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• Oil palm distribution in Indonesia

•Year 2014 : 10 millions ha, 

•Year 2025 : 20 millions ha

• Widespread perception:

•Oil palm affects  significantly water quantity 
and quality

• Scientific researches on these issues are still 
scarce



Bakrie Agriculture Research Institute (BARI)

Distribution of oil palm in Indoensia
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Hotspots of Indonesia’s re-cent oil palm boom

Merangin Tembesi watershed



Research objective: 
Predicting impact of oil palm expansion on water 
quantity and quality using SWAT

Forest Rubber Oil Palm

Forest Transformation

Ecological Functions Economic Functions



Parameterization of 
SWAT Model 
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Impact of oil palm expansion 
on  Water yield, water quality

Nitrate in surface runoff

Canopy Interception

Field measurement of specific 
hydrological characteristics in oil palm 

InfiltrationBulk density

Baseline Scenario

Oil palm Rubber Forest
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CANMX.hru

Oil palm Canopy Interception

Oil palm Rubber Forest
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HSG  CN2

Oil palm soil infiltration

Oil palm

Forest
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HSG  CN2

Overland flow

Oil palm
weeded

ForestOil palm 
unweeded

OV_n
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Fertilizer:
6.75 kg NPK/tree/year 
(oil palm: 143 trees/ha)

Nitrate load

Management operationsForest

Oil palm

Rubber

Nitrate load
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Model Calibration and Validation
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Water Quantity

Nitrate load

NS=0.6
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Scenario 1
Baseline 

(Disbun -2010)

Scenario 2

Future conversion of left over 
forest production

Result and Discussion

Water yield

Nitrate load
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Silt Pit (20x15 ha=300 
silt pit)



 Oil palm expansion affect significantly water 
quantity and water quality in watershed scale

 SWAT model can be used to test effectiveness of 
mitigation option
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