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ABSTRAK

Sabah merekodkan kejadian gempa terburuk pada 5 Jun 2015 dengan 18 kematian
dan kerugian mencapai hampir RM200 juta. Kajian tesis ini bertujuan untuk
membangunkan sebuah model rangka kerja Strategi Pengurusan Risiko Gempa
Bumi (RiMS-RE) di kawasan Ranau yang terdedah kepada bahaya seismik
sederhana yang menggabungkan aspek spatial dan temporal. Rangka kerja ini
digunakan untuk menjalankan Pentaksiran Risiko Gempa Bumi (RiskA-RE), dan
maklumat digunakan untuk mencadangkan Mitigasi Risiko Gempa Bumi (RiMit-RE).
Pentaksiran Bahaya Gempa Bumi (HAs-RE) dengan teknik Inventori,
geomorfometrik, dan Probabilistic Seismic Hazard Assessment (PSHA) mendapati
Bahaya gempa bumi pengezonan makro 10% menunjukkan bahawa 19.88%
daripada luas keseluruhan kawasan kajian adalah berada dalam kelas bahaya
sangat rendah, 20.19% bahaya rendah, 19.98% bahaya sederhana, 19.92%
bahaya tinggi, dan 20.03% adalah bahaya sangat tinggi. Bagi bahaya gempa bumi
pengezonan makro 2% didapati bahawa 19.74% daripada luas keseluruhan
kawasan adalah berada dalam kelas bahaya sangat rendah, 20,06% bahaya rendah,
19.79% bahaya sederhana, 19.82% bahaya tinggi, dan 20.6% adalah bahaya
sangat tinggi.Pengenalpastian Elemen Berisiko Gempa Bumi (REI-RE) (Populasi dan
Nilai Harta Benda) dan Pentaksiran Kemudahterancaman Gempa Bumi (VAs-RE)
(Fizikal, Sosial dan Persekitaran) menunjukkan Kemudahterancaman Gempa Bumi
(VAs-RE) di kawasan Ranau adalah 19.17% daripada keseluruhan kawasan kajian
adalah dikelaskan sebagai kemudahterancaman Sangat Rendah, 20.87%
kemudahterancaman Rendah, 21.37% kemudahterancaman Sederhana, 19.94%
kemudahterancaman Tinggi, dan 18.64% kemudahterancaman Sangat Tinggi.
Peta Risiko Gempa Bumi (ERMap) melalui analisis Penganggaran Risiko Gempa
Bumi (REst-RE) menunjukkan Tahap Risiko Gempa Bumi (ERD) 10% 27.03%
daripada keseluruhan kawasan adalah dalam zon Berisiko Sangat Rendah, 27.86%
dalam zon Berisiko Rendah, 24.42% dalam zon Berisiko Sederhana, 11.44% dalam
zon Berisiko Tinggi, dan 9.25% dalam zon Berisiko Sangat Tinggi. Bagi ERD 2% ,
34.09% daripada keselruhan kawasan adalah dalam zon Berisiko Sangat Rendah,
21.99% dalam zon Berisiko Rendah, 17.38% dalam zon Berisiko Sederhana,
18.95% dalam zon Berisiko Tinggi, dan 7.59% dalam zon Berisiko Sangat Tinggi.
Zon Risiko Tinggi dan Sangat tinggi bagi ERD 10% dan ERD 2% masing-masing
ialah 20.69% dan 26.54 daripada keluasan kawasan kajian. Zon Risiko Tinggi dan
Sangat Tinggi terumpu bahagian tengah dan tenggara kawasan kajian disebabkan
oleh pengaruh geologi dan sifat batuan yang lebih rapuh (Gravel Pinousuk dan zon
sesar). Disamping elemen berisiko yang lebih tinggi menigkatkan lagi nilai
kemudahterancaman dan mempengaruhi nilai ERD yang lebih tinggi. Penilaian
Risiko Gempa Bumi (REv-RE) dijalankan berdasarkan lengkung F-N dan penentuan
Indeks Toleransi Risiko (RTI-RE) mendapati bahawa tahap penerimaan masyarakat
terhadap ancaman gempa bumi di Kawasan Ranau adalah bertoleransi dan tenang
berbanding kawasan lain yang tiada ancaman gempa bumi. Mitigasi (RiMit-RE)
mencadangkan dua kaedah iaitu mitigasi struktur dan mitigasi bukan struktur
berdasarkan kepada analisis REv-RE sebagai usaha untuk mengurangkan risiko
gempa bumi. Hasil kajian ini mencadangkan bahawa model RiMS-RE melibatkan
prosedur HI-RE, HAs-RE, REI-RE, VAs-RE, REst-RE, REv-RE dan RiMit-RE.
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ABSTRACT

