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seriously reduces the efficiency of the intake system. However, if flood control
operations are carried out with a diversion dam or an appropriate water Intake structure,
the problem of sediments and reduced channel transfer capacity will be reduced to some
extent. If the river's suspended sediments are high, sedimentation in streams and
spreading areas will result in a decrease in permeability. Therefore, to overcome the
problem of sediment load entering the system, it is doubly necessary to pay attention to

Avrticle history suitable flood control locations and observe the principles of design and implementation

Received: 30 August 2025 operations, especially where the method of flood control is indirect and through the

. diversion of a stream from a river. In this regard, in some systems, including the
Revised: 22 September 2025 Gonabad and Sabzevar aquifers, Turky-nest structure has been implemented, but due to
Accepted: 24 September 2025 the high sediment load after several flood events, they have practically lost their

effectiveness and require sediment discharge and repair. From the functional aspect of
Published online: 12 November 2025ithe structures, examples of scours that occurred downstream of the Drops in the
Kashmar aquifer and the flow Gates in the Sabzevar aquifer indicate an inappropriate
number of Drops and an unsuitable design of the relaxation Stilling pool downstream of
the Drops and Gates. If the structures used in FloodWater Spreading System (FWSS)
are not designed and implemented suitably, they will be completely or partially
destroyed, and the entire performance of the FWSS will be affected. The performance
results of the systems showed that in the downstream areas of alluvial fans with micro-
channels, the method of flood spreading through the expansion channel and the
spreading edge is not adequately efficient. The method of controlling and directing
Keywords: floods in this way causes the flow to concentrate in erosive points, destroying system
components and causing the uniformity distribution floodwater. In contrast, in areas
with suitable topography, with low terrain slopes and no micro-channels (such as the
Jajarm aquifer), systems using the edge of the spread perform successfully.

Spreading systems, Floodwater, Drop,
Aquifer, Floodwater supply Channel

Citation: Eslami, A.R., & Abbasi, A. (2025). Approaches and experiences in ephemeral stream flood control and
the performance of the floodwater spreading systems on aquifers, Iranian Journal of Rainwater Catchment
Systems, 13(3), 55-72.

DOR: 20.1001.1.24235970.1404.13.3.4.8

Publisher: Iranian Rainwater Catchment Systems Association © Author(s)

*Corresponding author: Alireza Eslami

Address: Department Soil Conservation and Watershed Managemeent, Khorasan-e-Razavi Agricultural and
Natural Resources Research and Education Center, Mashhad, Iran.

Tel: +989123877428

Email: Ar.eslami@areeo.ac.ir


https://orcid.org/0000-0001-5451-4830
https://orcid.org/0000-0003-2678-1549
https://orcid.org/0000-0003-2678-1549
mailto:Ar.eslami@areeo.ac.ir
https://dor.isc.ac/dor/20.1001.1.24235970.1404.13.3.4.8
https://dor.isc.ac/dor/20.1001.1.24235970.1404.13.3.4.8
https://jircsa.ir/article-1-594-en.html

[ Downloaded from jircsa.ir on 2026-06-15 ]

[ DOR: 20.1001.1.24235970.1404.13.3.4.8 ]

Slranianournallof Rainwater/Catchment Systems

Approaches and experiences in ephemeral stream flood control and the performance of
the floodwater spreading systems on aquifers

Alireza Eslami*®, Aliakbar Abbasi?®

1. Assistant Professor, Khorasan-e-Razavi Agricultural and Natural Resources Research and Education Center,
Agricultural Research, Education and Extension Organization (AREEO), Mashhad, Iran, Email: Ar.eslami@areeo.ac.ir

2. Associated Professor, Khorasan-e-Razavi Agricultural and Natural Resources Research and Education Center,
Agricultural Research, Education and Extension Organization (AREEO), Mashhad, Iran, Email: ak_abbasi@yahoo.com

EXTENDED ABSTRACT

Introduction: Considering the climatic situation and the conditions governing Iran's water resources, using seasonal runoff
and floodwaters is one of the most important solutions for adapting to water shortages and reducing climate risks. It is of
particular importance to control and direct seasonal floods, prevent possible damage, and restore vegetation cover through
runoff absorption and recharge of groundwater aquifers. In this regard, utilizing valuable local experiences in flood
exploitation and combining them with up-to-date science, including implementing FWSS on aquifers in ecosystems coupled
to groundwater, can play a special role in designing and completing good flood governance.

Methodology: In this study, two aspects of the performance of floodwater spreading systems on aquifers have been
studied: one is the methods of flood control from a river or ephemeral stream, and the other is the components constructed in
each of the systems. The research method was based on library activities using scientific sources and articles, a review of
studies, as well as the functioning of executive operations, and of course, the result of years of specialized experience of the
authors of the present article based on field surveys and visits to flood spreading projects in the country's aquifers.

