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Abstract
Keywords:
\‘V ith the intensification of climate change and the increasing frequency and severity of Flood Control,
extreme precipitation events, the risk of flooding and its associated damages has risen Hydraulic Modeling,

significantly; consequently, the development of integrated flood management approaches
for vulnerable areas and critical infrastructure has become increasingly essential. The
Sarcheshmeh Copper Mine Complex, as one of the country’s most important industrial
and economic hubs, is located adjacent to the Shur River and along the Torshab Stream.
The history of destructive floods in this area underscores the urgent need for a
comprehensive flood management plan. This study aims to develop an integrated flood
management framework through complementary hydrological and hydraulic
investigations. First, critical flood-prone locations were identified through site visits,
analysis of historical flood records, and hydraulic modeling using HEC-RAS. The
conveyance capacity of the river, streams, and major watercourses was also evaluated.
Appropriate structural and management strategies were proposed for each area based on
the 500-year return period flood and were checked against the 1000-year return period
flood. Subsequently, the current surface stormwater collection system was evaluated in
the case study area, and a proposed system for runoff diversion and flood control was
designed by Autodesk Storm and Sanitary Analysis. The results demonstrate that
integrating protective strategies along the main flow directions with optimization of the
surface stormwater collection system significantly enhances runoff conveyance capacity,
reduces flood risk, improves the safety of critical infrastructure, and strengthens
stormwater management across the complex. The primary contribution of this research is
the development of an integrated flood management framework that combines hydraulic
analysis of rivers and streams, identification of critical locations, design of protective
strategies, and optimization of the surface stormwater collection system into a unified
management plan. In addition to enhancing the flood resilience of the Sarcheshmeh
Copper Mine Complex, the proposed framework can be used as a practical model for
flood planning, design, and management in other mining complexes and industrial areas.
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1. Introduction

Flooding is one of the most important natural
hazards affecting infrastructure in mining and
industrial areas. The increasing frequency and
intensity of extreme precipitation events
associated with climate change have increased
flood risk, particularly in urban, industrial, and
mining areas (Sheidayian et al., 2017;
Dharmarathne et al., 2024). Therefore, effective
flood risk reduction requires not only the
identification of flood-prone areas but also a
comprehensive assessment of flow conveyance
capacity, hydraulic Dbottlenecks, and the
performance of drainage systems.

Recent studies have emphasized the
importance of integrating hydrological and
hydraulic  analyses  with  structural and
management measures to enhance flood resilience
(Awah et al., 2024; Grigg, 2024). Hydraulic
models have been widely used to simulate river
behavior, estimate water-surface profiles, identify
vulnerable areas, and support flood-control
planning. Among these models, HEC-RAS' has
been widely used for the hydraulic analysis of
rivers and channels, and flood-risk assessment
(Prastica et al., 2018; Rouhollahi et al., 2023; Qian
et al., 2024; Zainal and Talib, 2024). At the local
scale, the assessment and improvement of surface
stormwater collection systems can also play an
important role in reducing flood impacts and
improving runoff conveyance (Yazdi et al., 2017,
2018).

The Sarcheshmeh Copper Complex is a
strategically important mining and industrial
complex located in Kerman Province, Iran.
Previous flood events, including the damaging
flood of 2022, have demonstrated the vulnerability
of critical infrastructure and the limitations of the
existing flood management system. The
complexity of the area and the interactions among
natural watercourses, flood-control structures, and
the internal surface stormwater collection system
highlight the need for an integrated framework for
flood management. Accordingly, the main
objective of this study was to develop an integrated
framework for flood control and management at
the Sarcheshmeh Copper Complex by integrating
the hydraulic assessment of the main flood
conveyance routes with the evaluation and

1 Hydrologic Engineering Center—River Analysis System
(HEC-RAS)
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optimization of the internal surface stormwater
collection system.

