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STT: Source to Tap
IFRM: Integrated Flood Risk Management
EWSIP: Enhanced Water Security Investment Project
ESP: Engineering Services Project
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RPJMN 2020/2024 Infrastructure Priorities

Penyediaan 
Pelayanan Dasar

Infrastruktur Mendukung Sektor Unggulan

Pengelolaan Air Tanah, 

Air Baku dan Air Minum 

Berkelanjutan

Akses Sanitasi Aman

Akses Perumahan dan 

Permukiman yang 

Layak dan Terjangkau

Keamanan dan

Keselamatan Transportasi

Ketahanan Kebencanaan 

Infrastruktur

Konektivitas Sektor Unggulan

Tol Laut  + Antarmoda

Pengembangan Wilayah / 
Pusat pertumbuhan

Pengembangan Wilayah / 
Pusat pertumbuhan

TOL LAUT

Kawasan 

Terbangun

KTI / Daerah 

TertinggalArea 
Pelabuhan

Area 
Pelabuhan

Pertanian

Industri 
Pengolahan

Jasa dan 
Pariwisata

PEMERATAAN 
(3T)

PUSAT PERTUMBUHAN

Pembangunan TIK:
• Pemerataan infrastruktur dan 

akses TIK
• Pemanfaatan/utilisasi TIK di dunia 

usaha, 
• Pemanfaatan/utilisasi TIK pada 

bidang pemerintahan dan 
layanan publik

• Peningkatan kapasitas 
industri TIK dalam negeri

• Peningkatan kapasitas SDM 
TIK dan literasi digital 
masyarakat

• Dukungan regulasi dan 
kebijakan

Energi, Ketenagalistrikan dan TIK

Pembangunan Energi dan Ketenagalistrikan
• Energy Equity : Rasio Elektrifikasi dan 

Kualitasnya(SAIDI dan SAIFI) serta Bahan 
Bakar untuk Memasak

• Energy Security : Pembangunan 
Infrastruktur Energi (Pembangkit litsrik, 
Smart Grid, Jaringan pipa gas, dan kilang)

• Environmental Sustainibility : 
Pengembangan EBT dan Efesiensi Energi

• Restrukturisasi sektor 
ketenagalistrikan 
(redefinisi tupoksi PT PLN)

• Kebijakan harga dan 
subsidi

• Insentif daerah (bagi hasil 
dari pembangunan 
infrastruktur energi)

Waduk Multipurpose dan Modernisasi Irigasi

Aksesibilitas Daerah Tertinggal

Pengembangan Terpadu Wilayah Pesisir

Infrastruktur Perkotaan 
(Smart City)

Smart Housing

Smart Mobility

Smart Environment

Smart Disaster Management

Smart Economy

Smart People

Smart Government

URBAN

Rencana Pembangunan Jangka Menengah Nasional (RPJMN) 
National Long-Term Development Plan
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BAPPENAS Quick-Win Programs

IWRM

1. Smart 
Water 

Management

2. Water for 
Food Security 
and Nutrition

3. 
Multipurpose 

Storage for 
Water, Food, 

Flood, and 
Energy

4. Disaster 
Resilience 

Infrastructure

5. North Java 
Integrated 

Coastal 
Development

6. Green 
Infrastructure

7. Water 
Safety Plan



Water Security: Linkages through the SDGs

Source: UN Water –
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Source-to-Tap Framework

STT Framework

Module 1:
Delineate and 
characterize 
water source

Module 2: 
Conduct 

contaminant 
sources

Module 3:
Assess water 

supply

Module 4: 
Evaluate water 

system 
management

Module 5: 
Audit water 
quality and 

quantity

Module 6: 
Review financial 

capacity  and 
governance

Module 7: 
Characterize 

risks

Module 8: Risk 
management  

actions
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Integrated Flood Risk Management Framework

Fluvial / River

Pluvial / Stormwater

Coastal
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Climate Change / Coastal Processes



1
4

Land Subsidence



Eventually the coir fabric and structural 
earth wall itself will be completely 
overgrown with hydro-seeded grass 
and other vegetation.

