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TANAH RUNTUH!

Tanah runtun merupakan salah satu jenis bencana yang
sering berlaku di Malaysia dan telah meragut banyak nyawa
dan kerosakan harta benda.
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Rekod tanah runtuh mengikut negeri 641 8 592

PERAK

SELANGOR 1468 (S CLRETEL) kematian

PAHANG Rekod tanah runtuh dari tahun 1961 hingga 2023

KELANTAN
PULAU PINANG
NEGERI SEMBILAN

Trend kejadian tanah runtuh dan kematian mengikut tahun
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Memetakan kawasan bencana geologi tanah runtuh
dan mengenal pasti zon bahaya dan risiko

Pembangunan pangkalan data geospatial bencana
geologi tanah runtuh

Mengenal pasti dan menyediakan input
Pembangunan Sistem Amaran Awal Tanah Runtuh

Kerjasama pintar dalam pemulihan dan konsep
mitigasi

Memperkasa komuniti rentan serta melahirkan jaguh
setempat (local champion) di peringkat komuniti
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Memetakan kawasan bencana geologi tanah runtuh
dan mengenal pasti zon bahaya dan risiko

Pembangunan pangkalan data geospatial bencana
geologi tanah runtuh

Mengenal pasti dan menyediakan input
Pembangunan Sistem Amaran Awal Tanah Runtuh

Kerjasama pintar dalam pemulihan dan konsep
mitigasi

Memperkasa komuniti rentan serta melahirkan jaguh
setempat (local champion) di peringkat komuniti



Memetakan kawasan bencana geologi
tanah runtuh dan mengenal pasti zon
bahaya dan risiko
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PETA BAHAYA DAN RISIKO CERUN

KOTA KINABALU

. Fasa1:155 km?

» CAMERON HIGHLANDS

. Fasa1:275 km?

m B

. Fasa1:200 km?

. Fasa1: 70 km?
. Fasa 2:300 km?

LEMBAH KLANG

. Fasa1:650 km?

1,850 km?
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RANGKA KERJA PEMETAAN BAHAYA DAN RISIKO CERUN

Terrestrial LIDAR data
captured

Airborne LIDAR data
captured

Mobile GNSS-GIS

LIDAR-GIS Data
Field Mapping

Processing

Probability of losses occurring
Hazard *  Vulnerability * Amount
 pstaiche el S i

Temporal -

Consequences or
probability

Temporal * Degreeof lossto * Quantification of
probability Elementsatrisk Elements at risk

1

‘ Hazard Vulnerability Elements at

Temporal probability| - risk
Duration [ Type of Elements
Time of onset 1 s— 01 risk

Type of hazard

Hazard in

- 5 « N
= = |1
* Spreading/runout n Location
Exposure:
Spatial overlay

of hazard and
elements at
risk
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LIDAR-derivatives &

Landslide Inventory
parameterisation

Mapping

Landslide
Susceptibility Analysis

Landslide hazard &
risk Assessment

Geotechnical Risk
Assessment

Rl




LIGHT DETECTION AND RANGING (LiDAR)
Digital Surface Model (DSM)

Vegetation

Building

Time

Digital Terrain Model (DTM)

Returned Energy



Airborne Laser Scanning (ALS)
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SPESIFIKASI KHAS ALS

KEPADATAN POINT CLOUD

Sekurang-kurangnya 8 titik/m?2 bagi setiap tile 1
kmz2,

MIS| PENERBANGAN

Tinggi penerbangan : < 800 m AGL
Laju penerbangan: < 600 knot

ORTOFOTO

Resolusi 0.25 m atau lebih baik

FULL-WAVEFORM LiDAR

Sensor LIiDAR perlu
mempunyai keupayaan
bagi menawan full-
waveform LiDAR data

DTM
Resolusi 0.25 m atau lebih baik
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TERRESTRIAL LASER SCANNING (TLS)

Reigl VZ400
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Teknologi LIDAR membantu dalam mengenalpasti parut tanah runtuh yang telah dilitupi oleh pokok-pokok.
(Lokasi: Kundasang, Sabah)

All point cloud Ground point cloud

: ST 3 e 75y % g P
Orthophoto = e Lg Hillshade
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Penggunaan pelbagai jenis data
raster bagi proses pendigitan
tafsiran poligon tanah runtuh.