2. Data and methods

As shown in Fig. 1, the study area is located
approximately 50 km southwest of Rafsanjan and
160 km southwest of Kerman. The industrial
facilities of the Sarcheshmeh Copper Complex are
distributed over an area of more than 500 hectares
and are located at an approximate elevation of
2500-2600 m above sea level. The climate of the
region is classified as mountainous, semi-arid to
arid. A section of the Shur River, approximately 8
km long and with an annual flow volume of
approximately 20 million m3, is located adjacent to
the complex and, together with its tributaries, plays
a major role in runoff drainage. The Torshab
Stream is one of the main tributaries of the Shur
River and an important runoff conveyance route
from the western part of the area. The presence of
numerous watercourses and the intersection of
some of them with industrial facilities further
underscore the need for integrated flood
management within the Sarcheshmeh Copper
Complex.
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Due to the absence of a meteorological station
within the study area, precipitation data were
collected and completed using data from 20
surrounding stations. Monthly precipitation data
covering approximately 56 years, from 1966 to
2022, were used, and the mean annual
precipitation in the Sarcheshmeh area was
estimated at approximately 250-300 mm. Based
on topographic  information and field
investigations, the study area was divided into 29
subcatchments, as shown in Fig. 2. Design floods
were estimated using rainfall-runoff and empirical
methods. Considering the strategic importance of
the complex and the experience of the 2022 flood
event, protection measures along the main flood
conveyance routes were designed based on a 500-
year return period flood, and their performance
was evaluated against a 1000-year return period
flood. In contrast, the surface stormwater
collection system was designed for a 25-year
return period flood.
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The hydraulic assessment of the Shur River,
Torshab Stream, and the main channels was
conducted using the HEC-RAS model. The total
length of the modeled flood conveyance routes
was approximately 8990 m, including 4100 m of
the Shur River with 82 cross-sections; and 4890 m
of the Torshab and Sang-Shekan channels with 71

! Storm and Sanitary Analysis (SSA)
2 Soil Conservation Service (SCS)
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cross-sections. Existing structures, including three
bridges along the Torshab channel, were
incorporated into the model.

The surface stormwater collection system was
assessed using Autodesk Storm and Sanitary
Analysis ! software. The industrial area was
divided into 47 subcatchments, and rainfall was
transformed into runoff using the soil conservation
service 2 method, while rainfall losses were
estimated using the Curve Number® method. The
time of water entry into the system was generally
assumed to be between 5 and 10 minutes.

3. Results and discussion

Given the interconnected nature of flood
management in the study area, the results obtained
from the assessment of the main flood conveyance
routes and the evaluation of the surface stormwater
collection system were integrated within a unified
framework. In this framework, following the
determination of the design flood and assessment
of the hydrological and hydraulic conditions of the
area, the performance of the main flood
conveyance routes was evaluated using the one-
dimensional HEC-RAS model; the condition of the
surface stormwater collection system was assessed
using the SSA model. The results of these two
components, including the identification of critical
points along the main flood routes and the
identification of deficiencies and capacity
limitations in the surface stormwater collection
system, were subsequently integrated.
Accordingly, flood-control and protection
measures for the main flood conveyance routes
and the modification and development of the

surface stormwater collection system were
formulated in a coordinated manner. The
conceptual framework of this approach is

presented in Fig. 3.

The hydraulic model results, together with the
assessment of areas affected by previous flood
events, identified critical points along the main
flood conveyance routes. Information from the
2022 flood showed that inundation began rapidly
at these locations and intensified as runoff from
other subcatchments joined the flow. Accordingly,
structural and management measures were
proposed to increase flow conveyance capacity
and improve runoff conveyance at critical
locations.

