LAMPIRAN

Lampiran 1 Lem







Lampiran 2 Lembar Berita Acara







Lampiran 3 Script SBAS-INSAR (Google Collab)

€O & SBAS Longsor_ KabSMG_2022_Sconel UNGBAR-UNGTIM-BERGAS.jpynb ¥ @ B 4o
File  Edit View insert Runtime Tools Help - ‘ L] .
A commanns 4+ Cote + Ten Comect wenm w | &

 Live updates nd announcemaents on Liokadin
© Aloxey Pachnikov, 2024

Hint: Use menu Cell —+ Run All or Runtime —+ Complete All or Runtime —+ Run All
> (depending of your localization settings) to execute the entire notebook

¢

LR WA N
~ Google Colab Installation

O Lmert sltterm, om, 08
in

Google

# serigt AL e colas.sn

impart {mgort}

itn resowcny o S resources. £
oo le_colan_script._filenane)

it v s e TR o e e e Seeia ot e

from google colab ingort output

(‘pygutsar oata’) / 'google_colst.sh') o5 google_colab_script_filenane:

output enable_ oget_manager ()

# initialize virtusl fromoutfer for intersctive 30 visuslization; reguired for hesdles
impart. wufbwragoer

aisplay = wefturapper Xufblulathenn, heignt=600)

aisplay start()

enviroements

» wectty o mmmlnn path
PATH = 6. enviren Tl

11 PATH. i o
PATH = n‘mlm: pots PR Np———
Nerwy PATH (P

% sy PyO eckion
—verston_

weeslon_

1L
T 6 1 59,1 His eta
10 Sxlooine scarivs of contLAred 11e “maLAVAGMrCA/SOUNGEL" 14 ToRGALEOTY REBL/ru.stat, it ineta sewbunts faeme Intel

€) Varisbles [ Termi

does not seem to provide it (sources.list emtry misspeit?)

[«] & SBAS_Longsor_KabSMG_2022_Scene! UNGBAR-UNGTIM-BERGAS ipynb & & B & + Gemini .
o Edit View insert fantime Tools Help
a Commands |+ Cote + Tem Comect mgens v | A

v Load and Setup Python Modules

B ) ot ey e
rort: mmgy

g
warnings. FLitermaraings(* lgnoce”)

© # plotting madules
Amport pyvista as pv
# magle trick for nite background
v vet_plok_thems(“socusent”)
Amport panel
panel. extension (comms= " lpywlagets’)

iEmal_setting (1 DIt rdm-m for & dn settings}
pit.reParams upsate  settings

viela

Bit.rcParans update (or iginal_settings)

e
Tmstplotiin intine

0118 diea renine Eimiaw sestioes

L) from pyestsar leport 51, Stack, tade_desk, 457, Tiles, XVZTLles, utils

6 SBAS Longsor KabSMG, 2022 Scene! UNGBAR-UNGTM-OCHGAS iyt () sy
0 e et e v 1o m oo ke e @

Qo ) ol b o vt s+ | A

15~ Define Sentinel-1 SLC Scenes and Processing Parameters.

]

o

o e

o tisemo0a

AN« 1100110 O, CIMES ST 404
ity e~

P e—p——

AL JL_IMLIAIAN 1 o) st
VI T MUANSHTTEINTI W AT
o, WIS S
| et )

L1 D AL ¢ e Y 8 el
ANt snanIHL 8 a1 MY LW Sk

o ey

O Wi @ Towew



= Download and Unpack Datasets

« Enter Your ASF User and

assword

2000
1750
1500
1250
1000

110.35

v Run Local Dask Cluster

Do 15

© wiier £ towen

L L

®

o mo

+ o
+ oo
+ G

¢



w &

SBAS,Longeor KabSMG 2022, Scere! UNGBAR-UNGTIM-SERGAS ipyrly % @

e Ton e

~ It

fox mosaun sl aed oot
npbed sceras  SAFE) wuvackren x ot 4 dracry wih he et of paes o rcasved 81 a1 Vs (b see e for .

