
 

 

 

Abstract—The underutilization of biomass resources in the 
Philippines, combined with its growing population and the rise in 
fossil fuel prices confirms demand for alternative energy sources. The 
goal of this paper is to provide a comparison of MODIS-based and 
Landsat-based agricultural land cover maps when used in the 
estimation of rice hull’s available energy potential. Biomass resource 
assessment was done using mathematical models and remote sensing 
techniques employed in a GIS platform.  
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I. INTRODUCTION 

HE Philippines is an agricultural country with a total land 
area of 30 million hectares, one-third of which is used in 

crop cultivation. Rice, a staple food across the archipelago, is 
one of the major crops produced in the country. Its widespread 
cultivation to comply with the high demand in its production 
is centered on Region III (Central Luzon), particularly in the 
province of Nueva Ecija. Being the largest rice-harvesting 
province in the country, it also produces the largest amount of 
rice hull wastes among other provinces. However, rice hull is 
customarily discarded or burned by farmers after milling. The 
resolution in the country’s need for alternative energy is to 
utilize its high energy potential from agricultural residues [1]. 
The potential capacity of the nation’s biomass resources goes 
up to 4,450 MW [2]. Table I shows the estimated amount of 
biomass (in MT) required to produce one megawatt per year. 

Biomass resource assessment is vital in determining the 
bioenergy potential of an area. Identifying the energy potential 
combined with the analysis of physical, environmental, and 
socio-economic aspects helps investors in developing 
strategies for potential power plant facility developments in 
the region [3]. There are two types of biomass potential that 
can be evaluated in the assessment, namely: theoretical and 
available potential. The theoretical potential shows the total 
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annual residue of the area while available potential gives the 
actual amount of energy that can be derived from the residues.  

 
TABLE I 

ESTIMATED BIOMASS FEEDSTOCK REQUIREMENT PER YEAR (DOE) 

Crop Residue MT/MW 

Rice hull 8,150 

Coconut husk 7,372 

Bagasse 6,832 

Sugarcane Trash 7,000 

Corn Cobs 6,378 

 
Different types of satellite imageries can be utilized in 

identifying rice crop areas, one of the initial processes 
involved in the assessment. Aside from locating residue 
sources, these images are also used in generating agricultural 
maps. These agricultural land cover maps are used as the 
primary input data in the calculation of theoretical and 
available potentials in a given area. Depending on the type of 
image, there is a possibility to produce different energy 
potential values because of the variations in spatial and 
temporal resolutions and other specifications. Spatio-temporal 
data using Landsat 8 and MODIS images were used in the 
analysis. 

II.  METHODOLOGY 

A. Mathematical Models 

The models involved in the study were employed in a GIS 
platform where the amount of resource and residue is spatially 
and statistically generated. In the evaluation, several factors 
are accounted for: the availability of residues for energy 
production, the amount of residue loss during collection 
(transportation and milling), crop yield, lower heating value, 
and the area of the province. A conversion coefficient for rice 
hull is multiplied to the crop yield to convert it into energy 
unit [4]. Reference [5] provided the equations for the 
computation of rice hull’s theoretical and available potential.  

Theoretical potential (Bn) is the total annual production of 
residues in the area. Equation (1) shows the formula for Bn, 

 
∑                                   (1) 
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The model can be applied in mapping bioenergy potential 
on a national scale. The values for theoretical and available 
potential can also be improved by doing field validation on 
crop yield, collection efficiency, and energy availability 
parameters. It is also advised to continue the study with 
suitability analysis to get the areas most suitable for facility 
development and optimality analysis to get the optimal 
location of future bioenergy facilities.  
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