3 Curve Number (CN)
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Fig. 3. Conceptual framework of the proposed integrated flood-management approach
The assessment of the existing surface 4. Conclusions
stormwater collection system also showed that This study presented an integrated framework for
discontinuities in drainage routes, the lack of flood management at the Sarcheshmeh Copper
suitable discharge points, interference between Complex, in which the main flood conveyance
infrastructure and channels, and the entry of routes and the internal surface stormwater
process wastewater reduced the hydraulic capacity collection system were assessed simultaneously.
of the system. The design results showed that the The results showed that limitations in flow
existing system, comprising 47 channels with an conveyance capacity, sediment deposition, local
approximate total length of 8190 m, could be blockage, and deficiencies in the surface
expanded into a system with an approximate stormwater collection system can increase flood
length of 15,600 m. In the proposed configuration, risk in parts of the complex. Accordingly,
24 existing channels were retained and integrated corrective measures, protective structures, and
into the new system. Consequently, the total management strategies appropriate to the
system length increased by approximately 90.5%, conditions of the area were proposed.
while approximately 51% of the existing channels Integrating protective measures along the main
were retained. The maximum simulated filling flow routes with the design of an optimized surface
ratio in the proposed system was 75%. stormwater collection system provided a coherent
The findings showed that the vulnerability of system for managing floods and surface runoff
the complex to flooding is not attributable to a within the Sarcheshmeh Copper Complex, which
single hydraulic factor but results from the can effectively contribute to reducing flood risk,
interaction between limitations in the main flood enhancing the safety of critical infrastructure, and
conveyance routes and deficiencies in the internal improving the resilience of the complex to extreme
surface stormwater collection system. Therefore, events. The novelty of this study lies in presenting
managing each of these components separately an integrated approach in which flood
cannot provide a comprehensive solution. The management is simultaneously addressed at two
proposed framework links flood conveyance at the levels: the watershed scale (rivers and streams) and
basin scale, drainage system performance at the the local scale (surface stormwater collection
local scale, identification of critical points, and system). This approach can provide a basis for
structural and management measures within a flood management planning, design, and decision-
unified decision-making framework. making in mining complexes and other industrial
areas.
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Fig. 13. Layout of the proposed flood control and mitigation measures along the Shur River and the streams

b s 5 58 635 55 Ve o 5 J 28 slop b plailr w2 VY S

4 d\..a:\ (5‘J" LD‘J.‘&A .DLU‘ 347 90 c.é} 6‘.bdl;[5)‘ s A C....f“.sj..v
eblis b (1o s JU) LU sl s 5 4l (s S5
Wk 4 S s Kb s ane
H} L;Lhdl.l\s‘cjls N, VUV "9 R SRS RPN A SN
CiS3kos93) b M 55505z S5 31 53 S 3525
S b b oM g gl 3V Ssam o8 b
SUly,y a8« 51 (BLi 5o e cooa5 wsls il 59!
s o sgii Jmate o 4 (nsns Ol s i)
Ao 38 /0 s gu 352 00 b5 4 e S Jsb o 5 e
c,lo 2335750 S JULS 5l a o, 0) 550 5 ol 158l
BE L;/.x..i‘a,; oy Sl L Y PRI rl.é.s‘; Lis 6:\4,:..‘.‘..3:
bt b e sl sl aer St 4 by s
35 Gots (#2505 saSd 5Lk 5 (bl ame s sad ol

ilwags slo iy, S (Yazdi et al., 2018) 5 s ‘r;b_;r_a

Water and Wastewater

4 55 0T 3l (B Wi 3 e Jate L5 5 JUS 5 55
G b i 5 s e el e sl slaJULS
s e 18 f{l’—&“@ Sask ol 3 by Ses (Spa
o oo o 53 2S5 (2 5 Bl Cond g she
8 e Lol 5l (g3 SS1am 5 JBlas s ke 5 deir 1o
5.8 55 55 sl 5 SISt J51s 5ol s Syt

-J}-&
S 5l oshes (Sl F b wa i heslmw sl
3 alia s Shes ):24*9@1‘—“6“9“/6)57@-‘?
C_.éj (5\-@LJU[5C~:§JEJ" 6;5‘4.? aslax ‘5\.:.:»,3@‘)19
Sl o gmen sl &Sl as SN Y IS L las 55 50
Gl s e ST (65T war St sl lany s
Lg)‘cho.?:ﬁyd&.:_.i..sJ‘:JL,j.s«.g\)ejj',.“_;‘ﬁ\C«cJ_u
S AV i Jsb LU TY Lls sda o slaosl
Sei sl 53595 90 b JUKS 5T JUSYY 5 bl a5 2
Sl b gslhas lanl &8 &) 5o ol @ oo eali sl galginy

