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Figure 1. General location of the study area
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Table 1. The location of the studied stations and the values of the maximum and minimum congentration, of \
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respective spectral bands
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Table 2. The amount of suspended matter recorded in the Doab hydrometric station and the average reflectance of.the

BBA B8 B7 B6 B5 B4 B3 B2 BI gt = b
Sediment Q(m3.s) Date
(mg.1)
0.0587 0.0143 0.053 0.0487 0.0507 0.04 0.0365 0.0001 0.031 7.92 713
13.6.2016
0.0606 0.0606 0.061 0.0606 0.0606 0.061 0.0606 0.0606 0.061 212 09.1
3.7.2016
0.4094 0.1118 0.178 0.1508 0.1574 0.088 0.0797 0.042 0.061 1.41 0.69
21.9.2016
0.1001 0.0672 0.101 0.0899 0.1148 0.113 0.1157 0.0719 0.041 20.506 8.66
9:5.2017
0.2273 0.1634 0.21 0.1968 0.1577 0.123 0.0975 0.033 0.062 2.48 0.76
\18.6.2017
0.1893 0.2397 0.21 0.179 0.1545 0.12 0.1085 0.0805 0.069 3.178 1
3.7.2017
0.3458 0.3297 0.317 0.2815 0.1881 0.098 0.0992 0.0568 0.074 0.17 0.05
12.8.2017
0.244 0.2072 0.227 0.1957 0.1263 0.054 0.0638 0.0244 0.054 1.983 0.33
6.9.2017
0.2295 0.1932 0.222 0.1957 0.1752 0.119 0.0986 0.0676 0.045 1.29 \0.40
31.10.2017
0.2434 0.2587 0.218 0.1968 0.1255 0.07 0.0702 0.0359 0.047 251 0.58
26.9.2018
0.1075 0.0552 0.543 0.368 0.436 0.356 0.221 0.154 0.111 76.453 7.76
29.5.2019
0.2295 0.1896 0.229 0.1927 0.1392 0.074 0.0802 0.053 0.076 24.25 5.81
3.7.2019
0.2343 0.2688 0.247 0.2125 0.1192 0.066 0.0697 0.0413 0.074 321 0.74
6.9.2019
0.1927 0.2332 0.223 0.159 0.1191 0.088 0.0828 0.055 \082 4.712 121
26.9.2019
0.0727 0.0968 0.063 0.0534 0.0582 0.044 0.0384 0.0]Q 0.03 8:946 2.49
15.11.2019
0.2013 0.1323 0.183 0.1591 0.1088 0.077 0.0849 0.0563 0:046 24.827 5.75
13.5.2020
0.2768 0.3118 0.261 0.2376 0.1458 0.077 0.0871 0.058 0.08 4.735 11
27.6.2020
0.2824 0.3376 0.275 0.2489 0.1356 0.07 0.0886 0.0545 0.056 3.257 0.75
7.6.2020

respective spectral bands
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Table 3. The amount of suspended matter recorded in Palchehr hiydrometric station and the average reflectance of the

9)

5 L
B8A B8 B7 B6 B5 B4 B3 B2 Sediment o G)L'
(mg.1) Q(m3.s) Date
0.0375 0.0403 0.0376 0.032 0.0417 0.0491 0.073 0.0349 36.93 9.16 2016.6.20
0.0322 0.0323 0.0298 0.023 0.057 0.0784 0.114 0.0639 1.04 0.40 2016.7.10
0.0741 0.0815 0.0712 0.0671 0.1006 0.1028 0.128 0.0828 0.44 0.26 2016.8.19
0.0517 0.0533 0.0469 0.0445 0.0612 0.0668 0.083 0.0424 0.67 0.25 2016.9.28
0.1223 0.1192 0:1221 0.1119 0.1305 0.1292 0.146 0.0985 48.947 15.792 2017.5.16
0.0001' 0.0001 0.0001 0.0001 0.0001 0.0204 0.048 0.0073 2.341 0.862 2017.6.5
0.0454 0.0493 0.0485 0.0464 0.0503 0.0485 0.056 0.0279 0.95 0.31 2017.7.15
0.0167 0.0188 0.0207 0.0172 0.0206 0.026 0.038 0.0242 3.25 1.03 2017.11.17
0.0259 0.0312 0.0272 0.0245 0.0282 0.0395 0.051 0.032 1.85 0.49 2018.10.3
0.0001 00001 0.0043 0.0823 0.0576 0.0633 0.121 0.0694 36.93 9.16 2019.6.20
0.421 0.31% 0.261 0.178 0.164 0.213 0.116 0.0799 118.86 21.721 2019.7.5
0.034 0.0395 0.0498 0.0401 0.0788 0.0808 0.101 0.0697 32.638 7.555 2019.8.14
0.02 0.0243 0.0252 0.0237 0.0588 0.0669 0.109 0.0679 18.991 5.495 2019.9.13
0.0227 0. 0.0226 0.0212 0.1211 0.0596 0.1 0.0709 61.726 17.146 2019.11.12
0.0304 0.0329 0.0375 0.0443 0.11 0.108 0.14 0.0984 91.52 23.539 2020.5.15
0.065 0.0458 0.0604 0.0674 0.0983 0.0777 0.107 0.0701 28.013 7.205 2020.6.4
0.0775 0.0885 0.075 0.0733 0.0902 0.0906 0.107 0.0774 13.746 3.182 2020.7.4
0.0971 0.0324 0.1043 0.1011 0.1067 0.0492 0.085 0.0511 1.54 0.396 2020.8.13
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Correlation results of single band reflection, band ratio and band product of Sentinel-2 satellite imaging
bands with suspended sediment parameter

