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1-Introduction

Chananeh Plain, with an area of 636 Km? is located 25 km southwest of Dezful and 120 km west of Ahvaz. In
this area, geological formations related to the Cenozoic period and mainly the Tertiary period can be observed.
According to the available evidence and previous studies, the aquifer of the study area is unconfined. Based on
the general results and evidence, the constituents of the aquifer are a mixture of coarse-grained sediments of
sand, gravel silt, and clay materials. The percentage of fine-grained sediments is low in some areas, but in some
parts, it is higher. Therefore, this area has the minimum specific resistance values. This study applied the
geoelectric findings to estimate the specific yield parameter and aquifer transmissivity. Then, the information
related to the pumping test of several piezometers and well logs of exploitation wells was applied to calculate
the hydrodynamic parameters of the study area. These values are compared with those obtained at the sounding
points adjacent to these monitoring wells. In this area, where there is no pumping test information, the
transverse resistance is a quantity whose rate of change is proportional to the permeability of the aquifer
(Samadi and Nakhaei, 2012).

2-Material and methods

Numerous analytical models in the aquifer have predicted the flow. When a well pumps an unconfined aquifer,
the horizontal and vertical components of the flow are formed in the aquifer, and the dropped cone expands
(Mohamadi and Nasimi, 2012).

This study used the Newman method to analyze the pumping test results (Neuman, 1972). Neuman (1972),
assuming that the amount of drop in the aquifer is small compared to the saturation thickness of the aquifer and
the specific yield is much greater than the storage coefficient, presented changes in free water level as the upper
boundary condition in the two-dimensional differential equation and hydraulic analytical relationships of wells
in the unconfined aquifer (Walton, 1988).

By using the geoelectric method, which includes the electrical resistance of the water in the void spaces
(py) and total electrical resistance in the saturated (pg,;) and unsaturated zones (pynsqe) Of the aquifer, the
specific yield can be obtained by the Archi equation (equation 1). The m and n factors are related to the degree
of cementation of the grains that make up the aquifer.

Pw L Psa 1 H
Sy= (20 [1- tya] (Equation 1)
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The electrical resistance of water in void spaces can be measuring the amount of electrical conductivity
(umohs / cm) and calculated using the following equation (Frohlich and Kelly, 1988).

10% .
Pw= ¢ (Equation 2)

3-Results and discussion
The analytical relationship obtained by Niwas and Singhal (1981) between the aquifer transmissivity and
the transverse resistance using Ohm and Darcy's law is the basis of geoelectric work.

To calculate the transmissivity values at the location of each sounding, the transverse resistance (RT)
diagram of these points was drawn in comparison with the transmissivity parameter (T) calculated by the
pumping test method at the corresponding points, and the relationship between these two parameters was

extracted (T=0.9742RT-8.0342). Finally, using this relation, the transmissivity values at the location of each

point have been calculated. Changes in this parameter from 30 m?day to 670 m?/day in the adjacent Bakhtiari
and Lahbari formations are evident. Geoelectric methods have also recorded specific yield changes (calculated
using the Archie equation) from 0.02 to 0.18. These values were validated using the pumping test, and well log
results, and the final results showed good correspondence (Tables 1 and 2).

Table 1. Comparison of specific yield calculated by pumping test and geoelectric methods at piezometers adjacent to
exploratory wells

Pumping test results Geoelectric results

Location utmx utmy Sy T Soundingnumber ymy uytmy Sy T

Doselgh 212134 3568989 0.006 548 58 214077 3566819 0.06 2372
Saabiyeh 214935 3555210 0.06 420 47 215262 3553918 0.08 37632
Raghiveh 218556 3563057 0.14 627 51 21892935627800.13 9587
Mahareb 221011 3544708 0.011 411 64 221673 3543769 0.04 367.03
Ankoosh 232155 3562080 0.16 550 66 2348943560436 0.16 9082

Table 2. Transmissivity values calculated using the log wells of Chenaneh plain at some geoelectric soundings

Borehole logs Geoelectric
exploitation wells  thickness Perme_al?lllty transmissivity Sounding number transmissivity
coefficient
L9 20 20 400 66 508.2
L12 35 8.5 297.5 31 374
L28 25 10 250 55 287
L37 10 4 40 26 22

