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2

Sites 𝑝𝐻1:1 

dS.m
-

1 m.molc.L
-1

SAR 
cmolc. Kg

-1
 

ESP% GDVI
2 

SI 

𝐸𝐶1:1 Ca Mg Na K ExNa CEC 

S1 7.37 51.63 131.16 182.90 200.34 1.83 15.99 14.39 17.55 82.00 0.2315 0.1726 

S2 7.01 31.02 70.57 98.74 139.52 1.40 15.16 12.28 17.27 71.09 0.2326 0.2215 

S3 7.09 33.39 43.05 126.52 162.76 1.51 17.68 12.58 17.32 72.66 0.4506 0.1738 

S4 7.58 26.10 53.68 90.24 115.74 1.33 13.64 11.56 17.16 67.38 0.1577 0.2073 

S5 7.20 13.19 52.47 38.40 40.22 0.79 5.97 8.73 16.55 52.75 0.6244 0.1398 

S6 7.43 60.99 137.55 209.21 261.16 1.99 19.83 15.08 17.62 85.58 0.177 0.1728 

S7 7.43 5.58 17.00 15.54 22.63 0.57 5.61 5.16 15.05 34.29 0.8498 0.1677 

S8 7.56 79.16 217.52 270.91 299.89 3.22 19.19 16.16 17.73 91.17 0.1666 0.1400 

S9 7.34 30.78 69.24 98.09 139.08 1.39 15.21 12.24 17.27 70.92 0.3436 0.1807 

S10 7.43 3.25 9.34 8.78 13.99 0.40 4.65 2.92 12.86 22.73 0.9289 0.1148 

S11 7.57 6.50 19.68 17.58 27.13 0.58 6.29 5.79 15.42 37.57 0.9212 0.1726 

S12 7.27 26.57 51.82 94.72 117.81 1.35 13.76 11.63 17.17 67.76 0.4695 0.1421 

S13 7.34 7.76 24.72 23.71 28.48 0.65 5.79 6.53 15.78 41.37 0.8648 0.1034 

S14 7.46 32.93 73.88 99.14 154.88 1.42 16.65 12.53 17.31 72.37 0.3846 0.1746 

S15 7.32 18.57 64.98 62.50 57.29 0.91 7.18 10.15 16.89 60.08 0.6632 0.1363 

S16 7.36 30.12 86.55 95.00 118.31 1.37 12.42 12.16 17.25 70.45 0.1541 0.2462 

S17 7.58 40.79 62.78 167.72 175.77 1.65 16.37 13.41 17.43 76.96 0.2317 0.1872 

S18 7.24 71.77 164.70 267.00 283.92 2.04 19.32 15.76 17.69 89.07 0.2078 0.1429 

S19 7.31 4.80 15.70 13.77 17.97 0.52 4.68 4.54 14.60 31.06 0.9278 0.1809 

S20 7.30 4.93 13.80 13.82 21.13 0.53 5.69 4.65 14.69 31.65 0.9374 0.0998 

S21 7.39 3.70 11.11 9.19 16.23 0.42 5.09 3.45 13.56 25.47 0.9708 0.0888 

S22 7.41 4.38 15.61 11.25 16.51 0.46 4.51 4.16 14.29 29.13 0.9588 0.1109 

S23 7.35 20.86 61.03 68.46 78.00 1.04 9.69 10.63 16.99 62.57 0.2246 0.2264 

S24 7.45 6.69 18.63 20.21 27.50 0.58 6.24 5.92 15.49 38.20 0.8625 0.1184 

S25 7.65 11.37 39.15 34.12 39.69 0.77 6.56 8.12 16.37 49.57 0.6996 0.1605 

S26 7.34 10.75 34.53 33.26 38.95 0.74 6.69 7.88 16.30 48.36 0.7433 0.1247 

S27 7.52 13.65 35.76 55.89 44.00 0.86 6.50 8.87 16.59 53.49 0.7118 0.1152 

S28 7.45 8.43 27.47 24.28 31.87 0.66 6.27 6.87 15.93 43.15 0.829 0.1163 

S29 7.79 6.66 19.86 18.98 27.19 0.58 6.17 5.90 15.48 38.10 0.9367 0.108 

S30 7.07 4.41 13.97 13.13 16.55 0.47 4.50 4.19 14.31 29.28 0.9473 0.1088 

S31 7.39 2.85 10.53 8.10 9.50 0.39 3.11 2.38 11.95 19.93 0.9519 0.1033 

S32 7.60 7.43 22.87 22.87 27.88 0.63 5.83 6.35 15.70 40.43 0.8991 0.1910 

S33 7.13 5.67 15.34 15.63 25.18 0.57 6.40 5.23 15.09 34.66 0.8611 0.1483 

S34 7.93 10.35 36.06 30.77 35.95 0.71 6.22 7.72 16.25 47.55 0.9037 0.1019 

S35 7.06 8.91 27.78 24.82 35.80 0.68 6.98 7.10 16.02 44.34 0.8259 0.1164 

S36 7.30 10.75 33.75 33.70 39.32 0.76 6.77 7.88 16.30 48.37 0.7266 0.1321 

S37 7.42 16.15 48.96 57.11 54.49 0.89 7.48 9.57 16.76 57.08 0.6944 0.159 

S38 7.38 4.59 14.92 13.23 17.22 0.48 4.59 4.35 14.45 30.10 0.9635 0.089 

S39 7.60 51.34 138.85 177.21 195.45 1.82 15.55 14.37 17.54 81.88 0.1852 0.2273 

S40 7.74 59.61 158.34 207.88 227.91 1.95 16.84 14.99 17.61 85.09 0.168 0.2011 
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S41 7.39 5.46 16.72 15.00 22.27 0.55 5.59 5.07 14.99 33.82 0.8485 0.1787 