Vol. 37, No. 1, 2026

y}LbLé_;yT 0
\V'OJL«“\ GJL«iA“VD))b



dx.doi.org/10.22093/ww;j.2026.594870.3570

il g ke 5 S5 a2 LSy gzl )

olis 5 138 34 HEC-RAS sam s Jae LI, SWMM
3ledae 5 SUly, Jlast s a5 g5leas o bl S sl
P s 250 6l Sl 2ol SlE e (S
.(Abedin and MacVicar, 2025) 45 (ol

3SWMM il b oL Sen 5 S5 g Sos (55 ]
Sl o Sl Sads plwl b s ailg e Sy
{(Khatooni 4.2l J3s iyl (sl 3blis pnd 5 S s
etal., 2025)

Llyod s gla gy b ks ol 51 2l s s S0,
olse4SSA SHEC-RAS a3 opl 53 S sl cplbsg
oo Ol &gline il 3o 93 (6l JoSe Jae 5o
b ST (sl g K 5 oMo Uil ol 5o s
S ey Se B bl mls paia s w S K
W 3l aiom Game patme G s OV Sy e

Legend
Drainage outlet Points in Proposed System o
Maoxdel System Outlet Points ®
Proposed System Juictions  ©
Proposed System ==
Current System *
Ground Water Drainages —

357 30 S (S gsae Sud b 5 a8 S isls plts danazy
s el 5 sl S SN 53, ol ol s 51 (S Wl 5o
S0l e s 5o s s 5 0f 5,Shes wlg e K3 5Lk
PCOE. K CHENPI L LN P WA STV RUNC S P R P 1 I
53333 3 Db b 51 (S g sun b5 Sy e
@ Ll 5 515z K s Shes (Sl sbopl >
L PREN

bl @il sl olis Gasg onl s Culeiss
Sais sladassime S Jols ONw L
So3lgor St 13352 50 ol b 5 0k 2 ol (5o s
sHEC-RAS slaJuse @L‘:J bl ol ol xbow sbao]
el sl Sl bl b s eslal JoSe & 504 SSA
2l Cy pe s 5 Sl g 5 POl gl b
53 a3 aalllas 0350
35 slodus il Doy s » s B sl
Sl S 486 oM s 5 sl ol (S g

Fig. 14. Layout of the proposed stormwater collection system at the Sarcheshmeh copper complex

daty e o gtz s ST (5T mor Kt o slan 5,50 w2 -V UK

Water and Wastewater

Vol. 37, No. 1, 2026

VY0 ‘JLﬂb\ a)l.uf: AR’ 093



dx.doi.org/10.22093/wwj.2026.594870.3570

RULLCEP S PN

3 (s 5 61355) 32T 45 9 o 53 53 O Sy e
3 0lsen sty (b T ()5l mer K8) oo o
a3 o Lol SSA S HEC-RAS e o 53 31 sslizal
2 S 5 b sl 6ln b Wl s S5,
by adl aio bl ey Sune b remme DM g ke
sballe 5 Lol gl nl 55 0L > Cu e gl 25y 5L
sl 5 eoslob Silsl gl e o8l wﬂce-?
23 2 g a | G il s

3575 pae 4 OlS e JReas ol ol sladas sae )
(3 3l e Sl 5 Sloy SSE L 5 (S ghaslin sbaesls
Sy oM Lol o e S psa0 s Shas 5 T 515
3 05l S Ol S5 STo ) LiN (e 6L’°~rj 6)3&-}-?
SLotass 53l i3S spama |y s (oS at Ll
ool e 53 DT 515 5 3 G0k Gl Kt wan]
S izl 5 LJULS 55 0L 2 Gl rzees 5 O
3 09l S OISl B 5 g3 n sy o slaT LS))T@-’.
e bigmien 053 ol 8 bodae 533 (oLl
Comls 5 Sl o Lo (bl B ghanlta (slausls
> Sk 5 bl ns gl g sl s 5 e gl 2l
Srowel 35 5 s oliebl LU 15l 4 il e
S S ratone 53500 53 S Lo e

@‘DJ-\B -y
ST sal 315555 o585 el 3o dly ey 0By 5
56 i Zolor s 4 ey s s (Sare mozzne Z3L 5L
U ladllan ol 511 039 (sla s 5 S 55

