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Ciletuh Geopark: Nurturing Nature, Quenching Thirst - Innovating 
Solutions to Irrigation Challenges!
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Geopark Ciletuh, as a UNESCO Global Geopark, Geopark Ciletuh as a 
conservation area that preserve flora and fauna such as Raflesia 
Arnoldi. Geopark Ciletuh is located in the southwest of Sukabumi 
Regency, West Java, Indonesia. It covers an area of 126,000 ha or 1260 
km2 which covers 8 sub-districts and 74 villages. 

Location

Waterfalls Biodiversity Hot Springs Cultures

Beaches



Paddy Fields
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8.048 hectares of 
paddy fields

over 80% of the 
community relies 
on agriculture as 

their primary 
source of income.

rice production 
reached 40,390 tons 

in 2020

Based on the Regional Spatial Planning of the Sukabumi Regency, The Ciemas District is designated 
as the center of the agricultural secor activities for paddy rice plants in the Sukabumi Regency.



Distribution of Paddy Fields in Ciemas District

In the year 2022, the Ciemas subdistrict having a total of 8.048 hectares of paddy fields. With the highest proportions were 
found in the villages of Cibenda, comprising 2.000 hectares, followed by Mandrajaya with 1.910 hectares, and Ciwaru 
covering 1.700 hectares

Source: Badan Pusat Statistik Source: Badan Pusat Statistik
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Source: Badan Pusat Statistik

Distribution of Paddy Fields in Ciemas DistrictMap of Sub-Districts in Ciemas District



Irrigation System of Paddy 
Fields in Ciemas District

65% of paddy fields use 
conventional irrigation 
practices 

01

Mainly sources from nearby 
rivers and rain water

02

Paddy fields having no 
monitoring system 

03

Source: Badan Pusat Statistik
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Irrigation System in Ciemas District
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Climate Change
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Climate Change
Climate change have significant effects on the patterns of extreme 
wet and dry seasons, impacting the irrigation of paddy fields and their 
crop yealds

Extreme Dry Season01
• Increase the vunerability of floods
• Based on the flood risk analysis, 

46.36% is a flood-prone area.
• Damage irrigation land area
• often occurs in:

⚬ Mandrajaya Sub-District
⚬ Mekarsakti Sub-District
⚬ Tamanjaya Sub-District
⚬ Cibenda Sub-District

Extreme Wet Season
• Disruption of water availability
• Increase risk of drought for irrigation 

channels.
• often occurs in:

⚬ Mekarsakti Sub-District
⚬ Cibenda Sub-District
⚬ Mandrajaya Sub-District
⚬ Girimukti Sub-District
⚬ Sidamulya

02
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Irrigation Corps of farmers in the coastal 
zone of Geopark CIletuh are failing during 

both dry and rainy season
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Impacts

Difficulty in fulfilling 
food needs

Local community are 
losing one of their biggest 

source of income

Threatened the 
well-being of local 

community



CLIMATE CHANGE

HUMAN ACTIVITIES

River Drought

Floods

Conventional 
Agriculture 
Practices

Mismanaged 
Water

Damaged 
Irrigation 
Land Area

Water 
Scarcity for 

Irrigation

Irrigation Corps of 
farmers in the coastal 

zone of Geopark CIletuh 
are failing during both 
dry and rainy season

Difficulty in 
fulfilling food 

needs

Threatened the 
well-being of local 

communities

Local community are 
losing one of their 

biggest source of income

Problem Tree
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What do we need?
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Available
Options

Infiltration Wells

Rain Water Harvesting

Polder

Retarding Basin

Rain-fed Reservoir

Detention 
Pond
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Cost Impact Lifetime Stakeholder
Constructio

n

Legislation L.A. Sustainability Operations Maintenance

Our Criteria
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WHY

A Proven Formula

Decision Making Tools:

HOW

Rank Priority 

The Analytical Hierarchy Process

WHAT

Choice Architeture
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Results
Detention Pond

Infiltration Wells

Rain Water Harvesting

Retarding Basin

Rain Fed Reservoir

Polder

1

2

3

4

5
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Detention Pond

Infiltration Wells

Rain Water Harvesting

Compared to two other options, detention 
pond has the  

Detention Pond:
The Right Priority?

Based on top three priorities: 

largest storage 

More water stored during wet 
season

More water that can supply  
irrigation during dry season
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Detention Pond:
The Ultimate Answer? 

Average discharge on 
October-March is
 

4,37 m/s 

on April-September

16,10 m/s 3 3

While the average discharge on 
the nearest watershed are only

8,06 m/s 3

2,12 m/s 3

*wet season 

*dry season 

wet 
season

dry 
season
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Is It Feasible?
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Detention Pond:
Advantages & Drawbacks

Huge
Storage

Flood
Control

Detention ponds work as temporary 
sponges for rain. They hold onto 
stormwater during downpours.

Its capacity depends on several 
factors like size, depth, and design, 
but some can hold millions of 
gallons. Storage power plays a 
crucial role when it comes to dry 
season. 

Land
Acquisition

Cost Detention ponds can be expensive 
to build and maintain, especially 
large ones. The cost of land, 
excavation, materials, and ongoing 
upkeep can quickly add up, 

While great for flood control and 
water quality, it needs plenty of 
spaces. This can be an issue and 
needs plenty of time to research 
further. This may not visible for 
nearest time. 

In conclusion, detention ponds offer the solution needed to reduce flooding. The large 
storage capacity can also provide a solution to water shortages during the dry season. 
However, in the near future, this solution is facing major challenges to implement due to 
the high cost and land acquisition permits. 
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Detention Pond

Infiltration Wells

Rain Water Harvesting

So, What to implement?

Based on top three priorities: 
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Maximizing Solution

Imagine saving water, nurturing every plant, and boosting profits, all with 
laser-focused irrigation. That's the power of precision, a game-changer for farmers 
and the planet.

Precision Irrigation System

More Efficient Water Use 

Investing in local voices builds lasting solutions – empowered communities 
become architects of their own progress.

Local Empowerment

Long Term Investment
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Water Education and Water Behavior

STakeholderr, local organization, and local 
community

Infiltration Wells and Rainwater 
Harvesting

Detention Pond

First Phase

Second 
Phase

Final Phase

Combined with precission irrigation system



"None of us is as smart as 

all of us." 

- Ken Blanchard



Phased Solution

Research and Planning

Describe the products development
timeline phase by phase in detail
and effective. 

Promotion and Activation

Describe the products development
timeline phase by phase in detail
and effective. 

Planning New Variety of Product

Describe the products development
timeline phase by phase in detail
and effective. 

Monitoring and Evaluation

Describe the products development
timeline phase by phase in detail
and effective. 

2024

2025

2026

2027
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