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 Agriculture plays an essential role in national economic 
development. This fact made agricultural land one of the 
main unique production factors irreplaceable due to its 

importance in the agricultural business processes. 
However, a persistent problem of arable land conversion 
and land degradation have become more massive 
throughout the years. Meanwhile, the continuation of 
existing agricultural land and transformation into new 
agricultural land is inherently small. This research aimed to 
map agricultural land in sustainable agricultural 
development. Several transformative vegetation indices: 
NDVI, SAVI, and TSAVI, applied SPOT 6/7 satellite 
imagery in Lampung Province. Results show that the 
TSAVI value is the highest, with a 1.80 value, which 
indicates that this index value is very dense vegetation. 
Meanwhile, the NDVI index, which has a minimum value 
of -1.02, suggests that this index value is a non-vegetation 
object. However, high or low value does not indicate the 
rigorousness and Accuracy of an index. All three indices’ 
results are then overlaid with the satellite imagery 
classification process result. The accuracy result shows that 
the agricultural land has a maximum of 100% producer 
accuracy while the user accuracy value is 87.87%. Overall, 
for NDVI, the Accuracy was valued at 90.25%, which could 
be classified as a reasonable classification result. SAVI has a 
PA value of 97.85%, UA 85.20% and OA 86.63%, while the 
TSAVI Index has a PA value of 98.23%, UA 86.16% and OA 
87.63%. This accuracy value indicates that the map has good 
results but judging from the magnitude of the highest 
accuracy value obtained from NDVI, it can be concluded 

that NDVI is the best index to determine paddy fields. 
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INTRODUCTION 

The agricultural sector, especially 
food crops such as rice, which has become 
a national strategic commodity, is one of 
the most important fields in meeting 
people's livelihoods and supporting the 
Indonesian economy. Globally, rice is 
counting on 720 million tons, of which 90% 
of it comes from the Asia region (Kuenzer 

& Knauer, 2013). One proof of the 
importance of agricultural in Indonesia is 
the inclusion of agricultural in the 2015-
2019 RPJMN (National Medium-Term 
Government Plan) and the Indonesian 
Government's Nawa Cita Agenda and Law 
Number 41 of 2009 concerning the 
protection of sustainable food agricultural 
land (UU PLP2B). According to Law 
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Number 41 of 2009, Sustainable Food 
Agricultural Land is a plot of agricultural 
land that is determined to be protected and 
developed consistently to produce staple 
food for national self-reliance, security and 
sovereignty of foodstuff (Sadali, 2018). 

The mandate of this law is to protect 
food crops from the trend of land 
conversion and land fragmentation. 
Looking at the condition of Lampung 
Province as one of Indonesia's rice 
granaries, it is experiencing a rapid flow of 
conversion of agricultural land into non-
agricultural land. The Law has not been 
implemented properly in Lampung 
Province. The area of land will not increase 
but the quality of the land may decrease 
due to human exploitative actions, and the 
population and their needs will continue to 
grow. This awakens the related parties to 
carry out transparent, effective, and 
participatory spatial planning to create a 
safe, comfortable, productive, and 
sustainable living space (Marinda et al., 
2020). 

Therefore, systematic, and strategic 
steps are needed to implement Law 41 of 
2009. It all starts with the identification and 
mapping process of raw rice fields 
followed by the issuance of Regional 
Regulations that regulate technical matters 
relating to the protection of agricultural 
land. One method in the process of 
mapping and identifying raw rice fields is 
to use geospatial information as the main 
source of information. 

It is important to conduct a study on 
the preparation of spatial information and 
agricultural land resource management 
systems to support sustainable production. 
One realization of the preparation of 
spatial information and agricultural land 
resource management systems is the 
activity of making sustainable food 
agricultural land mapping in Lampung 
Province which aims to make a better food 
production system in Lampung Province. 

Information about the agricultural 
area that is accurate is needed in 
supporting agricultural development 
policies. Food and energy agricultural 

includes: (1) improvement of rice 
production estimation, from the frame list 
for the frame area, (2) mapping of raw rice 
fields, and (3) the rate of extension of oil 
palm plantations related to climate change 
(deforestation) which can in turn, threaten 
agricultural land (Raimadoya, et. al. 2011). 

