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 
Abstract— The area of agricultural land in Merauke Regency 

according to data from Bappeda (Agency for Regional 
Development) of Merauke Regency is for about 4.6 million 
hectares in 2015 and within the next 5 years will be cultivated as 
much as 1.2 hectares, especially for rice field and secondary crops 
plants [1].This study has purpose to estimate the value of rice 
production by using dry-milled rice with a land suitability 
approach using decision tree analysis and remote sensing 
methods in Merauke Regency. Remote sensing that has been 
corrected geometrically and radio-metrically is analyzed by using 
decision tree analysis to derive information on paddy/rice and 
non-rice field land use and which is reclassified by using field unit 
information based on field observations which will result in 
accuracy of use and producer. The rice field data is then processed 
to derive information on the rotation pattern of rice by using a 
decision tree analysis that is using input data on land 
characteristics which will produce total accuracy. Information on 
rice field area and rotation patterns are complemented by land 
productivity (tons / ha) sourced from BPS (Central Statistics 
Agency) data and interviews with land cultivators and local 
residents (farmers) were used to calculate the total rice production 
value on dry-milled rice The results of calculations by using this 
method are expected to have a fairly large surplus of calculations, 
both data from BPS (Central Bureau of Statistics) and data from 
interviews with land cultivators and local residents (farmers). 
Thus, these results are expected to show that the land suitability 
approach by using remote sensing methods for estimating rice 
production can be used to produce information on rice field area 
and rotation patterns with moderate to high accuracy. 

Keywords—Rice production, land suitability, decision tree, 
remote sensing, Merauke Papua. 

I. INTRODUCTION 

Rice is a food crop commodity that is important for food 

consumption for the majority of the population in Indonesia. 
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According to BPS (Central Bureau of Statistics) data, 
Indonesian rice consumption in 2009 is the largest 
consumption in the world with 139 kg per capita each year or 
double greater from the average rice consumption of the 
world's population [2]. Rice also contributed an economic 
value of 262 trillion rupiah in 2011 as confirmed by the 
ministry of agriculture [3]. This number shows that rice plays 
an important role in supporting food security and economy in 
Indonesia. Therefore, it needs to be managed properly. 
Merauke Regency is the largest rice producer in Papua 
Province. In 2018, rice production in Merauke Regency was 
about 299,877.29 tons with the width of its rice field area is 
57,263.50 hectares. There was an increase in production from 
the previous year [1]. The potential production value in 
agriculture and plantations is important data that needs to be 
taken to regulate the application of fertilizers and other 
treatments so that it can increase profits and reduce aspects of 
environmental pollution due to chemicals used in processing 
[4]. In Indonesia, the production estimates for agricultural 
commodity yields are often not as expected as in 2010 where 
the data showed that a rice surplus of 5 million tons but in the 
field area, there was not enough rice [5]. Weather and climate 
change make it difficult to estimate agricultural production 
[5]. This is exacerbated by the method of calculating national 
production which still needs to be refined because it is often 
not in accordance with the reality on the field [6]. An accurate 
method of calculating national rice production needs to be 
developed to support food security in Indonesia in order to 
build a linkage between the amount of production, stock and 
the price of rice [5]. Remote sensing technology has been 
developed to derive data which is related to soil 
characteristics, plant characteristics and crop yield maps. 
Remote sensing uses a statistical-empirical approach and a 
physical approach to predict the biophysical and biochemical 
characteristics of vegetation [7]. Furthermore, it can be 
included as the empirical statistical approach uses a 
regression function of the measurement of biophysical and 
biochemical characteristics with spectral measurements in the 
form of vegetation indices. Regression statistical function are 
reliable techniques for solving short-term and long-term 
prediction problems, for example for cases such as prediction 
of crop yields, prediction of spread of infectious diseases [8], 
determine the regional prioritized areas [9], and prediction of 
tourist visits [10];[11]. This vegetation index is used to 
measure biophysical aspects of plants such as bush canopy 
[12], chlorophyll content and wheat LAI [13], biomass, 
Photosynthesis Active 
Radiation (PAR),  
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LAI and penology in 4 food crops (wheat, maize, peanuts 
and canola). [14] and it also involved to the level of 
vegetation health [15]; [16]; [17]. Research on rice includes 
the modeling of rice growth stages [18], estimation of the 
biochemical and biophysical characteristics of rice [19] and 
prediction of variations in rice production [20]. 