5l o0 r}kc\ Aoz s s A0 23 3d3e

References

S rSdn —F
Cane gl 2l ol S g S b ey o
sl el pbl dadi s s mane 03 90me 55 O
ol bl Lo 5 Ol e 508 6l s, (S
O 0l Sulas 53 s gz ge sl 5 ST S sh ol
5 GlS s IS b B s pame Lol s (g 550
g8 5 D 355 Gl s ol e 53 s go sladl
onl e ga ol 80 aadllas o3 game 51 ola i ps 1y O
5 blis slon sl oSl Slaladl 31 shee yama ol
bl slgdog sosaome 5o Ll i b cnline (0 0 slo Sl
syrse sl le el b Jlasl ed b gl el
AL Wl 5

S Sl Ol 55 dans | LSMT@-’. Sl (gm0
(sl gle e (S0 b b b o guze Js 452 50
gl gl (5 olesee 4o Sl b J5l
S (b W 5 (SU sl ol Sl
St 5 4rm 5 S sls oLEISSA )‘}5‘(} L ssledse C,La
ssba by SUly, Juasl s b aslg oo galpiny S5
90,83k gl bl (15 e 5 L1
olgs e s g M Lol 0 00 1 (28605 i 5 S
s (b Lo 2 Lol b s 5o (Bli Dloladl 5.4l
Ca e 6l pate ol G b ST (65T s
oy s oo paZonn 03 90500 53 (b GOl 5 SV
ORIl s EalS s g F5e A S Ca o l b
2l 5o petne ool i) Sl gl s sl
s i slaslas,

@Tﬁd:yé@bL;gilj)db‘):ui.&:j};w\d)jh\’)&

Abbassi, P., Aminnejad, B., Ahmadi, H. and Heydari, M., 2021. Measuring the efficiency of the urban major drainage

networks using storm and sanitary analysis software (case study: west of Tehran). 3 National Conference on

Knowledge-Based Urban Development and Architecture. Tehran, Iran. (In Persian). [Link]

Abedin, S. J. H. and MacVicar, B. J., 2025. Framework for stochastic urban flood hazard mapping using coupled and

industry-standard hydrologic and hydraulic models. Environmental Modelling and Sofiware, 193, 106632.

https://doi.org/10.1016/j.envsoft.2025.106632.

Water and Wastewater

Vol. 37, No. 1, 2026

g)&élﬁ;gj O
\
VEeO Jlo ) bt MYV ops &


https://civilica.com/doc/1376179
https://doi.org/10.1016/j.envsoft.2025.106632

dx.doi.org/10.22093/ww;j.2026.594870.3570 Dl g pde g Jy5S 4z LSy gl 4l

Agonafir, C., Lakhankar, T., Khanbilvardi, R., Krakauer, N. Radell, D. et al., 2023. A review of recent advances in urban
flood research. Water Security, 19, 100141. https://doi.org/10.1016/J.WASEC.2023.100141.
Awah, L. S, Belle, J. A., Nyam Y. S. and Orimoloye, I. R., 2024. A systematic analysis of systems approach and flood

risk management research: trends, gaps, and opportunities. International Journal of Disaster Risk Science, 15(1),
45-57. https://doi.org/10.1007/s13753-024-00544-y.

Bhatt, G. D., Sinha, K., Deka, P. K. and Kumar, A., 2014. Flood hazard and risk assessment in Chamoli District,
Uttarakhand using satellite remote sensing and GIS techniques. International Journal of Innovative Research in
Science, Engineering and Technology, 3(8), 9. https://doi.org/10.15680/IJIRSET.2014.0308039.

Dharmarathne, G., Waduge, A. O., Bogahawaththa, M., Rathnayake, U. and Meddage, D. P. P., 2024. Adapting cities to
the surge: a comprehensive review of climate-induced urban flooding. Results in Engineering, 22, 102123.
https://doi.org/10.1016/J.RINENG.2024.102123.

