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Introduction

Dam construction has a long history in Iran. Nowadays, it seems to be the only solution to the
drought crisis in the country; a method that has been abandoned in many countries, especially
developed countries (Mohtashemi et al., 2014). Dam construction projects are more risky than other
projects because they require high costs and complex spatial conditions (Shul and Fathizadeh,
2009). Today, in order to control, eliminate, or minimize the risks and risks to humans in the
surrounding environment, special techniques and tools are designed (Jozi et al., 2012). Multi-
criteria decision-making methods are a reliable tool for risk assessment and risk ranking
(Mohammad Moradi, and Akhtrakavan, 2009). TOPSIS method is one of the most popular multi-
criteria decision-making techniques (MCDM) (Manochehri & Shieh, 2013; Hsu et al., 2010).
Therefore, it is obligatory to take steps to prepare for these risks before confronting them. Tang-e-
Sorkh Yasouj Dam is aimed at exploiting maximum water resources of Bashar River and its
branches to develop agriculture and irrigation. As this dam is under construction, in this research
we try to prioritize the risks using the TOPSIS method based on three indicators of (risk intensity,
the probability of occurrence and range of contamination).

Methodology

In the first phase, Delphi technique was used to identify the risks of the project and then to rank
the multi-criteria decision-making methods. Risk assessment indicators, including the severity of
impact, the probability of occurrence and the extent of the contamination, do not have the same
value and importance. In order to weigh the effective indicators in estimating the risk level and
prioritize risk choices, the preferred method based on similarity to the ideal solution would be
(TOPSIS); its software became the scoring spectrum for performing utilization calculations for each
indicator of probability and intensity. The extent of pollution is very low (1) to very high (9) based
on the hourly spectrum (Saaty, 1980). In this research, after determining the priority number of risk,
the risk level was categorized into five levels (intolerable, measured, moderate, inconsistent, and
partial) by applying 1 and 2 relationships (Makvandi et al., 2012).

(Number of Risks) n 1+ 3.3log (n) = Category Number (1)

Category /smallest risk value - the largest amount of risk = length of the category 2

Results and discussion
In this research, from 30 primary risk factors, 26 risks in natural, technical and operational
groups, safety and health, physical and chemical, biological, economic-social and cultural were
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determined based on field visits, the existing environment reports and interviews with experts.
Natural risks include seismicity and flood occurrence, the technical and operational risks, including
the construction of a water diversion tunnel, machinery activities, road construction, excavation,
drilling, construction of downstream and downstream binding, drilling and disposal of waste, health
and the safety risks including human activities in the workshop, physical and chemical risks,
including landslide, topographic changes and shape of the ground, loss of surface water quality and
underground water, increased noise pollution and poor quality of the product air, biological risks,
including biological migration, the risk of cutting habitat, undesirable effects on animal species,
ablation of plants and trees, and the impact on aquatic organisms, the socio-cultural economic risks
include migration, displacement and population resettlement, job loss and change in employment.
Operational and technical risks are occurrences generally due to human errors or technical errors
(YYang et al., 2015). In this research, three risks of the construction of a water diversion tunnel, road
machinery and road construction activities were ranked first to third in an intolerable category, all
three of which were grouped as operational and technical risks. The design of a water diversion
tunnel for dam construction is one of the most effective and necessary measures, which are carried
out in an environment of high uncertainty and are always associated with a high percentage of risk
(Sayadi et al., 2011). In this study the construction of a water diversion tunnel is located on the first
level with a proximity coefficient of 0.755197. The action to build water diversion tunnels affects
the quantity and quality of surface water, soil degradation, the creation of various types of
contaminants, the change of use and life-affluent traffic. After risk-leveling, it was found that
11.54% of the risks were in the intolerable category, 7.7% in the significant category, 42.3% in the
middle class, 23% in the tolerable category and 15.4% in the minor category.

Conclusion

During construction and utilization, dams have caused inappropriate physical, chemical,
biological, health and eventually severe ecological changes in all parts of the world. In this study,
technical and operational risks have the highest risk-taking scores assigned. According to the
current status of the situation and reports on the failure to implement the Tang-Sork Reservoir and
releasing the region itself, it actually causes the negative effects of the lack of optimal utilization of
water resources, waste of water and lack of control for water supply at that time, there will be no
flood of drinking water and agriculture, and there will be no positive effects of development in the
region that will create employment and increase income levels. Therefore, the goal of the
environmental management and monitoring program is to provide information that identifies the
predictions made from the project's effects in the areas with acceptable engineering and
environmental considerations, and in addition, raise awareness about inappropriate environmental
status.

