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Abstract

Flooding is a problem that often occurs in urban and rural areas. Flooding can be caused
by an overflow of drainage flow that exceeds its capacity. In 2019, Galudra Village, Sumedang
Utara Subdistrict flooding happened, the cause of the flood was indicated since the Cisumdawu
development project, based on observations in fields, the flood caused by the overflow of local
drainage flows that caused inundation of 20-50 cm which inundated the paddy field and Galudra
Village area. From the results of the hydrological analysis, it was found that the Catchment Area
at the study site was divided into 2, with each area of Subcatchment 1 being 283.1 ha and the
area of sub-catchment 2 being 414.9 ha. With extreme rain period of 2 years (R2) of 91.05 mm
and an extreme rain period of 5 years (R5) is 107.59 mm. From the results of SWMM modeling,
it is found that the most effective flood control is by bypassing the channel and enlarging the
downstream channel dimensions in the form of a trapezoid.
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1. Introduction

Flooding happens in urban areas is
caused by existing drainage capacity cannot
accommodate  runoff  (Kodoatie and
Sugiyanto). In a watershed, the reduction of
green absorption areas has reduced the
ability to function as an environmental
buffer zone (Dr. Ir. Suripin). In 2019,
Galudra  Village, @ Sumedang  Utara
Subdistrict flooding happened, the cause of
the flood was indicated since the
Cisumdawu development project, based on
observations in fields, the flood caused by
the overflow of local drainage flows that
caused inundation of 20-50 cm which
inundated the paddy field and Galudra
Village area.

The flood was triggered by a
decrease in an absorption area in catchment
areas due to increasing population, activities
and land requirements, so that happens
interventions in  urban activities on
conservation areas and green open spaces
(Hasan et al.). Based on these conditions, it
IS necessary to research the management of
flood control so that there is no assumption
about the Cisumdawu toll road construction
project which is causing bad development
for Galudra Village.
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Figure 2 Sub catchment in Study Area

2. Literature Review
2.1 Average Rainfall with Polygon
Thiessen Method
The rainfall needed for the flood
control plan is the average rainfall in the
whole area not the rainfall at a certain point.
This rainfall is called regional rainfall and is
expressed in mm (Sosrodarsono, 1993,
p.27)
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Figure 3 Methode Polygon Thiesen

With :

P, = Theisen coefficient

A, = The area represented by the
measurement stations

A = Overall area (Km?)

d= Py,.dy + P,.dy + -+ B,.d,

With :

d = Regional maximum rainfall

P, = Thiessen's coefficient

d, = Rainfall height measured from the
measurement station

2.2 Frequency Distribution

The types of frequency distributions that
used in this research are:

a) Normal Distribution

b) Lognormal Distribution

c) Pearson Log Distribution 111

d) Gumbel distribution

Normal distribution

XT:)_(‘l‘KTS
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With:

, n 2
S - n—1(X_X)

n-1
With :

Xp =the expected value,

X = the average value,
S = the standard deviation,
Ky = frequency factor

Log Normal Distribution
YT = ?+ KT.S

With :

Y = the estimated value

Y (Y = logX) =the average value
S =standard deviation

K= frequency factor

Log Person 111 Distribution
logX; = logX +K.S

Gumbel Distribution

1
XTT':b-I_EYTT

With,

S. - YnS
a==danb= X — ==
S Sn

Where ;

Y, = Reduced Mean depending on the
number of samples/data

S, = Reduced Aviation standard which
also depends on sample/data n.
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2.3 Rainfall Intensity

From the rainfall period then
determined the intensity of rainfall per hour
with the assumption that the duration of rain
is 6 hours. To get the rainfall intensity
Mononobe formula is used

2
[ = R24 (24‘)§
24 \T

Where:

I = Rainfall Intensity (mm/hr)

T Rainfall Duration Time (hr)

R24 = Maximum Rainfall in 24 hour
(mm)

2.4 Hydroloical Design Criteria for
Retenton Pond.

Determination of the return period
for retention pond design based on the
catchment area and city typology based on
PU Permen No.12 / PRT / M [/ 2014
concerning the Implementation of the Urban
Drainage System (Science).

Table 1 Return Period for Retention

Pond Design
City Catchment Area (ha)
Typology | <10 | 10- | 100- | >500
100 | 500
Metropolis | 2yr | 2-5 | 5-10 | 10-25
yr yr yr
Big City 2yr | 2-5 | 5-10 | 5-20 yr
yr yr
Small City | 2yr | 2-5 | 2-5 |5-10yr
yr yr

Source: (Menteri Pekerjaan Umum)
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Based on table, its determined that
for the Catchment area with 100-500 ha in
the small city is used 2-5 year return period
design.

2.5 SWMM

Storm Water Management Model
(SWMM) is a dynamic simulation model of
the relationship between rainfall and runoff.
This model is used to simulate single or
continuous events over a long period, both
in the form of runoff volume and water
quality, especially in an urban area.

