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ABSTRACT

Flooding is the most devastating hydro-meteorological hazard in Baleendah. Therefore,
communities in Baleendah needs more attention because they suffer the impacts every year. This paper
focused on mapping flood hazard in the 1-km2 area in Baleendah. The study used spatial analysis
functions in ArGIS. Also, an on-site survey was conducted to know the height of inundation by floods
within the study area. The resulting flood hazard map shows that all communities are exposed to flood
hazard with the total number of 5349 houses inundated by floods. The degree of inundation is divided
into three (03) levels, low (0-0.5 m), moderate (0.5-1.5m), and high (above 1.5m). Positive attitude
towards early actions and early warning systems, collaboration among disaster relief institutions and
local government are recommended for reduction of flooding disaster risk.
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A

INTRODUCTION

Flooding is one of the most
devastating hazards worldwide, which
affects people’s lives, socio-economic and
ecological systems (Alexander et al.,
2011). Flood hazards are the most common
and destructive of all disasters and are a
constant threat to life and property. Each
year, flood disasters result in tremendous
losses and social disruption worldwide,
with significant consequences including:
a) human and animal life losses, b)
destructions of infrastructures,
communication networks, and
agricultural/livestock buildings, c) loss of
crops and soils, d) transport of sediment
loads and pollutants (Downton and Pielke,
2001; Golian et al., 2010). Worldwide
floods, especially during the last decades,

record significant high rates both in

absolute number of events, and in terms of

financial losses. Specifically, it is
estimated that floods cause about 40% of
the damages caused by all natural disasters
(Ologunorisa and Abawua, 2005; Munich
Re, 2016).

Researchers have different views on
the conceptualization of flooding based on
the sources, impacts, extent or a
combination of different factors. Schanze
(2006), Nyarko (2000), and Merz et al.
(2007)

inundation of an area by unexpected rise of

conceptualized flooding as
water by either dam failure or extreme
rainfall duration and intensity in which life
and properties in the affected area are
under risk. An event becomes a disaster
when there is a serious disruption to the
functioning of a community involving

widespread human, material, economic or
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environmental losses and impacts, which
exceed the ability of the affected
community to cope using its own resources
(UNI-SDRR, 2004; UN-ISDR, 2009).
2007),

perceived flood risk as the combination of

European Commission (EC,
the probability of a flood event and of the
potential adverse consequences for human
health, the environment, cultural heritage
and economic activity associated with a
flood event. It is important to recognize
that flood risks are human or societal
concern rather than being an inherent
characteristic of the natural system.

Many countries especially in
Southeast Asia and Africa face a severe
increase in flood risk (Di Baldassarre et al.,
2010a; Winsemius et al., 2016). The
different types of flooding are: river
floods, flash floods, coastal flooding,
urban floods, and sewer flooding
(Kourgialas and Karatzas, 2016).

Flood risk maps are generated using
multi-parametric approaches that combine
physical (hazard) and socio-economic
(vulnerability)  factors.  Nevertheless,
existing global flood risk projections fail to
accurate predict the dynamics of socio-
economic development or/and climate
change (Ward et al., 2015; Winsemius et
al., 2016). The knowledge of flood hazard
is also essential to adapt any strategy for
minimizing the flood risk, which in turn

can reduce the losses of human life and
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damages in urban and rural sectors
(Pappenberger et al., 2013; Sampson et al.,
2015). Flood hazards can be defined as
threatening events, or the probability of
occurrence of a potentially damaging
phenomenon within a given time period
and area (Di Baldassarre et al., 2010b).
However, in recent years, flood hazard
maps are still lacking in many countries.
This is mainly due the limited availability
of adequate data for flood hazard studies
such as hydrologic observations, historical
flood events, and topographical surveys of
channels/floodplains (Samela et al., 2017).
All these data are rarer in ungauged river
basins of many developing countries of
Asia, Africa, or South America. Based on
this, for producing large scale flood hazard
maps, several researchers have addressed
the prediction of flood hazard at ungauged
sites by using regionalization methods,
simplified hydrological routing schemes,
methods based on geomorphology for
generating relationships between flood and
floodplain, and wusing high resolution
satellite images for quantifying changes in
surface water (Nardi et al., 2006; Dodov
and Foufoula-Georgiou, 2006; Manfreda
et al., 2011; Pekel et al., 2016; Samela et
al., 2017).

Geospatial techniques such as Remote
Sensing and Geographic Information
System (GIS) have been useful tools for

mapping floodplains and flood disaster
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risks in most parts of the world and the
outputs proved efficient and useful in
disaster management planning (USGS,
2011; Nyarko et al., 2015).
works in different parts of the world have

Research

shown that integration of remote sensing
data, flood hazard data, and data on socio-
within ~ GIS
platforms, is an efficient approach to

ecological  indicators
generate flood vulnerability and risk maps
for a given area (Nyarko, 2002; Forkuo,
2012; Merz et al., 2007).