EARTHQUAKE RISK ASSESSMENT MODEL IN RANAU AREA, SABAH

On 5 June 2015, Sabah had its deadliest earthquake, which resulted in 18 fatalities
and damages of about RM200 million. This thesis aims to construct a spatially and
temporally integrated Earthquake Risk Management Strategy framework model
(RiMS-RE) for the moderately seismically hazardous Ranau region. This framework
is utilized to conduct Earthquake Risk Assessment (RiskA-RE), and the resulting
data is utilised to suggest Earthquake Risk Mitigation (RiMit-RE). Earthquake Hazard
Assessment (HAs-RE) utilising Inventory, geomorphometric, and Probabilistic
Seismic Hazard Assessment (PSHA) techniques determined that the 10% macro
zoning earthquake hazard indicates that 19.88% of the entire study area is in the
Very Low- Hazard, 20.12% is in the Low-Hazard, 19.98% is in the Medium-Hazard,
19.92% is in the High-Hazard, and 20.03% is in the Very High-Hazard. Regarding
the 2% macro zoning earthquake hazard, 19.74% of the total area was determined
to be in the Very Low-Hazard, 20.06% in the Low-Hazard, 19.79% in the Medium-
Hazard, 19.82% in the High-Hazard, 20.6% in the Very High-Hazard. Identification
of Earthquake Risk Elements (REI-RE) (Population and Property Value) and
Earthquake Vulnerability Assessment (VAs-RE) (Physical, Social, and Environmental)
indicate that 19.17% of the Ranau area is classified as Very Low-Vulnerability,
20.87 % as Low-Vulnerability, 21.37 % as Medium-Vulnerability, 19.94 % as High-
Vulnerability, and 18.64% as Very High-Vulnerability. Using the examination of
Earthquake Risk Estimation (REst-RE), the Earthquake Risk Map (ERMap) reveals a
10% Earthquake Risk Level (ERD). 27.03 percent of the total area is in the Very
Low-Risk zone, 27.86 percent in the Low-Risk zone, 24.42 percent in the Medium-
Risk zone, 11.44% in the High-Risk zone, and 9.25% in the Very High-Risk zone.
34.09% of the region is in the Very Low-Risk zone, 21.99% is in the Low-Risk zone,
17.38% is in the Medium-Risk zone, 18.95% is in the High-Risk zone, and 7.59% is
in the Very High-Risk zone, according to the ERD 2%. The High-Risk and Very High
Risk-Risk Zones for ERD 10% and ERD 2% account for 20.69% and 26.54% of the
research area, respectively. Due to geological influence and the more brittle
character of the rocks (Pinousuk Gravel and fault zone), the High and Very High-
Risk Zones are concentrated in the center and southeast regions of the research
area. In addition, items with a greater risk amplify the vulnerability value and
impact the elevated ERD value. The Earthquake Risk Assessment (REv-RE) was
done based on the F-N curve, and the Risk Tolerance Index (RTI-RE) determined
that the Ranau community's levels of acceptance of the threat of earthquakes are
moderate and tolerant compared to other places where there is no earthquake
threaten. In an effort to decrease earthquake risk, RiMit-RE suggests two strategies,
structural mitigation and non-structural mitigation, based on REv-RE analyses.
According to the findings of this study, the RiMS-RE model incorporates the HI-RE,
HAs-RE, REI-RE, VAs-RE, REst-RE, REv-RE, and RiMit-RE processes.
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