Acknowledgment
This work is supported by the Islamic Azad University of Ahvaz.

References
1-  Hsu, Y.L, Lee, C.H, and Kreng, V.B., 2010. The application of fuzzy delphi method and fuzzy AHP in
lubricant regenerative technology selection. Expert Systems with Applications, 37, pp. 419-425.

2-  Jozi, A., Monavari, M. and Khosravani, H. 2012. Environmental risk assessment of Roodbar dam of
Lorestan in construction phase using an integrated method of multi attribute decision making and RAM-D
model. Environmental Researches, 3(6), pp. 3-16. [In Persian].

3- Makvandi, R., Astani, S. and Anooshe, Z., 2012. Evaluation of environmental risk of wetlands using
TOPSIS and EFMEA, case study: Shirin Sou wetland in Hamadan province. Wetland EcoBiology, 3 (12),
pp. 25-40. [In Persian].

4-  Mohammad Moradi, A. and Akhtrakavan, M., 2009. Methodology of multi-criteria decision making
models. Journal of Armanshahr, 2(2), pp. 113-125. (In Persian).



103
Panahi and Dashti.43 (3) 2020 DOI: 10.22055/jise.2018.24338.1722

10-

11-

Mohtashami, N., Nazari, M.R. and Hamed Rafiee, H., 2014. Evaluation of environmental damage of
Alborz dam in Mazandaran by using the choice experiment approach. Agricultural Economics, 8(4),
pp.127-153. [In Persian].

Manochehri, B. and E Shieh, E., 2013. Grading the socio-economic development rate of the North
Khorasan Province with the use of TOPSIS model. Urban Management Studies, 5(4), pp. 62-72. [In
Persian].

Rezaei, V. and Kamasi, M., 2015. Risk assessment of dam construction projects at various stages of
construction using multi-criteria decision-making methods, international conference on civil engineering,
architecture and urban infrastructure, pp. 1-14. [In Persian].

Saaty, T.L., 1980. The analytic hierarchy process. New York: McGraw-Hill.

Sayadi, A., Hayati, M. and Monjezi, M., 2011. Risk ,management in tunnel construction using MADM
techniques. Industrial Management, 3(7), pp. 99-116.[ In Persian].

Shul, A. and FathiZadeh, A.R., 2009. Risk and uncertainty assessment in Iranian dam construction projects
using AHP method, 5th International Project Management Conference, Tehran, Ariana Research Group. [In
Persian].

Yang, M., Faisal, K. and Amyotte, P., 2015. Operational risk assessment: a case of the Bhopal disaster.
Process Safety and Environmental Protection, 97, pp. 70-79.

@ @ © 2020 by the authors. Licensee SCU, Ahvaz, Iran. This article is an open access

~— article  distributed under the terms and conditions of the Creative

Commons Attribution 4.0 International (CC BY 4.0 license) (http://creativecommons.org/licenses/by/4.0/).


https://imj.ut.ac.ir/?_action=article&au=125420&_au=Ahmad++Sayadi
https://imj.ut.ac.ir/?_action=article&au=142091&_au=Mohammad++Hayati
https://imj.ut.ac.ir/?_action=article&au=142555&_au=Masood++Monjezi
http://www.sciencedirect.com/science/journal/09575820
http://www.sciencedirect.com/science/journal/09575820/97/supp/C

\of
110141 . (g U0 AR jub FGosled £ Wl Sl owige 9 poke ‘r
/]

Sl 2t

S Jduxe w5 (b 3l Sadillae 0 o slrei (S W el (SB 9 S p ol
Sl Al gy 30 Z gl F pwed v

Y@“i‘° B{NPwTY Pl S
Ol gl e oDl 33T o1 ¢lgal doml g e § Jamms 05 8 )| wlid )5 it goT 2l
soolmazdashti@iauahvaz.ac.ir .ol ! ¢l sl ¢ el 3137 o&Kiils ¢l gl doml g cams 5 Jamms 05 8 S5 0 stams ok 5 =Y
WAV/A/F b