This study uses remote sensing imagery, which is an 
image, and it is used for monitoring natural resources which is 
expected to be able to cover the study area well and map rice 
fields with a high enough spectral resolution consisting of 9 
spectral channels. The research flow diagram can be seen in 
Figure 1. 
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Figure 1. Research Flow Diagram 

II. RESEARCH METHOD 

The research method used in this study included into 3 stages, 
and they are such as data preparation, pre-field stage for data 
collection, and the post-field stage, it is the re-interpretation 
process to the final map making. 
A. Pre-field Stage 

This stage consists of pre-processing on image by using 
remote sensing as well as the classification of cover and land 
use. The pre-image processing stage is used in order to make 
the image can be used in the next process. Image 
pre-processing consists of 2 stages such as radiometric 
correction and geometric correction. Atmospheric correction 
is required when extracting bio-physical variables from the 
image, especially if 2 images with different dates are used to 
be compared. Atmospheric correction is also used when 
multi-temporal images are being processed by using linear 
equations and compared between dates. Therefore, if they are 
not corrected, the difference will be small and on the object's 
reflection or transformation result cannot be compared. The 
differences between land cover and land use is that the land 
cover is included vegetation and artificial features that cover 

the surface of the land, while the land use is all types of use on 
land by humans which include use for agriculture to sports 
fields, residential houses to restaurants, hospitals to 
cemeteries. The land cover information in this research is 
extracted by using a decision tree classification by using a 
training area with information on the spectral value of the 
image. The classification system used for land cover 
information is the third order spectral dimension 
classification system [21]. 
B. The Field Stage 

The field stage consists of 2 main activities; they are 
such as field sampling and interviews with local residents. 
Samples taken in this field work are samples to test the 
accuracy of mapping for each variable and also soil samples 
to be brought to the laboratory. Sampling was carried out at 
each different stratum of land units. The interview process 
with local residents was also carried out mainly to obtain a 
range of rice production figures in Merauke District from 4 
sample districts. Sampling of soil in the field was done 
quantitatively through laboratory tests through laboratory 
tests to measure parameters of clay, sand and dust levels as 
well as C-organic content, permeability, degree of acidity and 
levels of P2O5. 
C. Post-Field Stage 

At this stage, there will be some processes such as 
calculating the accuracy and re-interpretation, analysis of the 
decision tree, and also build a decision tree role and estimate 
rice production. The results of the field samples are used to 
calculate the accuracy of the parameters used in the study. 
Calculation of accuracy by using an error matrix can be seen 
in Figure 2. Field samples are also used to carry out the 
process of reinterpretation, or drawing new boundaries by 
referring to field data references and using them on remote 
sensing data. In addition, soil samples taken in the field are 
tested in the laboratory to obtain soil physical and chemical 
properties. 

 
Figure 2. Calculation of error Matrix 

Meanwhile, decision tree analysis requires 3 
components; they are such as hypotheses, rules and condition 
as input into knowledge engineer. The hypothesis is a domain 
that will be tested by using inductive logic and the level of 
trust to get logical conclusions. Rule is the core of decision 
tree analysis process because the rule provides specific 
conditions that will fulfill the hypothesis which is being made, 
and if the rule is not suitable 
then there will be inaccurate 
variables.  
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Condition is the result of a rule that describes the 
conditions for a hypothesis [22]. 

Decision tree in this study is used to map land cover and 
rotation patterns. The decision tree classification which is 
used is a tree classification with the induction method where 
rules are made based on the training area data that they have.  

On land cover mapping, the spectral average value of 
each data channel from remote sensing is used as the basis for 
making trees. Meanwhile, on the rotation pattern, the land 
characteristics data in the form of soil survey data and visual 
interpretation results are used as sample data for use in 
decision tree analysis to map rice crop rotation patterns in 
parts of Merauke district. In this case, a link will be obtained 
between the land suitability criteria data and the rice crop 
rotation pattern used to calculate the annual rice production 
value in some parts of Merauke district. 

Meanwhile, in the estimation of rice production, the 
information data on agricultural land use resulting from the 
decision tree analysis is derived into harvested area data. The 
harvested area obtained will be used to calculate the rice 
production by multiplying the agricultural productivity in 
Merauke Regency. In this study, it is assumed that the 
resulting classification of rice field area is the harvest area 
without considering the risk of crop failure. 

The value of land productivity is obtained through 
interviews with local farmers and local residents, and then 
those are extrapolated to each field unit with the assumption 
that the amount of land productivity for areas with the same 
terrain unit will have the same land productivity as well. The 
value of land productivity will use units of tones / ha and in 
the amount of milled-dry rice, it will be adjusted to the 
comparative data from BPS (Central Bureau of Statistics). 
The conversion of land productivity values will be carried out 
if the weight indicated is not the weight of milled-dry rice 
because in the process from wet grain to milled dry grain 
(GKG), there are processes that can reduce the weight of rice, 
such as drying, storage and milling. 