In this regard, the performance of constructed structures (such as Diversion Dam, Main Floodwater Transfer Channel, River
Intake structure, expansion Floodwater Supply Channel, distribution Channel, Lateral Spillway, Drops, stilling pool, Flow
Gates) in the studied FWSS has been investigated from the aspects of flood control, transfer, and flow distribution method.
Hence In this research, various methods of floodwater spreading systems on aquifers (11 selected plans) and the technical
dimensions of their main components from a practical perspective, in addition to the advantages, problems, and causes of
weak system efficiency, have been studied and analyzed.

Results and Discussion: Investigation of the performance of the floodwaters spreading systems on aquifers
under study shows that in the direct water intake method (without a diversion dam or lateral intake), the problem
of sediment load entry seriously affects the efficiency of the system. However, if flood control operations are
carried out with a diversion dam or appropriate water intake structure (similar to the Kashmar aquifer system),
the problem of sediments and reduced channel transfer capacity will be reduced to some extent. If the suspended
sediment load of the ephemeral stream is high and provisions such as the design and implementation of
sedimentation ponds are not foreseen, this will result in sedimentation in the channels and the spreading area, as
well as a decrease in the permeability of the spreading area. Therefore, to overcome the problem of sediment
load entering the system, it is doubly necessary to pay attention to appropriate flood control locations and
related design principles, as well as principled implementation operations, especially where the method of flood
control is indirect and through the diversion of a stream from a river. In this regard, the Turky-nest structure has
been implemented in some systems, including the Gonabad aquifer (phase one) and Sabzevar. Although the role
of this type of structure in these systems, in addition to being a sedimentation basin, is to store and then direct
the flood to the main channel and the spreading area, due to the high sediment load, they practically lose their
effectiveness after several flood events and require sediment discharge and repair of the constructed buildings.
From the functional aspect of the structures, examples of scours that occurred downstream of the Drops in the
Kashmar aquifer and the Gates in the Sabzevar aquifer indicate an inappropriate number of Drops and an
inappropriate design of the relaxation Stilling pool downstream of the Drops and Gates. Various structures used
in FWSS, such as river Intake structures, slope adjustment structures in the water supply channel, and Gates
used to safely pass flow from the distribution area upstream of an embankment to the distribution area
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downstream of an embankment, if not properly designed and implemented, can be completely or partially
destroyed, compromising the entire performance of the floodwater spreading system.

Conclusion: In overall, considering the flood events in these years, the performance of the FWSS on aquifers under study
shows that in the downstream areas of alluvial fans that have micro-channels, the method of spreading the flood through the
expansion channel and the spreading edge is not effective. Since the technique of controlling and directing the flood in this
method will cause the flow to concentrate in erosive points and destroy the system components and the uniformity
distribution floodwater. On the other hand, in areas with suitable topography with low slope and no micro-channels, flood
spreading systems through the spreading edge perform successfully.
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Figure 1- Schematic of floodwater spreading system (FWSS) via direct method (Vahabi, 2003)
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Table 1- Characteristics of some floodwater spreading systems on aquifers implemented in the country

M J 555 0909 slaolw aloluw oU
PP VL KE V) PR Ve L V'S . . - = -
(0L £95 o5 Sb9)) (oS dew)s il Mo iS4y
9 Sl 50d e sl | (6 S wlobs S lawgs 4B, I pordians (£ 5 Jao b 8l Sy iy



https://dor.isc.ac/dor/20.1001.1.24235970.1404.13.3.4.8
https://jircsa.ir/article-1-594-en.html

[ Downloaded from jircsair on 2026-06-15 ]

[ DOR: 20.1001.1.24235970.1404.13.3.4.8 ]

sy

el y O i ol 3 )Shas 5 839, 51 (55 o Sliayo5 9 e,

S xS sl g lgd (T 290 ¢35l L1

Ol pl JUas! JUS g (laijg) el ¢ ol Jolis

RPN

b caz B Sloj il 3 Ol ()0
uh).:" Dguby S PRCaw ) yd )Jl.: 9 FL“‘Q‘

wled

Pl gl JyS g it (658 S
JBIS 5 slas50, ST ciadl lolis by (gL (cloaslsing,
Jlas)

i Sy

3 Slo3yind o )3 (Mo b @s
ol cdyyum SxSsl g cds

b sbeMew gy S8

Py

ol

9 Al oo B339, O30 5l iy s
g dilaio (ALS by dawgs (=8 aalpl cpsi
Pyl )yl

9 ol Ailad pianw 93 31 (il o] ol
ol o 485 (S al5le O 13,5 witaw

b Sl
)ﬁi[l Hlay

Sty

Jgij

oyl w39 Ojpm ) sy S
ESIYS FUIPYE TS

9 (ol 3l ookl b lsdg, 5l (yge b > colin

L o (o]
oS

doyl>
Svog !

9 psol b Oy oM I ¢S
SirgliS pal))

Ok @b g (S e pold Cundae dagi
loo)iS g S 55 | 6 S gle Car 4 (Ol
Sloss |l Szl sloiindiS (] wlas

b ST alad
Swill xS

Ry

P S g adlate ol Jidg dmwgs
shoipg o oy 4355

Sl b 5L 3590 liae 4 (6l cailobio ol
S by by g 4Bl plosl (Sl iy o 98
D9 o0 12595 Sl i o3l

L sl
.