Wav/a/ 1o KL WAS/Y /il s

o>

SL2OHLe (ke 1w (ol Sl 0315 g (§5lwin Ceoww 1 1y OF 51 (510,200 9 CBL 0D 995 (4 ]

S 313,98 51 (R RB St Jeniilly 1 (55l ST sb 239, 00 lonits (610500 00 9 CELw ik p1R 13 9, (i
Ol ol 0392 (53l 9 (53)9UiS anawgi jliiods (ol SS9 jUly wls-dg, OF @ilio 51 SSTan (5,13 10 00 S b E pus K5
23 ey el s TOPSIS (g, b bl 5 )5 Zamly £ S5 s Sy (211 9 sl alwlid jgliiody g3
s Sl litads o plolhd St Jolgs (8 5 b denlne 9 39290 5 513 el 32338 ol g o
=tmb Cdlga sW0g,5 4 Su ) Y1 Lled g o 03wl 0 s 485 V0 Oyl g 81D doli iyl Snny Jolge (a5 (2 lwlin
P9y bl Al asedie (a8 g (sleial - e3UaiBl g (o elam (bl g (K5 g g Pl ( Tlles 9 (S
w9 Chlu g +/VFVOVO (055 o pd b OV pnile Cadlad o /VOOIAY (SUd 5 g b o Bl 2l Jigi Cilasl TOPSIS
5 81y oluaid ] 3gddy oel Cowddy (GBSt g walut o 53 1y Sy (3l a0 Ot gy + /W4 + £ (S35 Cupd L odl>
Sy Oy Sl gl (Conol 0392 banwogilo gelanw 55 dllaia 43 39290 Ol bl (31 55 e & Wb Sl Sim ) (g

3,5 Sedwluny Sy iR S35 jokiie (y g 8393 (I (S j Sy e (512N il )l oy b

lmdwi) Lg);o)'l.\il ul Baa 9 6392 059y L&u@[) Copdo ulf)l
9 (2011) Sayadi et al. cul ciliste (glojasls ololy
b Rl Sy Copde 0358 jobods 9 Sy (bl Sl
Wb FSiele Carad dbol 9 Sy )5 dgie
Sy 2bjyl &5 sy oy g o e (Montague, 1990)
g lajlas ololid (olp Solotum 5 adbilojls by,
S & Sy S (6l Dnpeonas (30045 sl Snny 359
0jg,el (Makvandi et al.,, 2015) cul Jsd B pdaws
o Jsas 5 clas nile, s 4 b s (S jolateds
9 byy oiigelm Camjlasme ) Gl (39290 oS
(Jozi et al., 2012) cul oai shb 0B o)l
b)) caa odlasl LB Il o)line vz (S mread slasby,

s Mohammad Moradi sl o S, ga0ds) o
The Technique ) juwwl 59, 45 (2009) Akhtrakavan,
(for Order of Preference by Similarity to Ideal Solution
Multiple ) o )lxesiar (5 S o (slasbe) 59y Jl S
Manochehri and ) cwl (Criteria Decision Making
I oS 23y slagtsy J (So e b, (Shieh, 2013
2 jlee Slogen Jdsa 5 sl (B5le 09505 5 Sl £
GauSas Plue > 0 oYL LUy o ns 5 g bl

TOPSIS & 55 ss ¢ gta jlamo «l olses 20319 S’

doddo

G Sy )48 1Bl e iy 4L e (sl oz s ok
4 5 Bkl g LS byl slasi g (Saomn Bd @
ol sl @Vl il anliso (oS slacs S aley s
g sl Gblje dhavlsy S sladw Sl x> o b pB
-4 58 1y lede ol obj ale o2y b g gl ol sleaiie
Nin pilolye s ol 3 4wl olyen
L ot 51 bk eSS 5 o5 el (Nikbakht, 2013)
sty JB okl Slgi o wils olen Jlo g Sl lac)lus
L (Najmaei, 2003) 354 Al couwjlase clon] a5y &
Ay wawdygd bli 4 O sl g gjlede (yglnd dmwe
il sy ol b gljen Jy €85 pin Sl (ooladl
- ozl g b lobomo Ol glls drg ugjlame
Lais ady il go)dias qele S8yt b ojgpel L8 590 35 e
ollo gaw )3 ato asuSpld W) plp 5> Cunjlacce

