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Rice is the main food crop in Indonesia, most of the agricultural sector in
Indonesia is dominated by rice farming including on the island of Sumatra. A
common problem that arises is how to find out the areas that produce the most
rice each year on the island of Sumatra. This study aims to classify the areas
that produce the most rice on the island of Sumatra. The dataset used in this
study was taken from Kaggle with a total of 225 data and will be tested using
the Decision Tree algorithm and several other algorithms. For data
visualization, Tableau will be used to see which areas produce the most rice
on the island of Sumatra. By using the research method using the Decision
Tree algorithm, an accuracy of 97.78% was obtained with a data split of 0.8
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1. Introduction

Food is one of the basic and fundamental needs for humans that must be met. Fulfillment of
food needs is carried out as an effort so that food is always available at all times and can also be
reached by all levels of society.[1]. Indonesia is an agricultural country where agriculture plays an
important role because it is rich in natural resources, such as food crops and
horticulture.[2][3][4][5]. As one of the industrial sectors, agriculture is part of the work and also
the fulfillment of community needs such as staple food needs. Fertile land is a supporting factor for
the development of plant growth and Sumatra Island has a fairly large and fertile land for
agricultural areas in this case food crops.[6][7]. Rice is a food crop consumed by the majority of
Indonesian people. Currently, the dependence of Indonesian people on plants is still very large,
especially rice, which is the staple food of Indonesian people. Sumatra Island is one of the largest
rice producing areas in Indonesia.

To get good quality rice in the future, of course, we must look at the condition of the harvest
in previous years, besides that, climate conditions and temperature also greatly affect the growth
and development of rice plants. There are several factors that drive the harvest of the rice plant,
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namely, temperature, rainfall, humidity and also the area of land. If these factors are good, the
harvest obtained will be of good quality and also the harvest will be abundant.[8][9][10].

In this study, the problem raised is which areas produce the most rice on the island of Sumatra,
how much rainfall and temperature in the area so that it can produce rice in large quantities, so it is
necessary to conduct research using datasets from previous years' harvests as a reference for
classifying the areas that produce the most or the largest rice on the island of Sumatra.

To perform this classification, the Decision Tree algorithm method is used. Decision Tree is
a tree structure, where each leaf node represents a certain class data group. The topmost node level
is called the root, which has the greatest influence on a class, and can be the first rule that
influences[11][12]. In this study, the accuracy results were obtained at 97.78 with a data split ratio
of 0.8 (training data) and 0.2 (testing data). In addition to the Decision Tree, tests were also carried
out with other algorithms such as Deep Learning.[13]and Naive Bayes[14][15]to compare which
method is best.

The purpose of this study is to increase insight into the agricultural conditions, especially for
rice plants on the island of Sumatra and the largest rice-producing areas on the island of Sumatra.
In addition, this paper also aims to cluster the largest rice-producing areas in Indonesia.

Research methodology
In this study, the method used is as shown in the following image.
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Figure 1. Data Science Process for Conducting Research

2.1 Data Obtain
Data Obtain is a collection of data on Rice Plants on Sumatra Island which is taken
from a trusted source, namely Kaggel as a source of obtaining relevant data to conduct
this research because data accuracy is very important so that the data obtained has high
quality so that it will produce good results too.
2.2 Scrub Data
Data Scrub is the cleaning of Rice Plant data on Sumatra Island that has been taken
earlier so that there is no lost data or missing data so that each research step can run
smoothly, data cleaning here uses the Excel application to scrub the data.

2.3 Exploration Data
After the data is cleaned, the next step is to explore the Rice Plant data on Sumatra Island.
The purpose of this data exploration is to find out what factors support the abundance of




rice harvests in Sumatra, whether there are many or not. For data exploration, the Tableau
application is used to explore rainfall, temperature, and also rice production groups on
Sumatra Island.

2.4 Data Modeling
After completing the data exploration, the next step is to build a model to classify the
selected data. The model development here uses rapidmainer to classify which areas
produce the most rice from year to year.

2.5 Data Interpret
The final step in this study process is to present the results of the research that has been
done. This research will be presented in the form of a scientific journal and will be
presented to the supervising lecturer as a sign that the research has been carried out in
accordance with existing rules.

3. Results of Data Science Research Steps

3.1 Data Obtain

Data Obtain is a collection of Rice Plant data on Sumatra Island taken from a trusted
source, namely Kaggel as a source of obtaining relevant data to conduct this research
because data accuracy is very important so that the data obtained has high quality so that
it will produce good results too.