The process of mapping raw rice 
fields can be used as a stepping-stone for 
the implementation of the frame area. The 
frame area approach not only requires a 
strong foundation in the mapping aspect 
but also requires a relatively high cost in 
the early stages. The cost in the early stages 
will be much cheaper if the sampling 
design is successfully imposed so that it 
can be used for the next 15-20 years. 
Moreover, if the mapping activity is 
considering to a topographical map for 
rural areas. 

Therefore, the identification and 
mapping of raw rice fields are carried out 
using satellite imagery aims to obtain the 
geographical distribution and area of raw 
rice fields in Lampung Province as the first 
step in the realization of Law No. 41 of 
2009. 

One alternative to overcome the 
processing of maps is to utilize the results 
of remote sensing technology, namely 
satellite imagery, because imagery can be 
interpreted visually to obtain the most up-
to-date information about forest cover, 
forest conditions, forest vegetation types, 
information on landforms, land use and 
potential, and others, which cannot be 
obtained from other data sources 
specifically (Berutu, 2013). The utilization 
of remote sensing imagery can be used to 
identify land cover using the vegetation 
index. The vegetation index is one of the 
parameters used to analyze the state of 
vegetation by measuring the greenness of 
the vegetation canopy, composite 
properties of leaf chlorophyll, leaf area, 
structure and canopy cover of vegetation in 
an area (Huete et al., 2010). 

Previous research related to the use 
of remote sensing imagery for rice fields 
mapping has been carried out using many 
vegetation indices. Several examples are 
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Rice field identification using NDVI and 
PCA with Landsat image (Subiyanto & 
Sukmono, 2015), utilization of SR (Simple 
Ratio) index, NDVI (Normalized 
Difference Vegetation index), TNDVI 
(Transformed Normalized Difference 
Vegetation Index), SAVI (Soil-Adjusted 
Vegetation Index) and TVI (Triangular 
Vegetation Index) for plant health 
monitoring (Vibhute & Gawali, 2013). The 
application of NDVI and EVI indices on 
MODIS imagery for rice-fields monitoring 
(Kuenzer & Knauer, 2013), another MODIS 
imagery utilization using NDVI index 
(Guan et al., 2016), deep learning method 
application for rice fields mapping (Wang 
et al., 2020) are another example of 
previous related research. Additional 
previous research are multi-season rice 
fields monitoring using NDVI index for 
Landsat-8 and Sentinel-1A data (Tian et al., 
2018), Combination of Landsat and SAR 
imagery using NDVI, Enhanced 
Vegetation Index (EVI), and Land Surface 
Water Index (LSWI) (Park et al., 2018), 

Usage of EVI and LZWI for MODIS 
imagery (Dou et al., 2020). Moreover, one 
such example is rice fields mapping by 
means of NDVI, RDVI, OSAVI and MTVI 
indices. (Yeom et al., 2021). 

The Vegetation Index used in this 
study is the Normalized Difference 
Vegetation Index (NDVI), Soil Adjusted 
Vegetation Index (SAVI) and Transformed 
Soil Adjusted Vegetation Index (TSAVI). 
The expected result of this research is to be 
able to identify raw rice fields with a good 
level of Accuracy.  

 
RESEARCH METHODS 

This research was conducted in 
Lampung Province which is the 
southernmost province on the island of 
Sumatra. Geographically, Lampung 
Province is located at 103° 40' - 105° 50' East 
Longitude and 6° 45' - 3° 45' South 
Latitude. Precisely, the location of the 
research is presented in the following 
image. 

 

 
Figure 1. Location of research 

 
The mapping process of raw rice 

fields was made according to image 
processing and field validation for the 
accuracy test. This mapping starts from 
data collection, processing, analysis, to 
field validation. In detail, the research flow 
is described in the following figure. 

This study begins by collecting all the 
required data, namely, SPOT 6 and 7 high- 
resolution Satellite Imagery from the 2018 
captures campaign. SPOT 6 and 7 satellites 
have a resolution of 6 meters for 
multispectral and 1.5 meters for 
panchromatic, respectively. These sets of  

https://doi.org/10.24114/jg.v14i1.29036


 Jurnal Geografi - Vol 14, No 1 (2022) – (69-85)  