Nature Based Solutions
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Climate Change Modelling: TA 9191

- Scope: Climate change projections and anomalies

- Database: Temperature, Precipitation and Evaporation

Hydrologic Modelling: EWSIP 

- Scope: Evaluation of Rainfall to Runoff processes

- Database: Hydromet. network (BWS/PUSAIR), LULC (ESA) 

Hydraulic Modelling: EWSIP

- Scope: Evaluation of Runoff to River hydraulics (1D/2D)

- Database: Flow gage network, DEM (BIG), Validate (ESA)

Erosion Modelling: ESA

- Scope: Sediment yield from the watershed

- Database: RUSLE / MUSLE parameters

Sediment Yield and Watershed Management: IFAD

- Scope: Sediment yield along the watershed system

- Database: Sediment characterization, WOCAT (World 
Overview of Conservation Approaches and Technologies)
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Climate Change Modelling: TA 9191

- Scope: Climate change projections and anomalies

- Database: Temperature, Precipitation and Evaporation

Hydrologic Modelling: EWSIP 

- Scope: Evaluation of Rainfall to Runoff processes

- Database: Hydromet. network (BWS/PUSAIR), LULC (ESA) 

Water Allocation Management: EWSIP

- Scope: Evaluation of Optimized Water Supply

- Database: Reservoir Inflow/Storage, Distribution, Demand

Erosion Modelling: ESA

- Scope: Sediment yield from the watershed

- Database: RUSLE / MUSLE parameters

Sediment Yield and Watershed Management: IFAD

- Scope: Sediment yield along the watershed system

- Database: Sediment characterization, FAO–WOCAT (World 
Overview of Conservation Approaches and Technologies)
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- SC1: Existing conditions without FRM projects

- SC2: BBWS proposals for FRM

- SC3: EWSIP enhancements for FRM

- SC4: SC3 with climate change (2030 and 2050)

EWSIP: Scenario Analysis
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EWSIP / ESP STT Portfolio

0%

10%

20%

30%

40%

Sidan Tamblang Tukad Unda

2030 2050

0%

10%

20%

30%

Keureuto Lau Simeme

2030 2050

By 2030: 10 – 30%
By 2050: 10 – 20%

Contribution of STT to Drinking Water supply

Keureuto
Reservoir

Lau Simeme
Reservoir

Bener 
Reservoir

Jragung Reservoir &
Dadi Muria RWS

Sidan, Tamblang, 
Tukad Unda Reservoirs

0%

5%

10%

15%

20%

Bener Dadi Muria Jragung

2030 2050
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EWSIP / ESP IFRM Portfolio

0%
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40%
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100%

FRM-1:
Risk

FRM-2:
No Risk

FRM-3:
Risk
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Buildings and People: FRM 1 (Risk) – FRM 2 (No Risk)
Agriculture Areas:        FRM 3 (Risk) – FRM 4 (No Risk)

Belawan 
Ular Padang

Cimanuk 
Cisanggarung

Jratun
Seluna

Mahakam

Contribution of IFRM to reduction in FR 

Buildings and People: 20% - 30%
Agriculture areas:        10% - 20%



STT Tools



European Space Agency (ESA) - Geo4IRBM

1. Hydrologic characterization: Rainfall to Runoff

2. Soil Erosion / Sediment yield characterization: 
Reservoir storage

3. Crop intensity characterization: Irrigation Water 
Demand and Consumption
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1. Hydrologic Characterization

Land Cover Maps

Applied for:

▪ Hydrological and 
hydrodynamic models to 
optimize water management, 
as information on terrain 
roughness 

▪ Reference for Potential soil 
erosion modelling, Land Cover 
Changes mapping, Cropping 
intensity mapping, Ecosystems 
mapping 
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Cirebon city

Land Cover map for
Cimanuk-Cisanggarung
WS



2.1 Soil Erosion Characterization

Potential Soil Erosion Maps

Applied for:

▪ Delimitation of areas endangered with 
high erosion (consequence of 
deforestation and lava flows)

▪ Delimitation of areas endangered with 
landslides (possible influence on 
streams flows and floods occurrences)

▪ Sediment yield modelling
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2.2 Sediment Yield Characterization

Sediment yield modelling

Applied for:

▪ Determination of expected lifespan 
of selected reservoirs

▪ Support in prioritisation of 
investments connected water 
supply assurance for agriculture