Ghadami, S. M. and Hosseini, S. M., 2025. Integration of GIS and hydraulic models in flood zoning - case study: Darungar

River in North Khorasan. The 5" Iranian Hydraulics Conference, Kerman, Iran. (In Persian). [Link]

Grigg, N. S., 2024. Two decades of integrated flood management: status, barriers, and strategies. Climate, 12(5), 67.
https://doi.org/10.3390/cli12050067.

Ilyati, I. and Akbari, M., 2024. Flood risk zoning in vulnerable components of the water supply system of Kashan City.
Journal of Water and Wastewater, 35(4), 113-131. (In Persian). https://doi.org/10.22093/wwj.2025.502819.3463.

Khajeh Nasiri, A. and Saneei, E., 2020. Evaluation of detention basins performance in urban flood management and

control using integrated model (SSA) storm and sanitary analysis and GIS (case study: Ma'va River). The 19"
Iranian Hydraulics Conference, Mashhad, Iran. (In Persian). [Link]

Khatooni, K., Hooshyaripor, F., MalekMohammadi, B., Noori, R., 2025. A new approach for urban flood risk assessment
using coupled SWMM-HEC-RAS-2D model. Journal of Environmental Management, 374,123849.
https://doi.org/10.1016/j.jenvman.2024.123849.

Khoshoei, M., Esteki, E. and Amini, S., 2024. Floodplain zoning of river buffer zone in Zayandeh-Rud basin using HEC-
HMS and HEC-RAS. Proceedings of the I*' National Conference on Hydrology and Water Resources, Ahvaz, Iran.
(In Persian). [Link]

Khoshoei, M., Esteki, E. and Amini, S., 2025. Flood hazard zoning of Kashan County based on analytical hierarchy
process using geographic information system. Journal of Water and Wastewater, 36(2), 43—62. (In Persian).
https://doi.org/10.22093/wwj.2025.521261.3491.

Mohammadiun, S., Yazdi, J. and Salehi Neyshabouri, S. A. A., 2018. Comparison of deterministic and uncertain

approaches in rehabilitation of eastern part of Tehran stormwater drainage system. Journal of Hydraulics, 12(4),
57-72. (In Persian). [Link]

Naulin, J. P., Payrastre, O. and Gaume, E., 2013. Spatially distributed flood forecasting in flash flood prone areas:
application to road network supervision in Southern France. Journal of Hydrology, 486, 88-99.
https://doi.org/10.1016/j.jhydrol.2013.01.044.

Prastica, R. M. S., Maitri, C., Hermawan, A., Nugroho, P. C., Sutjiningsih, D. and Anggraheni, E., 2018. Estimating
design flood and HEC-RAS modelling approach for flood analysis in Bojonegoro City. /OP Conference Series:
Materials Science and Engineering, 316, 012042. https://doi.org/10.1088/1757-899X/316/1/012042.

Qian, Q., Edwards, D. J., Zhang, Y. and Haselbach, L., 2024. Improving flood inundation mapping accuracy using HEC-

RAS modeling: a case study of the Neches River tidal floodplain in texas. Journal of Hydrologic Engineering, 29(4),
05024011. https://doi.org/10.1061/JHYEFF.HEENG-6037.

Water and Wastewater oML g_;T

Vol. 37, No. 1, 2026 VF-0 Jlo ) ol YV oy 40


https://doi.org/10.1016/J.WASEC.2023.100141
https://link.springer.com/journal/13753
https://doi.org/10.1007/s13753-024-00544-y
https://doi.org/10.15680/IJIRSET.2014.0308039
https://doi.org/10.1016/J.RINENG.2024.102123
https://civilica.com/doc/3628
https://doi.org/10.3390/cli12050067
https://doi.org/10.22093/wwj.2025.502819.3463
https://civilica.com/doc/1168005
https://doi.org/10.1016/j.jenvman.2024.123849
https://civilica.com/doc/2256268
https://doi.org/10.22093/wwj.2025.521261.3491
https://jhyd.iha.ir/mobile/article_57103.html?lang=en
https://doi.org/10.1016/j.jhydrol.2013.01.044
https://doi.org/10.1088/1757-899X/316/1/012042
https://doi.org/10.1061/JHYEFF.HEENG-6037

4

dx.doi.org/10.22093/ww;j.2026.594870.3570 O g 15,31 03 50

Roohi Asl, B., MirzaEbrahimTehrani, M., Estelaji, A. and Farzad Behtash, M. R., 2022. Identification of key centers of
vulnerability in the city of Hamedan against floods using GIS software and river modeling HEC-RAS. Journal of
Water and Wastewater, 32(6), 84-97. (In Persian). https://doi.org/10.22093/wwj.2021.280585.3148.

