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Community perceptionstowardsthe causes of flood in Air
Pacahar ea, PadangCity, Indonesia

BAMBANG ISTIJONO?, TAUFIKA OPHIYANDRI?, and AN NISA?

1Civil Engineering Department, Engineering Faculty, Andalas University
KampusUnandLimauManis, Padang, Indonesia
Email: bistijono1452@yahoo.co.id, t_ophiyandri@yahoo.co.uk

Abstract:

There is a rapid development in Air Pacah areaesli®99. This area used to be a remote area anarding basin of
Padang City. In 2011, it was designated as the memd quarter complex for Padang City government.@rtbe
negatife impact of its development was the incredsiood frequency. In order to mitigate the floagbvernment
conducted a flood control project at Maransi Riwbich passes this area. However, this project basompleted yet
due to land acquisition problem. Accordingly, theper aims to identify community perception on fla@auses and
into what extent the flood control project has ffiggd the community. Thirty semi-structure intemvie were
conducted between May and October 2015 and analygied descriptive statistic and content analysthod. It was
found that community feel that there has been arease in flood frequency, flood depth, and floadation. There
are four dominant factors that have significantacton flood, rain duration, lowinfiltration areaassive construction
of real estates and offices, and bad drainage myst®@mmunity who live exactly next to the constioictsite has
benefited from the flood control project, on theethand community at the upstream has not fegddbkive impact
yet because the construction halted due to landsaiipn problem. As a result, it is strongly recoemded that
government to immediately acquire the land needetht flood control project.

Keywords: community perception, flood, flood caydksod control, land acquisation

1. Introduction land acquisition problem by the Government of Padan

. . City, river widening work can only be carried oat 840
Air Pacahis a new developed area at the east airigad meters. As a result, the expected benefit of thedf

City (0°570"S; 100°2111"E). The development was control project is not optimal. Accordingly, therpose
marked by the construction of Padang Bypass Rodd an broj P : gy, p

A ) : of this paper is to find out how the public perieptof
Bus Terminal in 1999. In 2011, this area was desiigh flood events that occurred in the area of Air Paaath

as the new h_ead quarter cor_nplex for Pa_1dang CI%to what extent community perceived the benefithe
government. Since then, massive construction of ney  Jd control project

government building, universities, hospitals, ptéva
office and real estate was took place.

As a results, it seems there is an increase ofdfloo
frequency in this area. As noted by Istijono [hEre has
been 12 flood occurrences between 2011 and 2048 in
Pacah. Damage and losses into property, economic
disruption, fatalities are evitable. Fig 1 showseweh
Padang Bypass road can not be passed by vehicle.

To overcome the problems, government has tried to
mitigate flood events, one of them is by carrying a
flood control project in Maransi River and LuruilivBr
which pass through Air Pacah area. The constructfon
this project was planned for 2200 meters long and
implemented from 2012 to 2014 by Water Resources
Department of West Sumatra Province. However, due t

#02080410 Copyright ©2016 CAFET-INNOVA TECHNICAL SXIETY. All rights reserved



Community perceptions towards the causes of flaodlii Pacah area, Padang City, Indonesia

causes of flood due to human actions are the chgngi
conditions of river bank, slums area, litter, dademnage
to flood control building, and inappropriate floodntrol
systems.

For flood control, further Kodoatie and Sugiyanio[3
explain that there are two approaches can be made,
structural and structural methods. Non- structural
methods include watersheds management, land use
regulation, erosion control in the watershed, flood
warning system, and legal approach. While the sirac
method include by construction of dams, retentionds,
check dams, reducing the slope of a stream, river
improvement,  diversion, and construction of
embankment.

2.2. Flood in Padang City

Padang City is the capital of West Sumatra province
Administratively, the city of Padang is composedLaf
districts and 104 villages. According to BPS [4fth
population of Padang City in 2014 is 876.678 inteatis
and population density is 1261 inhabitants/km20@3,

the rate of precipitation of Padang reached anagecof
347.50 mm per month with an average of 18.83 days o
rainy days per month.

