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Background B =
Satellite imagery of Palu City and its vicinity has been provided by Google at

https://google.org/crisismap/google.com/2018-palu-tsunami?hl=en&Illbox=-0.8193%2C-
0.9545%2C120.0326%2C119.7395&t=ROADMAP&layers=2%3A98

In this imagery, tsunami inundation areas along the coast lines along Palu Bay and landslide
areas can be identified. National Board for Disaster Management (BADAN NASIONAL
PENANGGULANGAN BENCANA, BNPB) described already in their report of October 3rd* as
follows:

- Tsunamis occur along the coast of Talise, Palu City and along the coast in the Regency
Donggala.

- Liquefaction occurred in 3 villages, namely: Petobo Village, South Palu District; Jono Oge
Village and Sidera Village in Biromaru District, Sigi Regency.

* BNPB: Daily Report on Handling of Earthquake and Tsunami, Palu and Donggala, October 3,
2018. (Laporan Pusat Krisis 03-10-2018.pdf)
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https://google.org/crisismap/google.com/2018-palu-tsunami?hl=en&llbox=-0.8193,-0.9545,120.0326,119.7395&t=ROADMAP&layers=2:98

Objectives B R
Revl Oct.18

We aimed at specifying the three areas of landslide probably induced by liquefaction
and the affected buildings and houses within those area based on the satellite
imagery of Palu City and its vicinity provided by Google, for providing the quantitative
information with regard to landslide-affected buildings and houses of residents
whose safety have not been confirmed until now.

Balaroa District : Landslide-3
Petobo District: Landslide-1
Jono Oge Village and Sidera Village in Biromaru District, Sigi Regency: Landslide-2
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Location of Palu City
Sulawesi Island, Indonesia Earthquake
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Location of Palu City
Sulawesi Island, Indonesia
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Landslides in and around Palu City
Sulawesi Island, Indonesia Earthquake
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Google Crisis Map provides
Satellite imagery at
https://google.org/crisismap/go
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| and my students specified
these three landslide areas and
buildings and houses there
based on the after-quake
satellite imagery and the Google
Earth’s before-quake imagery.
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Landslide situation in South Palu (Landslide-1)
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The landslide moved from the east toward the west. The difference of height between the head and the toe is 43 m. The inclination angle is
1.2 degree in the upstream, 0.7 degree in the down stream, 0.9 degree in average. That is very gentle.
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Landslide area specified in South Palu (Landslide-1)
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Using the Google Earth’s tool, the circumferential length of the area=7,904 m, and the area of the area=1,626,535 m?2.
FELI=H 9 NUYUGEEFGoogle EarthD EHRAIFERE TRIS &, BEAY7.904 kmT, EIEN1.627 km2&lEoT=-.
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Landslide situation in South Palu (Landslide-1): Head of slide
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At the head of landslide, numerous tension fissures can be seen and many houses completely collapsed and broken apart.
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Landslide situation in South Palu (Landslide-1): Head of slide
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At the toe of landslide, so many collapsed houses are swept and fold over by the landslide.
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Buildings and houses within the landslide area in South Palu
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Revl Oct.18
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1,255 buildings and houses could be specified within the landslide area in South Palu based on our firstly specified landslide area. The landslide area shown above is the
revised one. So, the specified buildings and houses are not locally consistent with the specified landslide area. Sorry for such inconvenience.
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Landsligje area specified in Sigi Regency (Landslide-2)
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Liquefied soil water flow followed the toe of landslide. The landslide zone is only analyzed here.
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Landsligje area specified in Sigi Regency (Landslide-2)
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Landslide-2 Sigi Regency, The south of South Palu landslidecnes / aisus
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Using the Google Earth’s tool, the circumferential length of the area=9.071 km, and the area of the area=1.749 km?2.
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Landslide area specified in South Palu (Landslide-1)
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Landslide-2 Sigi Regency, The south of South Palu landslidecnes / aisus
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The landslide moved roughly from the east toward the west. The difference of height between the head and the toe is 43 m. The inclination
angle is 1.0 degree in the upstream, 0.4 degree in the down stream, 0.7 degree in average. That is very gentle.
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Buildings and houses within the landslide area in Sigi Regency
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238 buildings and houses could be specified within the landslide area in Sigi Regency.
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Detailed‘situation at the middle of landslide in Sigi Regency
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The upper side of the boundary is largely displaced in the landslide flow. The landslide
movement reaches approximately 100 m shown as a white arrow (a displacement vector).
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Landslide area specified in West Palu (Landslide-3)
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The landslide moved from the south-west toward the north-east. The difference of height between the head and the toe is 34 m. The
inclination angle is only 1.8 degree. That is gentle.
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Buildings and houses within the landslide area in West Palu
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930 buildings and houses could be specified within the landslide area in West Palu.
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Detailed situation at the toe of Iandsliple in West Palu
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Left side of the boundary is the toe of the landslide which is covered debris including collapsed houses. East-west
bound straight road has been curved toward the north in the western part in this photo.
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Summary of landslides and affected buildings and houses in and
around Palu City

