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" Finite element

* Integral equation
* Least square
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' Steepest-Descent
" Ridge regression
" Singular value decomposition (SVD)
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= Current-flow lines

Equipotentials
Py, P, Resistivities
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Northing n Roh(Qm) Northing n Roh(Q2m)
4031853 1 1925.5667 4031853 4 1790.4477
4031928 1 2046.7187 4031928 4 886.7983
4032003 1 2026.3617 4032003 4 1981.4352
4032078 1 2511.6764 4032078 4 1730.0555
4032153 1 2745.0741 4032153 4 1656.3465
4032228 1 25794 4032228 4 2160.2368
4032303 1 1336.5590 4032303 4 2361.2896
4032378 1 1469.0911 4032378 4 2216.3314
4032453 1 1113.7780 4031853 5 348092.0226
4032528 1 1852.7625 4031928 5 1295.1030
4032603 1 1739.3857 4032003 5 630.3577
4031853 2 2239.0916 4032078 5 1318.4569
4031928 2 1648.0623 4032153 5 1325.5818
4032003 2 2158.1163 4032228 5 2547.1596
4032078 2 2469.0117 4032303 5 1521.9625
4032153 2 2171.0090 4031853 6 882.6987
4032228 2 1836.2507 4031928 6 552.4427
4032303 2 1986.2134 4032003 6 1533.4415
4032378 2 1643.9909 4032078 6 1571.0453
4032453 2 1823.4711 4032153 6 2213.7133
4032528 2 2867.2156 4032228 6 1806.7219
4031853 3 1921.7498 4031853 7 893.5365
4031928 3 1892.9108 4031928 7 2161.5826
4032003 3 1977.5900 4032003 7 471.3255
4032078 3 1575.2581 4032078 7 1203.1618
4032153 3 1236.4708 4032153 7 942.6509
4032228 3 2154.4407 4031853 8 476.0466
4032303 3 2020.0002 4031928 8 1514.9620
4032378 3 1998.2296 4032003 8 5438.6905
4032453 3 1767.5179 4032078 8 2524.9366
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Northing n Roh(Qm) Northing n Roh(Qm)

4032102 1 1284.91748 4032402 4 2159.07755
4032177 1 2017.17286 4032477 4 2505.93685
4032252 1 1634.49104 4032552 4 1369.87935
4032327 1 1995.82637 4032627 4 1627.19647
4032402 1 1059.06876 4032702 4 1844.16731
4032477 1 971.604691 4032777 4 2602.1233
4032552 1 901.444001 4032852 4 2387.27297
4032627 1 903.409009 4032927 4 1221.01937
4032702 1 1562.67635 4032102 5 736.439855
4032777 1 1088.06324 4032177 5 1282.78283
4032852 1 944.052165 4032252 5 1500.29087
4032927 1 696.13598 4032327 5 2496.79037
4033002 1 930.028509 4032402 5 905.557795
4033077 1 1010.9614 4032477 5 1988.3975
4033152 1 1336.57317 4032552 5 1669.26037
4032102 2 1687.81486 4032627 5 1610.87559
4032177 2 2061.53398 4032702 5 2173.05173
4032252 2 2864.21864 4032777 5 3648.1085
4032327 2 1705.74026 4032852 5 2633.20294
4032402 2 1170.18362 4032102 6 845.411578
4032477 2 2087.09322 4032177 6 2121.32678
4032552 2 1403.10071 4032252 6 2156.71389
4032627 2 1360.40773 4032327 6 3646.93091
4032702 2 926.918424 4032402 6 268.356229
4032777 2 1775.85854 4032477 6 2395.87377
4032852 2 1260.77191 4032552 6 1834.27159
4032927 2 1020.50371 4032627 6 1968.93261
4033002 2 1470.90056 4032702 6 2506.62673
4033077 2 1346.72335 4032777 6 4431.30566
4032102 3 1155.72172 4032102 7 956.948274
4032177 3 2638.62439 4032177 7 1235.58022
4032252 3 1732.45871 4032252 7 1368.34127
4032327 3 1735.00333 4032327 7 4830.45962
4032402 3 1999.64329 4032402 7 1509.88972
4032477 3 2354.75845 4032477 7 2219.05696
4032552 3 1606.07617 4032552 7 2158.61387
4032627 3 1308.08761 4032627 7 2564.14068
4032702 3 1711.39496 4032702 7 2491.94147
4032777 3 2082.34328 4032102 8 931.0407