As Padang city is located in lowlands with relatjviéat
topography and next to the beach, and is passéidey

2. Literature Study major rivers and 16 small rivers, the city was trextly
o inundated by flood. Indonesian disaster data and
2.1, Flood, Causes, and Mitigation information (DIBI) [5] notes that from 2002 to 20tt&ere

According to BNPB [2] flood is water runoff
whichexceed its normal confines, Istijono [1] adiat
flood process can be explained. Menurutlstijondhiéd]

occurrence of rooding_can be explained by l00k#tg ;s recent flood events are flood on March 16,880
sqrface run-off which is Qqual to.the total voluroie Kuranjiriver and LimauManis river, flood on 24 July
.ra|'nwafter deducted by interception of .Water, watebg12 and 12 September 2012 (Hidayat, [6]). The last
|nf|Itrat.|on', water storage, water evaporation, @ant 504 event have pushed some houses to be relotmated
transpiration. This factor can be simplified into: a safer place. On Wednesday, September 4, 2018sfloo
AP=VH-(C+R+T)(1) in Air Pacah caused Padang Bypass road impassable

whlere APf Is _the flow of_surface yvater, VH Is the_ (Figure 1) and lead to Padang City Hospital pasidratd
volume of rainwater, C is water interception, R is to be evacuated (Figure 2).

infiltration area, and T is water reservoir.

The value of AP will be greater if the value of € and 2:3. Flood Control

T are small, and vice versa AP value will be srifatie  Flood control structure has been carried out Padztyg
value of C, R and T are large. The greater the féw dating back during Dutch colonial era which markgd
surface water, the greater the potential of flogaiment, the construction of Banda BatangBakali (diggingrv
and if AP exceeds the carrying capacity of therrthen  This project is carried out to divert some of thenf of

flood will occur. ArauRiver which passing through the trade center of
Padang at the time.

has been 32 occurrences of floods in Padang Citg.d®
the area which is often flooded is Air Pacaharea.

In more detail Kodoatie and Sugiyanto[3] classifie t
causes of flooding into two factors, natural fastand
human factors. Naturally the cause of flood is lyeav
rainfall, the effect of physiography, erosion and
sedimentation, low capacity of rivers, inadequate
drainage capacity, and the influence of tide. Wtkiile

International Journal of Earth Sciences and Enginge
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Community perceptions towards the causes of flaodlii Pacah area, Padang City, Indonesia

center of Padang City would be a flood-free ardas
consequence is that the government should increase
LuruihRiver and MaransiRiver capacity so it will able

to accommodate the flood discharge over a perid@bof
years 120 m3/sec and 34 m3/sec respectively.

Land acquisition plan
in 2015

Land acquisition which
has not acquired yet

Figure 2. Flood in Local Hospital of Padang City in 2 Project location
Air Pacah area _ .‘ e (840 m)

x=Nh

Considering the frequent occurrence of flood indag
City, a comprehensive study was undertaken fordflo
prevention in 1983. This study was conducted byAJIC [
(Japan International Cooperation Agency) namely
Padang Area Flood Control Project. This projecttsatio :
conduct a thorough study of flood control, drainage®
plans, and feasibility studies to identify and ptize &
activities to be implemented. Results of the sthdg el ;TS O

become the basis of a flood control project in Padzaty Figure 3. Project layout and land acquisition.
(ICA, [7]). (source: Dinas PSDA Sumbar)

Some projects that have been implemented for floodhe detail location of the project is shown in Figy3.
control in Padang city are normalization of Floogh@  The funding is come from the West Sumatra provincia
and BatangArauriver in 1992-1997, Kuranji river budget with a contract value of Rp. 30 billion (U$D.5

normalization, Padang coast defence system, and thaillion), implemented with a multi-year contracofn 7
most current flood control project, Maransi rivezay =~ December 2012 until 6 November 2014. Initial plaasw

2012-2014. to conduct 2400 m river normalization. However, tlue
. . land acquisition problem, the project can only beied
2.4. Community Perception out along 840 meters. Chronologically, the distaote

According to Bahasa Indonesia dictionary (KKBI).[8] ang that can be acquired is 150 meters in 2010, 25
perception can be mjerpreted as a response (a0t  eters in 2013, and 440 meters in 2014.

directly from something or what someone knows tgiou o )

the senses. Referring to this definition, community~orms of activities that have been carried out f&{h2
perception is how Community perceived the floodrese to 2014 include the construction of estuaries, dike

that occurred in the area of Air Pacah. canal wall (Figure 4).