Tl e i

Topographic Openess (SAGA)

S e =

Kampung Mesilau, Kundasang

T,

Location:

L e E—— Scale 1:5,000
200 100 0 20



INVENTORI TANAH RUNTUH

Field-derived
Inventory

Historical-,

LiDAR- and Expert-
knowledge

Field-derived Input

LiDAR-derived ‘”‘
Inventory
Historical u 9 e
Inventory
| Integration of
Inventory Landslide
Inventory

AR— oo oL K MK,

Poligon tanah runtuh ey, ‘




VERIFIKASI LAPANGAN

Field proforma

KAMPUNG SUKANG, JALAN KAMPUNG SUKANG

Road condition

PENGHASILAN PETA BAHAYA &
RISIKO CERUN DI KOTA KINABALU DAN|
KUNDASANG, SABAH

LOCATION MAP

(i)

Jabatan Mineral Dan Geosains Malaysia




PANGKALAN DATA GEOSPATIAL

Table
ERAE AL L]
NATSIS.DBO.Tanah_Runtuh_Semenanjung
OBJECTID* | _tanah_runtuh_id Kod_Negeri Kod_Daerah Kod_Mukim Kod_PBT UNIQUE ID | tahun | guna tanah | status | Shape* | Date
v 1| AP3413__01_SF_01 _[Negeri Sembian __|Seremban Pekan Rantau Hajlis Nilai 20230105113838_|2022 | PERUMAHAN 1 Point Nul>
2|AU1202_N_01_L_01 Negeri Sembilan Seremban Bandar Seremban Majlis Seremban 20230105120713 {2022 <Nul> B Point <Nult>
3|FC4415__02_SF_01 _|Pulau Pinang Seberang Perai Tengah 17 Hajiis Perbandaran Seberang Perai _|<Nuli- 1998 |<hul> <Nul>__|Point <Null>
4|AP4108_N_01_L 01 |Melaka Alor Gajah Sungei Petai Hajis Alor Gajah 20230105105648_|2022 | PERUMAHAN 1 Point <Nul>
5|AU1202_M_06_SF_01 Negeri Sembilan Seremban Pekan Setul Majlis Seremban 20230105112010 |2022 PERUMAHAN 3 Point <Nult>
6 Negeri Sembilan Jempol Pekan Rompin Majiis Perbandaran Jempol 20230105115350 |2022 | PERUMAHAN 1 Point <Nulb>
7 lielaka Alor Gajah Durian Tunggal Hajiis Alor Gajah 20230105121452_|2022 | PERUMAHAN 1 Point <Null>
8 Negeri Sembilan Rembau Pedas Majlis Daerah Rembau 20230105102432 {2022 PERUMAHAN B Point <Nuli>
9|FD1408_N_01_L_01 _|Perak Kuala Kangsar Sungai Siput Majiis Perbandaran Kuala Kangsar __|20230106102322_|2022 | PERUMAHAN 1 Point <Null>
10|FD1408_N_02_L 02 |Perak Kuala Kangsar Sungai Siput Hajis Kuala Kangsar 2023010610464 2022 | PERUMAHAN 1 Point <Null>
11|FD2100_N_01_L_01 Perak Kinta Sungai Raya Majlis Daerah Kampar 20230106110148 {2022 PERUMAHAN B Point <Nuli>
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ANALISIS GEOSPATIAL

Slope Map
Curvature Map
Geomorphological Map

Aspect Map . LULC
Terrain Roughness Index

> Road Cut
Terrain Surface Classification - Disrupted Drainage
Terrain Surface Texture . Distance to Road