4-Conclusion

In the present study, 66 vertical electrical soundings (VES) were carried out using the Schlumberger electrode
array to determine the status of Chananeh Plain, located in Khuzestan province. The relationship between the
transverse resistance calculated at the location of each sounding and the transmissivity obtained from the
pumping test results is linear. It shows a 94% coefficient of correlation. Therefore, by extracting the equation
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between these two parameters, it is possible to calculate the transmissivity at the location of each sounding.
Aquifer transmissivity varies from 30 m?/day for sections containing sandy and fine-grained materials to 670
m?/day for sections adjacent to the Karkheh River deposits northeast of the plain, gravel, and sand. Specific
yield changes according to VES results and their validation by the pumping test results vary from 0.02 in the
western and northwestern parts to 0.18 in the northern and northeastern parts. Therefore, according to the
calculated hydrodynamic coefficients, the northern and northeastern regions of Chananeh Plain are in better
condition because the sediments result from more erosion of Bakhtiari (Conglomerate) formation in this area.

According to Table 1, the specific yield calculated from the two methods differs in some areas, probably
due to the considerable distance between the two regions being compared. In addition, according to Table 2,
the amount of transmissivity calculated from the two methods is slightly different, which can be ignored due
to the lower accuracy of good logs of exploration wells. According to this study and other research, the VES
method is more effective for estimating hydrodynamic parameters in areas of the aquifer that do not have
pumping tests.
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Table 1. Cementation factor for various deposits.

Material of Sediments M N Refrence
Archie, 1942; Dannowski, 1999;
Unhardened Sand 1.3-15 2 Doveton, 1986
Unhardened Sandstone 1.8-2 2 Atiknas and smith, 1961
S
Sandstone with high 999 Doveton, 1986
cementation '
Non-hardeneq 15 2 Frohlich and Park, 1989
granular material
Sedlmentary rocks without clay 13-4 Chinch. 2000
and igneous rocks
sandy marine sediments 15
. . . Taylor, 1971
Cohesive marine sediments 2
Quartz and dolomitic sands 14-16 Windle and wroth, 1975
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Table 2. Parameters of Resistivity of groundwater (pw), Resistivity of unsaturated (psat), Resistivity of saturated (punsat),
thickness (thickness), transverse resistance (RT), specific yield (Sy) and transmissivity (T) Calculated at the site of
Chananeh plain soundings.

Sounding

point X Y Pw Psat punsat  thick RT Sy T

1 238491 3535938 5/26 17/1  26/11 9/5 162/45 0/08 150/22
2 236558 3534841 4176 13/8 2317 9/3 128/34 0/11 116/99
3 235159 3537495 4/57 7/4 11/6 13/9 102/86 0/14 92/17

4 233385 3536558 4/44 17/4 22/6 2/9 50/46 0/05 41/12

5 236962 3538505 5/43 72 160 1/75 126 0/05 114/72
6 239024 3543063 5/00 53/2  142/6 9 478/8 0/07 458/41
7 237697 3542356 4/31 27 103/7  17/3 467/1 0/13 447/01
8 235101 3540871 4/44 14/5 40 10/8 156/6 0/17 144/53
9 233760 3540164 4/10 60 143 2/3 138 0/05 126/41
12 226577 3536200 5/08 25/36  38/5 1/5 38/04 0/06 29/02

13 237689 3545795 5/59 28/5 64 3/5 99/75 0/10 89/14

14 236376 3545070 5/13 20/3 43/6 4/1 83/23 0/12 73/05

17 224391 3541872 4/88 39/13 68 11 43/043 0/06 33/90

18 223060 3541153 5/13 17/53  25/6 10 175/3 0/07 162/74
19 235375 3547936 4/52 14/6  32/11 16/36 238/856 0/14 224/66
20 237036 3548830 4/69 60 389/4 3 180 0/10 167/32
21 234758 3554416 3/85 29 65/6 10/8 313/2 0/08 297/09
22 221635 3547185 3/97 53/4 236 11/02 588/46 0/08 565/25
23 220318 3546450 4/44 17/94 25 6/4 114/81 0/06 103/82
24 218988 3545715 4/17 37/85  98/9 10/2 386/07 0/08 368/08
25 232717 3553285 4/00 48/56  214/8 15 728/4 0/09 701/57
26 230589 3552117 4/00 7/5 11 7 52/5 0/11 43/11