3. Case Study

Case study on this research is associated witlfiahd
control project at Luruih/MaransiRiver in Air Pacatea.
With this project, it is expected that Air Pacalsaas the

International Journal of Earth Sciences and Enginge
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(source: Dinas PSDA Sumbar)

4. Methodology

This paper was a further development from a prelam
research regarding community perception at AiaPacah
area (see Ophiyandri et al., [9]). Previous studsw
conducted using 20 respondents which become aa issu
on its validity and reliability. As a result, thisudy was
resulted from 30 semi-structure interviews. The
interviews were conducted between May and October
2015. Sampling method used is a purposive sampling,
where the respondents has to be lived in Air Pacah
before 1999.

Respondents profile is shown in Table 1. It cars&en
that the average age of respondents is 43.4 yeats a
majority respondents have lived in this area mbent
35years. None of respondents graduated from uritiyers
and majority of them working as a farmer.

The interview guideline is structured into four tseas,
where the first section is about respondents detaild

the second and the fourth sections are about coftynun
perception towards flood based on time occurrences,
before 1999, between 1999 and 2012 (before thel floo
control project begin), and after 2012. Respondemeiz
invited to share their opinion about flood causes,
frequency, impact, and especially for questiongraft
2012 respondents were asked whether they already ha
benifited from the project. For this section, theais
devided into three: (1) KuraoPagang where the
construction project was exactly taken place, (2)
GunungSangku, 1.5 km upstream from constructioa are
and at the west of Padang Bypass road, and (3)
BatangLuruih, 2.5 km upstream from constructioraare
and the east side of Padang Bypass road. From 30
respondents, 11 respondents live in KuraoPagang, 10
respondents live in GunungSangku, and 9 respondents
live in BatangLuruih. Further, data was analyseithgis
descriptive statistics and content analysis.

Table 1. Respondent profile

Age (years) Lived in Air Pacah (yearsfducational Background Occupation
Description Age Description Total Description Total Description  Total
Min 22 0-20 1 Non educated 1  Businessman 7
Max 75 20-35 8 Elementary 10 Farmer 14
Average 43.4 35-55 11 Junior High Sc 10 Housewife 8
>55 10 Senior High Sc 9  Others 1

International Journal of Earth Sciences and Enginge
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5. Resultsand discussion the average of flood depth is less than 50 cm.rAf99,
respondents which say that the average depth gas le
than 50 cm decrease into 43%. Majority of respotalen
Community perception towards flood frequency andsaid that the flood depth was between 0.5 and &met
flood depth were shown in Figure 5 and Figure @ali  Respondents were also asked about the maximumtheigh
be seen from Figure 5 that before 1999, 77% ob6f flood and flood duration. According to them, rhés
respondents said that flood was rarely occurrediin an increase in the average of highest flood déjutim 28
Pacah. However, after 1999, majority of respondentsm before year 1999 to 71 cm after year 1999. irhe t
(43%) claim that flood was always occurred, andof flood duration also rise from 4.7 hours befoealy
unexpectedly 27% of them said that flood occurmeehy 1999 to 13.3 hours after year 1999.

time rain poured. It implies that the flood freqagn

increase significantly. 5.2. Flood Causes

5.1. Frequency and Flood Height

Table2 shows the causes of flood according to
community perceptions. From 8 factors introduceétha
OBefore 1999MAfter 1099 time period before 1999, only one factor has areex¢ly
significant impact to flood, which is ‘a long timmain
duration’. Sixty five percent of respondents agreéh
this opinion. At the time period after 1999, majprof
respondents said that there are four factors filedss
an extremely significant contribution to flood. FHhare
‘long rain time duration’, ‘low infiltration area”many
& & & residential areas and offices building’, and ‘baaithge
S & > & system.
There is a significant shift on three factors adoay to
& time analysed (before 1999 and after 1999), natogly
Figure 5. Community perception towards flood infiltration area due to the construction, the eaging
frequency number of residential area and office buildingsywad
as bad drainage system. The last is inline with Kam
80% [10]. In the period before 1999, people thought tha
DBefore 193MAfter 1999 lack of water infiltration areas and the rapid depenent
as a factor that 'not significant at all'. Thistéadncreases
to ‘extremely significant' and ‘very significant’
respectively in the period after 1999. While thaidage
20% conditions transform from ‘significant' to ‘extredge
significant'.

