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Sungai Meluap dan Rob, 8 Kecamatan di
Cirebon Terendam Banjir

Cirebon flood 202‘1;.,.;_-
source: news.detik.com
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9‘ Cirebon is a pa rt of the “Segltlga Rebana”that has been proposed to be the Iargest speC|aI economic zon
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in Indonesia. Cirebon Regency is mostly planned to be industrial area (Regional Spatial Plan of Cirebon Regency

2018-2038). I_-Iowever it has potential risk of flood, high waves, erosion & abrasion. Source: West Java Province
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2010-2016 WHY?

The research area is the Mundu Bay that consist of 3
district (Mundu, Astanajapura, and Pangenan), 29
km shoreline length, Total area 93,17 km2.

Ci,r;ebon’bistict Flood Hazard Risk:

cers rtsc. TALUN

X ) Mundu Bay part of “Segitiga Rebana” and
i, sene / A directly adjacent to the city of Cirebon which has
- high development pressure.

Mundu Bay locates in an active sediment cell with
the middle-high risk natural hazard risk such as

Bl ke flood, erosion and abrasion.
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CONGRESS 2022 W& Warsa W, Poland Ideally Mundu Bay has its coastal defense, however
- - they do not have it.

There is no buffer zone or structural protection for
the coast that damage the human and built
environment on the land.

The insignificant coastal defense create a higher

Integrated Coastal Defense
and Renewable Energy Power Plant
Based on Shoreline Management Plan will be
one of the solution for Mundu Bay Sustainable
Development
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RESEARCH OBJECTIV

UNGE SGY. YT

[0 identify the existing condition of coastal process, natural
environment, built environment and coastal defense, in
Mundu Bay coastal area.

ll

2. To analyze impact of the existing condition of Mundu Bay
coastal area.

3. T design the Integrated Coastal Defense and Renewable

Energy Power Plant for Mundu Bay Sustainable
Development Based on Shoreline Management Plan

RESEARCH METHOD

A shoreline management plan (SMP) is a large-scale
assessment of the risks associated with coastal processes
and helps to reduce these risks to people and the
developed, historic and natural environment.

Four key components of SMP:

* the coastal processes,

* the coastal defences,

— ¢ land use and the human and built environment,
* the natural environment.
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The West of“WaIes Shoreﬁne Management Plan e

SOUFC - WW

The coastal defense along Cirebon Coastal areais
still not optimal. That i is why the Clrebon coast

COASTAL DEFENSE BASED ON SHORELINE
MANAGEMENT PLAN (SMP)

Shoreline Management Plan is the most suitable method to develop the coast of
Cirebon because it has a complete mixture of coastal defense, coastal processes,
development of built environment, and protection of natural environment. The aim of a
shoreline management plan is to provide the basis for sustainable coastal defence policies
within a coastal cell and to set objectives for the future management of the shoreline.

There are already coastal defences and other coastal structures (such as ports and
harbours) on many shorelines. It is important to assess how these defences affect
coastal processes. How effective they are and their residual lives will affect future coastal
changes. Many defences will need major work in the future if existing defence standards
are to be maintained or improved. Operating authorities should make sure that a
programme is in place for regularly inspecting all defences. These surveys should provide
up-to-date information on the location and type of existing defence structures, together with
an assessment of their condition, performance and residual life. Operating authorities
should be recording this information in the national flood and coastal defence database.
SMP studies should use this data base
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LAND USE CHANGES OF MUNDU BAY DEVELOPMENT

Existing Land Use Map Land Use Planning Map
(Cirebon Regional Spatial Plan 2018-2038) (Cirebon Regional Spatial Plan 2018-2038)

Environmental Impads;

" 1.Reduced Water
Catchment Area
2.Insufficient water supply
~ 3.Pollution, Liquid and Solid
waste production.
4.Increase the natural hazard risk
(flood, erosion, abrasion).

