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Extended abstract

Introduction

The most important problem in the development and construction of underground dams is the complexity
of determining suitable areas for dam construction. This problem arises from the fact that many criteria
and factors including social, economic, geological and hydrological criteria are involved in its proper
location. Therefore, it is important to use methods that can determine suitable places for the construction
of underground dams with high accuracy and with the least amount of time and cost. The construction of
an underground dam is recommended as one of the solutions for water supply in arid areas where there is
no access to usual sources, such as wells and permanent rivers, or they have few water resources. For this
purpose, in the present study, the location of the prone areas for the construction of such dams has been
investigated. The studied area is the Rodan Watershed in Hormozgan Province, which has a good
potential for the construction of an underground dam due to its dry climate and special geological
conditions.

Materials and methods

In this study, the number of eight initial locations were identified as potential points for construction
underground dam by combining digital elevation model, topographic features, geological and
hydrological features in GIS. In the following, after forming the decision matrix using Vicor model,
ranking, determining the index and selecting the smallest index as the best option were done. Finally, the
options were sorted based on the values of desirability index, dissatisfaction index and Vicor index. Then,
the best option that has the smallest Vicor index was selected.

Results and discussion

According to the obtained results, the value of Vikor index (Q) was 0.0158 and 0.097 for sites 5 and 2,
respectively, and that way, based on Vikor index, the first rank belonged to the site 5 and the second rank
belonged to the site 2. Therefore, out of the initial eight locations, only two places were suitable spots and
other suitable sites were rejected due to the distance from the centers of population concentration and
agriculture. Rank one, located in the east of Ziarat Ali, is one of the best places to build an underground
dam due to the hydrological and topographical conditions, including the fact that the slope in this site is
less than five percent. The second priority, located in the north of Brentin district, was considered as a
suitable option for the construction of an underground dam due to its location in the vicinity of a sparsely
populated village where drinking water is supplied through a well. Among the criteria used in the present
research, the criteria of water need, distance from the village, pH and EC parameters, and water quantity
were the most important in the sites that have been assigned the first and second priority.

* Corresponding author: mhayatzadeh@ardakan.ac.ir
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Conclusion

Examining the results of the reservoir surface factor in this research showed that the larger the reservoir
surface, the higher the priority in locating this structure. In underground dams, unlike surface dams where
the large reservoir surface is considered a disadvantage due to losses by evaporation, regardless of other
factors, the best place to build an underground dam in a river is the canyons that have the maximum area
of the reservoir in upstream. Looking at the axes selected in the current research, it can be seen that the
highest priorities and the most valuable axes are selected in the quaternary formations, which can indicate
the accuracy of the structure's positioning. Since the peak of water consumption in the region is in the
spring and summer seasons, therefore, by constructing an underground dam in the proposed sites, part of
the water shortage and crisis in the hot seasons can be compensated.
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Fig. 2. Satellite image of the studied area to locate the
underground dam
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Table 1. Weight of criteria