https://jurnal.unimed.ac.id/2012/index.php/geo/article/view/29036 

 Application of SPOT 6/7 Satellite | 72  

imagery were obtained from the National 
Institute of Aeronautics and Space 
(LAPAN) which was downloaded via 
https://inderaja-catalog.lapan.go.id/ free 
of charge. The usage of satellite imagery in 
this research because of the characteristics 
of the image that has blue, green, red, and 
near-infrared wavelengths which are 
useful in formulating algorithms for 
identifying rice fields. Furthermore, SPOT6 
and 7 are used in this study due to their 
high-resolution nature, which become an 

advantage when analyzing rice fields that 
usually is less than 1 hectare in urban areas. 
Additionally, this study also uses the Map 
of Raw Rice Fields in 2018 obtained from 
BIG and the Ministry of ATR/BPN. The 
SPOT image is then being carried out in a 
geometric correction process using the 
existing Ground Control Point. 

The purpose of geometric correction 
is to equate the position of each pixel in the 
image to the same object on the Earth's 
surface.  

 

 
Figure 2. Research flowchart 

 
The geometrically corrected image is 

then converted from a digital number 
value to a reflectance value that will be 
used in the vegetation index 
transformation stage. The stages of 
implementing the mapping processes of 
raw rice fields are divided into several 
stages, namely (i) initial identification of 
the location of rice fields using data from 
the transformation of the vegetation index 
(NDVI, TSAVI or SAVI). (ii) Conducting a 
digital classification process as a source of 
land cover data. This stage is followed by 
(iii) the field validation process to confirm 
the data on the location of the rice fields 

considering to the NDVI, TSAVI and SAVI 
algorithms and confirm the land cover data 
from the digital classification results. The 
next stage is (iv) comparing the 
classification results obtained with the Raw 
Rice Land map data from the Ministry of 
ATR/BPN, BIG and the Ministry of 
Agriculture in the year 2018. Lastly is (v) 
calculate the Accuracy of the data 
classification results in the image with the 
field using a confusion matrix. 

The interpretation of land use 
classification is carried out to help facilitate 
the interpretation of raw fields. The 
interpretation is carried out using 
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supervised classification with an accuracy 
test of more than 85%. The results of land 
use processing can be mapped if the test 
accuracy is more than 85%, otherwise it 
must be reprocessed until it reaches an 
interpretation accuracy of more than 85%. 
The field validation survey for the 
processing results of the vegetation index 
transformation was carried out by looking 
at the vegetation density level of 30 x 30 
meters. This was necessary because it took 
into account the reflectance of the 
background such as soil and water 
included in the satellite data (Oguro et.al., 
2003 in Li, et.al., 2014) (Li et al, 2013). 

The process is continued with 
matters related to the use of satellite 
imagery for calculating the algorithm and 
then determining the location of the rice 
fields in the various phases using the 
calculation algorithm described and 
mentioned in this work. The results of the 
classification were then being subjected to 
a random field validation test (field 
campaign to obtain ground truth data). The 
field validation survey was carried out by 
recording the land cover and calculating 
the accuracy level of the rice field 
classification. 

This data collection process is carried 
out to obtain the average value of rice 
yields in Lampung Province, which will 
later be used to calculate the potential for 
rice harvests in Lampung Province. 

 
SAVI Algorithm 

SAVI (Soil Adjusted Vegetation 
Index) which was proposed (Ren et al, 
2018) uses a vegetation isoline equation 
derived by approximating canopy 
reflectance with a first-order photon 
interaction model between the canopy and 
the soil layer. The SAVI model has used 
knowledge of the vegetation isoline 
equation, which is simple, to obtain a 
Vegetation Index that has been corrected 
for soil background effects (Rondeaux et 
al., 1996). Described below is the equation 
of SAVI: 

 

𝑆𝐴𝑉𝐼 =  [(
𝜌𝑁𝐼𝑅 − 𝜌𝑅𝐸𝐷

𝜌𝑁𝐼𝑅 − 𝜌𝑅𝐸𝐷 + 𝐿
)] 𝑥 (1 + 𝐿) … . (1)  

 
Where L is the “global” soil 

“adjustment” factor. The L constraint is 
related to Beer's Law and calculates for the 
difference in the red canopy and NIR 
spectral extinction factors through the 
actively photosynthesized canopy. (Huete, 
1988 in Mulla, 2013). The value of L in this 
research is assigned in 0.6.  