Proposed Solution;

—Commaity Rorat Disaster-prone Area Community Forest Ar...
O“m prsgnated Mk A{'_a Aj\;rl'culwral Area - . .
- Local Protected Area B msanes  LONAllow & Deep Infiltration well
omiing Kive “"  2.Proper drainage system.
- Binkng Ares 3.Natural coastal defense
_ ruismares | (mMangrove plantation).
- meey s ivea | 4 Stryctural water breaker.

Housing Area

—_ Local Protacted res 5.Multipurpose water breaker for
renewable energy power plant.

Agricultural Area

Dominated by cultural (73,5%) Dominated by Industrial rea (34,1%)
and Housing area (13,6%) and Housing area (26,6 %)
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SOCIALIMPACT OFLAND USECHANGES of MUNDU BAY DEVELOPMENT
Mundu District Astanajapura District  Pangenan District
Positive Positive Positive

- —

Cirebon Regency Spatial Planning (2018-2038), shows that most of the area being converted
to industrial area which has the very low environmental functions.

Most of the Mundu, Astanajapura, Pangenan areas will be converted into mdustrlal areasso -
xthatthelrenwronmental functlon W|IIdecrease i e «\, N BL
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Breakwater

Breakwater
Zone

Design of Integrated Coastal Defense
and Renewable Energy Power Plant

sars P(Ec TALUN

Shallow & deep infiltration wells is proposed for water
resource management;

Shallow Infiltration Well

1. Ground water level >0.5m

2. Located on flat land and at least 1 m from the building
foundation.

Deep Infiltration Well

1. Preferably in land subsidence areas or inundation areas

2. Groundwater level drop in critical condition e

3. Ground water level >4 m

4. Notclose to the river. e

BATU MAYOR REGULATION NUMBER 21 YEAR 2015 CONCERNING DEVELOPMENT WELLS e SIS, W~ KEC. BABAKAN
AND BIOPORI - KEC, KARANG WAREN
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| Multipurpose breakwater is proposed for the natural hazard risk (flood, erosion, abrasion) reduction.
Breakwater zone is placed in area with high wave potential based on annual wave direction. Wave direction follows
windrose, thus from the annual data, the wave direction is towards the southeast. Other than that, estuary is placed
groin/breakwater in order to prevent sedimentation in downstream.

Mangrove zone is placed in areas close to residents so that it can be used as mangrove tourism.
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Design of Multipurpose Breakwater for Renewable Energy Power Plant
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Breakwaters

are constructed to reduce wave forces in the water area
behind the structure. The wave force is reduced through a
combination of reflection and dissipation of incident wave

energy.

Benefit

e Solutions in dealing with coastal damage due to high
abrasion and erosion.

e Preventive action in dealing with the risk of flooding that
occurs in the Mundu Bay area as an area with high
economic value because it is designated as an industrial
area.

Innovation

The breakwater investment cost which is quite large is
economical due to the use of breakwater as a renewable
energy power plant, and green space tourism.

ater & Green Space Tourism Breakwater &

_Multipurpose Breakwater for Renewable Energy Power Generation to break waves and prevent sedimentation, erosion and abrasion and power plant
sites. Effective Lenlth : 200 meters, Width : 4 meters, Stone Type : tetrapod
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Renewable Energy Potensial of Mundu Bay SolarWind, Wave,and Tidal
Data

Energy production:

Inputrate of solar panels around 1000 Watts /m2, 15-20% efficiency. 1square meter insize,

produce around 150-200W in good sunlight.