Terrain Surface Convexity
Vector Ruggedness Measure

- Distance to River

N

Hydro-
topographical
Factors

S

Geological

Geomorphological
Factors

Factors

Anthropogenic
Factors

e

{
[}

Lithology

Soll + Flow Direction

Lineament « Watershed

Faults * Flow Accumulation
* Channel

Distance to Lineament
Distance to Fault + Stream Network

Distance to Earthquake Epicenter * Topographic Wetness Index

# JABATAN MINERAL DAN GEOSAINS MALAYSIA

A N\NRQ\N V1177 \\ QX( (
Anfhropogenic‘ e
Causal Factors .. AT~ ({j}/

Causal Factors

Hydro-topography
Cavusal Factors



ANALISIS GEOSPATIAL

HAZARD AND RISK ASSESSMENT
FRAMEWORK

Exposure analysis
(GIS analysis)

Initiation analysis e 1 tude
(Inventory, heuristic, _. gni .

modeling)

~Spatial overlap of

_>[ Intensity probability
hazard footprints

spreading analysis w
{empirical, analytical,
numerical models)

and
*Elements at risk

Hazard assessment
Pt, Ps and Pm for different return
periods of triggering events and
hazardtypes

Specific Risk scenarios

[

Probability of } z [ Vulnerability of _ Quantification of amount of ]

hazard scenario Elements at risk * exposed Elements at risk Magnitude — loss.

relationships

(heuristic, empirical,
Scenario [Pt | Loss (VA) £ All hozard types analytical)

Min Avg Max T All hazard intensities -Vull\emh!llly curve
01 = All return periods pnesabiity mairix
0.02 T All triggering events R
0.01 X All elements at risk =

V=1

i 1]

Allgeqold

Quantitative risk assessment Qualitative risk assessment

Combining specific risk curves Ifrisk cannot be quantified

‘ Hazard Index ‘ ‘ Vulnerability Index‘

Total risk F-N

curves

Anaeqod

Max
Min

Spatial Multi Criteria Evaluation
Loss Number (N) of fatalities G

Cost-benefit analysis

1

Spatial Planning

Early warning systems.
Mitigation measures Preparedness planning

Environmental
Impact Assessment

A: Input data

B: Susceptibility assessment

C: Hazard assessment

F: Risk assessment

G: Quantitative risk

H: Qualitative risk

LANDSLIDE RISK ASSESSMENT

Temporal *

FRAMEWORK

*  Vulnerability * Amognt

~
Consequences or

probability Iojseas

= >y

Temporal * Degree of loss to * Quantification of

probability

Elements atrisk Elements at risk

Temporal probability

Duration
Time of onset
Type of hazard

Hazard intensity

Spatial extent
o Initiation
e Spreading/runout

[ 1 |

Vulnerability Elements at

risk
Vulnerability

function Type of Elements
Tyl < 5t risk

Temporal variation

Quantification

e Number

—_— e Economic value
Hazard -
Intensity Location

Type 2

Exposure:
Spatial overlay
of hazard and T
elements at
risk




Penghasilan
Peta




Peta Bahaya dan
Risiko

Peta Kerentanan Peta Bahaya

Peta Keterancaman
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LOKASI CERUN KRITIKAL

PEMANTAUAN CERUN KRITIKAL BIL.2 2022

e PEMANTAUAN CERUN KRITIKAL BIL.2 2022

< LOKASI CERUN KRITIKAL SABAH DAN SARAWAK

LOKASI CERUN KRITIKAL SEMENANJUNG MALAYSIA

Dikemaskini pada November 2022

Dikemaskini pada November 2022
Tahap kritikal cerun
* Rendah
* Sederhana
Tinggi

CRITICAL NO. OF
LEVEL SLOPE

JABATAN MINERAL DAN GEOSAINS MALAYSIA WWww.jmg.gov.my

JABATAN MINERAL DAN GEOSAINS MALAYSIA Www.jmg.gov.my




KAWASAN HOTSPOT TANAH RUNTUH
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NATIONAL GEOSPAST! ﬂL TERRAIN AND SLOPE INFORMATION SYSTEM

Pembangunan pangkalan data geospatial
bencana geologi tanah runtuh
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Sistem Maklumat
Geospatial Terain
& Cerun Negara

(National Geospatial Terrain and Slope Information System)

www.natsis.jmg.gov.my/vl

@ JABATAN MINERAL DAN GEOSAINS MALAYSIA

MATLAMAT

NaTSIS dibangunkan khusus
untuk membantu pihak
berkuasa tempatan dan
Agensi Berkepentingan bagi
proses pengurusan maklumat
tanah runtuh dan cerun dalam
aspek pembangunan fizikal
dan pengurusan bencana
geologi tanah runtuh.