Roubhollahi, M., Sarai Tabrizi, M. and Babazadeh, H., 2023. Flood zoning and simulation of hydraulic behavior of river
using HEC-RAS software. Journal of Irrigation and Water Engineering, 14(1), 200-214. (In Persian).
https://doi.org/10.22125/iwe.2022.326215.1601.

Sadkou, S., Artigue, G., Fréalle, N., Ayral, P. A., Pistre, S., Sauvagnargues, S. et al., 2024. A review of flash-floods
management: from hydrological modeling to crisis management. Journal of Flood Risk Management, 17(3), ¢12999.
https://doi.org/10.1111/jfr3.12999.

Sasanpour, F., Mohebbi, F. and Kazem, A. H., 2021. Analysis and zoning of flood hazard - case study: Taleghan
Watershed. Geographical Information Quarterly, 30(119), 157-173. (In Persian).
https://doi.org/10.22131/SEPEHR.2021.247892.

Sheidayian, M., Fakhraee, H. and Nekooie, M. A., 2017. Investigating the effect of climate change on flood emergency

management. Journal of Emergency Management, 6(2), 5-20. (In Persian). [Link]

Wan, X., Xue, Y., Hua, L. and Wu, Q., 2023. Multi-objective collaborative decision-making for flood resource utilization
in a reservoir. Stochastic Environmental Research and Risk Assessment, 37(12), 4629-4640.
https://doi.org/10.1007/s00477-023-02530-0.

Yazdani, V., Behjati, E. and Arfa, A., 2015. Flood warning system established by the integrated management of

hydrological and hydraulic modeling. Natural Ecosystems of Iran, 5(4), 109-122. (In Persian). [Link]

Yazdi, J., Mohammadiun, S., Sadiq, R., Salehi Neyshabouri, S. A. A. and Alavi Gharahbagh, A., 2018. Assessment of
different MOEAs for rehabilitation evaluation of urban stormwater drainage systems—case study: eastern catchment
of Tehran. Journal of Hydro-Environment Research, 21, 76-85. https://doi.org/10.1016/j.jher.2018.08.002.

Yazdi, J., Sadollah, A., Lee, E. H., Yoo, D. G. and Kim, J. H., 2017. Application of multi-objective evolutionary
algorithms for the rehabilitation of storm sewer pipe networks. Journal of Flood Risk Management, 10(3), 326-338.
https://doi.org/10.1111/jfr3.12143.

Zainal, N. N. and Talib, S. H. A., 2024. Review paper on applications of the HEC-RAS model for flooding, agriculture,
and  water  quality  simulation. Water  Practice  and  Technology, 19(7),  2883-2900.
https://doi.org/10.2166/wpt.2024.173.

Water and Wastewater |

Vol. 37, No. 1, 2026 AARY S| W PR VL) g AP PE

Q


https://doi.org/10.22093/wwj.2021.280585.3148
https://doi.org/10.22125/iwe.2022.326215.1601
https://doi.org/10.1111/jfr3.12999
https://doi.org/10.22131/SEPEHR.2021.247892
http://www.joem.ir/article_31137.html
https://doi.org/10.1007/s00477-023-02530-0
https://www.google.com/goto?url=CAESVgHrOzAVecDfxeNuK68dCUpFbzwWuJzP77wS4mQccNxw0OFyFGJ40_XzzVJGwmJOPurKfirb-m1aKxQFiptXWT0kC5_xglWzxE2l4saNH61WFtDvo9EN
https://doi.org/10.1016/j.jher.2018.08.002
https://doi.org/10.1111/jfr3.12143
https://doi.org/10.2166/wpt.2024.173

	چكيده

