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Abstract. Today, the land has an important and strategic role in development. Increase in
population from year to year causes an increase in the need for land use, while the form
and extent of land are relatively fixed. Bantul Regency is part of D.l.Yogyakarta
Province which experienced changes in land use and utilization. This research was aimed
to provide information about land use change in Bantul regency year 2011-2015. This
research used Geographic Information System (GIS) by using Open Source Quantum
GIS software. The method used in this research was data collection in the form of survey
and interview, and data analysis using geoprocessing technique to Bantul Regency
administration map, land use map of Bantul Regency in 2011 and 2015, and the map of
change. The result of this research was information about land use change that happened
in Bantul regency.

Keywords: Geographic Information System, Land Use, Spatial Data, Quantum GIS,
Geoprocessing.

1 Introduction

Land has an important and strategic role in development, especially in the present.
Increase in population from year to year leads to an increase in the population's need for land
use, while the form and size of land are relatively constant. With the increasing population's
need for land use, it can lead to land issues related to increased demand for land use [1][2][3],
among others :

a.

b.

Decreased in the land for agricultural activities, which are transformed into
settlements, industrial or other non-agricultural land uses.

The emergence of new areas that are utilized for settlements that are unfit for
habitation and not by the spatial plan of the region, for example on the river edge, in
areas of steep slopes prone to landslides.

The appearance of productive agricultural land that was previously productive as a
result of the sporadic growth of settlements on agricultural land, thus disrupting the
irrigation and lack of incentives for farmers.

Decreased in the environmental quality due to the use of land that is less attention to
the balance of nature and can lead to various natural disasters, such as flood,
landslide, and lack of clean water.

The increasing amount of waste caused by various land uses that can cause pollution
and disrupt various aspects of human life and other living things
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Bantul Regency is part of Yogyakarta Special Province (DIY) consisting of 17 sub-
districts and 75 village /kelurahan, with an area of 51,295.44 Hectare. The area of Bantul
Regency lies between 7° 44 '04 "- 8° 00" 27" South Latitude and 110° 12 '34 "- 110° 31' 08"
East Longitude, with regional administrative boundaries as follows [4][5] :

North : Yogyakarta City and Sleman Regency
East : Gunung Kidul Regency

South : Ocean of Indonesia

West : Kulon Progo Regency

Bantul Regency also experienced problems of land use and utilization. For example the
use of land for industrial areas, fixed emplacement, housing, open land, historic sites, ponds,
rice fields, and so on. With so many problems of land, the government is required to arrange
and manage and can minimize the conflict of use and utilization of land for the benefit of both
present and future, so that the realization of sustainable and optimal use and utilization of land
in Bantul Regency.

Open Source software in the field of GIS has been widely used and has been proven to
deliver results with high accuracy [6][7][8][9]1[10][11][12][13][14][15][16][17]. Some GIS
software has been widely used, one of them is Quantum GIS [18][19]. Geoprocessing is one of
the techniques contained in Quantum GIS that can be used to analyze these problems. This
study is aimed to provide information on land use changes that occurred in 2011 and 2015 and
the development of land use in Bantul District.

2 Method

The research method used in the analysis of land use change in Bantul Regency was
divided into data collection and data analysis.

2.1 Data Collection

The method used in data collection was survey and interview. The survey was conducted to
see the area experiencing land use change in Bantul regency. The interview was conducted by
meeting with the Regional Office of the National Land Agency of DIY to obtain data related
to land use in Bantul District. The data obtained in the form of administrative data of Bantul
Regency, Bantul Regency land use data in 2011 and 2015, and data changes.

2.2 Data Analysis
Data analysis was done using geoprocessing technique. The map data used include the

administrative map of Bantul Regency, land use map of Bantul regency in 2011, land use map
of Bantul Regency in 2015, and map of change.
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3 Result and Discussions

3.1 Implementation of Geoprocessing Techniques

Prior to implementing geoprocessing techniques, there were several thematic maps that need
to be prepared in advance: Administration Map of Bantul Regency, Land Use Map of Bantul
Regency Year 2011, Land Use Map of Bantul Regency Year 2015, and Map of Change. The
prepared files then would be processed using one of the geoprocessing functions of intersect
[20][21][22][23], as follows:

a.
b.

Map of Change Administration

The intersect function would be done by combining administrative map files and
map changes. The intersect results of both files would result in Change
Administration Map (Fig 1a).

Land Use Map of Bantul Regency Year 2011-2015

The intersect function would be done by combining the land use map file in 2011
and land use map of 2015. The intersect result of the two files would produce the
Land Use Map of Bantul Regency Year 2011-2015 (Fig.1b).

Land Use Change Map of Bantul Regency Year 2011-2015

The result of first intersecting was Fig. 1a would then be merged with the second
intersect of Fig. 1b. The result was a Land Use Change Map of Bantul Regency
Year 2011-2015 (Fig 2). In Fig. 2 visible changes that occurred in the year 2011-
2015.

Peta Penggunaan Tanah Kabupaten Bantul Tahun
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Fig. 1. Change Administration Map (a), Land Use Map of Bantul Regency Year 2011-2015 (b).
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Fig. 2. Land Use Change Map of Bantul Regency Year 2011-2015.
3.2 Analysis of Land Use
3.2.1 Land Use Conditions

Land use is a series of activities to manage the allocation, use, and inventory of land on a
planned and regular basis to obtain benefits that are sustainable, optimal, harmonious, and
balanced for the greatest prosperity of the people and the state. One element in land use is the
use of land. Before conducting land use analysis, land use in 2011 and 2015 in Bantul
Regency should be known first. The largest land use in Bantul District in 2011 was the use of
land for irrigated rice field 2x rice+secondary crop/year, ie 19,934.69 Hectares or 38.86% of
Bantul Regency, while the smallest land use was land use for historic sites, covering 0.7
Hectares or 0.001% of the total area [5]. The largest land use in Bantul Regency in 2015 was
still the same as the land use in Bantul regency in 2011, i.e. the use of land for irrigated rice
field 2x rice + secondary crop / year, but in 2015 the area was reduced, which was originally
19,934.69 Hectares reduced to 14,539.85 Hectares or 28.35% of the area, while the smallest
land use was land use for historic sites, which was 0.7 Hectares or equal to 0.001% of the total
area and the area is unchanged [5].