NILTRNTOMT ARYEZDBEBERNTOEY - RE #5135

Tabel 1: Large-scale landslide in and around Palu City, Sulawesi due to 2018 Sulawesi Earthquake Revl Oct.18

Landslide area size (km) Average Number of

Area (km?) inclination  buildings and

circumferential
East-West North-South  length (km)

Landslide No. Name of area

(degree) houses
Landslide-1  South Palu 2.63 1.14 7.904 1.627 0.9 1,283
Landslide-2  Sigi Regency 3.55 1.49 9.071 1.749 0.7 247
Landslide-3 West Palu 0.93 0.8 2.8 0.39 1.8 940
Total 3.766 2,470
T1 AT IUMEBIZEBARATOTVENILTORNTHORIRIEH T XU
. L) 4ELE q .
wy<yE . o IREYIX  gmpgs I
= i &gt (km) = () D
#hagX1-1 /Nl 2.63 1.14 7.904 1.627 0.9 1,283
g XL)-2 XX 3.55 1.49 9.071 1.749 0.7 247
g XL)-3 [i:YAY 0.93 0.8 2.8 0.39 1.8 940
=X11 3.766 2,470

Three landslides have a very gentle inclination of 0.8 to 1.8 degrees and an area of 3.77 km?2 and 2,470 affected buildings and houses in total.

Multiplied with an average number of family members in a family, 3.89, approximately 9,600 residents may be potentially affected in their
houses.

30D AY(F0.7AB13EDIBH THERIMEREZFL, AEEES.77kmAI R, 2470 DEEEZTEEY - ERLVHD. 1VFRIT
DEFLUYVRKEH(3.89) ZHNTNIL, #39,6002 DERNEBEEMICEETHEERITTLOWREELHS.
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Summary £

We specified three landslides and affected buildings and houses within landslide
zones such as South Palu, Sigi Regency, and West Palu. The length and width of the
three landslide are 2.63km X 1.14km, 3.58km X (0.45-0.70)km, 1.07km X 0.39km,
respectively. Those are extremely large. Average inclination varies from 0.7 to 1.8
degrees, which means extremely gentle.

F/NL, OFX, F/NILD3IDDMT RY LT RYBEBRNIZH IS ELFZ (1112
M- RKEBEETEL-. TNT, KRS XIE(X, 2.63km X 1.14km, 3.58km X (0.45-
0.70)km, 1.07km X 0.39kmTHY, MO TKIPETHS. EHWERIE, 0.7 51.8F
THY, BHTHEL.

At the head of landslide, numerous tension fissures can be seen and many houses
completely collapsed and broken apart.

JREEERTIE, BB DSIERYBRNALTEY, ZLORENTEICHRRELT, X5
[E5I27fELTLVS.

At the toe of landslide, so many collapsed houses are swept and fold over by the
landslide.
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Summary £

Revl Oct.18

Considering many traces of sand eruption around the landslides, tensile fissures
around the head, so many collapsed houses are swept and fold over at the toe of
landslide, these landslide seems to be induced by liquefaction of inclined soil layers
and to have resulted in large scale lateral spreading.
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Three landslides have an area of 3.77 km? and 2,470 affected buildings and houses in
total. Multiplied with an average number of family members in a family, 3.89,
approximately 9,400 residents may be potentially affected in their houses.
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Revision ETAARE

Counts of buildings and houses within landslide areas

No. Site name (temp) 1tver. Revised
Landslide-1 Palu South 1,255 1,283
Landslide-2 Sigi 238 247
Landslide-3 Palu West 930 940
Total 2,423 2,470
Potentially affected residents 9,400 9,600

Mg AYBEADEYN - ERERAT-H

B5 g (1r) MR EThi
g XY-1 Palu South 1,255 1,283
9 XLb)-2 Sigi 238 247
g XY Palu West 930 940
=L 2,423 2,470
BENICEEZZIT-ER 9,400 9,600
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Site name (added)
Petobo
Sigi
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Data in kmz file§
kmzZ7AILTHDT—43

Copyright reserved. Anyone can freely use the following kmz(kml) data
by giving credit with citation of this document and without written
permission.

EEELAHYET. E4=H, TEEDkmz(km) T7AILDT—42%,
DX ESIRTHET, EEEZHONZITNIL, EFEIZKDEF
A7ELIC, BRIZESTLWV-FEL\THEETY

Landslide-1-South Palu-boundary.kmz
Landslide-1-South Palu-houses.kmz
Landslide-2-Sigi-boundary.kmz
Landslide-2-Sigi-houses.kmz
Landslide-3-West Palu-boundary.kmz

Landslide-3-West Palu-houses.kmz
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