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Study of depth and some shallow-Groundwater Chemical Characteristics impact on
salinity and sodic of soil by using Geostatistics and remote sensing data

Aurass Muhi Taha AL-Waeli Ahmed Mahdi Abdulkadium
Agric. College / Al-Qasim Green University College of science (Information System)

Abstract

The study Carried out in the Azizya district eastern part of Iraq , in northern of Wasit Province
located between latitude 32°36'14.50"N t033°13'56.99"N and longitude 44°52'01.65"E to 45°20'52.70"E .
The main objective of this study of depth , salinity and Sodium adsorption ratio of shallow-Groundwater
impact on salinity and sodium adsorption ratio of soil by using Ordinary Kriging and remote sensing data,
through the application of Spherical Model predicted depths Ground water in the study area, it’s reaching
an accurate representation of this model R? =0.9177** . And applying the Model exponential
Exponential Model predicted salinity and sodium adsorption ratio of shallow-Groundwater in the study
area, it’s reaching an accurate representation of this model R? = 0.8978**and R? = 0.9998** each
ofproperties respectively. The diagnosis of salinity and the Sodium Adsorption Ratio in the soil have been
using Normalized Difference Salinity Index (NDSI) and vegetative Salinity Index (SI), as was predicted
salinity and sodium adsorption ratio of the soil by multiple regression relationship amounted accuracy
models resulting R? = 0.9600** and R? = 0.9826** for each of the salinity and sodium adsorption ratio
in the soil, respectively.
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Remote
Soil Groundwater Sensing
Sites DATA
ds.m’ 1 ds.m’ 4
oH 1 mmolc.L SAR m pH 1 mmolc.L SAR | NDsI | s
EC Ca Mg Na Lev. EC Ca Mg Na

W1 | 7.22 | 3188 | 70.14 | 127.52 | 108.39 | 10.90 | 0.91 | 7.30 | 24.52 | 53.94 | 98.08 | 85.77 | 9.84 | -0.12 | 0.15

W2 | 6.87 | 89.83 | 134.75 | 404.24 | 323.39 | 19.70 | 0.71 | 7.05 | 52.84 | 79.26 | 237.78 | 191.72 | 15.23 | -0.07 | 0.18

W3 | 7.30 | 25.10 | 55.22 | 100.40 | 85.34 | 9.67 | 0.97 | 7.38 | 19.31 | 4248 | 77.24 | 67.02 | 8.66 | -0.14 | 0.15

W4 | 7.11 | 60.32 | 90.48 | 271.44 | 217.15 | 16.14 | 0.81 | 7.18 | 35.48 | 53.22 | 159.66 | 128.23 | 12.43 | -0.10 | 0.17

W5 | 7.15 | 38.38 | 84.44 | 153.52 | 130.49 | 11.96 | 0.86 | 7.24 | 29.52 | 64.94 | 118.08 | 103.77 | 10.85 | -0.11 | 0.17

W6 | 760 | 991 | 27.75 | 3568 | 31.71 | 563 | 1.16 | 7.64 | 9.01 | 19.82 | 36.04 | 29.94 | 5.67 | -0.21 | 0.13

W7 | 7.54 | 12.03 | 33.68 | 43.31 | 3850 | 6.21 | 1.11 | 7.57 | 10.94 | 24.07 | 43.76 | 36.88 | 6.33 | -0.19 | 0.14

W8 | 7.27 | 26.81 | 58.98 | 107.24 | 91.15 | 10.00 | 0.95 | 7.36 | 20.62 | 45.36 | 82.48 | 71.73 | 897 | -0.14 | 0.15

W9 | 747 | 1480 | 41.44 | 53.28 | 47.36 | 6.88 | 1.06 | 7.50 | 13.45 | 29.59 | 53.80 | 4592 | 7.11 | -0.18 | 0.13

W10 | 796 | 3.37 | 12.13 | 10.78 9.44 279 | 133|784 | 482 |1735| 1742 | 1100 | 264 | -0.32 | 0.11

W11 | 755 | 1151 | 32.23 | 4144 | 36.83 | 6.07 | 1.13 | 759 | 1046 | 23.01 | 41.84 | 35.16 | 6.17 -0.19 | 0.13

W12 | 765 | 8.76 | 2453 | 31.54 | 28.03 | 529 | 1.20 | 768 | 796 | 28.66 | 27.47 | 19.79 | 3.74 | -0.23 | 0.12

W13 | 735 | 21.28 | 46.82 | 85.12 | 7235 | 891 | 1.01 | 7.44 | 16.37 | 36.01 | 6548 | 56.43 | 7.92 -0.17 | 0.12

W14 | 798 | 3.21 | 1156 | 10.27 8.99 272 | 134 | 786 | 458 [16.73 | 16.35 | 1041 | 2.56 -0.31 | 0.12

W15 | 7.34 | 22.17 | 48.77 | 88.68 | 7538 | 9.09 | 1.00 | 7.42 | 17.05 | 37.51 | 68.20 | 58.88 | 8.10 | -0.16 | 0.14

W16 | 7.21 | 32.47 | 7143 | 129.88 | 110.40 | 11.00 | 0.90 | 7.30 | 24.98 | 54.96 | 99.92 | 87.43 | 9.94 | -0.13 | 0.14

W17 | 7.18 | 35.04 | 77.09 | 140.16 | 119.14 | 11.43 | 0.88 | 7.27 | 26.95 | 59.29 | 107.80 | 94.52 | 10.34 | -0.12 | 0.14