~ Select Original Secenes and Ortits

SAFE deactinas

{1 s+ S ahagan

D TP ———
TSt st st sem HE-0-8. Y o o 4 ik St e 1
it st polat awa
- s S W T e w150 SOSTISIS SIS S U008
nol
w0
BTE 2 om W T e e st AL SENSTEN JINI SO SO 38 W
o W3 s e 1SRRI ST TS50 A
-
mn o om W2 e st N SN TSI TL M6 OO A
o wm B N

O wiies £ e

O © 545 Longeor KabSMG, 2022 Score] UNGBAR-ANGTM-OEAGAS byt ¥ @
N Wi T tols

Scene Locations

-6.95
~1.00
-17.08
-7.10
=115
-1.20
=725
-7.30

110.0 110.2 1104 110.6

~ Reframe Scenes (Optional)

[T p—

Scene Locations

o

0 wisies @ Tewon

-6.95
~1.00
=7.05
~7.10
=715
=120

©O © SUAS Longeor KabOMG, 2022 Scere] UNGBAR-ANGTM-OLRGAS by ¥ @
- - T e

© Load DEM

Scene Locations

~6.95
-1.00
=705
~7.10
=715
~1.20
=125

~7.30

1100 102 1104 1106

~ Align Images

|1 e it s

Bt v o

+ Geocoding Transform

A2 1A WSSOV 202081 3TI21781 J6CT01STEZNVS8 041448 BAEDR, $048 SFE

A2 S 1A IS 282001 TIIS2 AT B2 S50 S0 AP

SO e AN TORTI2 73 AR AT D964 3050 AP

(50012022 30855 1A_W_SLC_ISOY_JICR0HIT2TE2_IS2RTITHS YT DUSAS_DIFA SFE

B 50202 $0sA_MLSLC_ SO, JIREDVITITH_HTIHTI I HE_DO0SNEAETS SAFE e

o @

isnpars it -

Nore ere e b0 e, OPER ALK ACEGRS CACO SISHETON A VRO ETENS ST
Wore e dan 3o A CPER ALK FOECAS RO, JSTEETOAL VAN TG MDA
Nore  are dw 3w S A PR ALK POGSRS_ PO SIEEITONSA) VGOSN NGRS
Nore e 400 sees22 S 1A_CPER ALK POSCRS_CPOD, 02358\ TOH1 804 RESR TN HEEETRAM
Nore e dma S0m2 5850 OPER_ALY_ POERE_SPC0_JT220RETON 11 ASERSH T2 BEETRTTRRNAT

LI o._..g
m o mee e @



O © 5085 Longaor KaoSG 2022 Score UNGBAR-UNGTM BERGAS iy ¢ &
S

18« Persistent Scanerers Function (PSF)

gt

. ot s e s [ 336 i s3-sn @ 5

-]

PS Function

7000 8000
Ral

9000 11000 12000

Land Mask

(OO © 5845 Longaor KabSMG. 2022 Scare] UNGBAR-LHGTM BERCAS im0 @
Fie G Vew e i et

~ SBAS Baseline

@
o
[~
(=] o aa wad am .
Ve e am .
1 wnan wnan ol on mpouznaw oA
1w e am a0 xnonEnow e
o e ma 4 a0 mpmEREe a0
s mnae am T
o s e um 08 mmonEnae w8
1 wmaa wmea n 7 xmosEnOE 4N
o maaae M s P
» e e m mmmanEann  wn
W e ma ™ mmmmEnny a6
e I ImmAEnOG w8
0 A B I mmEmaxnO  #8
s M ™ EUPTESrE—
i mamamnae  am
an T
WA A an HB@UEDOW w8
o A W an ) EmEmuEnOs  am
" B an EBEURDA N
s M s EUTESrI—
s M s TP
s s rrl mmmanmnus  wm
s e an mEmumnna  ww
0w e an mmouEDes BT
s e an P pr——
e ms - P
e wnen W amn mesmmea e
T e we s Bm xnENEBOM a0
o MU U8 N0 XDOOXIKE  IHe
e mase e am EREOERON  m
WM BT R R BRAREBLE N
o oumen wpwd amn W XDBBEBON WM

