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ABSTRACT

In recent years, risk-based flood mitigation approach received more attention
compared to conventional or structural approach. However, in developing countries,
literatures on flood vulnerability assessment are limited especially on flood damage.
In Malaysia, the assessment of flood damages is challenging due to data scarcity.
Hence, an attempt has been made to establish a flood damage assessment framework
for an urban area of Segamat town, Johor. The concept of flood risk involved the
elements of hazard, exposure, and vulnerability. The combination of hydrological
characteristics, exposed elements, value of exposed elements, and flood damage
function curve was used for estimation of flood damages. The flood depth and areal
extend were obtained from flood modeling and mapping using HEC-HMS/RAS and
Arc GIS. A site-specific flood depth—damage curve was developed based on land use
category, socio-economic status of the flood victims and property characteristics. Due
to data scarcity, synthetic method was applied to generate flood damage data based on
the 2011 major flood event. Damage percentage was calculated by dividing the
replacement cost by the market value of the properties and plotted against the observed
flood depth. In addition to flood depth, the flood damage was also influenced by
household income and property’s price. Therefore, the residential category was further
divided into three sub-categories; low price house (LPH), medium price house (MPH)
and high price house (HPH). Using R? of 0.76 for commercial area and from 0.80 to
0.85 for various residential categories, the flood depth-damage curves obtained in this
study were good enough and comparable with other studies. The estimated total
damages for residential and commercial categories during the 2011 flood were RM456
mil and RM143 mil respectively. The expected annual damage (EAD) for residential
areas (50,112 units) and commercial areas (9,318 premises) were RM12.59 million
and RM2.96 million respectively. Generalized Pareto (GP) distribution model was
used to estimate peak discharge of 10, 25, 50, 100, 200, 500 and 1000 ARI which were
subsequently applied for deriving flood maps. Based on the GP distribution, the 2011
flood was equivalent to 42 years average recurrence interval (ARI). Flood hazard map
shows that Bandar Seberang area (46,184 properties) was the most affected by flood.
The flood damage risk map illustrates similar patterns where the distribution of
damages were concentrates at the Bandar Seberang area with some properties suffered
damages of more than RM15,000 per unit. Although it is a site-specific study, the
framework can be applied to assess the potential future damages and serve as a basis
for future studies on flood risk assessment in Malaysia.
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ABSTRAK

Kebelakangan ini, pendekatan tebatan banjir berasaskan risiko menerima lebih
banyak perhatian berbanding pendekatan konvensional yang menggunakan
pendekatan struktur. Walau bagaimanapun, di negara-negara membangun, literatur
berkaitan penilaian risiko banjir dari segi kesan kepada masyarakat dan harta benda
adalah terhad terutama berkaitan penilaian kerosakan banjir. Di Malaysia, penilaian
kerosakan banjir sukar dilakukan kerana kekangan data. Oleh itu, kajian ini bertujuan
untuk menghasilkan satu rangka kerja penilaian kerosakan banjir untuk kawasan
bandar Segamat, Johor. Konsep risiko banjir merangkumi unsur ancaman, pendedahan
dan kerentanan akibat banjir. Gabungan ciri-ciri hidrologi, unsur terdedah, nilai unsur
terdedah, nilai anggaran kerosakan disebabkan banjir dan lengkung fungsi kerosakan
banjir digunakan bagi menganggarkan kerosakan banjir. Maklumat aras banjir dan
kawasan litupan banjir diperolehi daripada permodelan dan pemetaan banjir
menggunakan HEC-HMS/RAS dan Arc GIS. Lengkung kedalaman-kerosakan banjir
yang khusus untuk kawasan kajian telah dihasilkan berdasarkan kategori guna tanah,
status sosio-ekonomi mangsa banjir dan ciri-ciri harta benda. Disebabkan kekurangan
data, kaedah sintetik digunakan untuk menghasilkan data kerosakan banjir
berdasarkan peristiwa banjir besar 2011. Peratusan kerosakan (dikira dengan
membahagikan kos baik pulih dengan nilai pasaran hartanah) di plot melawan
kedalaman banjir. Selain daripada kedalaman banjir, tahap kerosakan banjir adalah
dipengaruhi oleh pendapatan isi rumah dan harga kediaman. Oleh itu, kerosakan bagi
kategori kediaman dibahagikan kepada tiga sub-kategori iaitu rumah harga rendah
(LPH), rumah harga sederhana (MPH) dan rumah harga tinggi (HPH). Dengan R? 0.76
untuk kategori komersil dan 0.80 hingga 0.85 bagi pelbagai kategori penempatan,
lengkung kerosakan banjir yang diperolehi adalah baik dan setara dengan kajian-kajian
lepas. Anggaran jumlah kerosakan kategori kediaman dan komersil akibat banjir tahun
2011 adalah RM456 juta dan RM143 juta. Jangkaan kerugian tahunan (EAD) untuk
kawasan kediaman (50,112 unit) dan kawasan komersil (9,318 premis) adalah
RM12.59 juta dan RM2.96 juta. Model taburan Generalized Pareto (GP) telah
digunakan untuk menganggar aliran puncak bagi 10, 25, 50, 100, 200, 500 and 1000
AR, yang seterusnya digunakan bagi menghasilkan peta ancaman banjir. Berdasarkan
model taburan GP, banjir 2011 bersamaan dengan 42 tahun purata selang pengulangan
(ARI). Peta ancaman banjir menunjukkan bahawa kawasan Bandar Seberang (46,184
harta) adalah yang paling terjejas semasa banjir 2011. Peta risiko kerosakan banjir
menggambarkan pola taburan kerosakan yang sama di mana taburan kerosakan
tertumpu di Bandar Seberang dengan sebahagian asset mengalami kerosakan lebih
daripada RM15,000 per unit. Walaupun fokus kajian ini hanya terhad kepada kawasan
kajian, rangka kerja ini dapat digunakan bagi menilai potensi kerugian pada masa akan
datang dan boleh dijadikan asas untuk kajian penilaian risiko banjir di Malaysia pada
masa-masa akan datang.
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