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ARTICLE INFO ABSTRACT

Article type: Reservoir dams are important structures for surface water harvesting and flood
control. Before construction, various studies are carried out in multiple phases to
calculate the input to their reservoirs and the volume of stored water. The non-
optimal operation of a reservoir dam occurs when the volume of the inflow during
operation does not match the volume of the calculated inflow. The water intake
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EXTENDED ABSTRACT

Introduction: Water harvesting as one of the effective methods in water scarcity management and soil
protection can improve agricultural conditions and watershed protection by controlling and directing surface
water. In the field of watershed management, soil erosion can be prevented by reducing runoff by building
appropriate structures. Small dams help to extract water from runoff by storing monsoon rains and small floods
and can be suitable for water extraction in small river watersheds. However, large dams are structures that are
built for different purposes, the main nature of which is to harvest water from large floods and river flows, and
as one of the large engineering structures, it has been of interest to humans for a long time. The non-optimal use
of a reservoir dam occurs when the result of the dam's operation does not match with the estimates of the flow
volume entering into the dam reservoir, or when factors such as climate changes and consecutive droughts cause
the reservoir volume to not reach the desired level.

Methodology: Methodology: Kermanshah province in the middle west of Iran, with an area of 24,998 km?, is
one of the regions where agriculture is the main source of employment and economic activity in this province.
Agriculture is highly dependent on surface and groundwater resources. So far, 17 dams with different drinking,
agricultural, and electricity purposes have been built or are being implemented in this province. With all the
efforts made to conduct engineering and hydrology studies, some calculation errors have caused some of these
dams to not reach the optimal designed function in the design studies. In this research, eight decision-making
methods including Electrelll, Entropy, TOPSIS, SAW, VIKOR, PROMETEE, and Fuzzy TOPSIS were used for
weighting and prioritization of effective factors in estimating the water input to the reservoir of dams. In this
study, using a panel of experts, referring to the reports of consulting engineering companies in connection with
the studies of reservoir dams (Kermanshah Regional Water Company, different dates) and several
questionnaires, 21 indicators or criteria were determined as factors that can be effective in the evaluations of
dam reservoirs inflow. For this purpose, at the beginning and before applying different Multi-criteria decision-
making (MCDM) methods, the Friedman test was used to check the priority of one criterion over another, and
also the Principal Components Analysis (PCA) method was applied to categorize and check the reduction of
criteria, and independence and extraction of important criteria.

Results and Discussion: The results of 17 dams examined in this research with eight different multi-criteria
decision-making models indicate the physiographic parameters, hydrometric stations, measurement,
meteorological stations, experimental methods, and watershed operations are the most important factors. The
two factors of physiographic parameters and measurement are placed in the group of quantity and quality of
water and meteorological data. The criteria of meteorological stations and the construction of temporary stations
are included in the allocation and management group, and experimental methods are included in the limitation
group of methods for determining the flow of incoming flow to reservoirs. The evaluation results of these 21
criteria with eight different methods showed that there were no events related to hydrological factors such as
climate change or drought in any of the studied dams, which have been repeatedly mentioned as failure factors
in the inflow forecasting evaluations. These results showed that the application of drought and climate changes
for not estimating the flow to the reservoirs of dams is unscientific and just an excuse for negligence in
engineering errors or lack of quality data or lack of data. Two groups of hydrological events with natural and
human origin do not have much effect on the non-compliance of the flow input to reservoirs of reservoir dams.
After determining the ranks of the 17 studied dams with eight selected methods in multi-criteria decision-
making, by applying the results in the average, Breda and Copeland strategic methods, the best options for each
option were determined and finally the main option was determined based on the aggregation of higher ratings.
According to the findings of the research, the option that has more frequency than other options is the option of
proportionality of water allocation in each reservoir dam, in fact, the inadequacy of the amount of water
allocation with the objectives of the reservoir dam studies and the time-consuming studies and implementation
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of the dam cause deviation from the right path. Pre-planned plans are stored in dams, and the trustees inevitably
change the goals of the plan with interim decisions, even during implementation, and if this work is done
without economic analysis and taking into account the exploitation goals, the result is the loss of opportunities
and waste. Investments are made. A clear example of such a trend can be mentioned in the Gilan-¢ Gharb Dam.
This dam was implemented solely on the basis of a management decision and for the purpose of development in
the border area, and after the water extraction and exploitation operations, it faced a severe reservoir volume
deficit. To fix this defect, the trustees have implemented the Gilan-e Gharb dike at a high cost despite technical
limitations.