Depth The length of the axis Slope Watc?r Water quality D1stanc.e from Water
axis quantity the village requirement
Weights 0.124 0.124 0.124 0.124 0.117 0.124 0.264
Criterion + + - + + - +
type
S el (t pilo JuSiS ip 90 8
G praal e fle =V Jgux
Table 2. Decision matrix
Depth The length of Slope Water Water Distance from the Water
axis the axis P quantity quality village requirement
Site 1 5 1 1 2 7 6 3
Site 2 7 7 3 1 7 5 5
Site 3 5 6 7 3 7 6 5
Site 4 5 5 5 2 7 7 7
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Table 2 Continued
Site 5 5 6 7 7 7 7 7
Site 6 5 7 7 6 7 7 4
Site 7 2 3 7 1 6 7 7
Site 8 5 3 4 7 7 3 3
(F J3u2) s rS oo’ (gt yilo (33,5 Jbo i ip g 5
0ad Jloyi o ile =Y Jguzr
Table 3. Normalized matrix
T}I:artrrlsn Water quantity Water quality Distance from the village Water requirement
Limit U M L U M L U M L U M L
Site 1 7 5 3 10 10 9 10 9 7 5 3 1
Site 2 10 9 7 10 10 9 9 7 5 9 7 5
Site 3 10 9 7 10 10 9 10 9 7 9 7 5
Site 4 9 7 5 10 10 9 10 10 9 10 10 9
Site 5 10 10 9 10 10 9 10 10 9 10 10 9
Site 6 10 9 7 10 10 9 10 10 9 7 5 3
Site 7 10 9 7 10 9 7 10 10 9 10 10 9
Site 8 10 10 9 10 10 9 5 3 1 5 3 1
The mean Depth axis The length of the axis Slope
matrix
Limit U M L U M L U M L
Site 1 9 7 5 1 0 0 1 0 0
Site 2 10 10 9 10 10 9 5 3 1
Site 3 9 7 5 10 9 7 10 10 9
Site 4 9 7 5 9 7 5 9 7 5
Site 5 9 7 5 10 9 7 10 10 9
Site 6 9 7 5 10 10 9 10 10 9
Site 7 3 1 0 5 3 1 10 10 9
Site 8 9 7 5 5 3 1 7 5 3
(F J9a=) (r2 59 oo Jloyi ma yilo antd 5 lez o5
g ot Jlog e Slo -F Jouar
Table 4. Weighted normalized matrix
The mean matrix Water quantity Water quality Distance from the village Water requirement
Limit U M L U M L U M L U M L
Site 1 0.868 0.62 0.372 1.17 1.17 1.053 1.24 1.116 0.868 1.32 0.792 0.264
Site 2 1.24 1.116 0.868 1.17 1.17 1.053 1.116 0.868 0.62 2.376 1.848 0.32
Site 3 1.24 1.116 0.868 1.17 1.17 1.053 1.24 1.116 0.868 2.376 1.848 1.32
Site 4 1.116 0.868 0.62 1.17 1.17 1.053 1.24 1.24 1.116 2.64 2.64 2.376
Site 5 1.24 1.24 1.116 1.17 1.17 1.053 1.24 1.24 1.116 2.64 2.64 2.376
Site 6 1.24 1.116 0.868 1.17 1.17 1.053 1.24 1.24 1.116 1.848 1.32 0.792
Site 7 1.24 1.116 0.868 1.17 1.053 0.819 1.24 1.24 1.116 2.64 2.64 2.376
Site 8 1.24 1.24 1.116 1.17 1.17 1.053 0.62 0.372 0.124 1.32 0.792 2.264
The mean matrix Depth axis The length of the axis Slope
Limit U M L U M L U M L
Site 1 1.116  0.868 0.62 0.124 0 0 0.124 0 0
Site 2 1.24 1.24 1.116 1.24 1.24 1.116 0.62 0.372 0.124
Site 3 1.116  0.868 0.62 1.24 1.116 0.868 1.24 1.24 1.116
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Table 4 Continued
Site 4 1.116 0.868 0.62 1.116 0.868 0.62 1.116 0.868 0.62
Site 5 1.116 0.868 0.62 1.24 1.116 0.868 1.24 1.24 1.116
Site 6 116 0.868 0.62 1.24 1.24 1.116 1.24 1.24 1.116
Site 7 0.372 0.124 0 0.62 0.372 0.124 1.24 1.24 1.116
Site 8 1.116 0.868 0.62 0.62 0.372 0.124 0.868 0.62 0.372
gé.l.o 9 Cdo JTO.A.)" alads O ey, lalf
223 oo Glid |y s yile shie g o Jlowsl blas &b Jga
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Table 5. Positive and negative ideal point of the matrix
Water quantity Water quality Distance from the village Water requirement Solutions
U M U M L U M L U M L Limit
10 10 10 10 9 5 3 1 10 10 9 Positive ideal
1 0 10 9 7 10 10 9 5 3 1 Negative ideal
Depth axis The length of the axis Slope Solutions
U M U M L U M L Limit
10 10 10 10 9 1 0 0 Positive ideal
3 1 1 0 0 10 10 9 Negative ideal