W18 | 7.17 | 36.53 | 80.37 | 146.12 | 124.20 | 11.67 | 0.87 | 7.26 | 28.1 | 61.82 | 112.40 | 98.66 | 10.57 | -0.11 | 0.15

W19 | 7.87 | 3.03 | 10.91 9.70 8.48 264 | 134 | 786 | 458 [16.22 | 1442 | 1261 | 3.22 -0.33 | 0.12

W20 | 743 | 16.59 | 46.45 | 59.72 | 53.09 | 7.29 | 1.03 | 7.46 | 15.08 | 33.18 | 60.32 | 51.79 | 7.57 | -0.16 | 0.13

W21 | 766 | 846 | 2369 | 3046 | 27.07 | 520 | 1.20 | 769 | 7.69 | 27.68 | 26.61 | 1955 | 3.75 | -0.23 | 0.12

W22 | 745 | 1590 | 4452 | 57.24 | 5088 | 7.13 | 1.04 | 7.48 | 1445 | 31.79 | 57.80 | 49.52 | 7.40 -0.17 | 0.14

W23 1794 | 365 | 1314 | 1168 | 1022 | 290 | 1.30 | 7.82 | 522 |18.79 | 17.99 | 1212 | 2.83 -0.23 | 0.14

W24 | 754 | 11.95 | 3346 | 43.02 | 38.24 | 6.18 | 1.12 | 7.57 | 10.86 | 23.89 | 4344 | 36.60 | 631 | -0.19 | 0.14

W25 | 744 | 16.39 | 4589 | 59.00 | 5245 | 7.24 | 1.03 | 747 | 149 | 32.78 | 59.60 | 51.14 | 7.52 -0.16 | 0.15

W26 | 6.93 | 76.21 | 114.32 | 342.95 | 274.36 | 18.14 | 0.75 | 7.10 | 44.83 | 67.25 | 201.74 | 161.89 | 13.96 | -0.08 | 0.14

W27 | 798 | 324 | 1166 | 10.37 9.07 273 | 134 | 786 | 463 | 1701 | 16.84 | 1046 | 254 | -0.27 | 0.12

W28 | 7.67 | 812 | 22.74 | 29.23 | 2598 | 510 | 122 | 770 | 7.38 | 26.57 | 25.62 | 18.16 | 3.55 | -0.23 | 0.12

W29 | 7.33 | 22.32 | 49.10 | 89.28 | 7589 | 9.12 | 1.00 | 742 | 17.17 | 37.77 | 68.68 | 59.31 | 8.13 -0.15 | 0.14

W30 | 6.87 | 90.17 | 135.26 | 405.77 | 324.61 | 19.74 | 0.71 | 7.05 | 53.04 | 79.56 | 238.68 | 192.44 | 15.26 | -0.07 | 0.12

W31 | 692 | 77.71 | 116.57 | 349.70 | 279.76 | 18.32 | 0.74 | 7.10 | 45.71 | 68.57 | 205.70 | 165.06 | 14.10 | -0.08 | 0.13

W32 | 693 | 74.44 | 111.66 | 334.98 | 267.98 | 17.93 | 0.76 | 7.11 | 43.79 | 65.69 | 197.06 | 158.14 | 13.80 | -0.08 | 0.16

W33 | 764 | 883 | 2472 | 31.79 | 28.26 | 532 | 119 | 767 | 8.03 | 1767 | 32.66 | 2641 | 5.26 -0.22 | 0.12

W34 | 773 | 683 | 2459 | 2186 | 19.12 | 397 | 126 | 7.76 | 6.21 | 2236 | 21.87 | 1489 | 3.17 -0.26 | 0.12

W35 792 | 390 | 1404 | 1248 | 1092 | 3.00 | 1.30 | 7.81 | 539 | 1940 | 1925 | 1259 | 286 | -0.39 | 0.11

W36 | 6.89 | 85.56 | 128.34 | 385.02 | 308.02 | 19.23 | 0.72 | 7.06 | 50.33 | 75.50 | 226.49 | 182.69 | 14.87 | -0.07 | 0.16

W37 | 7.22 | 31.62 | 69.56 | 126.48 | 107.51 | 10.86 | 0.91 | 7.31 | 24.32 | 53.50 | 97.28 | 85.05 | 9.80 | -0.13 | 0.15

W38 | 789 | 417 | 15.01 | 1334 | 1168 | 3.10 | 1.27 | 7.77 | 595 | 2142 | 21.04 | 1416 | 3.07 -0.30 | 0.11

W39 | 790 | 4.04 | 1454 | 1293 | 11.31 | 3.05 | 129 | 780 | 545 [19.62 | 1944 | 13.76 | 3.11 -0.40 | 0.11
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