III. DISCUSSION 

This research for calculating rice production in 2019 uses 
remote sensing technology to calculate the harvested area in 
four districts of Merauke Regency with a decision tree 
analysis which is also used to predict rice planting patterns as 
the basis for calculating the amount of rice production while 
land productivity data is obtained from interviews with land 
cultivators. and local residents as well as using land 
productivity data from BPS (Central Bureau of Statistics). 
The calculation of rice production uses 3 components, they 
are such as harvested area, rotation pattern and land 
productivity. Based on the results of the analysis of the 
process carried out, errors in the production calculations can 
be resulted from the limitations of the decision tree method 
and the limitations of remote sensing data. In other hand, the 
other things such as the accuracy of comparative data derived 
from BPS (Central Bureau of Statistics) data also need to pay 
attention to the calculation of the accuracy of this rice 
production calculation. 

A. The Calculation of Harvested Area  

The width of harvested area in this calculation is 
generated from the area of rice fields by using the decision 
tree classification which has gone through binary logic 

analysis with field units and is filtered for majorities with a 3 x 
3 filter. The other factor that takes part in accounting the 
number of rice production is the use of number in the width of 
rice field as the number of harvest with the assumption that all 
rice fields will produce rice in 2019. The difficulty in 
determining the amount of shrinkage of the harvested rice 
field becomes the basis for using the rice field area as the 
harvest area because it is influenced by many factors such as 
pests and irrigation conditions. Based on data from the 
agricultural department, pests can affect the amount of rice 
fields that can be harvested. In Merauke district, pests such as 
leafhoppers and rats have attacked the rice fields of villagers, 
which have resulted in a reduction in the area of harvestable 
fields. Therefore, it is necessary to develop a method to detect 
the size of the paddy field before harvesting to obtain the real 
value of the harvested area. 

B. Determination of the Rotation Pattern of Rice 
Planting 

The template is used to format your paper and style the 
text. All margins, column widths, line spaces, and text fonts 
are prescribed; please do not alter them. You may note 
peculiarities. For example, the head margin in this template 
measures proportionately more than is customary. This 
measurement and others are deliberate, using specifications 
that anticipate your paper as one part of the entire 
proceedings, and not as an independent document. Please do 
not revise any of the current designations. 
C. Land Productivity Determination 

Land productivity reflects to the amount of rice 
production each of unit area (ton / ha). This figure was 
generated from the results of field interviews. Productivity 
figures also use BPS data generated through measurements by 
using tile method and using rice field samples before harvest. 
This BPS (Central Bureau of Statistics) data uses district 
boundaries as a unit for analyzing the value of land 
productivity. The accuracy of land productivity values from 
interviews with farmers and local residents is difficult to 
determine because it is only an estimate so that the value of 
rice production by using this land productivity figure records 
the lowest accuracy than using BPS (Central Bureau of 
Statistics) land productivity figures. 

The ideal conditions for measuring land productivity for 
rice can be obtained by measuring the productivity of the land 
right at the time and the rice fields are harvested by using the 
tile method as what is done by BPS (Central Bureau of 
Statistics) so that the value of the weight each area of the rice 
field is harvested. This condition is quite difficult to achieve 
due to differences in the planting and harvesting periods of 
rice so that sampling to measure the amount of land 
productivity right before the harvest period is often not 
achieved, including by BPS (Central Bureau of Statistics) 
because the fields which will be sampled have often been 
harvested before measurement. 

IV. METHOD USE RECOMMENDATIONS 

The remote sensing method which is used in this study is 
decision tree analysis to map rice-fields and rice field rotation 
patterns by using land suitability 
parameters  
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such as area morphology, surface soil, surface water, 
surface drainage which is interpreted by using remote sensing 
and physical and chemical parameters of soil such as soil 
texture, degree of acidity, P2O5 content and C-organic 
content in the soil which is obtained from field measurements. 

The results of the analysis by using remote sensing data 
with decision tree analysis are expected to be used properly to 
map the rice fields in Merauke district. The spectral analysis 
used as the basis for the decision tree analysis coupled with 
the analysis of the interpretation of land characteristics and 
strengthened by field observations is expected to be able to 
sharpen the decision tree analysis as evidenced by the 
increase in mapping accuracy and semantic accuracy of rice 
field mapping. The use of decision tree analysis method with 
land suitability parameters for mapping rotation patterns by 
using remote sensing is expected to record accuracy at the 
intermediate level. The number of factors that influence the 
pattern of rice crop rotation which is not included in the 
analysis such as climatic factors and those are such as rainfall 
and temperature are among the factors that can affect low 
accuracy.  In addition, the accuracy value can also be 
generated from the lack of detail in the land form unit used for 
the rotation pattern mapping unit so that it fails to capture the 
variability of rice crop rotation patterns in Merauke Regency. 

V. CONCLUSSION 

The conclusion from this research are the ability of remote 
sensing methods in mapping land cover and land use, the role 
of field units in reclassifying the distribution of rice fields in 
determining harvested areas, the ability of decision tree 
analysis in determining the rotation pattern of rice plants 
based on land and soil characteristics data and integration of 
the three components of the calculation of rice production and 
those are such as harvested area, rotation pattern and land 
productivity to calculate rice production in 2019 in four 
districts of Merauke Regency. 
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