Conclusion: Revising the description of reservoir dam studies services, taking into account the exploitation
aspects from the beginning of design studies to the end of implementation, and then forming exploitation
companies and empowering them from the beginning of design studies and attracting their cooperation from the
time of studies to the implementation and exploitation of projects are among the issues. It is important that the
management and allocation of water in the design of reservoir dams should be seriously considered. Organizing
expert meetings in order to review and analyze the studied damage with the presence of companies studying the
design of reservoir dams and conducting similar research in connection with the pathology of evaluating and
estimating the flow to reservoir dams from technical perspectives in order to formulate national standards and
operationalize the contents of the water allocation system, especially in Communication with reallocation can be
very vital in achieving the desired and reducing costs and value engineering of large water supply or extraction
structures.

Ethical Considerations

Data Availability Statement: The datasets are available upon a reasonable request to the corresponding author.

Funding: his study was conducted as part of the Ph.D. Thesis at Shahid Chamran University.

Authors’ contribution: Conceptualization, methodology, Writing - original draft preparation; Ali Mohammad
Akhoondali: Resources, Software, Manuscript editing; Mohammad Reza Sharifi: Formal analysis, investigation,
and visualization, Supervision.

Contflicts of interest: The authors of this article declared no conflict of interest regarding the authorship or
publication of this article.

Acknowledgment: We would like to express our sincere gratitude to Shahid Chamran University for the
financial and logistical support that significantly contributed to the research project.


https://dor.isc.ac/dor/20.1001.1.24235970.1402.11.1.3.9
https://jircsa.ir/article-1-486-en.html

[ Downloaded from jircsa.ir on 2026-02-21 ]

[ DOR: 20.1001.1.24235970.1402.11.1.3.9]

s

S (330 43 (6399 ¢ e O JUascinl g 550 Jolgs b

027

oy O+ ® .,
i Woytesme ¢ Jeaigrl deome e ¢ 0,8 poli

nfarzi6@gmail.com <)l Glgal Glgal ol e dgd oKl o e § Ol wtige 0385l ol wlie (6,253 (ggomiily )

aliakh@scu.ac.ir ) pl ¢jlgal loal lyes sups oD Canj bare 5 LT (awdige 0aSuiils oliwl ¥

msharifi@scu.ac.ir ) ¢jlgal ¢jloal ol pes s ol ) base 9 O wdige saSuiils oylutils ¥

sAS> Al Olaswiv
wlisl 5l B oS aitan oM colin g (oxbw o] Jlasunl pae sloojls I S o lis go5
01 0,3d Ol s g bl (5l 4 (63959 O 350 dunlxe (slp daxie (slajs ,> alisce clalllas rTess
2 83939 by 0 & 2980 3l Sloj (S o Sl Cgllan (6300 pie 948 0 pls
5 i S clmalolos 15b 435 b pd b (63975 ol w2 b 6yl ol g

50,3 oLl C.J)_Iéj Sl oalauwl el oo b6 alisee lad S g baylao b "j {EYECS
2 o)lmediz (yS el ilisee glaae b (eloiz] g (o3lal (8 I el Ciliseo Lulyd (ngdly
el e Olados )3 powye g A bauwgs Ol Jlascol Cany 3,00 32 50 Jolse olulis
SAW, AHP, Joliis o,lmesin (¢S paomsad ciliseo (gl g, 5l odlitasl b o)y ol 53 Comsl O
S5 s 63905 b 3y5 FAHP, VIKOR, TOPSIS, FTOPSIS, PROMETEE, Electrelll
25l Al dies )3 (gl S (st oy ol B gy oltile S il 3 (e s Y
Oteke o 9 Ol 4 ol (8,0 L & el oliile S il (las (jbre 4 (939)5 slagli >
loassl bl p iy o dw 4 (639)5 ol ya diry (1ped9 ) Gdy5 pas ) 5,30 Jeles
32 Ol anast cul 405 wulady 5 plo 4 s 65 Slold )y &S lan S iagn
i b g e dw Oldllas lanl b Of ewass e cuwls pas &ly 1wl (S50 A
@ ldgie g 395 0 (S350 slad 10 Ol 0,33 Canyd s 5 Blail el s lpl g Slallas
098 359y (i e e | b Slaald ] lej 3 (o g (e Sl pSprear L )LL