27 220148 3549770 4176 95 445/4  4/35 413/25 0/06 394/55
28 218855 3549061 3/97 65 199/16  6/9 448/5 0/06 428/89
29 217538 3548351 4/29 30 51/5 11 330 0/06 313/45
30 227514 3553849 4/41 20/2 81/3 5 101 0/17 90/36

31 228984 3554660 3/97 15 50 12 180 0/18 167/32
32 227262 3557173 4/39 30/6 76/3 4/3 131/58 0/09 120/15
33 225948 3556448 4776 21/3 38/9 2/6 55/38 0/09 45/92

34 224635 3555723 4/26 14/6 30/8 2/6 37/96 0/13 28/95

38 218074 3552093 4/00 85  342/24 4 340 0/06 323/19
39 216739 3551338 4/02 3716 135 5/2 195/52 0/10 182/44
40 215439 3550618 4/17 42 118/4 6/4 268/8 0/08 253/83
41 224462 3558982 3/83 28/5  165/3 15 427/5 0/14 408/44
42 223147 3558259 3/92 45  270/46 15 675 0/10 649/55
46 216578 3554631 3/57 17/4 22/4 2/1 36/54 0/04 27/56

47 215262 3553918 2/79 38/68 165 10/2 394/53 0/08 376/32
48 222185 3561150 4/65 47/8 355  14/24 680/67 0/12 655/08
49 220873 3560430 3/92 46/5  167/2 5 232/5 0/08 218/47
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50 219572 3559722 3/88 10/5 13/2 9/5 99/75 0/05 89/14
51 218929 3562780 3/32 34/22  369/9 17 581/74 0/13 558/70
53 214446 3560314 4/22 5/8 6/1 212 12/76 0/02 4/40

54 218810 3566112 3/70 25/8 7213 25/1 647/58 0/10 622/84
55 217480 3565395 4/00 15/1 39/8 15 226/5 0/15 212/62
57 214521 3563766 4/76 24/3 43/8 9/3 225/99 0/08 212/13
58 214077 3566819 4/39 35/7  68/12 13 560 0/06 537/5
59 211949 3565610 4/00 53/14  122/9 10 531/4 0/05 509/66
60 236093 3551743 4/50 18/75 64/18 4/3 80/62 0/17 70/51
61 233503 3550299 3177 13/24  34/21 714 97/97 0/15 87/41
62 224309 3545265 3/83 25/5  31/73 9/3 237/15 0/03 223/00
63 222991 3544492 4/27 18/2 24/2 3/8 69/16 0/05 59/34
64 221673 3543769 4/59 12/18  14/4 15 385 0/04 367/03
65 232277 3561713 3/85 39/16 103/26 18 704/88 0/07 678/66
66 234894 3560436 3/70 18 70/91 10 530 0/16 508/2
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Fig. 6. Map of changes in aquifer transverse resistance in Chananeh plain aquifer.
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Table 3. Comparison of specific yield calculated by pumping test and geoelectric methods at piezometers adjacent to

exploratory wells.

Pumping test results

Geoelectric results

Location utmx utmy Sy

Doselgh 212134 3568989 0.006
Saabiyeh 214935 3555210 0.06
Raghiveh 218556 3563057 0.14
Mahareb 221011 3544708 0.011
Ankoosh 232155 3562080 0.16

S:E:ji?rg utmx utmy Sy
58 214077 3566819 0.05
47 215262 3553918 0.08
51 218929 3562780 0.13
64 221673 3543769 0.04
66 234894 3560436 0.16
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Table 4. Transmissivity values calculated using the log wells of Chananeh plain at some geoelectric soundings.

Borehole logs

Geoelectric

Eexploitation Thickness 2rmeability coefficie

wells (m) (m?/d)
L9 10 20-100
L12 11 125
L28 13 5-100
L37 10 5

Transmissivity s5ounding numbe

Transmissivity

(m/d)

500 66 508.2
1375 31 163.32
234 55 212.62
50 26 4311
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