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4. Interface
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Table 1. Sections characters in selected sections in West of Babolsar

WY alai WY ki W <hi
Sectiofé:&é Sectiofl\;z Sectiocr::d:;l et
Number

Y (UTM) X (UTM) Y (UTM) X (UTM) Y (UTM) X (UTM)

4062245.37 639139.68 4061815.62 637163.54 4061420.35 635309.25 1
4062200.29 639160.7 4061770.33 637184.27 4061373.64 635329.63 2
4062154.38 639176.84 4061724.44 637200.81 4061326.8 635346.42 3
4062107.28 639194.87 4061677.67 637218.32 4061277.7 635366.84 4
4062061.63 639214.36 4061632.52 637239.84 4061231.35 635382.3 5
4062015.87 639236.62 4061586.39 637260.97 4061184.2 635400.32 6
4061968.91 639255.53 4061538.37 637279.34 4061138.71 635419.54 7
4061920.24 639270.63 4061490.21 637294.97 4061086.28 635440.32 8
4061874.61 639294.68 4061444.48 637318.35 4061037.87 635458.11 9
4061821.44 639310.57 4061391.38 637334.41 4060986.96 635476.2 10
4061723.56 639349.08 4061293.46 637373.82 4060891.28 635517.35 11
4061535.67 639427.29 4061105.72 637452.49 4060703.35 635595.68 12
4061255.48 639524.83 4060825.66 637549.5 4060416.11 635692.24 13
4060873.75 639658.76 4060444.85 637682.38 4060039.47 635823.92 14
4059494.56 640007.47 4059109.59 637988.67 4058742.46 636207.39 15
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1. Salt Water Intrusion
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Fig 1.The coastal eastern and western aquifers of Babolsar in Mazandaran province
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Table 1. Sections characters in selected sections in East of Babolsar
Er s EY shis E\ chis oslas
Section W3 Section W2 Section W1 Number
Y (UTM) X (UTM) Y (UTM) X (UTM) Y (UTM) X (UTM)
4066004.76 656121.74 4065625.66 654145.52 4065249.38 652291.37 I
4065959.51 656142.73 4065579.84 654167 4065202.56 652311.52 2
4065913.68 656158.55 4065533.35 654182.76 4065155.54 652329.33 3
4065866.53 656176.11 4065486.61 654201.51 4065106.12 652348.61 4
4065820.76 656197.73 4065441.17 654221.36 4065060.37 652365.82 5
4065775.62 656218.3 4065395.13 654242.37 4065013.72 652382.37 6
4065727.09 656237.57 4065347.53 654262.12 4064967.68 652402.62 7
4065679.38 656252.93 4065299.42 654277.85 4064915.77 652422.47 8
4065633.66 656276.38 4065253.31 654301.37 4064866.29 652440.36 9
4065580.7 656292.14 4065200.59 654316.29 4064815.38 652458.64 10
4065482.42 656331.28 4065102.19 654356.42 4064720.95 652500.18 11
4065294.51 656410.31 4064915.25 654434.73 4064532.78 652577.28 12
4065014.35 656507.14 4064634.78 654531.94 4064245.96 652674.39 13
4064632.74 656640.47 4064253.56 654664.36 4063869.18 652805.19 14
4063254.72 656990.31 4062918.91 654970.62 4062571.26 653189.63 15
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Fig 2. Geo-Electric sections and exploratory wells logs in coastal aquifersof the West and East of Babolsar
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Table 4. Groundwater aquifer characterizes in West Babolsar studies Sections

o T g JDJUM d:u» 23 e R) bl_,éraj Slasein -V J gl

K) s s 3585 (M) ol ol ol (m*day) Jtsl e LG (%) SJssd 0bsl S

Infiltration (K) Aquifer Depth (m) Transitivity (m?/day) Hydraulic Gradient (%) Number
W3 W2 W1 W3 W2 W1 W3 W2 Wi W3 W2 W1
3.86 1.50 10.67 22 20 15 85 30 160 0.22 0.494 0.058 1
4.14 1.67 9.67 2134 20.14 16.5 88.36  33.54 159.62 0.222  0.491 0.059 2
4.29 1.84 9.24 21.06 2135 17.12 90.37 3935 158.26 0.225 0.48 0.059 3
4.52 1.93 824 20.68 21.68 1941 93.52 41.92 160 0.227 0.488  0.061 4
4.90 1.88 7.59 20.15 2194 21.64 98.83 41.24 164.35 0.23  0.486 0.06 5
5.82 1.80 7.25 2138 2245 2459 12442 4034  178.35 0.232 0.484 0.061 6
4.94 1.75 636 2737 23.68 28.75 13534 4137 18297 0.234 0.481 0.061 7
3.97 1.78 4.72 3598 2434 40.1 142.78 4324  189.35 0.236 0479 0.064 8
3.65 1.78 3.86 4021 2493 50.36 146.67 4447 194.37 0.239 0477 0.062 9
3.14 1.78 352 4795 2546 5439 15048 4522  191.52 0.241 0475 0.065 10
3.38 1.76 3.03 5092 2632 60.84 17235 4635 184.63 0.246 0.458  0.068 11
3.58 1.77 2.79 5331 2747 64.65 190.87 48.67 180.31 0.256 0.442 0.072 12
3.63 1.76 2.61 58.62 27.53 7032 212.63 4837 183.52 0.274 0.441 0.082 13
3.79 1.68 231 6265 2943 7643 237.22 4938 176.39 0.278 0.441 0.097 14
3.85 1.67 2.13 65 30 80 250 50 170 0.311  0.439 0.11 15
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1. VLF
2. Global positioning system
3. Geographical Information System
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Table 4. Groundwater aquifer characterizes in East Babolsar studies Sections