D9 oo gyl aLe o Cdyyan g o )b 3 Cusd jl coge (oolaidl gla fudou

W) (o)) el

Vo) e VY 25,5550

VoV fyage Y8 10 dy

VY 03,9,8 ¥ thad g L]

fMlS sojly

sy" ua....a}u ‘3)5] w}u xgi JLA}L..»)‘
S sS promias (6 b punnnn (Spxe slasw
o)limei>

DOI: 20.1001.1.24235970.1402.11.1.3.9

OY =¥+ (WY Ll Sl

Olf,\@.ggi@ Olﬂl Ol)l’i ,54] 55]4.‘: dL"’Wu"l‘O"’.‘J‘ :)..SU

o555 T sooma e 1 ghamns 83y 3
Oyl laal Glgal ) pen tuad oSy wom; base 9 O wtige 01l £ L

SAVEVVAFALS :y0l5

aliakh@scu.ac.ir : g SJ1 Cony



https://dor.isc.ac/dor/20.1001.1.24235970.1402.11.1.3.9
https://jircsa.ir/article-1-486-en.html

[ Downloaded from jircsair on 2026-02-21 ]

[ DOR: 20.1001.1.24235970.1402.11.1.3.9]

(VEY Y sl o) oyles) )b puSl gk sAlolw £

Aoddo
S el b sl colin g JyuS b wlg o S cblis 5 JleS Cople 3 She slabe, il SO olsea of Jlasl
ol canlie slaojle whisl buwg laobly, Liall b ase 6 Copte 0 20,5 jvlasg | cblis ¢ (ojylis Ll
iz Wlo (oo gyl (sl Shy 56 5 seiye 9 soul8l Lulyd & ey (Singh et al., 2008) 557 5y S gl SB il b
i ‘Lg).ob Cladw (cluis clbdl wle olbojle o) cld Sty plo 5 cud (xbw Libe wlgly, wus (S
gl o3 sl e gl (o) 0 3T st Lgb oo Al Gl b S8 sl 35 S ek > 5 SasS
Jlastinl 4 Sog8 M g owge slaghl Ol 0,33 b S8 lasw (Khan, 1992) kg o aidlo o 5l aigo odlizal
Sy lasw b ol b awsb calie O Jlastiwl gy SogS (laildg, claasgs 5wl o g 03,5 K8 by, o
g 0 4l wanl glildg, (sladygl 5 Sy sl I Ol Jlaswl ol Lol cunle 48 il Glual b a5 s olaojl
» bojle oyl cuenl (Beach & Dunning, 1997) cul 0dg ylusl d g5 350 byd I (awdige Sypn lrojls | (S laisa
colo g (Al 4 Bles ol bl I law 3 o cosl (30 @ DBy 5980 M5 5 (6509l Ol b O el g Jlasxta
ICOLD, ) cuwl ot aidlio dus OYAAD 58T ylea 10 Sy slodus (amuneS (sboodld Lolwl y ol aidly ol 8] asuw 4365 1l
e Cuny sla il ilodgs ol yen 15 358 ol lue b wlaisls O Juasciwl (gly 457 sblio p ogMe pluSyn oS, (2021
4« (Peng et al., 2016) S5 slodw cwsls > ¢ (Scudder, 2012) wlow sla i b (Asthana & Khare, 2022) «ib S
ol 035 oaildg; b2 25 b (oreb bulyd 2l g a2l 4 (B a2 pas I 30

Sl o gl b ey Slsben s 6l i & 2550 ol Sloj Site dw S gllas (il p0 s pas
g e b JSis 5 oddl Ol Al olge aS pl b (WAY codlgnjlscil o b yb Sla ) asbansls dw 4 (63959
Say slalad claoMow sbul b Klg5 o bailsdgy 559l cowyd cals pac o pl pogMe dwp glhan 15 a4 (55t woms 45 294
3285 s g S0l o (K01 oo g Ollllas loss 7 culaS” pas aS oyl paud il d)ls S35 (sladw 41y 5 Wojle 4 YL
Dl aslse sl slaille by dw O Canyd )b po e g o (Soiglgrid sla ol sl edd (Sl 4l S dgs L
do lo oS g (slalaod (clacdw JSle edlgs (S il xSl g ogde dw S e 4 9l 3 b o i Como Cucnl
A8l e Yl 38 ool jlaie Sl lgS e