Jsaz el coe Jloay! el 51 (5590 5l pli as 33

5 Gl e pile csaiedgn o yle e 4 AL
o Ol ) mle ol Cangllae pas 5 Cungllas

RUS¥-N)

Gxedges  Sle =7 Jgaer
Table 6. Utility matrix

Gl g (Godgus (et 1ol o5
Jlowsl Jooly 5l pli a3 coms alols Sibs S;
Sl Slae Sla Rig (cuS 5 () ol

Desirability S
Limit --> U M L
Site 1 1.4188 0.6472 0.186
Site 2 0.9637 0.3452 -0.054
Site 3 1.1703 0.484 0.0439
Site 4 0.9373 0.4009 -0.0039
Site 5 0.7823 0.3017 -0.0597
Site 6 1.1783 0.4903 0.065
Site 7 1.3522 0.6998 -0.0395
Site 8 1.2018 0.4541 -0.0648
ol il =Y Jguzr
Table 7. Regret matrix
Lack of desirability R

Limit 8] M L
Site 1 0.594 0.264 0.1173
Site 2 0.33 0.124 0.0992
Site 3 0.33 0.124 0.0992
Site 4 0.279 0.124 0.0744
Site 5 0.279 0.124 0.0992
Site 6 0.462 0.1886 0.0992
Site 7 0.351 0.124 0.0992
Site 8 0.594 0.264 0.1173
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Table 8. The desirability and Lack of ultimate utility of the matrix

Desirability and lack of

desirability R S

Limit U M L U M L
Site 1 0.594 0.264 0.1173 1.4188 0.6472 0.186
Site 2 0.33 0.124 0.0992 0.9637 0.3452 -0.054
Site 3 0.33 0.124 0.0992 1.1703 0.484 0.0439
Site 4 0.279 0.124 0.0744 0.9373 0.4009 -0.0039
Site 5 0.279 0.124 0.0992 0.7823 0.3017 -0.0597
Site 6 0.462 0.1886 0.0992 1.1783 0.4903 0.065
Site 7 0.351 0.124 0.0992 1.3522 0.6998 -0.0395
Site 8 0.594 0.264 0.1173 1.2018 0.4541 -0.0648
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Table 9. Vikor index

Vikor index

Q
Limit U M L
Site 1 3.7192 0.934 -2.8509
Site 2 2.2046 0.0546 -1.841
Site 3 2.4642 0.2289 -1.8261
Site 4 1.9894 0.1246 -1.7183
Site 5 1.7947 0 -1.6998
Site 6 2.9457 0.4675 2.241
Site 7 2.7676 0.5 -2.0435
Site 8 3.4467 0.6914 -2.671
Jol 45, 1,505 a3le lae p ccdF pay bl Ly 35 Guivad ) ipiied o5
Sl Vool 4 3lato poo 45, 9 0 Colw 4 Blaie Q s RS polie ulol by SLL #5 o
Ok 1) a5 gamas, 5l ol bl - Joor Wglge e Sypd S 5l egS aw o
ata il ) Q (ppSesS o cul ol AL onyue
loaiy 35 (saas, — Ve Jgu
Table 10. Ranking of options
/ Exact values rank Q rank R rank S
rank
Site 1 8 0.7674 7 0.2946 8 0.6989
Site 2 2 0.097 3 0.1542 2 0.3818
Site 3 4 0.259 4 0.1542 5 0.525
Site 4 3 0.1283 1 0.1416 3 0.4229
Site 5 1 0.0158 2 0.1457 1 0.3216
Site 6 5 0.4291 6 0.2192 6 0.5341
Site 7 6 0.454 5 0.1577 7 0.6853
Site 8 7 0.5902 3 0.2946 4 0.4923
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Fig. 4. The diagram of definitive values of Vikor index
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