s i e

(€O © SOAS Longear KabSMG. 2022 Scare! UNGBAR-UNGTM IERCAS ety & @

ey

O s i
B s

et
e
0 var
- ar

et
e
0 tar
- ar
" e
e
e
0 var
o ar
e
e
e
0 tar

e
e
" var
0
e
et
W et
v

v
e

1 vt

07

0.6

0.5

04

08

ne

Baseline

W g me s

teemmoDE

100 1

20
2022-02:08"
2022-9&1’%{.-/\ '\.\
20220155
! TS

50

o

=501

1
—

—200 1

Perpendicular Baseline, [m]
|
-
u o
o o

|
N
wu
o

s

22-02-18
—w0220326,

;5622-63-14

pc’ﬁz-d3ia£3°22'°“’.°7

022-09-10

022-09-22

/i022-11A21

2-27
2-15

2022-01

2022-03

2022-05

2022-07

2022-09

2022-11

2023-01 ~



v SBAS Analysis

v Multio

an

1
ssnon

o - .
SBAS Phase, [rad]
pair = 2022-01-13 2022-01-25 pair = 2022-01-13 2022-02-18 pair = 2022-01-13 2022-03-02
g/ 1 3
p
™ 2
5
E
o om m o mw
-] 08
§
E
fw
06
§
H
pair = 2022-01-13 2022-03-14 pair = 2022-01-25 2022-02-06 pair = 2022-01-25 2022-03-02 'g
g
04
02

Qualty Chack

L R ]

_ Baseline
£022-05-10 022-11-21
100
E 5 2022_02_ng'a22'02'18.202270372rs
g 0220113 20220829 2022,12-2
= 0 — 2022-03-14 2022-10-04 o




m oo e

L LY L]

8
Baseline Correlation
" All Pairs. ®  Selected Pairs.
=
R
—
025 —
L024{ "2 —
L .
g . —
023 r - .
£ h e . .t
3 0.22 > . —
8 - ——
= : o .
0.21
0.20 - ¥ ol
202201 2022-03 202205 2022-07 2022-09 2022-11 202301
Timeline
Durations Histogram
12
0.25
10
0.24
8 v
¥ 023%
] s
g 5
022°
a
N 021
0 0.20
o "

o

m e @ s @

Durations Histogram

o 12 0.255
X - 0.250
o 10
0.245
8
0. 2405
3
6 023 >
— 205,
4
0.225
2 0.220
0215
0
P ®

Count

R »
Duration (days]

SBAS Phase, [rad] 3

pair = 2022-01-13 2022-02-18

pair = 2022-01-13 2022-02-06 pair = 2022-01-25 2022-02-06

1200

NGEAR-UNGTIM-BLRGAS brly ¥

© B b e

SBAS Correlation
-~ pair = 2022-01-13 2022-02-06 pair = 2022-01-13 2022-02-18 pair = 2022-01-25 2022-02-06 1.0
o
5 08
g
E
Tw
06
§
2
3
¢
8
04
02 .




0O & WAb orous Koot 1022 Sarl MMM STIGAS by @

e b Vow et Wi T

Qe ) ol 4 e

-
O i @ e

v 2D Unwrapping

T T preep———

| o shon sk + b v s b, a1

e e 2 e o I == )

L]

ke phe o, o, Ao, COHRCTATT 8.3, sl S8 S0k Corrabat o)

SBAS Stack Correlation

“o

Correlation

11 S0t g om0 ] ko oMo _S A COMRINIT . opt 45 P, 1]

2

pair = 2022-01-13 2022-02-06

SBAS Phase, [rad]

pair = 2022-01-13 2022-02-18

pair = 2022-01-25 2022-02-06

pair = 2022-01-13 2022-01-25

O © SAS. Longror KabaMG, 2022 Scera] UNGBAR-ANGTM-OLRGAS oy ¥ @

e o Vet Wi T e

Qe+ Gl 4 o
B e

e s e AR LT
® o b,

e
W b
"~

o

I

© # whisnaiiy, wsteviaiiie 10 il wnd on
b oy Sk St v

B g e 1090 e o S S50 1) 1o

11 S0 s s e v o s, e o' )] o 8 o, (o))

palr = 2022-01-13 2022-02-06

SBAS Phase, [rad]

pair = 2022-01-13 2022-02-18

pair = 2022-01-25 2022-02-06

pair = 2022-01-13 2022-01-25

o

O i @ ey

€O & WAb Lorgus e, 102 Sorel ANCMARAAGTRS SOGAS e % ©

e G Ve ot Rt T

A Gt |+ G Yo

=
]
o
o~
o

U1t 9o i vl e
A Aha. oo, ot S0

11 90000 o, s e st o s, s )41 ot S s, (o) )

P

pair = 2022-01-13 2022-01-25 pair = 2022-01-13 2022-02-06

SBAS Phase, [rad]

pair = 2022-01-13 2022-02-18

pair = 2022-01-25 2022-02-06

palr = 2022-02-06 2022-02-18 pair = 2022-02-18 2022-03-02

pair = 2022-02-18 2022-03-14

pair = 2022-03-02 2022-03-14

m @ (M.

