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Abstract— The government is actively encouraging food and energy independence to achieve
development targets. So, it is necessary to make an inventory of existing rice fields. Identification of rice
field area can be done using geographic information system (GIS). By doing so, a comparison of rice field
a comparison of rice fields between data and interpretation results can be obtained and rice production in
each district in the city of Lubuk Linggau can be predicted. Interpretation was carried out to get the
classification of rice fields in the study area by using Landsat 8 Image. The interpretation of the image was
carried out on a combination of band 653. The level of accuracy of the results of interpretation of rice fields
in Lubuk Linggau City is 98.34%. The interpreted rice fields are smaller than the existing rice fields in the
data, which is 55%.
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1. Introduction

Millions of people in the world consume rice as their main food, which is nearly 50% of the world's
population. This local Indonesian main food actually has bright prospects, but this potential has not been
well utilized. In fact, Indonesia still imports a lot of rice, even though the import should be suppressed, even
eliminated by optimizing the potential of local food sources in Indonesia. The World Food Agency (FAO)
states that 80% of the rice circulating on the world market is absorbed by Indonesia [5]. This data shows
that Indonesia's food security continues to be problematic if the country remains rely on rice self-
sufficiencyuse.

The increase in population also has an impact on the development of the agricultural sector which is
increasingly developing so that rice consumption is also increasing. South Sumatra has many potential
agricultural products, especially food crops, including rice. South Sumatra in 2010 was ranked as the 6th of
all provinces in Indonesia, namely 4.92% of the total 66,411,469 tons of rice in 2010. The situation of food
security in Indonesia is still weak. This was indicated among others from: (a) the population is food insecure
(consumption rate < 90% of the recommendation of 2,000 kcal/cap/day) and very food insecure
(consumption rate < 70% of recommendations 2,000 kcal/cap/day) still quite large, namely 36.85 million
and 15.48 million respectively for 2002; (b) malnourished children under five are still quite large, namely
5.02 million and 5.12 million for 2002 and 2003 [1]. Rice fields continue to experience extensive changes
due to changes in the function of rice fields, which continue to be converted for other activities such as
plantations, settlements, even becoming an industrial area [6]. Concurrently, the government consistently
encourages food and energy independence to achieve development targets. Population growth is also the
main cause of the decrease in rice fields, where rice fields continue to be converted into settlements [8], for
that it is necessary to carry out an inventory of the existence of rice fields which is a benchmark of rice
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production in an area. Then, from these results rice production will be predicted in each sub-district in the
city of Lubuk Linggau. Identification of land use or paddy rice was carried out using GIS can save time
[3][7]. The purpose of an inventory of rice fields using a geographic information system (GIS) is (1) to
obtain the area of rice fields by utilizing remote sensing technology, (2) to compare of the existing rice
fields with the interpreted rice, (3) to identify the largest rice production in Lubuk Linggau.

2. Metodology

Identification of the existing rice fields area is done by comparing the results of interpretation with existing
conditions so that the results of this study can be used in predicting the results of rice production in Lubuk
Linggau City, South Sumatra Province.

2.1 Classification method

The image interpretation process was carried out to obtain the classification of rice fields in the study area
by using Landat 8 Image that downloaded from the United States Geological Survey in the scene: path
125/row 062 [9]. Furthermore, the image processing is carried out by doing geometric corrections to
position of the image so that it matches the coordinates of the reference system [4]. While the radiometric
correction is to improve the visual quality of the image, then the image is cut in accordance with the study
area. Finally, the composite band process was obtained in order to get the band combination in accordance
with the review of land cover, which is the band combination 653. Furthermore, the interpretation of the
image is carried out on a combination of band 653 and with the help of Google Earth maps exported to
Arcgis and Online Map Viewer World Imagery in the ArcGIS 10.5 program. Field cross check is conducted
to validate the results of the interpretation, whether it is in accordance with the existing conditions.

2.2 Study area

This research was conducted in the City of Lubuk Linggau, South Sumatra Province because this city has a
strategic position, in trans-Sumatra transportation route, which can make Lubuk Linggau City as one of the
chains of rice distribution in the South Sumatra region and beyond. The area of study can be seen in Figure
1.
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Figure 1. Map of the study area in the Lubuk Linggau city

3. Result

Landsat 8 image processing begins with the image cutting, arithmetic and geometry correction and the final
result of image processing is obtained, in terms of composite band 653, which will be used in the
introduction of rice fields in the study area. The results of the composite band 653 on image processing and
maps from Google Earth will be used in interpreting as seen in Figure 2.
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Figure 2. Maps of the results of the composite band 653 and the results of digitization from Google Earth

3.1 Image interpretation
Furthermore, an interpretation of the extent of rice fields in the City of Lubuk Linggau. Map of

Interpretation Results per district can be seen in Figure 3.
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Figure 3. The rice field interpretation results in Lubuk Linggau city

3.2 Validation of interpretation result
Validation of interpretation results is done through cross-checking in the field. Confusion Matrix on the rice
field classification from the interpretation results can be seen in Table 1.