 
TSAVI Algorithm 

TSAVI (Marino & Alvino, 2018) is a 
further development of the SAVI concept. 
TSAVI is a vegetation index that used to 
minimize the brightness of the soil of 
which causes an error in the 
electromagnetic wavelength reflected from 
the vegetation (Rondeaux et al., 1996) (Xue 
& Su, 2017) which is defined as: 
 

TSAVI = a(NIR - aR - b) / [R + a(NIR - b) 
+ 0.08(1 + a2)]......................................... (2) 

 
Where a and b are the slope and 

intercept of the ground line, respectively 
(NIRsoil = aRs~l + b); and the 0.08 
coefficient value was adjusted to minimize 
the soil effect. 

 
NDVI Algorithm 

NDVI is one of the most popular 
indices for identification of vegetated 
areas. This index is closely related to the 
amount of vegetation to saturation in 
dense canopy cover and the biophysical 
properties of the plant canopy, such as: 
absorption of photosynthetic active 
radiation, efficiency, and productivity. 
However, the NDVI index is very sensitive 
to the optical properties of the soil, and is 
difficult to interpret with low vegetation 
cover when the soil is unknown. 
(Rondeaux et al., 1996) (Gandhi et al., 
2015). 

The red band (Red) and near-
infrared band (Near-IR) in Landsat satellite 
imagery are used to obtain NDVI values 
with the following calculations (Gandhi et 

https://doi.org/10.24114/jg.v14i1.29036
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al., 2015) (Robinson et al., 2017), for 
example Landsat 8. 

 

𝑁𝐷𝑉𝐼 =  
𝑁𝐼𝑅 − 𝑅

𝑁𝐼𝑅 + 𝑅
… … … … … (3)   

 
Information: 
Band 4: Red channel on Landsat 8 
Band 5: Near infrared channel on Landsat 
8 
 
Field Surveys 

Field surveys from the results of 
satellite image processing are used to see 
the level of errors that occur in the 
classification of the sample area so that the 
percentage of mapping accuracy can be 
determined. The Accuracy of land use 
mapping is done by making a contingency 
matrix or an error matrix. Accuracy tests of 
the results of mapping are carried out by 
sampling, the sampling technique used is 
Random Sampling based on sample size 
using 95% confidence level with a margin 
of error of 3.305%, calculated according to 
the z-score. 

Sampling of field accuracy testers 
considering to this reference land use map 
was carried out using a point basis. The 
area of Lampung Province is divided by a 
field size 30x30, to obtain a total population 
of 8,842, so that by using the specifications 
as above, 800 sample points are obtained, 
covering 10% of the population.  

Accuracy Test 
The accuracy test was carried out to 

determine the Accuracy of the mapping of 
raw land cover for rice fields. The accuracy 
test was carried out using a reference of 
70% of the field data. The accuracy test is 
carried out after conducting a survey or 
field work. The results of the classification 
need to be tested to produce acceptable 
data with a certain level of Accuracy (BIG, 
2014). 

The process of testing the Accuracy 
of the interpretation results starts from 
using all samples from the population to be 
tested on the data from the field checks. 
The question test is to make a comparison 
by compiling an error matrix (confusion 
matrix). Tests are carried out on samples 
that represent certain objects in an object 
polygon with the coordinates of the same 
location in the field. Samples that have 
been taken from the field are compared 
with the class of objects classified as a 
result (BIG, 2014). 

Resulted in a matrix is composed of a 
confusion matrix, which shown in Table 1 
below. From the table, to calculate the 
Overall Accuracy (overall Accuracy) is 
calculated built upon several equation 
below. 

The overall accuracy value shows the 
number of pixels that are correctly 
classified in each class compared to the 
number of samples used for accuracy 
testing in all classes. 

 
Table 1. Cross tabulation confusion matrix from accuracy test result 

Data 
Image 

Field Survey 

A B C Total 
Producer 
Accuracy 

A AA BA CA AA+BA+CA 
AA/AA+ 
AB+AC 

B AB BB CB AB+BB+CB BB/BA+BB+BC 
C AC BC CC AC+BC+CC CC/CA+CB+CC 

Total AA+AB+AC BA+BB+BC CA+CB+CC 
Total Number 

of Sample 
Point 

 

User 
Accuracy 

(%) 

AA/AA+ 
BA+CA 

BB/AB+ 
BB+CB 

CC/AC+ 
BC+CC 

 
Overal Accuracy 

(%) 