(Nikbakht, 2013) cul 45,5 jl3ge5
0 S Clody aibldnwgi (slaygdS 5> ojgpel Suy (2))
4 Rzt 9 SRITHE 5 Sl 3 S s ol 2b;
Cuwjlasee dioj ;0 upde bl plas gy olue leie
I Sy byl (Tabibian, 2006) 5,5 o Gguoe


mailto:soolmazdashti@iauahvaz.ac.ir

Vo0

VOA-IN0 o VAR JLe ¥ oLt B oy 5

ol oo phe

90 05ox 2 slp ool (wlidhy) dacedgioe g ojsy
l.g C)-u)&d B c_gwu) Lf'l"))‘ adllas L)"‘ 2 D)SL;O )l)ﬁ ool
Dy Cope i s
csry L by (glo gy Siw =SB ladw 99 5l F K5 s
L;‘Ab‘.w).w 9 )L.u 4.315.)9) gj CJLA )‘ )SI» d)b).gb)% Gia b
Sl JEl (b ey Sl piere S adle <ol
5 ord ol Saasly b el glne claases 4 Ly s,
ANONYMOUS, ) 13l oo gl e Cunivo 5 (53l )l
Sh9s 3 xSee b dgdie I s ) » (2012
Sy 89 Jloinl Sy g5y b (polusly aSias ) gt

35 gy gl

L 9593090

(S oghS YO (galiolds )3 (& ST )Lty (G50 b Cusga
Slae ) (FwSS) Jliy Si5w dw oBidle .l zowl
Sl 5 s ope YUY N g 5 Job 0V FF oY
58 Gl )8 Wz, Lol (slmesls o j) o iy wling,
O DS deddzp o)ST5 GloesS wl) (08 laaeh
P8 Lo ppJed & s e (bl o aBy)
Dok by dguie LSS aldag) 4 zawb b gl
3 o e yiaghS MO Jsbo )3 dasite (Juad g (oals sl >
4 P gyl oly (§5tskS Ve ) Bly o3l ol 5l e
play S > Cdlue yioghS YO (Lo b g 0oy deldl 355 poo
Slop Wby 4 ol g e pilo iy, 4 (S53) S
Sla Cayl albagy cébpy b ey aldgy Siew o
b 3ly 598 P b 3)S oo dedda o iliSu 5 Jlre)oa
Cumdge (V) JS5 (Anonymous, 2012) >48 0 yliwjes
P b B Slasuie ple amd e Ui 1) o] by 5 s
Jloyi ps) > (Ge dw dalyd poe cunl 0ad g5 (V) Jou
5 S5y9biS slaaslin ol 4 B g ol CaSoyio ygabsa YV
Gl F S5 oBidls 3 4l caSege VYV GVl
Em ST S d Jomo b )Ly oy, il de Colus
DAY (zowb) @M (yogpd oliugl Jowo b5 YAY/Y
ol il elo et 5 dilate )l gopo ok
03900 35S cn )8 3y (Shy b sbye gblie g Wl
Sy 0515 srogs (Brboga sbhauly 3 )b cpl Sjgss]
Hljadin D50 CleMbl ulwly duw 35 B3gaote Cuwl 0l
5 =hi Al J) Slodes i5u Adlie 0 g sl (K
I 5 Jlivacds ¢ obl,Sles ollal (clalivg, oo wleb
diaie Sl (oobaidl odos Cullad DyS o LB s anby
($iiS p oMo o] (ool (claaly 5 cul (gj5lis
gl ey g o)lel o logls e ale (B9 «csilels Cato