Oy

porcam) s g ddlaio (LS

Ll (03 glie 4 el opl )3 (65 oo
by by g oad ploxl (Bl ai o pgd) Sl yos
S5 se Js! JUIS 51y 5%l ol S

b Bl o
JUE 5 & wiles
Jlas

Pl

09l b Lo (LS iy drwsg
2)R) U1 0y <\J.,\4u <)A.wl§).gro

g 0oLl s (b a0 odliwl )50 ol ljle
D9 g0 Cdlyd coalais WSl dilad 5l ool b w98

b Bll a
xi[l Slad

d)’to‘y: o.)l? u)m dl.tbu)ta) )‘ d)s.w.u

039450 1D (no iy (00 00 43385 ¢)lg fumi— oyl 05

S oy sleal>

ojl b (685 o ailBg) lnye yiun & drgils
ol 0l |):?| C,w.ué)’.?

Cand S 98

i O ojis 415

29y 9 OW &gy anse paw 4 a6l
Cawl 0 l)?l “"‘“"usﬁ’ b)'l-w lJ LS)-SJ*-“’

Ay g Cus S8

SB

s sy 0955 3 Wloles 95
LSy g g (@ubd b plygel) ity Jainyge doye wibis cud g (I Sug elel g Yoess el OV LSy laailels
ol 2 oS sl iy ad g (b S JU 09 b Ll OV iy slado e St 3 & powpe 0gud Mg oo 2l 5 (AL
Omb RSB Culy g ol 5y CIS Cjgohs il Il Sl bolad g9y oS (150 A 3 Ol oS sl pl 028 by,
5505 U 2y JUS o el oMo ooy sy ol 2 355000 4o (5355 pE & Sgpne gy dnanly 5500 3925 b 5 3L
Uiy gy Jle Gleisds e (ol 5 Gl O 3685 9 033D cliind Cuwdymly ) )5BS L ol pa a5 L JUK ! (i g 29 g0
38 ko (slacss > 15 bl 53y 1 (St cslogppe b oo o1 g5lis gl 4 glog S15 wlis) oo 51 e e
5 Mo sy > Sy jobdy g whie lawgio Folaw ) Cusl Coglel (gl il ulie S5 bee 3 Lisy aaw b dads
5 bl Gly 5y 4 osed Sl 5 035 25 adal 4l 9)Se 47 (35 )3 & Amd e LS M iy 015 2] sladioye )3 4B S
ol 26 i ) ol zes patne 4 g 48,55 gyl B O i Mas (BlySy pas ey o odlizal 1]
Syl b cwd Jdoa Yoame bdwye cpl )3 ol odd Jitio Cawd b 4 g 0dd 3 paie banlpl 9,50 3 bz o o yinS
9 sy lwpl 5 Cumbe 5 il p dbul la e ¥ S sl ond S slul 4 e (6350 43 5 00d dbm) (ol
Ol ¥ S 55 Jlgses Glisal oM (154 doje )3 aly (AU (ol iz e o (LS Jlgia sl 3 ) aaal g S


https://dor.isc.ac/dor/20.1001.1.24235970.1404.13.3.4.8
https://jircsa.ir/article-1-594-en.html

[ Downloaded from jircsa.ir on 2026-06-15 ]

[ DOR: 20.1001.1.24235970.1404.13.3.4.8 ]

(F-F OY als X oyles) (3,4 559 ol dilobus 4

pf Cud JJ.)e\) LY (\‘ JSAA)) Cowl u,u.’x.’ <\.J U"ﬁ) &9} )| LML.A ul?wl d)}o.) n_ig‘ PPL’ U‘?’J » u)’tﬁ.w u,u.’>u Slolw .ol o445 03l
sl 03,8 Joe 890 WelS’ 43I Wlo (b (150 4 )b 5l OV 5% Eou 3 casbio (B S 5

SNajw Il y Mo Sy aoye > @Bl aadl pl 5,500 392 b sl yd (oo Y UK
Figure 2- Micro-channels located in the flood spreading area (alluvial cone) on the Sabzevar aquifer
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Figure 2- Gully erosion located in the floodwater spreading area on the Sabzevar aquifer
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Figure 4- Micro-channels located in the flood spreading area (alluvial cone) on the Jajarm aquifer
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Figure 6- A 90-degree lateral Intake Span built on the Figure 5- The position of the Intake Span relative to the
Nay River on the Kashmar aquifer diversion dam reservoir in the Nay River on the Kashmar
aquifer
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Figure 8- High Sedimentation in the third expansion Figure 7- High Sedimentation in the main floodwater
floodwater supply channel of the FWSS on the Jajarm transfer channel of the FWSS on the Jajarm aquifer
aquifer
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Figure 9- High Sedimentation in the main floodwater transfer channel of the FWSS on the Sabzevar aquifer
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Figure 10- Scours phenomenon downstream of the drop of the FWSS on the Kashmar aquifer
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Figure 11- Scours phenomenon downstream of the gap of the FWSS on the Sabzevar aquifer
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Table 2- Advantages and disadvantages of floodwater spreading systems on the studied aquifers
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