-2

-4

R

-

—

et e o | A




O © SUAS Longeor KabaMG, 2022 Scere] UNGBAR-ANGTM-OLGAS Iy W @
Mo U Ve et Mt T e

A Gt |+ G Yot

15+ Trend Comection

b 1 s of sarhiblon sk (0L, HR), (SN, BP0, (00

sy,

[ SO e ——

© ot s rend_shd 1, o 846 T P, [ watiben(s
Y

pair = 2022-01-13 2022-01-25

pair = 2022-02-06 2022-02-18

O i @ o

€O & RS Longuor KsbMG 2002 Scere! UNGBAR-UNGTIM-SLAGAS or ¢ @
(M
A 4 G 4 T

WD (KL, BT, (M, V), (MBS, BT, 1

pair = 2022-01-13 2022-02-06

pair = 2022-02-18 2022-03-02

), (1A, B, (AN, JUP0)) s ks (KD, ATE) 00

SBAS Trend Phase, [rad]

pair = 2022-01-13 2022-02-18

pair = 2022-02-18 2022-03-14

pair = 2022-01-25 2022-02-06

pair = 2022-03-02 2022-03-14

TE 1 e ahet phment (uwan_sbos. s < Aot shon 1|18, capthom A0 e et (omi], b gl s o

B =

s SBAS Phase - Trend, [rad]

L pair = 2022-01-13 2022-01-25 pair = 2022-01-13 2022-02-06 pair = 2022-01-13 2022-02-18 pair = 2022-01-25 2022-02-06

o

pair = 2022-02-18 2022-03-02

pair = 2022-02-18 2022-03-14

pair = 2022-03-02 2022-03-14

) qﬂg

©O © S9AS. Longeor KaboMG, 2022 Scere] UNGBAR-ANGTM-OLAGAS iy % @

.- v Worime o tols

A Cumrets 4 ol 4 o

'~ mm

B () 4 cobiaions e pticmet 1n rustons o ot i L slsplamnt b i1t
R R T Ty )

-, S

£ (1 8 swtiomatiy, mstoriatie s il ont swon
e sho + s, e okl shan,

S -

O wenpin, o S Gt -ty
S S e
L 0 .
SBAS Cumulative LOS Displacement, [mm]
date = 2022-01-13 date = 2022-02-18 date = 2022-03-26 date = 2022-09-10
1200
s

Azimuth

g

s
valeE

B ¥
4
0 ——
date = 2022-11-09 date = 2022-12-27
1200
i ¥ ¥

o
O e @ T

I.I-to—.

150

-1

-2

l.‘l-on--

-2

-4




O © 5085 Longeor Xa08G 2022 Scana UNGOAR-UNGTIM.BESGAS rs @
. s o

v Loash squares model for LOS Displacernent, mm

TR T T e——

™
.
o -
oo o s i
e (1452 171 10,
o g s 1 s
Baue an
.
.
.
[R—

]

Velocity, mm/year

SBAS LOS Velocity, 2021

1nr\n,|

(€O © SOAS Longear KabSMG. 2022 Scare! UNGBAR-UNGTM BERCAS lyrts & @
Ve Morien Toch il

+ STL o fo LOS Displacerment, men

B () e igshrmeiit, 41, ke

1

LI LN ]

® e (mee s

Velocity, mm/year

X POI ‘l |
/ 3

W g mee s

£ -7.05
[a}

SBAS LOS Displacement STL Decompose, 2021

—— Displacement POI
=== Trend POI
—— Seasonal POI

20
£

£

JER

[=

(7]

§

8 -20

2 ———————————
&

& -a0

2022-01 2022-03 2022-05

2022-07

2022-09 202211 2023-01



Lampiran 4 Peta LOS Velocity

e Descending

SARJANA TERAPAN PERENCANAAN TATA RUANG
DAN PERTANAHAN
UNIVERSITAS DIPONEGORO

PETA LOS VELOCITY
ORBIT SCENE 1 (DESCENDING)
KABUPATEN SEMARANG
x SKALA : 1:90.000
3 3 N

ake

e

Py Univesad Transverse ¥aicator
Sistern rid Grid Geografs dan Grd UTH Zera 19 S
Dobn loricontal Doy NG 1964
Dat.mVeta  Geoc EGM 2008
DIAGRAM LOKASI