Given the average capacity factor for small wind turbines, a 10 kW turbine will produce roughly 14,892kWh per

year. . www.shutterstock.com - 696570247
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) cirebon3 - Notepad Mundu Legend
File Edit Format View Help Wiite a description for your map e ;2“2’

5-21
| Nilai Elevasi-elevasi Penting (cm): \L_1 s

8-57
Highest Water Spring (HWS ) : 53.18, Iml. Kejadian : 1 ::7-88
Mean High Water Spring (MHWS) : 45.77, Iml. Kejadian : 458 P ot
Mean High Water Level (MHWL) : 41.77, Iml. Kejadian : 7720 P F’as-arMundu
Mean Sea Level (MSL ) : 31.48, Jml. Kejadian : 162936 O sk P M
Mean Low Water Level (MLWL) : 19.82, Iml. Kejadian : 7747 o % EZD:” Mu" - ':: °:S
Mean Low Water Spring (MLWS) : 15.88, Iml. Kejadian : 458 e U Ty
Lowest Water Spring (LWS ) : 7.23, Iml. Kejadian : 1

Nilai elevasi-elevasi penting diikatkan pada MSL (cm):

Highest Water Spring (HWS ) : 21.70, Iml. Kejadian : 1 g - :
- Mean High Water Spring (MHWS) : 14.29, Iml. Kejadian : 458 : RSN -5 G HS maX = 1 -4 O meter
“$iMean High Water Level (MHWL) : 10.29, Jml. Kejadian : 7720 AN o ‘ T
Mean Sea Level (MSL ) : .00, Iml. Kejadian : 162936 ' ‘ & o W =
r Mean Low Water Level (MLWL) : -11.66, Iml. Kejadian : 7747 - TR o N 4 ? 7R M S maX 5 ; 08 meter
Mean Low Water Spring (MLWS) : -16.40, Iml. Kejadian : 458 - g 2 T e
Lowest Water Spring (LWS ) : -24.25, Jml. Kejadian : 1

Tunggang pasang : 45.95 cm
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Calculation of Breakwater Design

br = 1229 192.3
=001 s
To make a perfect salient we use
T2

lo= 5 22 i

Ybr

9.81 x 5.308° - - = .

Lo— — 43.989 meter Y2 =055xYbr=0.55x192.3m = 105.77 meter

2w
To make a subdued salient, we use LhYb=12

Slope in munduy bay, m = 0.02

o=12
Ho' 1.48 _ 568 v
gT*  9.81x5308% Lb=12xYb=12x10577 = 123.3 meter |
T i - ] “
i Hb N To make distance with other breakwaters (Lg)
o~ M T Lexvd_
i N 1z Y
it Hb=11xHo’
A _055x(1233)°
‘| Hb=1.1x148 = 1.5 meter & 9= —1o577 UM
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CONCLUSION

The existing regional spatial planning (RTRW) 2018-2038 of Cirebon Regency will increase the natural
hazard risk, such as flood, abrasion, erosion, sedimentation that threat the coastal community. The land use
changing become industrial area will increase the natural hazard risk and cause other problems of waste,
water and energy demand, human resources, and social impact.

The Integrated Coastal Defense and Renewable Energy Power Plant Based on Shoreline Management Plan
will be one of the solution of for Mundu Bay Sustainable Development. The proper land use planning, water and
wastewater management, sewerage system and groundwater artificial recharge will be the comprehensive
solution to fulfill the water demand of Mundu Sustainable Development.

The multipurpose breakwater for renewable energy power plant will be the solution to minimize the
natural hazard risk of flood, erosion and abrasion instead of to fulfill the water demand of Mundu Sustainable
Development.

The Integrated Coastal Defense and Renewable Energy Power Plant, the breakwater construction costs

- which are quite expensive can be compensated with the economlc benjﬁts that can be generated by the
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power plant and green space tourism built on the b@kwater
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FUTURE RESEARCH

1. Further research is needed to determine the dynamic characteristics of the coastal area
of Mundu Bay, determine the environmental impact and natural damage and the solution that
can be applied to overcome the existing problems.

2. Detailed data on the potential of renewable energy in the study area, including the potential
for solar, wind, wave and tidal energy is needed to to optimize the use of existing resources.

3. Feasibility study and detailed engineering design for the construction of the breakwater in
the study area is needed to implement the ideas that have been made in this research.
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