(Anonymous, 2012) cuwl s

o g dlasl (3,05, sl b Ubey el Gmizmed )15
3o )8 pibgees |y Colpo g €8> pas 4 by glse
o HWang g ,b gl 35 39y cxl (HSU €t al., 2010)
(Dadelo et al., 2014 ;| J& 4) 15 <, (1989) Yoon
Obe 3 ol (plulid Gl olme W B9y S il
~oly 5l ol (gilo Bl sarl  laany Sl (39450 (sae gome
it Jlos) Jooly J alolé iy 5> 5 e Jlal o
Jesl Jsoly 51 yelaie (Malek Akhlagh et al., 2015) ..l
Loty 35" (gdod (oo Sl 4035 (35308 g (ppikiedge | e
Gt 5 OogenS 3 (e ite Jod Jool Sl pkaie 5
ool 4 (e (S35 4 g b AL S e Gl a5
Bl ey ol B ol ede ganas) Joul sl
sl ol jl g Sod5 cato Jlods) Jooly 4 &5 4455 i
5 &yle 4 (Joshi et al., 2011) wsb 0wl ygd ko
sodme St b aalye lp cul (63505, (el
@ &S 4 F pan ole aacodyl Sloseuas M55l 4 by
Malek Akhlagh et ) 5jls, oo Jlai 3590 (slodts 5 (gdulio
sy )b ilwiw ke (55 slaejep J(al., 2015
Loy )yt doye 3 (e § Cole Slbos )3 ogdll
b by Jl J8 cwl (g cnlply s 355 Sl
o5t o3l (slyy (LBl 1S5 4 Wojgy ol 5 ol (sl
doj il Gllllas 68T 0y Sy ol Jlie
b)) clllae & e o wpl Gjge Swyy b))
Tabib  Slslo 56 0 VL s wjhow S,
08955 g s uww jlauzme Sy b3, (2008) Shuoshtari
ilye dlabo b (slagsby, S Gl b lesbote G
PORTFOLIO 4 (sl {(Analytical Hierarchy process)
b iy o s jlases Sy (b3 (2009) Mirjalili
Failure Modes and Effects ) FMEA g, g5 jl okl
(Hazard and Operability study) g5l o (Analysis
dlogdy dw el Sy byl (2013)  Nikbakht
Ui bewld  pie v 5 aps
Ca e dy90 40 (65 wuenas (2003) Bowles 4 Chauhan

ks los ) ekl b s st jlaes (SlaSin) 9
do (So5edgpd Sy bj)l {2006) Tesfamrin oy
S b)) 5 (2012) Falisal s 4lsg; ads> 5l ulg
losio S il oy b s o este sl 5o Lle 355 s
EFMEA , (Preliminary Hazard Analysis) s
(Environmental Failure Modes and Effects Analysis )
sloadlas (Jozi and Seifossadat, 2014) 3ge o,Lal
oylinediz (6 pS e St &5 ABd o (LIS 4B S )90
sl ly Y Gl panss (S S lyea
Ol les s b 42 ST .81 1) Sy (2] sradllas

SOy @igy Cublo g g8 4 Aty (Jg Ml 0 35290 I bg,


https://jes.ut.ac.ir/?_action=article&au=195443&_au=Seyedeh+Hamideh++Seifossadat

DOI: 10.22055/jise.2018.24338.1722

Vo7

= . !
wpd oyl (6,8 s s ) 28 i ghs 5 Al

Dogonbadal

Fig. 1- Location of the dam
S Cadge -1 JSo
(Anonymous, 2012) & ekl (J o dw (9 Slaseio - Jyus
Table 1- Technical specification of Tangs-E-Sorkh Storage dam

Parameter Description
Type of dam Gravel earth dam with clay core
Dam height from the bed 39.5m
Crown length 847 m
Crown width 10 m
The volume of the lake in the normal cultivar 71.1 mm3
Lake level in normal cultivar 475 He
The dam crown figure 2044 m
The level of the crown is sloping 2007 m
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Table 2- Method of scoring the severity, probability & extent of contamination

Description

Score

If the impact of the risk factor is too low
If the impact of the risk factor is low
If the impact is moderate due to the risk factor
If the impact due to the risk factor is high
If the impact caused by the risk factor is too high

[ERN

If the probability of the outcome caused by the risk factor is too low
If the probability is low, the consequence of risk factors
If the probability of the outcome caused by the risk factor is moderate
If the probability of the outcome caused by the risk factor is high
If the probability of the outcome caused by the risk factor is too high

At the workstation level

At the unit level
At the project level
At the regional level
At the provincial level

O NI WRFRONOUOIWRONOTWw




DOI: 10.22055/jise.2018.24338.1722

VoA

= . !
wpd oyl (6,8 s s ) 28 i ghs 5 Al

and local Interviews with experts, environmental experts

Field studies and visiting the area

people

Basic data collection

AN

Natural
disasters

Technical and
operational

Physical and

chemical

Safety and
health

—

Economic, socio-cultural ] Biological

Determine the most Important Risk of Tangs-E-Sorkh dam by Delphi
Questionnaire and perspectives of professors and experts