Source: (Prayuda, 2014). 
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Overall Accuracy (OA) 
The accuracy test value is the most 

widely used to test the Accuracy of an 
interpretation or a classification result. 
Overall Accuracy is calculated following 
the equation: 
 

𝑂𝑣𝑒𝑟𝑎𝑙𝑙 𝐴𝑐𝑐𝑢𝑟𝑎𝑐𝑦 (%) =
𝐽𝑖

𝑇𝑡
× 100 (4)  

 
Information: 
OA = Overall Accuracy 
Ji = Number of samples on the diagonal 

(correctly classified) 
Tt = Total sample tested 
 
Producer Accuracy (PA) 

Accuracy producer to determine the 
level of Accuracy according to the facts 
obtained in the field. 

 

𝑃𝑟𝑜𝑑𝑢𝑐𝑒𝑟 𝐴𝑐𝑐𝑢𝑟𝑎𝑐𝑦 (%) =
𝐶𝑐

𝑇𝑡
× 100 (5)  

 
Information: 
OA = Overall Accuracy 
Cc = Number of samples on the row 

(correctly classified) 
Tt = Total sample tested 
 
User Accuracy (UA) 

User accuracy to determine the level 
of Accuracy according to the results of 
image reading. 

 

𝑈𝑠𝑒𝑟 𝐴𝑐𝑐𝑢𝑟𝑎𝑐𝑦 (%) =
𝐷𝑑

𝑇𝑡
× 100 (6)  

 
Information: 
OA = Overall Accuracy 
Dd = Number of samples on the column 

(correctly classified) 
Tt = Total sample tested 

 
The value of user and producer 

accuracy is calculated for each class in the 
classification. Continuing from this matrix, 
the results of the mapping accuracy are 
obtained to determine the processed maps 

have good mapping results and are 
following the original conditions in the 
field, so that the maps can be used for 
further analysis. 
 
RESULTS AND DISCUSSIONS 
Data Analysis (NDVI, SAVI, TSAVI) 

The processing of vegetation density 
index using the NDVI, SAVI and TSAVI 
algorithms are carried out to see the value 
of vegetation density in Lampung 
Province. The results of the processing will 
show the magnitude of the change in the 
value of the vegetation density in each 
algorithm. The processing of vegetation 
index density is carried out using the red 
band and the near-infrared band. A good 
range of wavelength values for NDVI is -1 
to 1, the longer the wavelength is closer to 
1, the vegetation density index indicates 
that the area has dense vegetation.  

Comparison of the analysis results 
using these three indices could be seen in 
the distribution of rice fields in Lampung 
Province. First of all, all three indices have 
an overall accuracy which higher than 86%, 
indicating that all of three has good 
agreement with field result, as also 
mentioned in (Kimura dkk., 2004) and (Xue 
dkk., 2004). The distribution of rice fields 
according to the NDVI transformation 
vegetation index has a contrasting 
comparison with other vegetation objects 
which makes that easier to identify. The 
behavior of NDVI result is different with 
the SAVI and TSAVI indices results 
because of the influence of the soil which 
causes separation from other objects is 
quite difficult. This causes the results of 
rice field classification using NDVI is better 
than SAVI and TSAVI. This is also in line 
with previous research which stated that 
NDVI is more effectively used in mapping 
rice fields for a wider area (Guan dkk., 
2016). The wavelength values obtained 
from the results of data processing are as 
follows.

https://doi.org/10.24114/jg.v14i1.29036
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Figure 3. Wavelengths of NDVI results 

 
The determination of the rice 

vegetation index was carried out to 
determine the pattern of the vegetation 
index for rice fields in Lampung Province. 
The Lampung Province NDVI index value 
has a minimum value range between -1.02 
to a maximum value of 0.91 with an 
average value of 0.25, built upon the results 
of the analysis for the rice field object has a 
range between 0.1 - 0.8. The -1.02 value is 

deemed as outlier due to the nature of its 
existence (only 1 data with that value from 
more than 89 million data points). The 
index value is used as a reference for 
determining rice fields using the results of 
the transformation of the NDVI algorithm. 
According to the results SPOT 6/7 image 
processing using the NDVI algorithm, it is 
shown on the map in Figure 4 below.

