

Gambar 46. Menu composit band

e Kemudian ekspor hasil composit band dan cropping citra dengan cara
> klik kanan pada citra > data > export data
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Copy
Remove

X @

Joins and Relates »

% Zoom To Layer

## Zoom To Raster Resolution

Visible Scale Range »
I Data » |
Edit Features > I\:-.' Export Data...
& i Add to M| a
: Save As Layer File... Export Data
@ Create Layer Package...

= Export raster data from this layer
(%" Properties... [E] Viewltem to the format of your choice. You
can also choose other settings,
such as the extent of data, the
spatial reference, and cell size.

Gambar 47. Menu export data
2. Melakukan cropping citra sesuai dengan area penelitian

e Kilik menu windows > analisys > centang citra yang sudah dilakukan
composit band > processing > clip

Image Analysis [ -2 |
[ o]
a
oA [ Topup
[ Background
Percent Clip ~ |
Mearest NMeighbor —
= = > [soo [2
I Processing =l
|@|ﬁ e e = 2T
S
T |
Blend =i
Sharpen ~ o o
I Mensuration =
cnn oo (L sew I G G I
Measure in 30

Gambar 48. Menu clip
3. Pengolahan klasifikasi tutupan lahan dengan metode maximum likelihood

e Buka software Envi classic > file > open > open image file > pilih file
citrargb >
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L ENVI Classic

File Basic Tools Classification  Transi
Open Image File
Open Vector File
Open Remote File

Gambar 49. Menu open image file

e Maka akan muncul tampilan citra RGB sesuai dengan area penelitian

‘
= e

ptions
=i rob crop 4 oktoberfiks tf
o R

oG

o @
o @ Map knfo

O Gray Scale @ RGB Color

@R |Rrgb crop 4 oktobediks tf

oG ‘pgb crop 4 oktoberfiks tf

OB [Brob cop 4 oktoberfika tf

]Dums 2204 x 3761 (Unwigned Int) [BIP]

Load RGB | | Display #1+

Gambar 50. Tampilan citra RGB

e Selanjutnya klik pada pada gambar citra > roi tool

Limk Cisplaws...
Secgraphic Limk...

Z Profile (Spectrurm}...
RO Tool...
Imteractive Stretchimng...

Sawe lmage A=,

Sawe Foorm Aus...

Cursor LocationsSWalue. ..

Pixel Locator...

Cruaick Stats...

Toggle >
Drisplay Window Style >
Scroll/ Zoocrm Position >

= Fimnd Drisplay ==

Gambar 51. Menu roi tool
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Kemudian digitasi kelas tutupan lahan seusai dengan kelasnya masing

- &
& #1 ROI Tool - o X

File ROLType Options Help

- masing

Window: Olmage (O Scrol @ Zoom (QOOff

ROI Name Color Pixels | Polyod

Pemukiman Red 1.163 5/1,16 A

* |Perkebunan Green 253 17253
v

e >

—
New Region ‘Gotn Delete Part

Grow | Puel | Delete ROI

Select All “ Hide ROIs = Show RO

(OB |Brob crop 4 oktoberfiks tf

| Dims [2204x 3761 (Unsigned int) BIP]

l Load RGB || Display &1+

Gambar 52. Tampilan digitasi kelas tutupan lahan

Hasil digitasi kelas tutupan lahan seperti pada gambar dibawabh ini

I
& #1 ROI Tool - [m] X

File ROLType Options Help

Window: Olmage (OScoll @ Zoom QOF
ROI Name Color Pixels Polyad

Pemukiman Red 1,163 5/1.16. A
* |Perkebunan Green 253 17253

T«
I New Region ‘ Goto | Delete Part
Stats  Grow | Pixel | Delete ROI

[sstect a1 ||[[rade RO | [EFoW RO ]
L

S —

OB [Brob crop 4 oktobediks tf |

’D(m 2204 x 3761 (Unsigned Int) [BIP] H

’ Load RGB wam.‘

Gambar 53. Hasil digitasi kelas tutupan lahan

Selanjutnya melakukan klasifikasi tutupan lahan dengan cara klik menu
classification > superfised > maximum likelhood
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O ENVI Classic

Supervised b
Unsupervised >
Decision Tree >

Endmember Collection
Create Class Image from ROIs

Post Classification

File Basic Tools Classification Transform Filter Spectral Map Vector Topographic Radar