It is important to have hazard,
vulnerability and risk maps at community
to identify vulnerable elements to help
save lives and properties. Therefore, the
main objective of this work is to propose a
methodology to create a flood risk map
using GIS spatial analysis functions in
Baleendah, = Bandung, West Java,

Indonesia.

. MATERIALS AND METHODS

The study was conducted in

Baleendah, = Bandung, West Java,
Indonesia. The study area extends between
6°59°18.8> S to 6°59°52”’7 and
107°37°24.4° to 107°37°58.3”’. Baleendah

is part of is part of the upstream Citarum
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watershed. The Citarum River Basin
(DAS) is the largest watershed in West
Java with an area of 6,614 km? and a length
of 300 km (Jasa Tirta Il, 2002 in
2006). The
watershed was inhabited by 8.5 million

Hadisantosa, Citarum

inhabitants (1999) held several important

roles, among others (Wardhani, 2005):

= |tis where the existence of three large
reservoirs in West Java (Saguling,
Cirata, and Jatiluhur) since 1962.

= lIrrigate an agricultural
network of 300,000 ha in the Pantura

irrigation

area of West Java
= Be a source of drinking water for the
urban areas of Bandung, Cimahi,
Cianjur, Purwakarta, Bekasi,
Karawang, and Jakarta.
= Utilized for other purposes such as
floating fish floating area, recreation,
and sports facilities.

Baleendah is a flood subscription area
in West Java. Since ten years ago, there
have been frequent floods in this area. The
study of Citarum River Basin (2011)
characterized approximately 1,651.5 ha
(39%) of the Baleendah region potentially
affected by floods each year (BBWS

Citarum, 2011).
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Figure 1. Maps of the study area in Andir, Baleendah

In this study, GIS-based spatial is

applied to create a flood hazard map in

Baleendah. The study determines the

potential of inundation to know which

houses might be inundated by floods. Also,

community consultation is conducted to

know the degree of inundation in the study

area. Finally, the flood hazard map with

different levels of inundation is created. To

do so, the following procedure is applied.

Firstly, a digitization process is
performed to obtain spatial data such
as river and housing data in the
research area.

Secondly, an on-site survey is
conducted to know the height of

inundation in the research area.

Then, we perform spatial analysis
functions in ArcGIS (Buffer and
Intersect) to find out how many
houses might be inundated by floods.
Finally, the flood hazard map with
different level of inundation is
created. This category is based on
survey data of flood height in the
research area. The low category is
based on the height of inundation
from 0-0.5 meter, the moderate
category is based from the height of
inundation from 0.5-1.5 meters, and
the high category is based on a flood
height above 1.5 meters. Then the
data is processed into raster form and

categorized from low to high.
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Figure 2. Methodology

C. RESULTS AND DISCUSSION

Figure 03. Spatial data of river and house distribution in the study area
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Figure 05. Result of Buffering River in Baleendah Area
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Figure 06. Result of Intersect from Buffer River and House

One way to create a flood hazard map
is to do spatial analysis (buffer and
intersect). To do that, we must have a river
vector data to do spatial analysis.
According to Indonesia's disaster risk
book, the process for creating disaster risk
maps requires a buffer spatial analysis
process. This process is done by buffering
by 300 meters in the river in the research

area.

After that, we conducted a spatial
analysis process using intersect to get the
number of houses that have flood impact in
the research area. From the data processed,
then obtained the result that there are 5349
houses that have flood impact in the
research area. This illustrates that in the
study area almost all houses have flood

impacts coming from the citarum river.
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To strengthen the analysis in creating
flood hazard maps, we surveyed the entire
study area to obtain overall flood heights
by creating sample points and making
simple models with a view to illustrating
and creating flood hazard categories in the
study area. Based on the survey data we
got across the study area, we analyzed that
overall houses in the study area had an
impact on flooding. However, the height of
the floods in different regions. We analyze
that the danger of flooding will be even

greater if the house gets closer to the river.

. CONCLUSIONS
Based on the data and results of part 4, the

following conclusions are obtained:

Figure 07. Risk Maps of Flooding in Andir, Baleendah

1. According to Indonesia's disaster risk
books, in theory the impact of floods
will extend along 300 meters from the
river. By following this theory and the
results of research, it can be
concluded that the house that
impacted flooding in the research area
is 5349 homes.

2. However, after we conducted a field
survey, all houses were affected by
flooding in all research areas. But the
impact of the floods has variations in
flood heights. These altitudes range

from 0.1 - 4 meters.

3. Based on survey data and filling

questionnaires, Floods in the study

area came due to high rainfall and
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water delivery from other regions

such as Majalaya, Dayeuhkolot,
Dago, and other areas.

4. Based on the results of the

questionnaire, Baleendah area is a

basin area that makes this area a place
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