In modeling using SWMM there are
parameters used in data processing, these
parameters are:

Table 2 Parameter — Parameter
Pengolahan Data SWMM

No Fixed Parameter Free Parameter
1  Rainfall %Imperv

2  Area Channel Width
3  Elevation Channel Height
4  Width Channel Shape
5 Infiltration

6  %Slope

7 N-Imperv

8  N-Perv

9  Dstore Imperv

10 Dstore Perv

11 %Zero Imperv

Source: (Rossman)

3. Method
The steps in this research process are as
follows:
1) Collecting survey data and
secondary data. The data required
include:
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a) A map of the earth's shape

b) Rainfall data from 2 climatology
Station, there are Jatimulya
station and Paseh station. With a
length of observation duration of
16 years each.

2) Data analysis

The intended analysis is as follows:

a) Determine the Sub catchment
area from a map.

b) Rainfall analysis using the
Thiessen method.

c) Statistical parameters which are
parameters used in data analysis
of a variable. Then do the
distribution type selection to get
the appropriate distribution

d) Flood Modeling with Storm
Water Management  Model
(SWMM).

4. Result and Analysis
4.1 First Modeling Scenario
In this first scenario, there is an
existing modeling that aims to equate the
modeling conditions with conditions in the
field. In this scenario, parameters are also
arranged so that the results of the modeling
approach the actual conditions.
The parameters set in this scenario are;
1) % Impervious = 50 (dense urban
settlement)
2) Roughness = 0.01 (concrete lining
channel)
3) 2 year rainfall period
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Figure 4 Channel Condition (link) Result
on the First Scenarios
The first scenario modeling showed

a channel in red indicating that the existing

channel capacity is not able to

accommodate water discharge, while a

channel in green indicates that the channel

is still able to accommodate water
discharge. The results obtained are as
follows:

1) Link 9, 10 and 11 at second hours there
was an overflow due to the channel
being unable to accommodate the water
discharge. The channel is located in the
village area of Galudra.

2) At Link 9,10 and 11 there was an
overflow as high as 20 cm.

3) According to fields data, it can be said
that this modeling is appropriate.
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Figure 5 The results of SWMM modeling
first scenario.
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Figure 6 Long section and Discharge on
the channel that occurs overflow
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Figure 7 Flood conditions in one of the
houses of citizens at Galudra village

Figure 8 Flood conditions in paddy fields
in the village of Galudra

4.2 Second Modeling Scenario
In this second scenario the modeling
is carried out by enlarging the dimensions
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of the channel, which was previously 0.50 x
0.50 meters (square) to be enlarged into a
trapezoidal shape with a bottom width 1.00
meters and 1: 1 of slope and 2 yearly rain.

Figure 9 The results of SWMM modeling
second scenario.

—

Figure 10 Long section and Discharge on
the channel Link 9 and 10 that occurs
overflow

4.3 Third Modeling Scenario

In this scenario, input from first Sub
catchment is not calculated. By connecting
the drainage channel that was previously
entered into the culvert with the channel
across. These changes by hoarding the left
side of the road, to be the basis for the
placement of channels that pass over the
culvert. And the dimensions of the exciting
channel are enlarged to the size as in
scenario 2.

Figure 11 The results of SWMM
modeling third scenario.

W trre e Pt e b

Figure 12 Long section and Discharge on
the channel Link 9 and 10 in the third
scenario
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In this third scenario the canal is seen still
yellow which indicates that in channels 9
and 10 there is no overflow of water but the
condition is critical. However, in this
scenario the peak discharge at Node 10 has
decreased to 1.64 m® / s. From scenario 2
and 3 the same result is obtained that there
is no overflow in the channel but the
channel is in critical condition. However,
when viewed from the ratio of incoming
flow to the channel, scenario 3 is more
effective. In scenario 2 the peak discharge
in channel 9 is 25.5 m®/ s and in channel 10
it is 16.7 m® / s, whereas in scenario 3 the
peak discharge in channel 9 decreases to 18
m®/s and channel 10 becomes 16.5 m® /s

4.4 Fourth Modeling Scenario

This fourth scenario modeling is the
same as scenario 3, but it uses 5 year rain
period.

Figure 13 Long section and Discharge on
the channel Link 9 and 10.
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In this scenario seen in channel 9, 10
does not overflow but the channel is in
critical condition. This indicates that the
dimensions of the channel can
accommodate up to 5 yearly flood
discharges.

5. Conclusion
The conclusions of this study are:

1) The Catchment area at this study site is
divided into 2 sub-catchment with each
area of sub-catchment 1 being 283.1 ha
and the area of sub-catchment 2 being
414.9 ha.

2) Based on the Hydrology analysis
obtained extreme rain with a return
period of 2 years (R2) of 91.05 mm and
a return period of 5 years (R5) is
107.59 mm.

3) Based on the Minister of Public Works
Regulation No. 12 of 2014 that for
small cities with a catchment area of
100-500 ha, rainfall returns from 2-5
yrs are used to calculate the discharge.

4) From the simulation results, it is found
that the third scenario is the most
effective way to control flooding in
Galudra Village,

5) The reason why the trapezium channel
was chosen because in the Galudra
Village there is still a large area of rice
fields making it possible to make a
larger trapezium channel. Also from a
technical standpoint, making and
installing is easier compared to box
culverts that require truck access roads.
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