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Even though dams have many social benefits, it also has caused social,
economic, environmental and technical management risks along time. Due to
the fact that the dam is considered a great phenomenon in nature, its effects on
the environment are extensive. One of the issues that must be investigated
during the operation of dams is the negative environmental effects in the dam
construction area. The negative environmental effects of dams are including
sedimentation in the dam's reservoir and lake, intensification of erosion in the
downstream lands, inundation of agricultural lands due to rise of the
underground water level. The effects of the mentioned risks for dam
construction may be irreparable. The aim of this study is evaluating the effects
of social, economic, technical management and environmental risks affected by
the construction of dams on the watershed. Decisions related to the management
of these dams require recognize the dangers and risks in the dam and prioritize
them. Dam construction projects are more risky than other projects due to the
high credits and time spent on their construction. Using multi-criteria decision-
making methods is a suitable tool for evaluating different risks in these dams. In
this study, the combined DEMATEL-ANP method is used to identify the
relationships between risk criteria and sub-criteria and prioritize them. So, four
criteria and 42 sub-criteria were determined to evaluate different risks in
Mamloo, Taleghan and Lar dams and the network relationships between them
were determined. The results show that the employment sub-criterion in
economic criterion with a weight of 0.0720 has the highest risk and the land
acquisition sub-criterion in management technical criterion with a weight of
0.0029 has the lowest risk compared to all sub-criteria.
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Figure 1. DEMATEL-ANP hybrid method algorithm in dam risk assessment
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Figure 2. Weighted Super Matrix (Saaty, 1996)
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Table 2. Criteria and Sub-Criteria
Code Sub-Criteria Criteria__ Code Sub-Criteria Criteria
Reducing Self-healing power of the river and
End increasing river pollution S1 Land use change
En5 Geomorphological change in the region S2 Impact on landscape and tourism
En6 Climate change s S3 Increased immigration
En7 Eutrification S sS4 Loss of jobs in upstream of dam
En8 Noise and air pollution g S5 Tourism and entertainment
S Destruction of native culture and _
En9 The occurrence of large floods s S6 social interference =
En10 Decreasing water quality u S7 Reducing water saving culture 3
Enll Growth and development of plankton S8 Terrorism and vandalism
En12 Thermal stratificaion S9 Access
Enl3 destroy plant species S10 Safety and hygiene
Reducing self-purification in river and increasing
M1 river pollution S11 Flood caused by the dam
M2 Creating an induced earthquake S12 Disturbance ;r;/;rt]gn?elghborhood
M3 Dam wall seepage _ Ecl Employment
M4 Spillway seepage g Ec2 Flood caused by the dam
H irri (&)
M5 The overall instability of the dam @  Ecg  Reduction of upstream irrigated =
) = cultivation s
M6 Spillway blockage s Ec4 Possession of land §
P = Operation and maintenance costs of |
M7 Deterioration of dam slope g Ec5 the power plant
M8 Penetration and leakage from the foundation 5 Ec6 Dam break
. s . @ Downstream erosion and T
- N > =
M9 Corrosion of facilities due to water salinity Enl sedimentation =
Soil pollution and salinization of 1S
M10 Weakness of the structure En2 agricultural lands §
Migration or extinction of different =
M11 Dam break En3 animal species 5
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Figure 3. The Network Relations of the Decision-Making Model
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Table 3. Direct Relation Matrix in Economic Cluster

Ec, Ec, Ecs Ecy Ecs Ecg
Ec; 0 0 0 0 0 0
Ec, 2 4 3 4
Ec; 4 0 0 0 0 0
Ec, 0 0 0 0 0 0
Ecs 0 0 0 0 0 3
Ecs 0 4 0 0 4 0
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Table 4. Total Relation Matrix in Economic Cluster

Ec, Ec, Ecs Ec, Ecs Ecg
Ec, 0 0 0 0 0 0
Ec, 0.40 0.23 0.71 0 0.41 0.47
Ecs 0.44 0 0 0 0 0
Ec, 0 0 0 0 0 0
Ecs 0.03 0.15 0.05 0 0.11 0.30
Ecg 0.13 0.63 0.24 0 0.48 0.24
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Table 5. Pairwise Comparison Matrix of Economic Criteria in Lar Dam

Ec, Ec, Ecs Ecq Ecs Ecs Relative weights
Ec, 1 2 1 1 1/2 2 0.17
Ec, 12 1 1/2 12 1/3 1 0.09
Ecs 1 2 1 1 1/2 2 0.17
Ec, 1 2 1 1 1/2 2 0.17
Ecs 2 3 2 2 1 3 0.31
Ece 1/2 1 1/2 1/2 1/3 1 0.09
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Table 6. Unweighted Super Matrix
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Table 7. The Final Scores of Alternatives
Alternative Lar Mamloo Taleghan
Final Scores 0.30 0.314 0.398
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Figure 4. The Weights of Economic and Environmental Criteria
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Figure 5. The Weights of Social and Technical-Managerial Criteria
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