 

Figure 4. Map of vegetation density in Lampung Province using NDVI 
 
The determination of the rice 

vegetation index was carried out to 
determine the pattern of the vegetation 
index for rice fields in Lampung Province. 
The Lampung Province SAVI index value 
has a minimum value range between -1.09 
to a maximum value of 0.81 with an 
average value of 0.09. Built upon the 

results of the analysis for rice fields objects 
have a range between 0.1 - 0.8 for the 
results of SPOT 6/7 image processing 
using the SAVI algorithm. The index value 
is used as a reference for determining rice 
fields according to the index value 
according to the algorithm. As shown from 
the results of processing the vegetation 
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index transformation using the SAVI 
algorithm, the vegetation density is 
presented in Figure 4 below. The 
determination of the rice vegetation index 

was carried out to determine the pattern of 
the vegetation index for rice fields in 
Lampung Province using TSAVI 
transformation.  

 

  
Figure 5. Wavelengths of SAVI results  

 

 
Figure 6. Map of vegetation density in Lampung Province using SAVI 

 
The Lampung Province TSAVI index 

value has a minimum value range between 
-1.55 to a maximum value of 1.80 with an 
average value of 0.07. Refer to the results of 
the analysis for rice fields objects have a 
range between 0.1 - 0.8. The index value is 
used as a reference for determining rice 

fields based on the results of the 
transformation of the NDVI algorithm. 
Considering to the results of SPOT 6/7 
image processing using the TSAVI 
algorithm, it is shown in the histogram 
table 6 below. 

  
Figure 7. Wavelengths of TSAVI results

https://doi.org/10.24114/jg.v14i1.29036
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The distribution of vegetation 
density values is grouped of the 
wavelength of each algorithm value to 
determine the condition of vegetation in 
Lampung Province. The vegetation density 
class according to the Regulation of the 
Minister of Forestry numbered P.12 of 2012 
is divided into unvegetated land, very low 
density, low density, medium density, and 
high density. The following is the result of 
the vegetation density map of Lampung 
Province. Refer to the results of SPOT 6/7 

image processing using the TSAVI 
algorithm, it is shown on the map in Figure 
8 below. 

Based on the results of image 
analysis using the three algorithms which 
include NDVI, SAVI and TSAVI, it is found 
that the index value of TSAVI has the 
highest index value with a maximum value 
of 1.80 while the index that has a minimum 
value of NDVI is around -1.02. The three 
index values obtained are overlaid with 
land use results from image classification.  

 

 
Figure 8. Map of vegetation density in Lampung Province using TSAVI 

 
Mapping of raw rice fields is 

obtained by looking at the level of 
vegetation density and visual 
interpretation of the image. The digital 
interpretation of the image is carried out 
based on the recognition of the spatial 
characteristics of the object by looking at 
the shape, color, pattern, location, and 
texture. Determination of the training 
sample is carried out at points that are 
suspected to be rice fields as sample areas 
that represent the distribution of raw rice 

fields in Lampung Province. Based on the 
results of the interpretation and 
knowledge of the analysis of raw rice fields 
in Lampung Province, the area of raw rice 
fields in Lampung Province was obtained. 
The following is the area of raw rice fields 
in Lampung Province because of data 
processing that has been carried out. In 
more detail, the area of raw rice fields in 
Lampung Province is presented in the 
following table. 

 
Table 2. Raw Rice Fields Area of Lampung Province 

No District/City Area by Image (Ha) Percentage (%) 

1. Bandar Lampung 501,17 0,19 

2. Lampung Barat 8053,41 3,02 

3. Lampung Selatan 40150,21 15,08 
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No District/City Area by Image (Ha) Percentage (%) 

4. Lampung Tengah  66454,51 24,96 

5. Lampung Timur 55418,12 20,81 

6. Lampung Utara 9994,8 3,75 

7. Mesuji 5819,65 2,19 

8. Metro 2966,69 1,11 

9. Pesawaran 12668,18 4,76 

10. Pesisir Barat  6283,68 2,36 

11. Pringsewu 13633,8 5,12 

12. Tanggamus  13848,39 5,20 

13. Tulang Bawang  5816,41 2,18 

14. Tulang Bawang Barat 14884,06 5,59 

15. Way Kanan 9766,56 3,67 

Total 266.259,64 100 

Source: (Data processing, 2019). 
 

