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PURPOSES
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 To give inputs and recommendations to any 
concerned parties on how to achieve sustainable
food production through applying sound integrated 
approach of water resource management.
To formulate multidimensional aspects and their 
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 To formulate multidimensional aspects and their 
interactions contributing to the integrated water 
resource management for sustainable food 
production.

 To introduce water saving, high yield, organic SRI 
Technology.  



SRI Paddy compared to the 
conventional paddy
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SRI Paddy more resisting to 
unexpected circumtances
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Miyatty Jannah 
Crawuk, Ngawi

BP HOPPER and BAD WEATHER
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SELARAS PRINCIPLE FOR SUSTAINABLE 
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FOCUSED VARIABLES & INDICATORS
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Biodiversity 

Local Wisdom 

Pollution

GHG Emission

Amenitiy 

W.Resource

Water Quality

CO2 NH4 N2O

High Value Forest Reserved Wildlife 

Local Knowledge Social Events 

Rural Landscape
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SELECTED SITES
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 BASINS
1. Jeneberang Watershed (New Irrigation System)
2. Saba Watershed (Established Irrigation System)

 FARM LANDS
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 FARM LANDS
1. Tertiary Paddy Fields.
2. Uplands.
3. Settlements.
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SABA 
BASIN
BALI
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9 JENEBERANG BASIN
SOUTH-SULAWESI
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OBJECTIVES

1. To figure out hystorical, present and future trend 
of LUCC in the studied areas.

2. To identify significant problems and their driving 
forces in the studied areas contributing to LUCC. 
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forces in the studied areas contributing to LUCC. 
3. To make clear waterflow regimes and the existing 

water management in the studied areas.
4. To deliver frameworks for intregrated water 

resource management in the studied areas.
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THEORETICAL APPROACHES
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PRODUCTION FUNCTION (Multi inputs):
 Ya=f(S, F, L, W)
 Ya: Actual Yield (kg/ha).
 S: Seed (kg/ha).
 F: Fertilizers (kg/ha).
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 F: Fertilizers (kg/ha).
 L: Labor (md/ha).
 W: Consumptive Use of Water (m3/ha).

 Altenative Equations:
 Cobb & Douglas Model (CDM)
 Artificial Neural Networks (ANN)



THEORETICAL APPROACHES
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PRODUCTION FUNCTION:
 (1-Ya/Ym)=β(1-ETa/ETm)
 Ya & Ym: Actual and Maximal Yields (mm).
 ETa & ETm: Actual & Maximum ET (mm).

http://budindra.staff.ipb.ac.id

 ETa & ETm: Actual & Maximum ET (mm).
 β: Water Yield Sensitivity Coefficient.



PROPER WM INFLUENCED YIELDS 
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THEORETICAL APPROACHES
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WATER BALANCE EQUATION: 
 ΔS=(R+GW+IR)-(RO+DP+ETa)
 ΔS: Change of water storage (mm/d)
 R: Rainfall (mm/d)
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 R: Rainfall (mm/d)
 GW: Groundwater (mm/d)
 IR: Irrigation water (mm/d)
 RO: Runoff (mm/d)
 DP: Deep Percolation (mm/d)
 ETa: Actual ET (mm/d)



THEORETICAL APPROACHES
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CROP COEFFICIENT:
 ETa=Kc ETp
 ETp: Potential ET (mm/d)
 Kc:  Crop Coefficient 
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 Kc:  Crop Coefficient 

 ETp is obtained by:
 Direct measurement. 
 ET Models (Penmann-Monteith/Hargraeves).



TEMPORAL CROP COEFFICIENTS
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METHODOLOGIES

 Hydrologic Studies:
 Mapping with GIS
 Soil and Water Assesment Tools (SWAT). 
 Field Surveys
Economic and Social Studies:
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 Economic and Social Studies:
 Field Surveys
 Rapid Rural Appraisal (RRA)
 Participatory Rural Appraisal (PRA)
 Optimizing (LP)
 Descriptive Analysis.
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METHODOLOGIES
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 Legal and Instutitional Studies:
 Participatory Rural Appraisal (PRA).
 Deep Interview.
 Descriptive Analysis.
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 Descriptive Analysis.



STAGES
19

 1st YEAR 2011/2012:
 Mapping.
 Collecting secondary data.
 Installing Instuments and collecting primary data.

Establishing database and Information System.
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 Establishing database and Information System.
 2nd YEAR 2012/2013:
 Surveys
 Data analysis
 Identifying problems and driving forces
 Trend analysis



STAGES
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 3rd YEAR 2013/2014:
 Surveys and data collection
 Focused analysis on significant problems.

 4th YEAR 2014/2015:
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 4th YEAR 2014/2015:
 Surveys and data collection
 Simulating scenarios for improvement

 5th YEAR 2015/2016:
 Research synthesis
 Designing frameworks



INSTRUMENTATION
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 BASIN SCALE
 Climate Variables with DAVIS Vantage Pro 2 Plus

 FARMLANDS
 Soil Moisture, Temp, EC and Suction with DECAGON 

http://budindra.staff.ipb.ac.id

 Soil Moisture, Temp, EC and Suction with DECAGON 
Instruments 

 WATER INLETS & OUTLETS
 Water Level & EC with GLOBAL WATER Instruments.

 FIELD ROUTER for data collection & GSM 
Transmission to a remote SERVER.



DAVIS Vantage Pro 2 Plus
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DECAGON INSTRUMENTS
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GLOBAL WATER INSTRUMENTS
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MEASUREMENT SYSTEM
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Clients

FIELD ROUTER
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SERVER

FARMLANDS



EXAMPLE: Temp & RH
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EXAMPLE: Rain & ET
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IWRM WEBSITE (Temporary)
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