4032852 3 1835.23289 4032177 8 4092.75877
4032927 3 1271.74203 4032252 8 3374.49877
4033002 3 1681.14231 4032327 8 9335.68351
4032102 4 1364.25292 4032402 8 1832.63172
4032177 4 1725.39034 4032477 8 2609.92679
4032252 4 1137.81046 4032552 8 2502.37439
4032327 4 2762.20786 4032627 8 2757.34481
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Northing n Roh(©2m) Northing n Roh(22m)
4032246 1 1049.2579 4032396 4 673.3051
4032321 1 426.4351 4032471 4 673.3051
4032396 1 460.8156 4032546 4 429.7007
4032471 1 495.9879 4032621 4 575.1395
4032546 1 462.2010 4032696 4 1028.6182
4032621 1 530.2412 4032771 4 168.3291
4032696 1 266.5201 4032846 4 542.3988
4032771 1 396.7479 4032921 4 690.5520
4032846 1 348.5557 4032246 5 1031.0356
4032921 1 417.5430 4032321 5 343.6736
4032996 1 2088.5634 4032396 5 368.2199
4033071 1 453.8321 4032471 5 879.1857
4033146 1 412.6800 4032546 5 562.1267
4032246 2 736.4116 4032621 5 830.0039
4032321 2 675.3974 4032696 5 2945.7594
4032396 2 712.0398 4032771 5 2279.3318
4032471 2 684.5580 4032846 5 834.9518
4032546 2 476.9344 4032246 6 981.8934
4032621 2 448.8814 4032321 6 157.1045
4032696 2 556.7957 4032396 6 399.0985
4032771 2 454.1403 4032471 6 1256.8362
4032846 2 458.2173 4032546 6 780.4956
4032921 2 426.4322 4032621 6 824.8285
4032996 2 8380.2654 4032696 6 15731.8278
4033071 2 866.8655 4032771 6 1525.6041
4032246 3 962.9813 4032246 7 530.2367
4032321 3 892.4106 4032321 7 288.9987
4032396 3 610.1987 4032396 7 641.3974
4032471 3 1332.6149 4032471 7 1356.5851
4032546 3 406.7991 4032546 7 589.1479
4032621 3 496.7654 4032621 7 401703.1024
4032696 3 280.5438 4032696 7 5110.5878
4032771 3 507.6507 4032246 8 577.1526
4032846 3 504.9930 4032321 8 598.2220
4032921 3 424.7952 4032396 8 922.6095
4032996 3 20848.8789 4032471 8 1009.9747
4032246 4 1242.7900 4032546 8 229.5921
4032321 4 490.9693 4032621 8 463.4083
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Northing Roh(Qm) Northing Roh(Q2m)
4032130 1 960.1681 4032655 3 455.8961
4032205 1 799.3767 4032130 4 683.1302
4032280 1 1159.5811 4032205 4 905.0771
4032355 1 1229.7842 4032280 4 1153.8557
4032430 1 1171.8518 4032355 4 629.3822
4032505 1 1697.4278 4032430 4 501.3316
4032580 1 1183.1046 4032505 4 760.8682
4032655 1 1030.7387 4032580 4 888.5937
4032730 1 855.8318 4032130 5 717.1432
4032805 1 1110.7951 4032205 5 662.3209
4032130 2 2138.0209 4032280 5 554.1267
4032205 2 1750.5538 4032355 5 986.8017
4032280 2 1913.1405 4032430 5 1093.3928
4032355 2 1225.0413 4032505 5 855.9519
4032430 2 591.7644 4032130 6 927.3708
4032505 2 1286.7609 4032205 6 734.4890
4032580 2 5906.7978 4032280 6 905.1478
4032655 2 5542.3977 4032355 6 981.4297
4032730 2 1735.9477 4032430 6 962.8258
4032130 3 951.0465 4032130 7 766.7349
4032205 3 1210.5242 4032205 7 1137.8105
4032280 3 10986.3922 4032280 7 1238.7469
4032355 3 10839.3813 4032355 7 1125.0026
4032430 3 817.2794 4032130 8 1911.1472
4032505 3 1598.7646 4032205 8 904.0028
4032580 3 18395.8700 4032280 8 1044.7765
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Abstract:

Due to the importance and high quality of karstic waters in supplying water in
our country especially in Shahrood city, it is attempted in this research work to
recognize and explore karstic waters in southwest of Tepal area, Shahrood. For
this purpose, integration of the results obtained from the methods of vertical
electrical sounding (VES) and resistivity profiling has been used in this research
work. The VES surveys have been carried out in 10 sounding points (So;-S1q)
using the Schlumberger array with electrode separations of a maximum 500
meters and also, the resistivity profiling surveys have been carried out along 4
lines (Po1-Pos) with a length of more than 4 kilometers using dipole-dipole
electrode array with 75m electrode spacing and dipole steps 1 to 8 in the study
area, and then, one-dimensional (1-D) modeling and interpretation of the
sounding results using master curves and IX1D software, and two-dimensional
(2-D) modeling and interpretation of the profiling results using Res2DINV have
been made. Interpretation results show that; the location of Sg,, Sp3, Sos, Sos and
Sos sounding points and the parts of Py, Pg, and Pgs profiling line surveys could
be expected as water bearing zone; and also results in both sounding and
profiling survey methods are consistent closely. As a result of the interpretation
and integration of the results, karstic water zones in the study area have been
determined, and based on that, suitable locations for drilling to access and extract

karstic ground water have been introduced.

Key words: Modeling, Vertical electrical sounding (VES), Resistivity profiling,

Karst, Schlumberger array, Dipole-dipole array.
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