3.2.2 Analysis of Land Use Change

Based on land use conditions in 2011 and 2015, it could be seen that land use was changing.
These changes occurred in some land uses, such as in various types of industrial land use,
fixed emplacement, densely populated, mixed gardens, meadow, sand, rare housing, densely
populated, mixed farms, irrigated rice field 2x rice + secondary crop / year, bushes, fish ponds,
temporary open land and moor / fields. Changes in land use can be seen in Table 1.

Changes in land use from 2011 to 2015 had experienced an increase in the number of areas,
and some have reduced (-) the amount of land use. The dominant land use in 2011 and 2015
could be seen changes in land use in the form of irrigated rice field 2x rice + secondary
crop/year experienced a reduction of 5,394.84 Hectares or equal to 10.52%, while the change
of land use in the form of densely populated has an area of 1135, 00 Hectares or equal to
2.21%.
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Table 1. Land Use Change of Bantul Regency in 2011 — 2015.

Area (Ha) Land Use Change
No Land Use Thzeo ﬁar Thze0 31/gar Area (Ha) % Change Aver(aﬁgyear
1 Industrial 136,62 154,15 17,53 0,03 4,38
2 Temporary
Emplacement 89,91 89,91 0,00 0,00 0,00
3 Fixed Emplacement 876,68 876,90 0,22 0,00 0,05
4 Gymnasium 27,66 27,66 0,00 0,00 0,00
5 Sand 108,79 108,79 0,00 0,00 0,00
6  Undergrowth Forest 432,47 432,47 0,00 0,00 0,00
7 Dense Forest 12,96 12,96 0,00 0,00 0,00
8 Homogenous Forest 57,83 57,83 0,00 0,00 0,00
9 Road 340,57 340,57 0,00 0,00 0,00
10  Dense Village 10.165,10  11.300,10 1.135,00 2,21 283,75
11 Mixed Gardens 7.311,39 7.310,06 -1,32 0,00 -0,33
12 Fresh Water Pond 86,25 86,25 0,00 0,00 0,00
13 Grave/Cemetery 133,63 133,63 0,00 0,00 0,00
14 Field (Sport) 78,54 78,54 0,00 0,00 0,00
15  Mangrove 14,58 14,58 0,00 0,00 0,00
16 Meadow 30,82 30,91 0,09 0,00 0,02
17 Sand 155,49 157,28 1,79 0,00 0,45
18  Open Mining 2,97 2,97 0,00 0,00 0,00
19  Rare Housing 18,17 2.418,17 2.400,00 4,68 600,00
20  Solid Housing 243,36 1.343,36 1.100,00 2,14 275,00
21  Mixed Farm 52,50 53,33 0,83 0,00 0,21
Irrigated Rice Field 19.934,69 14.539,85 -5.394,84 -10,52 -1.348,71
22 2x Rice+Secondary
Crop/Year
23 Rain-fed Field 1.428,57  1.428,57 0,00 0,00 0,00
24 Bushes 1.054,81 1.047,13 -7,67 -0,01 -1,92
25 River 921,65 921,65 0,00 0,00 0,00
26 Fish Pond 26,67 47,38 20,71 0,04 5,18
97 Temporary Open 39,72 0,00 -39,72 -0,08 -9,93
Land
28  Field 7.512,34  8.279,74 767,40 1,50 191,85
29 Historical Sites 0,70 0,70 0,00 0,00 0,00
Total 51.295,44 51.29544 10.887,11 21,22 2.721,78

The increase in land use occurred in various industrial uses, fixed emplacements, dense
villages, meadow, sand, rare housing, dense housing, mixed farms, fish pond, and field. Area
reductions occurred in the land use of mixed garden, irrigated rice field 2x rice + secondary
crop/year, bushes, and temporary open land.
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4 Conclusion

With this research, the researchers concluded that:

a. The dominant land use in Bantul Regency in 2011 was irrigated rice field 2x +
secondary crop/year with an area of 19,934.69 Ha or 38.86% of the total area of
Bantul Regency and densely populated area of 10,165.10 Ha or 19.82% of the total
area of Bantul Regency.

b. The dominant land use in Bantul Regency in 2015 was irrigated rice field 2x rice +
secondary crop/year with an area of 14,539.85 Ha or equal to 28.35% of the total
area of Bantul regency and densely populated area of 11,300.10 Ha or equal to
22.03% of the total area of Bantul Regency.

c. Based on the dominant land use in 2011 and 2015, it could be seen that land use
change in the form of irrigated rice field 2x rice + secondary crop/year experienced
a reduction of 5,394.84 Ha or 10.52%, while the change of land use in the form of
densely populated kampung has an area of 1,135, 00 Ha or equal to 2.21%.

d. The number of changes in land use or commonly referred to land conversion from
agriculture to non-agriculture indicates the tendency of Bantul regency community
especially in urban areas that change from agrarian to nonagrarian patterns such as
in industry, trade, and services. Also, the need for land as settlements also increased
with the increasing population in Bantul District.
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