KETERANGAN

s s i

R b b

¥ Kantor Kecamatan — dalan 1t

i iy Bl i

== Uetas Kabupater Jelan Kolehlor Prmer
i mocasiaan

Persran
Sungai

T o

Kotorangan

|

B e

o

Olen:

‘SARJANA TERAPAN PERENCANAAN TATA RUANG
DAN PERTANAKAN
UNIVERSITAS DIPONEGORO

PETA LOS VELOCITY
ORBIT SCENE 2 (DESCENDING)
KABUPATEN SEMARANG

KAB.GROBOGAN

Bropes Urewersa Transverse Wercaior
SeemOnd Grd Gecgrats dan Grd UTM 2002 198
Dekom izorid . Dulen WG 1034
Dammuertksl  Geod EGN 2002

DIAGRAM LOKASI

i
KETERANGAN
Ibukota Pemerintahan Jarngan Jalan
¥ KantorKatupaten oo Korots Ay

¥ Kantor Kecamaten = Jalan Tol

Bk hrazal = Jalan Arari Primar
Bulaw Kebopaen  ——— Julan Ke wor Primer
—-— Eatas Kecamaten

Perairan

Kotorangan

L

B suscrs w0

T e s o o ot

Oibuat O
Achmad Firdaus Fakhar Remadhan
0030621650065

e Ascending



et
SARJANA TERAPAN PERENCANAAN TATA RUANG
DAN PERTANAHAN
UNIVERSITAS DIPONEGORC

PETA LOS VELOCITY
ORBIT SCENE 1 (ASCENDING)
KABUPATEN SEMARANG

U SKALA:1:20.000

Progi Universel Trarsvesse Horcako

Sowa Grd G Gaografia dae Gt UTH Zona 45 6
Datum Harzseral - Datum WGS 1987

Dawn Verlica  Gook C5tA 2008

DIAGRAM LOKAS|

KETERANGAN

Ibukota Pemerintanan Jaringan Jatan

© KantorKabupaten = ahar Kereta Aol

? KantorKecamatan = Jafan Tol

Batas Advinistras! ok Aflen Sier

— = Raes Kahupatnn e Jalon Kolekaor Primer
Ueias Kocamain

Porairan
Sugal

I oxrau
Ketorangan

L

B e 11

S s e

SARJANA TERAPAN PERENCANAAN TATA RUANG
HAI
UNIVERSITAS DIPONEGORO

PETA LOS VELOCITY
ORBIT SCENE 2 (ASCENDING)
KABUPATEN SEMARANG

y SKALA:1:90.000

< »

Vropeies Unersal | areseces Bercotor

Sistem Crc Grd Geografis can Crié UTK Zona 405
D Horcentst - Datum #G3 1881

Dowmvolthal  _ Gouid COM 2000

DIAGRAM LOKASI

Ibukota Pamerintahan Jaringan Jalan

JBlur Kereta A
Jolan Tal

Jalan Arter Primer

¥ KentorKecamatan T

Jalan Kolebtor Prmer




Lampiran 5 Lokasi Validasi Potensi Longsor

No

Validasi Koordinat Penggunaan
: Lahan Lokasi Lahan
7.12436, Kawasan
110.4204 Permukiman
-7.125023, Kawasan
110.422206 Permukiman
-7.122701, .
110.415858 Kolam Retensi
-7.142897, Kawasan
110.428559 Permukiman




No

Validasi

Koordinat Penggunaan
Lokasi Lahan
-7.174051, Kawasan
110.435381 | Pertambangan
Kawasan
-7.216030, | Permukiman dan
110.404615 | Industri Rumah
Tangga
-7.382477, Kawasan
110.489706 Permukiman




REVISI_TUGAS AKHIR_FINAL.docx

ORIGINALITY REPORT
18+ 17« 6% Qv
SIMILARITY INDEX INTERMET SOURCES PUBLICATIONS STUDEMNT PAPERS

PRIMARY S0URCES

.

Submitted to Universitas Diponegoro
Student Paper

3%

]

repository.its.ac.id

Internet Source

2%

M pdfcoffee.com 1
3 %
Internet Source
www.coursehero.com o
Internet Source %
Submitted to Universitas Sebelas Maret Y
Student Paper %
H 123dok.com 1
Internet Source %
B dlh.semarangkab.go.id -‘
Internet Source g g { %
M eprints.undip.ac.id N
S I|'|t'|:3}rr' Bt Source P < %
Ml Submitted to Chulalongkorn University {:*
= Student Paper %