Table 1. Confusion matrix on the rice field classification

Object Classification Quantity Ommision | Commision Mapping
Description | Rice field | Not rice field (Pixel) (%) (%) Accuracy (%)
Rice field 2365 26 2392 0.01 1.46 97.76
Not rice field 33 4567 4600 0.01 0.56 98.72
Commision 35 26 6932 98.34

From table of confusion matrix on the rice field classification, it can be seen that the percentage of accuracy
level is 98.34%. This shows that the results of interpretation can be used for comparing the results of
identification of existing rice field with secondary data.

3.3 Comparison of rice fields area
Based on data released by the Central Statistics Agency of Lubuk Linggau City in 2018 that the rice fields

area in Lubuk Linggau City in 2017 was 1959 Ha, which consist of 181 ha in South Lubuk Linggau | sub-
district, 610 ha in South Lubuk Linggau Il sub-district, 539 ha in North Lubuk Linggau | sub-district, 139 ha
in North Lubuk Linggau Il sub-district, 65 ha in East Lubuk Linggau | sub-district, 325 ha in West Lubuk
Linggau | sub-district, 100 ha in West Lubuk Linggau Il sub-district. On the other hand, there are no rice
fields in East Lubuk Linggau Il sub-district. From this data, it can be seen that the largest area of rice fields
is in the District of South Lubuk Linggau Il. The results of interpretation of rice fields in Lubuk Linggau
City can be seen in Table 2.

Table 2. The results of the interpretation of rice fields in Lubuk Linggau City

No | Description Total area (Ha)
1 Sub-district of South Lubuk Linggau 1 39
2 Sub-district of South Lubuk Linggau 2 402
3 Sub-district of North Lubuk Linggau 1 313
4 Sub-district of North Lubuk Linggau 2 6
5 Sub-district of East Lubuk Linggau 1 16
6 Sub-district of East Lubuk Linggau 2 0
7 Sub-district of West Lubuk Linggau 1 92
8 Sub-district of West Lubuk Linggau 2 6
Total Area 874 Ha
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The results of the interpretation show that the largest rice field area in Lubuk Linggau Selatan Il sub-district
is 402 Ha. While the total area of rice fields is 874 Ha. Comparison of rice field area between data and

interpretation results can be seen in Table 3.

Table 3. Comparison of the rice field area in Lubuk Linggau city

Total area (Ha)
No Description Data 2017 Interpretation | Comparison (%)
Result
1 Sub-district of South Lubuk Linggau 1 325 39 88
2 Sub-district of South Lubuk Linggau 2 100 402 75
3 Sub-district of North Lubuk Linggau 1 181 313 42
4 Sub-district of North Lubuk Linggau 2 610 6 99
5 Sub-district of East Lubuk Linggau 1 65 16 75
6 Sub-district of East Lubuk Linggau 2 0 0 0
7 Sub-district of West Lubuk Linggau 1 539 92 83
8 Sub-district of West Lubuk Linggau 2 139 6 96
Total Area 1959 874 55

Table 3 shows that the interpretation result of rice fields is smaller than the rice fields in the data, except for
South Lubuk Linggau Il sub-district and North Lubuk Linggau | sub-district. The difference in
interpretation results with data from the Central Statistics Agency of Lubuk Linggau City in 2018 is 55%.
This difference can occur due to land use change from rice fields to settlements or plantations, which are
carried out by the community due to an increasingly high population growth rate i.e. 2.29% per year [2].
Decrease in rice fields can cause a decrease in rice production, and care must be taken seriously by the
government. The food security movement should be continued to be echoed by the government consistenly.

3.4 Prediction of rice production result based on interpretation result of the rice field area
Rice production in 2018 in Lubuk Linggau City was 2.65 million tons after it was converted to rice or 5.16

tons/ha [1]. From these results, it can be predicted that rice production in each sub-district in the city of
Lubuk Linggau is 202 tons/ha in South Lubuk Linggau | sub-district, 2075 tons/ha in South Lubuk Linggau
Il sub-district, 1617 tons/ha in North Lubuk Linggau | sub-district, 31 tons/ha in North Lubuk Linggau Il
sub-district, 83 ton/ha in East Lubuk Linggau I sub-district, 475 tons/ha in West Lubuk Linggau | sub-
district, 31 tons/ha in West Lubuk Linggau Il sub-district.

4. Conclusion

From the discussion it can be concluded that (1) The total area of interpreted rice fields in the City of Lubuk
Linggau are 874 Ha, which the level of accuracy of the interpretation results is 98.34%, (2) The interpreted
rice fields is smaller than the existing rice fields, which is 55%. (3)The largest rice production based on the
results of interpretation is in the South Lubuk Linggau Il sub-district which is 2075 tons/ha.
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