7 MODUL
Inventori Tanah Runtuh

Inventori Cerun

a Bencana Geologi
Geospatial Perancangan

dan Pembangunan ’a Proforma

Geospatial Pengurusan

Terain dan Cerun ’ﬂ Dashboard
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@ natsisjmg.gov.my/map/index.jsp

MODUL ~ & MOHD FARID BIN ABDUL KADIR ~
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Modul: INVENTORI TANAH RUNTUH = mopuL ~ & MOHD FARID BIN ABDUL KADIR ~

X O e

dd/mm/yyyy [m]

Jumlah Tanah Runtuh: 3615

SUB- LOCAL INCIDENT TYPE OF TYPEOF STATE OF STYLES OF DISTRIBUTION
DISTRICT AUTHORITY DATE MOVEMENT MATERIAL ACTIVITY LANDSLIDE OF LANDSLIDE

PROFORMA

Maijlis
Pasir Raja Perbandaran TRANSLATIONAL ACTIVE SINGLE ADVANCING
Dungun

GA2110INL1 411101

Ma
Pasir Raja Perbandaran TRANSLATIONAL ~ DEBRIS SUSPENDED ~ SINGLE ADVANCING
Dungun

l E
B

Majlis
Pasir Raja Perbandaran TRANSLATIONAL SUSPENDED ~ SINGLE ADVANCING
Dungun

Majlis
Pasir Raja Perbandaran TRANSLATIONAL ACTIVE SINGLE DIMINISHING
Dungun

Majlis
Pasir Raja Perbandaran TRANSLATIONAL SUSPENDED  SINGLE ENLARGING
Dungun

Majlis
Pasir Raja Perbandaran TRANSLATIONAL SUSPENDED  SINGLE ADVANCING
Dungun

Maijlis
Pasir Raja Perbandaran TRANSLATIONAL SUSPENDED  SINGLE ENLARGING
Dungun

JABATAN MINERAL DAN GEOSAINS MALAYSIA
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Layer List Legend
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GEOSPATIAL PLANNING AND DEVELOPMENT MODULE

Scale 1 :|17588.2921] | Welcome MOHD FARID BIN ABDUL KADIR | Log Keluar
a o @ «

~
— x

Elevation: ¥

Ground

Length Gain Loss Min Max
3.4 km 0.4 km 0.4 km
Avg

0.1 km 0.4 km
Max Slope \ p
0.2 km 730.0° 137.6°

JABATAN MINERAL DAN GEOSAINS MALAYSIA
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83

Lapisan data geospatial

S s

3,736 281

GB data Pengguna berdaftar
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SISTEM YANG BERKAITAN

JMyGEMS

Malaysia Geospatial Mineral and
Geoscience Information System

BIG DATA ANALYTIC (BDA) KES BISNES
PENGURUSAN BENCANA GEOLOGI
TANAH RUNTUH

JABATAN MINERAL DAN GEOSAINS MALAYSIA
KEMENTERIAN SUMBER ASLI, ALAM SEKITAR DAN PERUBAHAN IKLIM
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TINDAK BALAS BENCANA

Menjalankan pemetaan lapangan di
tapak tanah runtuh bagi membantu
proses Mencari dan Menyelamat (SAR)
dan mengenalpasti punca kejadian



Penggunaan aplikasi geospatial memudahkan dan mempercepat proses penilaian di tapak tanah
runtuh. ({




Penilaian

Penawanan bahaya & Penghasilan
data . peta
risiko
] ® [

e 0 o

GEOSPATIAL KESIMPULAN

dalam pengurusan bencana
geologi tanah runtuh

Penyampaian
maklumat
digital

Tindak balas
bencana
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TERIMA KASIH
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