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Fig. 1 The study area in Iran and Kohgilouyeh and Boyerahmad province
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Table 1 Band and resolution information for Landsat 8 and Sentinel 2 (USGS 2019)

Band Number Band Name m)uWavelength ( Resolution (m)
Landsat 8 Sentinel 2 Landsat 8 Sentinel 2 Landsat 8 Sentinel 2 Landsat 8 Sentinel 2
Coastal
1 1 Coastal/Aerosol aerosol 0.443 0.43 30 60
2 2 Blue Blue 0.483 0.49 30 10
3 3 Green Green 0.563 0.56 30 10
4 4 Red Red 0.655 0.65 30 10
Vegetation
5 5 NIR Red Edge 0.865 0.70 30 20
Vegetation
6 6 SWIR-1 Red Edge 1.61 0.74 30 20
Vegetation
7 7 SWIR-2 Red Edge 2.2 0.78 30 20
8 8 Panchromatic NIR 0.59 0.84 15 10
9 9 8a) Cirrus Narrow NIR 1.38 0.86 30 20
Water
10 10 Thermal Vapor 10.9 0.94 100 60
SWIR -
11 11 Thermal Cirrus 12 1.37 100 60
- 12 - SWIR-1 - 1.61 - 20
- 13 - SWIR-2 - 2.19 - 20
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Table 2 Number of training samples and evaluation to classify and validate class

Land Cover/Land Use

Training sample Agriculture Orchard Building Fallow Cliff Forest Range Water Body

Classification 109 183 75 129 28 265 313 28
Validation 33 62 25 37 20 122 117 17
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Table 3 the comparison of the land cover/land use area (ha) based on the three algorithms

Area (ha)
Algorithm — agriculture Building CIiff Forest Orchard Range Water Body Fallow
L8 s2 L8 s2 L8 s2 L8 s2 L8 s2 L8 s2 L8 s2 L8 s2
MaxL 3400 3312 1328 1356 2351 3579 23289 23467 3267 3138 42630 45624 519 407 9571 6444
SVM 1988 691 836 483 338 755 20416 27755 3216 3139 50841 54125 129 222 563 157
NN 7 1345 521 438 2 858 18064 30238 3894 3092 64176 50283 0 93 640 981
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Table 4 Validation of the algorithms for each class

Accuracy

Algorithm %

Agriculture  Building Cliff

L8 S2 L8 S2 L8 S2

LC/LU
Water
Orchard Body
I8 S2 L8 S2 18 S2 L8 S2 L8 S2

Forest Range Fallow

Production
Accuracy
User
Accuracy
Overall
Accuracy
for
Landsat 8
Overall
Accuracy
for
Sentinel 2
Kappa
coefficient
for
Landsat 8
Kappa
coefficient
for
Sentinel 2
Production
Accuracy
User
Accuracy
Overall
Accuracy
for
Landsat 8
Overall
Accuracy
for
Sentinel 2
Kappa
coefficient
for
Landsat 8
Kappa
coefficient
for
Sentinel 2
Production
Accuracy
User
Accuracy
Overall
Accuracy
for
Landsat 8
Overall
Accuracy
for
Sentinel 2
Kappa
coefficient
for
Landsat 8
Kappa
coefficient
for
Sentinel 2

33 39 100 100 43 43
73 68 86 93 43 88

MaxL

12 6 100 96 43 00

44 67 96 96 75 00

SVM

00 45 88 96 29 00

00 83 96 100 40 00

NN

100 93 79 90 76 76 70 80 46 15

88 88 68 92 70 58 100 89 48 36

74.18

72.02

0.69

0.66

98 94 79 92 92 94 80 50 00 4

79 81 57 60 62 57 100 83 00 100

69.67

67.9

0.63

0.61

91 98 84 89 92 86 00 50 769 12

81 7 57 76 51 60 00 83 29 60

63.15

72.84

0.55

0.67
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Abstract

The aim of this study was to determine the accuracy of Landsat 8 and Sentinel 2 satellite data sets
based on Maximum Likelihood, Support Vector Machine, Neural Network algorithms for mapping
the LU/LC of Kobgian watershed in Kohgiluyeh and Boyer-Ahmad Province. For this purpose,
corrections, data preparation, data set creation, classification and analysis, mapping and verification
were done using ENVI® 5.3, ArcGIS® 10.5, Google Earth Pro and Excel 2016 software. The results
showed that the highest total accuracy and kappa coefficient for Landsat 8 and Sentinel 2 satellites
belongs to the maximum likelihood algorithm with a value of 74.18% and 0.69 and neural network
algorithm with a value of 72.84% and 0.67, respectively. The overall accuracy order of the algorithms
for mapping LU/LC the watershed using Landsat 8 and sentinel 2 data was as maximum likelihood >
support vector machine > neural network and using data was as neural network> maximum likelihood
> support vector machine, respectively. The accuracy of the algorithms indicated that if a specific
LU/LC is the main goal such as basin rangelands, the support vector machine algorithm should be
used. The area of eight classes of Kabgian watershed is: agriculture 1342, residential 1356, rock 3579,
forest 23289, water body 407, abandoned lands 9571, garden 3139 and pasture 54125 ha. Therefore,
depending on the type of LU/LC, the type of satellite data available, and the purpose of study, the
priority of using algorithms will be different and based on the desired factor, suitable algorithm
should be selected.

Keywords: Kabgian Watershed; Maximum Likelihood; Neural Network; Support Vector Machine.
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