2 Y fades VI dgas o5 &Vl ((g39)5 by polie oo 5 4o )dCSS dau b oS wiladly )bl e (S
5 Suis bl > 639y by Cavyd cladygly oyl pogMe (Hamlet and Lettenmaier, 1999) bl o Jobs (o550 Mg
CanSs 23,8 Ol Lanass cope g o mle Jlastul p giwe b gyl )0 laing gl 4 e Slg o Suiddow
loig) o e y3l sladlo 5 3yl elyen 1) e Slo )b g elatal Slidls Wl 0 (539)9 Ol 2500 5 o)l 52
sl bg, g b Jae cuddge (Pishgah Hadiyan et al., 2020) cuol a3, ,5a ladw il 4 (63959 by 35900 (slp akiske
C ot S b calio glaodly o)y (Kiwy oyied 3 sbrodls g adllas 5)50 adlate 4y chan | 15 (63959 Gl miin
ol ela obs)) 031> 39ue8 (Lima et al., 2014) 35lo o olyon las b 1y (39,9 by (sladyolys dmodls p3 ais 5 cul ol yois

Gbisl & by sbayiS g e slojlas b o 39800 S lagdg) dsgarme & ojlmeis (6 peei st
Cosl 4l glyy o plie Copde ofigtr 5 pole cadls Sl il > ooy cnl Djbpe lE S p IS Jelse lojen
5l & (Cambrainha & Fontana, 2018 ¢Tahmasebi Birgani & Yazdandoost, 2018 tMalekmohammadi et al., 2011)
YR G ya0l) ,\.»)l.,\f)»l; bl S p Ol‘iﬁs & ol oo g @l slaylae 00 o2 b b, pl mhe sl asli
ol 9 cwla igy ol sble o0l slainl g (golaiBl ¢ b8l pel Calises lalyd dwgdly 5 0 s lolis )8 clylas 5l eolatl
olitile S (il (35w dus W (3 & (63909 Gl D3l e eloe 0)bmasiar (S mana s (sl iy Sl odlisial b (o)
Foo Jelos kol (opp a0 )lireir (5 preal lise sy jlesliiel bl (ptess Gl gl (nl el 0dd ()
by B il 4 by 25l sy npia 2L

! Multi-criteria decision-making (MCDM)


https://dor.isc.ac/dor/20.1001.1.24235970.1402.11.1.3.9
https://jircsa.ir/article-1-486-en.html

[ Downloaded from jircsair on 2026-02-21 ]

[ DOR: 20.1001.1.24235970.1402.11.1.3.9]

£y e (338% & (6399 2 (Ko O JUassiwl y yse Jelge (U5,

GBS (9 9 3190

axllas 590 83905

el 5 JUit) e kol (gl o5l Abin ) goiaskS TFROA Conmg b sl e e o olileS
Slual b () Joda) do W e85 ] dtanly guejp; g daw o mlio 4 Ssd 4 35 (65,0liS g odgr liwl opl (oolas]
Oldllas pbol (gl d8)S Oygo SN don b sl cuwnd o b odd @l bl cpl 0 LBy 5 (6j)sliS b caliseo
b lillas > dige 0ad (2Ll 55 4 b (ol 1 (B0 bl ord el Glubro lalled (B «(Silgyan g (ot
e Ui 1) 0dd gy slad (S @i g (g cnl Sl e3gae V JSS e

45°45'0"E 46°30'0"E 47°15'0"E 48°0'0"E
T T T T
}" G S T as =
z : [
[=) o
[=) tn
tﬂ o
o
=z
£ ]
[=) o
o |- o
™ <
& o
m
=z
£ =
[=) [=)
Gl S
<t o
o
v km
\ 1
0 20 40 g
| | | |

45°45'0"E 46°30'0"E 47°15'0"E 48°0'0"E
ol yo &y (Ul (oS5 )| Cumdg 9 (BR95 (nf )3 (w52 )90 Sl (S0 CumBge 9 ol ) 3 BLiLe S (L] Cuadge - JSUS

kol aailiag, 5 52 il (Sadgs (B,59,n 4o
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Figure 2- Conceptual model of effective criteria and options in forecasting water inflow to the reservoir dams and the
methods used in this research
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