▪ Support in initial definition of 
infrastructural countermeasures 
against silting of reservoirs
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Jatigede Reservoir



2. Sediment Yield Characterization



3. Crop Intensity Characterization

Crop intensity in agricultural areas driven 

by the difference in color composition 

caused by:

▪ water coverage on the fields

▪ different types of crops cultivated

Benefits:

▪ Assess coverage of agriculture area

▪ Estimates on crop patterns and crop 

water requirements

▪ Assess irrigation water demand

28

August, October, December

February, April, June



IFRM Tools
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Enhanced Flood Risk Protection

2-Dimensional

1-D



ESA-Geo4IRBM Water Surface Map-Validation / 
Evaluation of Water Extent in 2D hydraulics

Geo4IRBM Water Surface Map 2D Flood Model EWSIP (Q25) Comparison of Geo4IRBM Water 
Surface Map and 2D Flood Model 

EWSIP (Q25)

ESA –Sentinel
images:
Water extent

EWSIP – 2D 
Hydraulic models

EWSIP – 2D 
Hydraulic models
validated via ESA



Flood Risk – 2D Hydraulics

(a) Flood Risk Map Scenario 1

(b) Flood Risk Map Scenario 4

- Scenarios: 1 and 4
- Flood Hydrographs: 5-year, 25-year
- Map: Flood Risk(Extent – Hazard – Risk) 
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TRTA EWSIP-
Preparation

• Outputs: (i) climate change projections, hydrodynamic modeling, 
satellite based land and water management information, natural 
based solutions, (ii) optimized WRM and enhanced FRM and STT 
subprojects, (iii) Pre-Feasibility reports for the FRM/STT subprojects, 
(iv) templates for Social and Environment Safeguards, (v) economic 
and financial analysis, and (vi) loan documents

L3455 ESP-

Design

• Inputs: BWS/BBWS/CK DED and EWSIP Pre-Feasibility Reports

• Outputs: DED, Safeguards (Social and Environment), LARP and EFA 
in selected basins

EWSIP-

Construction

• Inputs: ESP Design

• Outputs: FRM/STT Facilities constructed in selected river basins

Stage 1

Stage 2

Stage 3

EWSIP and ESP Linkages
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TRTA 
EWSIP-

Preparation

• Numerical modeling (Hydrology and Hydraulics) - completed

• Pre-Feasibility reports - completed 

• Project Administration Manual – to be finalized in December

• Costing and EFA - to be finalized in October

• EARF/LARF – to be finalized in November

• IEEs/LARP surveys – to be finalized in November

• Timeline: 2018-2019

L3455 ESP-

Design

• DED – ESP FRM: Belawan Ular Padang – exp. completion Jan 2021

• DED – ESP FRM: Jratun Seluna – exp. completion Nov 2020

• DED – ESP FRM: Cimanuk Cisanggarung - exp. selection Oct 2019 

• DED – ESP FRM: Mahakam - exp. selection Dec 2019 

• DED – ESP STT: December 2021

• Duration: 18 months

EWSIP-

Construction

• Expected Timeline: 2021 – 2025 in stages

EWSIP and ESP Implementation Period

Stage 1

Stage 2

Stage 3



Feasibility/Master Plan Guidance for STT/IFRM 

• Technical
• Numerical modelling in hydrology/hydraulics/sediment yield/climate change

• Surveys in geotechnical/land use-land cover/households/assets

• Topographic mapping (DEM, River-bathymetry, LIDAR-floodplain, pipeline route)

• Analyses for structures/soil mechanics/foundations

• Safeguards (Environment and Social)

• Economic and Financial Analyses
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Flood Risk Management – improved level of protection

Water Allocation Management – improved level of delivery



Proposed Enhanced Water 
Security Investment Project

(EWSIP)

Terima Kasih..
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Water Availability Hydrographs:
Existing conditions and Future projections
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Flood Hydrographs:
Existing conditions and Future projections - IFRM
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Hydraulic Modelling:
Integrated Flood Risk Management
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Hydraulic Modelling:
Integrated Reservoir/WTP/Water network



Integrated Flood Risk Management Plan
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Proposed Enhanced Water 
Security Investment Project

(EWSIP)

Terima Kasih..
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