S42 7.35 20.92 55.76 71.47 80.80 1.11 10.13 10.64 16.99 62.63 0.2055 0.2342 

S43 7.46 4.01 12.20 11.22 16.27 0.43 4.75 3.80 13.94 27.24 0.956 0.1761 

S44 7.43 7.52 23.52 23.00 28.00 0.65 5.81 6.40 15.72 40.70 0.9077 0.1158 

S45 7.35 49.57 139.77 173.81 180.37 1.78 14.40 14.22 17.53 81.14 0.2063 0.2248 

S46 7.34 8.89 29.92 24.67 33.66 0.67 6.44 7.10 16.02 44.30 0.7882 0.1625 

S47 7.63 23.49 56.71 84.19 92.64 1.33 11.04 11.12 17.08 65.12 0.4527 0.1572 

S48 7.17 3.28 9.55 8.81 14.05 0.41 4.64 2.96 12.92 22.93 0.9649 0.0886 

S49 7.42 1.72 6.66 3.00 7.20 0.33 3.28 0.28 10.11 2.80 0.9496 0.0919 

S50 7.54 8.04 24.44 24.27 30.99 0.65 6.28 6.68 15.85 42.12 0.9309 0.1001 

S51 7.10 3.39 10.61 8.82 14.05 0.41 4.51 3.10 13.11 23.62 0.9552 0.095 

S52 7.31 7.06 21.12 21.33 27.51 0.63 5.97 6.14 15.60 39.35 0.8755 0.0999 

S53 7.41 6.45 21.14 16.24 26.55 0.57 6.14 5.76 15.41 37.42 0.9108 0.1078 

S54 7.95 13.48 43.12 49.86 40.95 0.82 6.01 8.82 16.57 53.21 0.8106 0.116 

S55 7.53 21.97 62.45 72.14 83.91 1.15 10.23 10.85 17.03 63.68 0.5814 0.2233 

S56 7.41 3.56 11.70 9.00 14.45 0.42 4.49 3.30 13.37 24.66 0.9428 0.1547 

S57 7.19 19.89 66.83 67.55 63.43 1.04 7.74 10.43 16.95 61.55 0.4141 0.1774 

S58 7.47 3.24 11.43 8.19 12.34 0.39 3.94 2.90 12.83 22.63 0.9571 0.0991 

S59 7.42 5.43 16.72 14.75 22.25 0.54 5.61 5.05 14.97 33.71 0.9118 0.0963 

S60 7.45 4.67 14.77 13.57 17.88 0.50 4.75 4.43 14.51 30.50 0.8958 0.1047 

2

22

𝐸𝐶 = 4011.866 − 33.318 ln 𝐺𝐷𝑉𝐼 − 4044.696𝑒𝑆𝐼 + 4608.508𝑆𝐼     𝑅2 = 0.88∗∗ … . [5]
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D0 0 – 1.55 0 – 2.23 0 - 4 Non Degradation Soils 

D1 1.55 – 6.19 2.23 – 8.91 4 - 16 Salt Affected Soils 

D2 6.19 – 12 8.91 - 18 16 - 02 Sodium Affected Saline Soils 
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The Diagnosis of Saline Degradation of chemical Properties of 

Sodic and Non sodic Soil and Remote Sensing Data 
 

Ehab Kareem ObaidSaad Shaker MahmoudAurass Muhi Taha
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Al-Qasim Green  Unvi. 

 

             
Abstract 

 The aim of this study is to diagnose the  saline degradation of soil 

chemical properties , that is predicted by spectral indices which is derived from 

Landsat7 ETM+ DATA , where soil salinity , ESP% and SAR mapping , by 

multiregression analysis with  generalized difference vegetation index (GDVI
2
) 

and salinity index (SI) , with high R
2
 significantly : 0.88 , 0.93 and 0.86 for each 

soil chemical properties respectively . Such saline degradation of soil classes 

scaling depends on  correspond soil salinity value to ESP% and SAR value . The 

spatial analysis shows that Non degradation soils class (D0) reach to 5.55% from 

study area , salt affected soils class (D1) reach to 21.89% from the study area , 

sodium affects saline soils class (D2) reach to 44.47% from the study area and  

desert soils of saline class (D3) reaches to 28.09% from the study area . 

 

Key Words : Soil Degradation , Saline Soils , Remote Sensing , Soil Digital 

Maps , GDVI
2
 , SI. 
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