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Fig 1. Geolocation of the Study area
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Table 1. Summary of the moisture

5 oKl CA,_,-E)MJAO.:;VS Cusb,y Mo o S e & god 3las Sl Csls
Total Average Minimum moisture Maximum moisture Number of samples Field picking
Lol
17.41% 6.31% 28.5% 66 March
w' b ”..))‘
15.19% 2.28% 28.09% 62 May
C"-’.‘
15.39% 2.28% 28.5% 128 Total
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Table 2. Moisture profiles, Bonding References, Spectral bands and Indictors used

& Q\LC‘W auls ol s,
Source Considerations Domain Profile Row
Gao(1996) Water h itive val (Green-NIR)/ NDWI 1

ao ater has a positive value

P (Green+NIR)
L=0 High vegetation
Huete (1988) _ ghves . ((NIR-Red) /
L=1 Low vegetation (NIR+Red+L))*(14L) SAVI 2
e
L=0.5 For most lands
Dupigny - Giroux Lewis (1999) Water has a positive value (NIR)/(Blue) MI 3
Rouse, J.W.; Haas,R.H.; (1973) Water has a negative value (NIR-Red)/(NIR+Red) NDVI 4
NASA, (2015) Coastal 0/451-0/435 (um) Band 1 5
z Blue 0/512-0/452 (um) Band 2 6
z Green 0/590-0/525 (um) Band 3 7
z Red 0/673-0/636 (um) Band 4 8
z NIR 0/879-0/851 (um) Band 5 9
z SWIRI 1/651-1/566 (um) Band 6 10
z SWIR2 2/294-2/107 (um) Band 7 11
z TIRS1 11/19-10/60 (um) Band 10 12
z TIRS2 12/51-11/50 (um) Band 11 13
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Fig 3. Sample pictures Vegetation Index SAVI
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Fig 4. Regression diagrams of moisture variables with ground samples (March)
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Table 3. Precision metric and The obtained model (March)
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Je
e R? Significant J R? Significant
Model . Model .
effective terms effective terms
y=-9E-05x> + 0.0012x +
y=0.2163x2 - 14.498x +957.69  0.475 Band2 0.620 NDVI
0.2247
= -7E-06x>+ 6E-05x -
y=0.5512x2 - 27.404x + 23351 0.478 Band5 Y . ;‘093 X 0.655 NDWI
y=-0.27x*+1.6212x + 1497.3  0.403 Band7 y =9E-05x%- 0.002x + 0.1121  0.668 SAVI
y =-0.0001x>+ 0.0045x + 285.86 0.386 Band10 y=0.001x*-0.007x +2.5046  0.688 MI
=0.127x>-10.748x +
y = -7E-05x2 + 0.0037x + 285.85  0.310 Bandl1 Y 8’;2 > X 0.493 Band1
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Fig 5. Regression diagrams of moisture variables with ground samples (May)
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Table 4. Precision metric and The obtained model (May)
Jbe 2 . . Jbe 2 . .
R Significant effective R Significant effective
Model Model
terms terms
y=0.2788x* - 14.868x + y =3E-05x*-0.001x +
0.302 Band2 0.623 NDVI
925.01 0.2373
y=0.5615x* - 23.584x + y =3E-05x*- 0.0013x -
0.438 Band5 0.651 NDWI
2238.4 0.3004
y =-0.2433x> + 1.4583x y = -6E-05x + 0.0019x
0.403 Band7 0.715 SAVI
+1504.5 +0.0987
y =0.0026x* - 0.1183x + y=0.0001x+0.016x +
0.356 Band10 0.656 MI
10.786 2.3943
y=-0.0015x>+0.0512x y=0.2715x% - 15.534x
0.468 Bandl11 0.423 Bandl
+9.3588 + 840.64
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Estimation of Soil Moisture Using Optical, Thermal and Radar Remote Sensing
(Case Study: South of Tehran)
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Abstract

Soil moisture is one of the important environmental parameters. Traditional methods of field measurement
of soil moisture cannot adequately reflect spatial variability of soil moisture. Remote sensing has a
widespread role in this. Landsat 8 satellite data and Sentinel-1 radar satellite from Tehran were provided.
72 soil samples were taken at the same time by satellite passing from the area and used in the validation
phase with the necessary processing on satellite images and utilizes four different groups of indicators:
1) SAVI, NDVI, MI, NDWI 2) bands of Landsat 8 3) filters Radar 4) LST to modeling soil moisture. The
investigation of the accuracy of functions and the introduction of the most accurate models was done by
calculating the regression relations between these criteria and the ground points. The results of comparison
of relations in the final step introduced two multivariate regression models to estimate the moisture content
of the proposed area. The results showed that the proposed models have a good correlation coefficient of
R2 =62 and R2 = 73. Also, among the indicators in the four groups, SAVI, Band 1, Band 11, Li and Least
filters have the highest correlation for estimating soil moisture content.
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