‘

Prioritize the risks based on three indicators of severity, probabilityand extent
of contamination by TOPSIS technique
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Table 3- Identified risks of Tangs-E-Sorkh dam during construction using TOPSIS methodology

Row Risk Consequences of risk
1 Seismicity Mortality, Significant damage on residents and severe economic damage
2 Occurrence of flood Soil erosion, Significant damage on residents
. Land use change, Dust and throw particles into the eyes which cause loss of vision,
Excavation and . . . .
3 Vision problems and long-term illness (pulmonary and ...), soil erosion (floods,
embankment . . . !
destruction of vegetation), Noise Pollution
Hydrologic changes of area, increase water turbidity (Effect on surface water quality),
4 Excavation effect on underground water quantity and quality, Effect on aquatic animals and also
effect on animal habitat due to the diversion of the river floor
5 Explosion Escape and leave the animals living in the area, a threat to people's life
Constru_ctlon_ of Effect on surface water quantity and quality, soil destruction, Creating all kinds of
6 water diversion . - . .
tunnel infections, land uses, effect on animal hesitancy
Pollution from consumables materials (Slurry, cement etc.), soil pollution, Probability
7 Road construction of water pollution and effect on aquatic animals, Construction waste (trash),
Construction effluents (Cement and concrete materials) which cause air pollution.
Leakage of petroleum products from vehicles to water, Oil spills from instruments and
8 Activity of different  vehicles to soil due to the burning of machinery, Emissions of fuel pollutants, Increased
machines sound level and decreased hearing or job deafness, Neurological and psychiatric
problems, effect on animals and Aquatic (by washing equipment and machinery)
9 Construction of Changing ground topography and shape, changing soil texture and permeability, habitat
slopes and slopes destruction, destruction vegetation
. Increase several water and soil contamination. Surface and underground water
10 Disposal of waste pollution, Creating an unfavorable atmosphere, accumulation of animals and vermin
. Human activity in Contamination from consumables and non-consumables in the work place, Physical
11 Safety and health risk the workshop injury
12 Erosion Disturbing balance in the habitat, Habitat destruction, Threat lives of people in the area
13 Landslide Destruction animal habitat, increase soil erosion
Changing the
14 topography and Change water pH, Adverse effects on aquatic animals, decrease water quality of rural
shape of the earth
Decreased quality of Increased voice level and decreased hearing or job deafness, Neurological and
15 Surface and psychiatric problems, effect on animals and Aquatic (by washing equipment and
groundwater machinery), adverse effect on animals, disruption of balance and calm in the area
16 Inc;ﬁ?ﬁg;{?'se Impact on the health of workers working on the site, traveling villagers around the dam
17 Unfavorable air Adverse effect on vegetation, disruption biological balance in the area and ecosystem
quality change
Impossibility of gene exchange between living organisms in the region, increased
18 Wildlife migration internalization and eventually endangerment of the generation of living organisms in
the area, Impossibility of fish movement to branches for spawning
Risk of . . . . . N .
. Dispersion soil particles, increase erosion, increase flood occurrence, loss of soil
19 Fragmentation ificati ing ab I ds in th
Habitat stratification, creating abnormal sounds in the area
20 Adverse effects on Adverse effects on plants and animals, soil degradation, disruption on soil texture and
animal species permeability, destruction of soil biological layer
21 Uproottrpélee;nts and Decrease aquatic spawning, disruption food chain in the aquatic environment
22 Eﬁecaltnci)rr:qglc]suatlc inhabitation of nearby dam villages, increase urban population, social anomalies
23 Migration Unbalanced distribution of population in the region, social anomalies, losing job
Population
24 relocation and Increase social abnormalities
resettlement
25 To lose a job Soil destruction of area, resident movement, biological contamination
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Table 4- Weighted no Scale Matrix of Identified Risks of Tangs-E-Sorkh Dam During Construction

Risk code Kind of risks Impact intensity Pr.Ob&.lb'“ty of extent Of.
incidence contamination

