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Abstract

In this study, flood control projects in the Karun River were
evaluated using bifuzzy and fuzzy multi- criteria group
decision making model. For this purpose, four main criteria of
economic, environmental, social and technical and fifteen sub-
criteria were used. Then, optimistic and pessimistic scores
were used to rank the projects according to different sub-
criteria. The results showed that the economic criteria with
fuzzy weight of (0.202, 0.310, 0.452) had the most impact on
the evaluation process, and the technical, environmental and
social criteria were ranked next. The results also showed that
the overall ranking of flood control projects based on bifuzzy
and fuzzy method is different. So that the ranking based on
bifuzzy method as follows: Detention dam, diversion channel,
dredging, dike, beach construction, and groyne. But based on
the fuzzy method, diversion channel and detention dam have
firstand second priorities, respectively. So, based on the results
of both methods, it is suggested that Khuzestan Water and
Power Authority, as the proctor of Karun River, put the
construction of detention dam and diversion channel in higher
priority than other flood control projects and provide the
funding needed to carry out these projects.
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Table 2- The weight of criteria and sub-criteria
B lbxo 5 9 B)lne 09 -V Jo

Criteria Criteriaweight CRM CR® Sub-criteria Local Weight Overall weight

Economic (0.202,0.310,0.452) 0.013 0.004 Operation cost (0.169,0.235,0.328)  (0.034,0.073,0.148)
Maintenance cost ~ (0.150,0.214,0.298) (0.030,0.066,0.135)

Annual Damage (0.244,0.352,0.506)  (0.049,0.109,0.229)

Rate of return (0.142,0.199,0.279)  (0.028,0.061,0.126)

Social (0.111,0.156,0.234)  0.000 0.008 Employment (0.195,0.301,0.438)  (0.021,0.046,0.102)

Social acceptability  (0.259,0.395,0.574) (0.029,0.061,0.134)

Recreation activity  (0.108,0.302,0.213)  (0.025,0.047,0.107)

Environmental  (0.173,0.258,0.396) 0.001 0.036 Water quality (0.196,0.303,0.444)  (0.034,0.078,0.176)
Soil impact (0.189,0.292,0.432)  (0.032,0.075,0.171)

Landscapes (0.125,0.176,0.275)  (0.021,0.045,0.109)

Wildlife (0.158,0.229,0.340)  (0.027,0.059,0.135)

Technical (0.182,0.276,0.401) 0.001 0.002 Lifetime (0.249,0.405,0.571)  (0.046,0.111,0.229)
Flexibility (0.130,0.173,0.291)  (0.024,0.047,0.117)

Rate of recovery (0.121,0.171,0.260)  (0.022,0.047,0.104)

Simplicity (0.164,0.251,0.378)  (0.030,0.069,0.151)
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Table 3- Values of quantitative sub-criteria
5 sB)lreyj 3o Y Joao

Flood Control Project Operation Cost Maintenance Cost Lifetime Employment

(Billion Rials) (Billion Rials) (Year) (Person-day)
Detention dam 83 8 50 250
Dike 620 62 30 50
Diversion channel 176 12.3 50 70
Groyne 61 4.2 20 50
Dredging 6000 140 2 50
Beach construction 440 30.8 15 50

Table 4- The score of flood control projects based on qualitative sub-criteria
85 (5 koo 5 ol 3 Mo J S oz b litel - Jgua

Criteria Sub criteria Detention Dike Diversion Groyne Dredge Beach
dam channel construction
Economic Annual Damage (VL, L) (LML) (L,M) (L,M) (MH,H) (L,M)
Rate of return (MH,M)  (H,MH) (VH,MH) (MH,M) (ML,L) (MH,;M)
Social Acceptability (VH,H)  (VH, H) (VH, H) (MH,M) (H,MH) (MH,M)
Recreation activity (LVL) (L,VL) (L,VL) (L,VL) (ML,L) (MH,M)
Environmental Water quality (L,VL) (L,VL) (L,VL) (L,VL) (H,MH) (L,VL)
Soil Impact (L,VL) (L,vL) (L,vL) (L,VL) (L,VL) (L,VL)
Landscape (L, VL) (L,vL) (L,vL) (ML,L) (L, L) ML,L)
Wildlife (ML,L)  (M,ML) (M,ML) (L,vL) (ML, L) (L,VL)
Technical Flexibility (ML,L) (ML, L) (L,vL) (L,vL) (M,ML) (L, VL)
Rate of recovery (MH,M)  (MH,M) (MH,M) (M,ML) (ML, L) (M, ML)
Simplicity (L,VL) (M,ML) (ML,L) (ML,L) (M, ML) (ML, L)
LWt'.".l;all:)sle 5- The v‘velght fc?r expert; 3l e oM Jy5S clagyb plo 5l 58 3t e g )b
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