Dataset Tanaman Padi Sumatera, Indonesia

H
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1gure 2. ataset Use Fro Kaggle

Prowvinsi Tahun Produksi Luas Panen  Curah hujan  Kelembapan Suhu rata-rata
Aceh 1993 1329536 323589 1627 82 26.06
Aceh 1994 1299699 329041 1521 82.12 26.92
Aceh 1995 1382905 339253 1476 82.72 26.27
Aceh 1996 1419128 348223 1557 83 26.08
Aceh 1997 1368074 337561 1339 82.46 26.31
Aceh 1998 1404580 3265892 1465 82.6 26.849
Aceh 1999 1478712 359817 1778 82.79 26.14
Aceh 2000 1486909 336765 1974.7 90.6 27.1
Aceh 2001 1547499 295212 1688.7 69.48 28.9
Aceh 2002 1314165 315131 1296.8 68.75 29.2
Aceh 2003 1246614 367636 1507.2 70.66 29.4
Aceh 2004 1350748 370966 1097 80.84 295.4
Aceh 2005 1411650 337893 710.5 79.5 26.8
Aceh 2006 1552078 320789 506.5 280.8 26.73
Aceh 2007 1556858 360717 1414 21.5 26.38
Aceh 2008 1402287 329109 1270.4 78.5 27
Aceh 2009 1533369 359375 1577 78.7 26.9
Aceh 2010 1788738 352281 1986 81.4 27.1
Aceh 2011 1772962 3BO686 1268 79.4 27.1
Aceh 2012 1582393 387803 1098 79.6 26.9
Aceh 2013 2331046 419183 1623.6 80.7 27
Aceh 2014 1820062 376137 2264.4 78.3 27.1
Aceh 2015 1956940 461060 1575 80 27.1
Aceh 2016 2180754 293067 1096 83.32 27.12
Aceh 2017 2478922 294483 1905.9 85.57 26.51
Aceh 2018 1751997 329515.78 1427.8 83.98 26.48

Figure 3. Data From Inside the Dataset Downloaded From Kaggle
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In Figure 2. This is the dataset used to research the cases in this journal which was
sourced from Kaggle before being downloaded with the name Sumatra Rice Plant
Dataset, Indonesia.

In Figure 3. It is the contents of the Kaggle dataset that has been downloaded and
in the dataset there is no lost data or missing data. There are several attributes contained
in the dataset (1) Province (is the place/area of rice production in Sumatra), (2) Year (is
the time recorded when harvesting), (3) Production (is the amount obtained/produced
from year to year), (4) Harvested Area (the total area of land harvested in one year), (5)
Rainfall (the amount/volume of rain that falls each year), (6) Humidity (is the humidity
condition of the surrounding air), (7) Average Temperature (the temperature of the
surrounding air)

3.2 Data Scrub
Data Scrub is the cleaning of Rice Plant data on Sumatra Island that has been
taken earlier so that there is no lost data or missing data so that each research step can
run smoothly, data cleaning here uses the Excel application to scrub the data.

Provinsi Skala Produksi Produksi Luas Panen Curah hujan Kelembapan Suhu rata-rata

Aceh Menengah 1329536 323589 1627 82 26.06
Aceh Menengah 1299699 329041 1521 82.12 26.92
Aceh Menengah 1382905 239253 1476 82.72 26.27
Aceh Menengah 1419128 348223 1557 83 26.08
Aceh Menengah 1368074 337561 1339 82.496 26.21
Aceh Menengah 1404580 365892 1465 82.6 26.84
Aceh Menengah 1478712 359817 1778 82.79 26.14
Aceh Menengah 1486909 336765 1974.7 90.6 27.1
Aceh Menengah 1547499 295212 1688.7 69.48 28.9
Aceh Menengah 13214165 3215131 1296.8 68.75 29.2
Aceh Menengah 124960614 367636 1507.2 70.66 29.4
Aceh Menengah 1350748 370966 1097 80.84 29.4
Aceh Menengah 1411650 337893 710.5 79.5 26.8
Aceh Menengah 1552078 320789 506.5 80.8 26.73
Aceh Menengah 1556858 360717 1414 81.5 26.38
Aceh Menengah 1402287 229109 1270.4 78.5 27
Aceh Menengah 1532369 359375 1577 78.7 26.9
Aceh Tingsgi 1788738 352281 1986 81.4 27.1
Aceh Tinggi 1772962 380686 1268 79.4 27.1
Aceh Menengah 1582393 387803 1098 79.6 26.9
Aceh Sangat Tinggi 2331046 419183 1623.6 80.7 27
Aceh Tinggi 1820062 276137 2264.4 78.3 27.1
Aceh Tinggi 1956940 461060 1575 80 27.1
Aceh Tinggi 2180754 2923067 1096 83.32 27.12
Aceh Sangat Tinggi 2478922 294483 1905.9 85.57 26.51

Aceh Sangat Tinggi 1751996.9 329515.78 1427.8 83.98 26.48
Figure 4. Scrubbed Data
In this data scrubbing process, a Production Scale table is added in the data
scrubbing process so that the data can be used to run in the algorithm that the author has
chosen, and the author removes or deletes the year attribute table because the table does
not have much influence on the objectives to be achieved in this study.