The table above explains that the 
Raw Rice Fields area of West Lampung 
Province is 8,053.41 Ha with a percentage 
of 3.02%, South Lampung has an area of 
40,150.21 Ha with a percentage of 15.08%. 
The area that has the largest area of raw 
rice fields is Central Lampung Regency 
with an area of 66,454.51 Ha or 24.96% of 
the total area of raw rice fields in Lampung 
Province. The area of raw land for rice 
fields in East Lampung is 55,418.12 Ha 
with a percentage of 20.81%. North 
Lampung Regency has an area of 9,994.80 
Ha with a percentage of 3.75%. Mesuji 
Regency has an area of 5819.65 hectares of 
raw rice fields with a percentage of 2.19%. 
The area of Metro City's raw rice fields is 
2,966.69 Ha with a percentage of 1.11%. 
Pesawaran Regency has an area of 

12,668.18 Ha with a percentage of 4.76%. 
The raw land of West Pesisir Regency is 
6,283.68 Ha with a percentage of 2.36%. 
The area of raw rice fields in Pringsewu 
Regency is 13,633.80 Ha with a percentage 
of 5.12%. Tanggamus Regency has a land 
area of 13,848.39 Ha with a percentage of 
5.20%. The area of raw rice fields in Tulang 
Bawang Regency has an area of 5,816.41 Ha 
with a percentage of 2.18%. Tulang 
Bawang Barat Regency has a rice field area 
of 14884.06 with a percentage of 5.59%. 
Way Kanan Regency has a land area of 
9,766.56 hectares with a percentage of 
3.67%. While the minimum raw land for 
rice fields is in Bandar Lampung City with 
an area of 501.17 hectares or 0.19% of the 
total area of raw rice fields in Lampung 
Province. 

 
Figure 9. Raw Rice Fields Area of Lampung Province 

Source: (Data processing, 2019). 
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 In more detail, the distribution of 
raw land for rice fields in Lampung 

Province is presented in the following 
figure 10.

 
Figure 10. Map of raw rice fields in Lampung Province 

 
Accuracy and Validation of Rice Fields 
Raw Land Map Result of Digital 
Classification with Field 

The accuracy test for the results of the 
classification of raw rice fields is carried 
out to determine the level of Accuracy of 
the results of the classification of rice fields 
and non-rice fields to determine whether 
the results of this classification can be used 
to limit the study area to be further 
processed. Field validation is determined 
by measuring the coordinates of the 
observation locations in the field using a 
GPS (Global Positioning System) device 
following pre-determined sample points 
totaling 800 sample points. 

The confusion matrix table is one 
way of testing accuracy. Shown in Table 3 
is the result of NDVI index classification 

using confusion matrix. The accuracy test 
serves to measure the Accuracy in image 
interpretation. In this accuracy test, the 
classification results will be compared with 
the actual conditions in the field regarding 
the points taken in the field and are 
considered to represent all categories of 
percent of raw rice fields. The results of 
measuring Accuracy from processing are 
producer accuracy, user accuracy, overall 
Accuracy (OA) is presented in the 
following table. The results of the 
calculation accuracy using the confusion 
matrix are shown in Table 3. It produces an 
overall mapping accuracy of 90.25% which 
indicates that the map has good results. 
Table 4 and Table 5 indicates the confusion 
matrices of SAVI and TSAVI, respectively. 

 
 

Table 3. Matrix of accuracy test for NDVI 

NDVI 

Field Survey 

Rice Field Non-Rice Field Total User Accuracy (%) 

Rice Field 565 78 643 87,87 

Non-Rice Field 0 157 157 100,00 
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Total 565 235 800  

Producer Accuracy (%)  100,00   66,81   166,81  

Overall Accuracy (%) 90,25 

Source: (Data Processing, 2019). 
 

The total sample points in the field 
were 800 samples, with details of 565 
points in the field that were correctly 
confirmed as rice fields, 78 points in the 
field were not confirmed as rice fields, and 
157 were confirmed as non-rice fields, both 
in the image and in the field. If you look at 
the producer accuracy value, the rice field 
class has a value of 100%. This value 
indicates that an average of about 100% of 
the reference data of surveyed rice fields 

will always be correctly confirmed as rice 
fields in the image classification results. In 
the user accuracy value for the field class, 
the resulting value is 87.87%. This value 
indicates that an average of about 87.87% 
of the pixel data in the rice field category, 
the image classification results will be 
confirmed correctly in the field as rice 
fields. The overall accuracy value obtained 
is 90.25%, representing image accuracy in 
general.