80%

60%

40%

20%

0%

& <

N
&

60%

40%

0%

Furthermore, the public perception of the lengthzof
: : : time, deforestation, and the will of God is notfted
Figure 6. Community perception towards flood depth. petween categories before and after 1999. TheHeofgt

) ) rain time is still considered as a factor that textely
Figure 6 shows the average of flood depth accorthng gjgnificant”, while deforestation and God’s will stiy
community. Before 1999, 70% of respondents saitl thgemain in the ‘significant’ category.

<50 cm 0.5-1m >1m
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Table 2. Percentage of community perception tatheses of flood (before and after 1999)

Not significan  Slightly L Very Extremely
- Significant L o
Causes of flood at all significant significant  significant
<99 >99 <99 >99 <99 >99 <99 >99 <99 =99
- Long time rain duration 00 0.0 0.0 3.3 6.7 3.3 .333 6.7 60.0 86.7
- Low infiltration area 36.7 00 267 33 267 10.00a 133 0.0 733
-Many residential areas and office 433 o5 433 67 67 33 33 467 3.3 433
building
- Bad drainage system 6.7 0.0 333 6.7 40.0 20.0 138.7 6.7 56.7
- Deforestation at river upstream 3.3 3.3 33.3 20.8.36 66.7 0.0 6.7 0.0 3.3
-lack of public awareness to preserve 43 3 g 157 433 367 567 33 00 00 00
the river
-throwing garbage intoriverand 467 500 333 467 133 333 33 00 33 00
sewers
- God's will 00 00 33 33 933 867 00 33 33 76.
5.3. Impact of flood control project decrease in flood frequency. Respondent 3 compmlare
This section will discuss what the respondentsfouowS :

perceptions on flood control and the impact thayth
have felt since project construction. As explaiirethe
methodology section, for this section the studyaaee
divided into three locations. All respondents stateat
they had been aware of the activities, which inegah
they know from other community (60%) with 13 %
stating that they know from a socialization carred by
the government.
Since the flood control project was implementedydhl
respondents (30 %) stating that there has beeoraate
in the frequency of flood in this area, and allstdting
this is that people who live in the area KuraoPggaear
the project site ). Respondent 1 states that:

"... In the past, prior to this project, we expaded

flood, water inundated a lot of places, our ricdds

"When its rain for 3 hours, rain is turning intorgb
Padang bypass roas blocked the water flow, causing
floods'.

Respondent 4 adds :
"In the past, flood only happened when its raining
for all day, but now, only a few hours our area
becoming flooded, as height as adult’s knee. In
Junior High School 27, the flood was higher, forced
the school to close."

From above, it can be stated that the people wi® li
close to the flood control project already feel blemefits
of this project. Community at this location peraeihat
there has been a decrease in the intensity ofgloafhile
those who are at a bit far from the project sitavérd
upstream) have not yet benefited from this activity

were flooded and sometimes washaway. After th€onsidering this benefits, then it is highly recoemded
construction, when raining, water flows smoothlgan that the government to immediately do land acqigisat
does not block anymore." programme.

Respondent 2 added that there is a decrease id floo

height level. He stated: 6. CONCLUSION AND RECOMMENDATION
"Since the flood control project taking place, werev 6.1 Conclusion
not experiencing flood anymore. Before, the flood .

It can be concluded that:

height was three hollow brick, but now less thare on ; .
hollow brick" 1. The community perceives that there has been an
increase in flood frequency, flood height, as vesll

Meanwhile, for community living in Region 2 and X |
Region 3, none of them stating that there has lzeen the length of flood time between the period before
1999 compared to the period after 1999 .
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2. Prior to the rapid development in Air Pacah areal®]
factors that have extremely significant impact on
flood is just the length of rainy time. While after
1999, there are four very influential factors oe th
occurrence of flood, the length of rainy time, ladk
water inflitration areas, the number of residential
area and office buildings , as well as poor dragnag[’]
conditions

Community who live near the location of flood
control already feel the positive impact of this (8]
project. While community who live slightly
upstream from the project site has yet to feel the
benefits of this project. (0]

6.2. Recommendation

The construction of Maransi River flood control ject

was hampered by land acquisition. By looking at the
benefit that already felt by some community, gti®&ngly
suggested that the government of Padang City to
immediately acquire the land needed for flood auntr [10]
project.
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