3.3 Exploration Data
After the data is cleaned, the next step is to explore the Rice Plant data on
Sumatra Island. The purpose of this data exploration is to find out what factors support
the abundance of rice harvests in Sumatra, whether there are many or not. For data
exploration, the Tableau application is used to explore rainfall, temperature, and also rice
production groups on Sumatra Island.
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Figure 5. Average temperature of each province as a whole

From Figure 5. Looking at the results of this tableau visualization, it can be
concluded that the highest average temperature is in the province of North Sumatra with
an average temperature of 27,313°C and the lowest average temperature is in West
Sumatra with an average temperature of 25,651°C
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Figure 6. Average rainfall for each province as a whole

In Figure 6. Looking at the results of this tableau visualization, it can be
concluded that the highest average rainfall is in West Sumatra province and the lowest
average rainfall is in Aceh province.
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Figure 7. Harvest results from each province according to production scale

In Figure 7. Looking at the results of this tableau visualization, it can be
concluded that the highest harvest is in North Sumatra province and the lowest harvest
is in Jambi province. Based on rainfall and temperature, the harvest results are as in
Figure 7. The conclusion is that in order for the harvest to be abundant, the air
temperature should not be too cool or too hot and the rainfall should not be too high
because rice can grow well in tropical weather.

3.4 Modeling

After completing the data exploration, the next step is to build a model to
classify the selected data. The model development here uses rapidmainer to classify
which areas produce the most rice from year to year.

1.) Decision Tree
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accuracy: 97.78%

true Menengah true Tinggi true Sangat Tinggi true Rendah true Sangat Rendah class precision
pred. Menengah 5 0 0 0 0 100.00%
pred. Tinggi 0 8 0 0 0 100.00%
pred. Sangat Tinggi 0 1 14 0 0 93.33%
pred. Rendah 0 0 0 1 0 100.00%
pred. Sangat Rendah 0 0 0 0 6 100.00%
class recall 100.00% 88.89% 100.00% 100.00% 100.00%

Figure 8. Decision Tree algorithm and results
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From the results shown in Figure 8. Using the decision tree method, the accuracy results were
97.78% with a data set division of 0.8 for training data and 0.2 for testing data. The components
used in this algorithm are read excel to read the scrubbed dataset, then split data to divide the data
into training data and testing data, then there is an algorithm that will be trained, namely the
decision tree, apply mode to run the model, and performance to display the percentage of the
method used.

2.) Naive Bayes
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Figure 9. Naive Bayes algorithm and results

From the results shown in Figure 9. Using the decision tree method, the accuracy results
were 86.63% with a data set division of 0.8 for training data and 0.2 for testing data. The
components used in this algorithm are read excel to read the scrubbed dataset, then split data
to divide the data into training data and testing data, then there is an algorithm that will be
trained, namely the decision tree, apply mode to run the model, and performance to display
the percentage of the method used.
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3.) Deep Learning
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Figure 10. Deep Learning algorithm and results

From the results shown in Figure 10. Using the decision tree method, the accuracy results were
73.33% with a data set division of 0.8 for training data and 0.2 for testing data. The components
used in this algorithm are read excel to read the scrubbed dataset, then split data to divide the data
into training data and testing data, then there is an algorithm that will be trained, namely the
decision tree, apply mode to run the model, and performance to display the percentage of the
method used.

Conclusion

Rice is the main food crop in Indonesia, most of the agricultural sector in Indonesia is
dominated by rice farming, including on the island of Sumatra. A common problem that arises is
how to find out the areas that produce the most rice each year on the island of Sumatra. This study
aims to classify the areas that produce the most rice on the island of Sumatra. The dataset that will
be used is taken from Kaggle with a total of 225 data and will be tested using the Decision Tree
algorithm and several other algorithms. For data visualization, Tableau will be used to see which
areas produce the most rice on the island of Sumatra. By using the research method using the
Decision Tree algorithm, an accuracy of 97.78% was obtained with a data split of 0.8 for training
data and 0.2 for testing data. In addition, it can also be concluded that production results can be
influenced by many factors such as air temperature, rainfall, humidity and others, so this rice cannot
live in conditions that are too watery/wet and cannot be too dry. Farmers can do certain things to
maximize the care of rice plants so that they can always produce maximum rice production so that
the food and economic needs of the Indonesian people can be met properly.
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