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Abstract. Agricultural land in Malang Regency is a vital element because most of the population
are farmers and working in the agricultural sector. The agricultural land area of Malang Regency
is around 15.74% (49,593 hectares) which is paddy fields and 31.31% (98,641 hectares) are
fields. Not all types of crops can flourish on each of these farms because every land and plant
has different characteristics. Therefore, to help determine the type of food crops that are suitable
for a land, a method system for identifying land for food crop cultivation using the KNN (K-
Nearest Neighbor) method was developed. With the existence of a land identification decision
system for food crop cultivation, this method approach makes it easier to determine which plants
are in accordance with the conditions of the land, in order to increase agricultural productivity
in the southern part of Malang Regency.

1. Introduction

Agricultural land is typically land concerned for agriculture. Land evaluation is the process of assessing
the potential of land for certain uses [1]. Plants that can grow on land are plants that are able to adapt to
the surrounding environment. Therefore, not all types of plants can grow on any land [2]. In the Dutch
colonial era, the soil classification system was first introduced by Van Mohr in 1910. This soil
classification was based on a combination of various parent materials and the weathering process which
was emphasized on leaching intensity in relation to climate influences [3], thickness conditions of mud
land, a climate which includes temperature and rainfall, as well as the altitude above sea level
(topography) [4].

When the land to be used for cultivating plants or food crop is lacking or not suitable, it will produce
bad results of agricultural product. Food crop cultivation business often experiences obstacles, one of
which is in determining the land to be used as a place of cultivation [5]. The types of food crops that are
prioritized in this study is maize plants or commonly known and referred to as corn [6]. Good land
characteristics for maize plants or corn are to consider land characteristics such as temperature, rainfall,
humidity, drainage, soil texture, crude material, soil depth, base saturation, pH level, and organic ¢ [7].
In general, the characteristics of land suitable for each plant differ according to the characteristics of the
plant, but there are some plants that can grow on land with the same characteristics even though the
plants are different [8].

Based on the analysis conducted by The Office of Agriculture and Plantation Service Malang
Regency, the yields obtained each year are uncertain. In addition, the productivity rate of food crops
often decreases. Processing land that is not in accordance with the characteristics of the type of plant
can hamper the process of farming and cultivation. In the end, improper processing can be one of the

Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
BY of this work must maintain attribution to the author(s) and the title of the work. journal citation and DOL
Published under licence by IOP Publishing Ltd 1




4th Annual Applied Science and Engineering Conference I0P Publishing
Journal of Physics: Conference Series 1402 (2019) 066059  doi:10.1088/1742-6596/1402/6/066059

causes of crop failure [9]. The lack of knowledge and understanding of farmers about the characteristics
of the land to be processed and the difficulty of obtaining the right data about the characteristics of the
land can make it difficult for farmers to know whether the land is suitable or not for cultivation of food
crops.

2. KNN method (K —Nearest Neighbor)

Nearest neighbor is an approach to look for cases by calculating the closeness between new cases and
old cases. This appro#gh is based on matching the weights of a number of features [ 10].

The simple KNN algorithm works based on the shortest distance from the query instance to the
training sample to determine its KNN [11]. The sample training is projected into a large dimension
space, where each dimension represents the features of the data. This space is divided into sections based
on the training sample classification [12]. A point in this space is marked class c if class ¢ is the most
common classification in the nearest neighbor k from that point. Near or near neighbors are usually
calculated based on Euclidean Distance.

KNN Formula:

With d is the distance between points on training x data and testing data points to be classified, where x
=x@x2, ..., xiand y=yvl, ¥2, ..., you and I represent attribute values and n is attributed dimension [13]
teps to calculate the K-Nearest Neighbor Algorithm method:

e Determining Parameter K (Number of closest neighbors.

e Calculating the square of the Euclid distance (query instance) of each object against the sample
data provided.

e Then, sorting the objects into groups that have the smallest Euclid distance.

* Collecting Y category (Nearest Neighbor Classification) [14].

By using the most majority Nearest Neighbor category, it can be predicted for query instance values
[15]. The calculation performed by the formula above with the test data is presented in the following
table 1 below.

Table 1. Sample data of the assessed land.

Pagelaran Sub- Kromengan Sub-

Land Characteristics Dampit Sub-District

District District

Temperature (“C) 24 22 25
Rainfall (mm/years) 1793 1600 2294
Humidity (%) 87% 78% 24%
Drainage Average Average Good
Soil texture Average Refined Refined
Crude material 12 - 14
Soil depth =100 =100 76
Base saturation 87.3 87 36
Level of Ph 5-6 7.1 59
C organic Percentage (%) 1.2 1.2 13

3. Testing results

The following figure | presents and explains the results of land assessment performed in each sub-
district.
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Figure 1. The results of the first land assessment.

The following figure 2 presents the results of land assessment performed in Kromengan and Pagelaran

sub-districts.
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Figure 2. The results of the second land assessment.

The data presented in the table above is the result of a land assessment trial conducted in Pegelaran and
dampit Sub-districts. Based on the results of the land assessment trials obtained, it is known that the land
located in the Dampit sub-district is very suitable and good for conducting com cultivation.
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4. Conclusion

Based on the results of tests using the KNN method that has been carried out above in three sub-districts
namely Pagelaran Sub district, Kromengan Sub district, and Dampit Sub district, it is known that the K
value is 14. From the k value, the following results are obtained: the corn plant has a very suitable level
of suitability to be cultivated in Pagelaran Sub district. In Kromengan Sub district, based on the closest
k distance value, the com plant has a very suitable level of suitability to be cultivated in the Kromengan
Sub district. In Dampit Sub district, based on the closest k distance value, the corn plant has a very
suitable level of suitability to be cultivated in Dampit Sub district.
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