Window
Parallelepiped

Minimum Distance
Mahalanobis Distance
Maximum Likelihood

Spectral Angle Mapper

Spectral Information Divergence

Binary Encoding

Neural Net

Support Vector Machine

Gambar 54. Menu klasifikasi maximum likelhood

e Kemudian input citra RGB > klik ok

@Classification Input File X
Select Input File: File Information:
rgb tanggal 4 oktober tif File: D:\onald pung\skripsi‘tutupan lahan'\rgb tangg

RGB16 februari tif Dims: 10980 x 10980 x 3 [BIP]
Size: [Unsigned Int] 727,179,538 bytes.
File Type : TIFF
Sensor Type: Unknown
Byte Order : Host (Intel)
Projection : UTM, Zone 51 South
Pixel : 10 Meters
Datum : WGS-84
Wavelength : None
Upper Left Comer: 1,1
Description: GEO-TIFF File Imported
into ENVI [Tue May 13 15:30:56
2025]

|\Spaua|s.m [Full Scene ||

|\5pemisma [3/3 Bands ||

| [ Select Mask Band |[<None Selected>

I Cancel \" Previous

|[| MaukOpﬁonsv\I

=

Gambar 55. Menu clasification input file

e Kemudian blog semua kelas tutupan lahan > pilih tempat penyimpanan
> klik ok

[ Maximum Likelihood Parameters X

Select Classes from Regions:

Pemukiman [Red] 159 poinis
Perkebunan [Green] 1553 points

Output Resuttto @ File (O Memory

Enter Output Class Filename  Choose | [_] Compress

[D'\nnald pung‘skripsi\Sentinel 2 a\tanggl 4 bulan 9 202

points
[Orange 1] 1751 points
Lahan Kosong [Yellow] 1992 points
\ 6p

Output Rule Images ?|Yes |41

Output Resut to @ Fle (O Memory

Number of tems selected:[8 |

Select Al kems || Clear Al kems e O e e

D:\onald pung\skripsi\Sentinel 2 a\tanggl 4 bulan S

Set Probability Threshold
(ONone @) Single Value (O Multiple Values

Probabilty Threshold
Data Scale Factor[100 |

[OK ]| Gueue || Cancel | Hol || Preview |

Gambar 56. Menu Maximum likelhood parameter
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e Setelah prosesnya sudah selesai, selanjutnya klik menu vector > raster
to vector

cTools Classification Transform Filter Spectral Map Vector Topographic Radar Window Help

Open Vector File [

Create New Vector Layer >
Create World Boundaries

s

Available Vectors List

Intelligent Digitizer class
Raster to Vector !
Classification to Vector

Rasterize Point Data
Convert Contours to DEM L

Convert ROl to DXF
Convert ANN to DXF
Convert EVF to DXF

|f&\r { =) M pro o,

Gambar 57. Menu raster to vektor

e Kemudian blog kelas tutupan lahan > pilih tempat penyimpanan > klik
ok

@ Raster To Vector Parameters >

Select Classes to Wectorize::

|:|-.—_-rr||_||-|rr| an [Red] 17228 points
poirts
paints
Elr‘lcln.—_-:-!-] S07 pairt=s

Select All kems || Clear All kems |

Outpurt | Sinale Layer ||l,‘|‘|

COutput Result to (@) File 2 Memory

Emter Output Filemame [.ewf]
|D:"-..c:na|d pungsskripsitSerntinel 2 a*tanggl 4 bulam S

|| oK || Cancel ||

Gambar 58. Menu raster to vektor parameter

e Setelah prosesnya selesai, klik pada menu file layer vektor > export
layer to shapfile
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¥ Available Vectors List — O X
File Options
Open Vector File...

Export Layers to ROI...

Export Layers to Shapefile...
Export Layers to ArcGls Geodatabase...

Open Layers in EMVI
Open Layers in ArcMap

Save Memory Layers to File...

Cancel

Gambar 59. Menu export layer to shapfile

e Selanjutnya buka hasil klasifikasi tutupan lahan di software arcghis

Q) tutupan lahan 20204 - ArcMap — 8 X
File Edt View Bookmarks Inset Selecton Geoprocessing Customze Windows Help
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Gambar 60. Hasil klasifikasi tutupan lahan
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