K) g ok 3585 o () Ol gl Caalsiess Gos p i) Jasl B (o)) (Sdsodes 0Ll S s
Infiltration Coefficient Aquifer Depth (m) Transitivity (m?/day) Hydraulic Gradient (%) Nljmber
E3 E2 E1 E3 E2 E1l E3 E2 E1l E3 E2 E1

1.67 5.00 2.67 18 10 15 30 50 40 0.137 0.27 0.512 1
1.75 4.98 2.47 17.52 10.24 15.4 30.7 51 38 0.135 0.271 0.516 2
1.79 491 2.34 17.21 10.58 15.8 30.8 52 37 0.135 0.277 0.52 3
1.89 4.67 2.26 16.5 11.34 16.4 31.2 53 37 0.134 0.276 0.53 4
1.96 4.60 2.14 16.1 11.74 16.8 31.59 54 36 0.133 0.275 0.533 5
2.15 443 2.03 15.47 12.41 17.2 332 55 35 0.132 0.273 0.536 6
2.28 4.43 1.94 15.14 12.87 17.5 345 57 34 0.131 0.275 0.54 7
2.44 4.86 2.13 14.61 12.35 17.8 35.6 60 38 0.131 0.273 0.54 8
2.66 5.28 222 13.68 12.11 18 36.4 64 40 0.131 0.272 0.541 9
293 5.58 2.05 12.65 11.65 20.5 37.1 65 42 0.132 0.274 0.543 10
3.15 6.01 2.01 12.34 11.32 2241 38.85 68 45 0.131 0.273 0.47 11
3.40 6.32 2.55 12.01 11.07  23.57 40.85 70 60 0.13 0.273 0.55 12
4.13 7.10 2.72 11.68 1042 25.69 48.27 74 70 0.129 0.267 0.554 13
4.46 7.62 3.03 12.42 1023 26.37 55.38 78 80 0.128 0.261 0.56 14
5.00 8.00 333 12 10 27 60 80 90 0.126 0.256 0.562 15
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Table 5. Interference between fresh and salt water using Geo-Electrical method in West Babolsar

Bed Rockis K Sl s O ke e ol
Second Layer ¢ 5> 4N First Layer J,l «.Y Probably Saltwater Section ~ Area Name
45 (100), 44 (120), 43 (150), 46 45 (100), 44 (120), 43 (150), 45 (100), 43 (150), 44 (120)
Wi R
46 (80) (10) 46 (5) S
West
64 (40) 63 (20), 62 (20), 64 (40) 63 (20), 62 (20), 64 (20) 63 (6), 62 (6), w2 Babel
abolsar
84 (10), 85 (20) 83 (45), 85 (20) 84 (10), 83 (45), 85 (15) 84 (6), 83 (30), W3

okl G5 gake 55 o A5 By b b 5 58 O o JFIN A e P g
Table 6. Interference between fresh and salt water using Geo-Electrical method in East Babolsar

Bed Rock i S PCEI- S| hde ailae ol
Second Layer 5> 4% First Layer Jl <Y Probable Saltwater Section  Area Name
106 (10), 107 105 (40), 104 (60), 106 (10), 107 105 (20), 104 (45), 106 (5), 105 (15), 104 (30), El
(10) (10) 107 (5) ..
125 (6) 124 (6), 123 (30), 122 (20), 125 124 (6), 123 (30), 122 (20), 122 (16),123(15), 124 (4), . bl G
© 125 (4) 2 East Babol-
144 143 (10), 141 (20), 142(10), 144 142 (10), 143 (10), 141 (20), 144 142(5), 143 (5), 141 (10), sar
bl b 9 E3
(80) (60) (40)
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Fig 3. The results of different methods studies to determine the extent of interaction of fresh and salt water
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Abstract

Comparing the Geo-Electric and Geo-Electromagnetic Methods in Determining
Saltwater and Fresh Water Interference in the West and East of Babolsar Aquifer

M. Golshan', A. Esmali Ouri? and K. Khorrami?®
Received: 25-12-2016  Accepted: 11-12-2018

Groundwater is one of the most reliable sources of available water for agriculture and drinking. In coastal
areas due to saltwater intrusion, determining the interface between fresh and salt water for these area
residents is very important. In this study, the characteristics of coastal aquifers was evaluated using geo-
electrical and geo-electromagnetic methods in the eastern and western aquifers of Babolsar. These methods
have high accuracy in this field. For this purpose in the study area, six sections in the coastline were chosen,
in each section in the coastal line, 10 study points were selected with 50 meters distance, then, were selected
five study points with 100, 200, 300, and 400 meters distance apart. In order to determine saltwater interface
with geo-electric method, the observation wells were used. Regarding the observation data in many points,
the results of the study methods showed that the geo-electromagnetic have high accuracy in comparison
to the geo-electric method. Also, the results showed that the interface between saltwater and fresh water
in the west of Babolsar sections are more than east of Babolsar sections. Overall, with regard to calculated
interface depth in both regions, the saltwater intrusion exists and it is necessary to tackle saltwater intrusion

in these areas using Best Management Practices.
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