B4*B3 B8A B8 B7 B6 B5 B4 B3 B2 s Sy JAo oy P
Regression model Station name
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Table 5. Correlation results of single-band reflection, band ratio of Sentinel-2 satellite imaging bands with suspended

sediment parameter

] B K] 2
B5.B4 B8A B8 B7 B6 B5 B4 B3 B2 Regression model KW ° 2P
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Table 6. The accuracy of the experimental model based on Sentinel-2 MSI images for/estimating4he concentration of
suspended sediment in Qarasu River (Doab hydrometric station) and in GamasiabRiver (Polchehr

hydrometric
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Figure 2. The best regression models based on Sentinel-2 MSI images to estimate the concentration of suspended
sediment in Doab Mereg station (a) and Polchehr (b) in two stages of calibration and validation
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Table 7. The results of calculating the average values of the vegetation cover index in the Qarasu and Gamasiyab

watersheds
NdViSle [ S o] 6L
Average Ndvi Sediment Date Station name
0.36 7.92 95.03.24
0.44 20.506 96.02.19
0.3 2.48 95.03.28
0.11 76.453 98.03.08 ‘
0.47 24.827 99.02.24
0.4 4.735 99.03.13
0.23 36.93 95.03.25
0.31 48.947 96.02.27
0.37 2.341 96.03.25
0.29 36.93 98.03.30
0.21 91.52 99.02.29
0.35 28.013 99.03.17
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Figure 5. Estimation of the relationship between station sediment and vegetation in Qarasu and Gamasiyab
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Extended Abstract
Introduction and Objective: It is necessary to know the spatial xelationships between upstream
vegetation and sedimentation in the basins fer,optimal control and management of water and
soil resources.The present study was condueted with thedainfihof determining the relationship
between vegetation cover and suspended sediment concewation infthe two watersheds of Doab
Mareg and Gamasiab.
Material and Methods: At first, in order to investigate the €orrelation between the spectral
reflectance of the Sentinel-2 image bands and.the sediment concentration, the suspended
sediment concentration statistics of the Doab Mereg,station, located in the Qarasu river, and the
Polchehr station, located in the Gamasiab river, wereiused simultaneously in a five-year period
(2016 to 2020). Next, thesNormalized Difference Vegetation Index (NDVI) for the two seasons
of May and June was extracted using‘Sentinel-2 images, and the relationship between
vegetation cover and“suspended sediment concentration recorded at the station and extracted
from the images was estimated separately.
Results:iThe results of the eerrelation analysis of suspended sediment concentration showed
that the besg result for the Doabistation was related to band 4 (R2=0.86), and for the Polchehr
stationguit wasyrelated to band 5 (R2=0.83). The best values of the coefficient of determination
(R2) of the normalized vegetation cover difference index were obtained for the two Doab and
Polchehr stations,“0.98 and 0.64,|respectively, which indicates that the amount of sediment
deCreases withthe increase in vegetation cover. The average values of the vegetation index for
the Mart watershed are equal to 0.35, and for the Gamasiab watershed, it is equal to 0.28, which
shows the“relatively thin vegetation of the area. The lowest average value of vegetation cover in
the studied season (spring) was found to be 0.11 in the Margh watershed in June and 0.21 in the
GamasiabMatershed at the end of May.
Conglusion: The existence of an inverse and close relationship between the average vegetation
index (NDVI) and sediment indicates the positive effect of vegetation on soil protection and
reducing the production and transport of sediment within watersheds. In general, the results
owed that vegetation has been effective in the quantity and quality of spatial changes in the
sedimentation rate of the basins, and the NDVI vegetation index as a representative of
vegetation can be successfully used to create a statistical model of the changes in the
sedimentation rate. Additionally, revitalization of vegetation should be included in development
plans.

Keywords: correlation relationship, NDVI, Remote Sensing, suspended sediment concentration,
soil erosion
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