Al Seismicity 0.173448 0.138145 0.239426
A2 Occurrence of flood 0.173448 0.193403 0.239426
A3 Excavation and embankment 0.173448 0.248661 0.279330
A4 Excavation 0.173448 0.248661 0.199522
A5 Explosion 0.173448 0.193403 0.199522
A6 Construction of water diversion tunnel 0.277517 0.248661 0.199522
A7 Road construction 0.248827 0.248661 0.199522
A8 Activity of different machines 0.312207 0.193403 0.199522
A9 Construction of slopes and slopes 0.173448 0.221032 0.199522
Al10 Disposal of waste 0.173448 0.193403 0.199522
All Human activity in the workshop 0.208138 0.193403 0.119713
Al12 Erosion 0.242827 0.193403 0.159617
Al3 Landslide 0.173448 0.082887 0.199522
Al4 Changing the topography and shape of the earth 0.208138 0.138145 0.199522
A15 Decreased quality of Surface and groundwater 0.104069 0.221032 0.079809
Al6 Increased noise pollution 0.173448 0.193403 0.119713
Al7 Unfavorable air quality 0.173448 0.165774 0.119713
Al18 Wildlife migration 0.138758 0.165774 0.199522
Al19 Risk of Fragmentation Habitat 0.277517 0.193403 0.119713
A20 Adverse effects on animal species 0.173448 0.138145 0.199522
A21 Uproot plants and trees 0.173448 0.193403 0.279330
A22 Effect on aquatic animals 0.173448 0.138145 0.239426
A23 Migration 0.138758 0.193403 0.199522
A24 Population relocation and resettlement 0.173448 0.248661 0.159617
A25 To lose a job 0.208138 0.138145 0.199522
A26 land use change 0.173448 0.248661 0.199522
Weight of indicators 0.333552 0.333529 0.332919

sl 59y wlo! g Sl Ao g0 30 F w5 w00l Sl (S y (S sgdel -0 Jgu
Table 5- Prioritization of identified risks of Tangs-E-Sorkh dam during construction using TOPSIS
methodology

Risk code Kind of risks Proximity Coefficient ~ Rank
A6 Construction of water diversion tunnel 0.755197 1
A8 Activity of different machines 0.731575 2
A7 Road construction 0.700439 3
A3 Excavation and embankment 0.659062 4
A21 Uproot plants and trees 0.614506 5
A4 Excavation 0.574240 6
A26 land use change 0.574240 6
A2 Occurrence of flood 0.571226 7
Al12 Erosion 0.566488 8
A19 Risk of Fragmentation Habitat 0.548903 9
A9 Construction of slopes and slopes 0.546138 10
A24 Population relocation and resettlement 0.517707 11
A10 Disposal of waste 0.511056 12
A5 Explosion 0.511056 12
Al Seismicity 0.500736 13
A22 Effect on aquatic animals 0.500736 13
Al4 Changing the topography and shape of the earth 0.494667 14
A25 To lose a job 0.494667 14
A23 Migration 0.455778 15
All Human activity in the workshop 0.441962 16
A20 Adverse effects on animal species 0.433512 17
Al8 Wildlife migration 0.418080 18
Al6 Increased noise pollution 0.384512 19
Al13 Landslide 0.374895 21
Al7 Unfavorable air quality 0.336682 21

Al5 Decreased quality of Surface and groundwater 0.323110 22
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Table 6. Leveling the identified risks of Tangs-E-Sorkh dam during construction using TOPSIS

methodology
Risk . . Proximity Category Abundance in
code Kind of risks Coefficient Range of class description the category
A6 Construction of water diversion tunnel 0.755197
A8 Activity of different machines 0.731575
A7 Road construction 0.700439
A3 Excavation and embankment 0.659062
A21 Uproot plants and trees 0.614506
Ad Excavation 0.574240
A26 land use change 0.574240
A2 Occurrence of flood 0.571226
Al2 Erosion 0.566488
A19 Risk of Fragmentation Habitat 0.548903
A9 Construction of slopes and slopes 0.546138
A24 Population relocation and resettlement 0.517707
A10 Disposal of waste 0.511056
A5 Explosion 0.511056
Al Seismicity 0.500736
A22 Effect on aquatic animals 0.500736
Al4 Changing the topog;ﬁ)hhy and shape of the 0.494667
A25 To lose a job 0.494667
A23 Migration 0.455778
All Human activity in the workshop 0.441962
A20 Adverse effects on animal species 0.433512
Al8 Wildlife migration 0.418080
Al6 Increased noise pollution 0.384512
Al13 Landslide 0.374895
Al7 Unfavorable air quality 0.336682
Al5 Decreased quality of Surface and 0323110
groundwater
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