 
Table 4. Matrix of accuracy test for SAVI 

SAVI 

Field Survey 

Rice Field Non-Rice Field Total User Accuracy (%) 

Rice Field 547 95 642 85,20 

Non-Rice Field 12 146 158 92,41 

Total 559 241 800  

Producer Accuracy (%) 97,85 60,58 158,43 

Overall Accuracy (%) 86,63 

Source: (Data Processing, 2019). 
 

The results of the accuracy 
calculation using the confusion matrix 
shown in Table 4 of the SAVI index. The 
processing resulted in an overall mapping 
accuracy of 86.63% which indicates that the 
map has good results, but this accuracy 
result is lower than the NDVI calculation of 
90.25%. The total sample points in the field 
were 800 samples, which 547 points in the 
field that were correctly confirmed as rice 
fields, another 95 points in the field were 
not confirmed as rice fields, and last 146 
were confirmed as non-rice fields, both in 
the image and in the field.  

If we look at the producer accuracy 
value, the rice field class has a value of 
97.85%. This value indicates that less than 
3% of the reference data from the survey 
results will not be correctly confirmed as 
rice fields in the image classification 
results. In the user accuracy value for the 
field class, the resulting value is 85.20%. 
This value indicates that in an average 85 
out of 100-pixel data in the rice field 
category, the results of the image 
classification will be confirmed correctly in 
the field as rice fields. 
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Table 5. Matrix of Accuracy Test for TSAVI 

TSAVI 

Field Survey 

Rice Field Non-Rice Field Total User Accuracy (%) 

Rice Field 554 89 643 86,16 

Non-Rice Field 10 147 157 93,63 

Total 564 236 800  

Producer Accuracy (%) 98,23 62,29 160,52 

Overall Accuracy (%) 87,63 

Source: (Data Processing, 2019). 
 

Meanwhile, the results of the 
accuracy calculation using the confusion 
matrix shown in Table 5 of the TSAVI 
index, resulted in an overall mapping 
accuracy of 87.63% which indicates that the 
map has good results with an accuracy 
value above SAVI, but this accuracy result 
is still lower than NDVI calculation. The 
total sample points in the field were 800 
samples, with details of 554 points in the 
field being correctly confirmed as rice 
fields, 89 points in the field not being 
confirmed as rice fields, and 147 confirmed 
not being rice fields, both in the image and 
in the field. If you look at the producer 
accuracy value, the rice field class has a 
value of 98.23%. This value indicates that an 
average of about 98 out of 100 data of the 
reference data from the survey results will 
always be correctly confirmed as rice fields 
in the image classification results. In the 
user accuracy value for the field class, the 
resulting value is 88.16%. This value 
indicates that an average of about 86.16% of 
the pixel data in the rice field category, the 
image classification results will be 
confirmed correctly in the field as rice 
fields.  

 
CONCLUSION 

According to the results of the 
analysis using high-resolution satellite 
imagery SPOT 6 and 7 and the vegetation 
index NDVI, SAVI and TSAVI with a range 
of pixel values for rice fields of 0.1 to 0.8 and 

divided into 5 classes of non-vegetated 
land, very low density, low density, 
medium density, and high density. It 
resulted in an area of rice fields in Lampung 
Province of 266259.64 Ha which covers 
7.2% of the total area of Lampung Province. 
Central Lampung and East Lampung 
districts are the two districts with the 
largest area, reaching 66,454.51 Ha (24.96%) 
and 55,418.12 Ha (22.81%). Bandar 
Lampung is an area that has the least rice 
fields, having an area of 501.17 hectares 
which is 0.19% of the total area of Lampung 
Province, where there are two types of rice 
fields, namely irrigated rice fields and rain- 
fed rice fields. Based on findings of a field 
survey conducted with 800 samples spread 
across 15 regencies/cities in Lampung 
Province (according to the Random 
Sampling method with a 95% confidence 
level and a margin of error of 3.305%), 565 
points were obtained which were rice fields 
and 235 points were not rice fields. 
(70.625% and 29.375%).  The results of the 
accuracy test show that the highest 
Accuracy for determining paddy fields is 
obtained from the results of identification 
using NDVI. As a general suggestion, the 
results should then be compared with 
results of processing from another satellite 
imagery with different acquisition time to 
preliminary develop a refined raw rice field 
identification algorithm, as (Nadzir et. al, 
2020) has started.  
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