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ABSTRACT

Introduction

Every year, the occurrence of heavy rains in the flood-prone basins of the country leads to the occurrence of floods and the resulting damages.
Therefore, accurate prediction of rainfall is of great importance to take preventive measures. So far, various methods have been used to predict
rainfall. The concept of connecting the hydrological model (WRF-Hydro) with the atmospheric model (WRF) is expected to reduce the
uncertainties related to the spatial and temporal distribution of storm events, especially for areas with complex characteristics. In this study, the
effectiveness of the WRF/WRF-Hydro model in rainfall forecasting and the evaluation of this model in coupled and uncoupled mode for several
flood events in the Abu al-Abbas catchment are investigated.

Methodology

In this study, the WRF/WRF-Hydro model was used to simulate four rainfall events in 1979, 1983, 1984 and 1993 that led to floods. WRF is
designed as an open source and very flexible, so that it can be implemented on a wide range of computing environments from supercomputers
to personal computers. In this study, the simulation area consists of three nested grids with horizontal grid spacing of 9, 3, and 1 km in the
horizontal direction. The simulations performed in this study, initial and boundary conditions are provided by ERAS reanalysis data. Lin,
Thompson and WSM6 microphysics were used to configure the model. WRF-Hydro is one of the free extensions of the WRF model, which is a
distributed, physical and multi-scale hydrologic-hydraulic model. Therefore, WRF-Hydro is not an independent hydrological modelling
structure, but a coupled system of hydrological models with atmospheric models, which were used in this study in two ways, coupled and
uncoupled.

Results and discussion

Coupled simulation of all three microphysics had almost similar performance for all four events. In 1993, out of three rainfall peaks, only the
first rainfall peak was simulated by the model, and the model performed relatively poorly for the next two peaks. The performance of the model
in coupled mode is somewhat better than uncoupled mode. The 1979 performance in the coupled mode was almost identical to the real data and
the performance of the model was very good. According to the precipitation curves, it can be concluded that in the general state of the WRF/WRF-
Hydro model, both in its coupled and uncoupled states, it is underestimated. The amount of error in the coupled and uncoupled state in all three
schemas are almost equal and often the amount of error in the coupled state is slightly better than the uncoupled state. The error in 1993 was
higher in both coupled and uncoupled modes than in other years, which could be due to errors in ERA5 data or observational data for that year.

Conclusion

Advanced hydrological research in short-term weather forecasting is uncertain and its impact is still being investigated and understood. The
concept of connecting the hydrological model (WRF-Hydro) with the atmospheric model (WRF) is expected to reduce the uncertainties related
to the spatial and temporal distribution of storm events, especially for areas with complex characteristics. In this study, the results indicated that
the WRF model has a good capability in predicting heavy rainfall and this model can be used to predict rainfall in mountain basins.
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ABSTRACT

Introduction

Fodder plants play an important role in resolving the needs of livestock and as a result, satisfying the human need for livestock products.
Physiological mechanisms of plant response to different stresses such as salinity and drought stress are new and powerful tools for breeding
programs.

Unfavorable management of irrigation causes the creation of secondary salinity in agricultural lands, which ultimately leads to the wastage of
water resources and the reduction of agricultural lands. deficiency of proper quality irrigation water along with underground brackish water
resources and insufficient amounts of rainfall has caused the loss of more soil resources.

Therefore, it is necessary not only to make serious efforts to improve the use of quality water resources (to reduce the salinization of agricultural
lands), but also to expand the production of crops in these areas.

During the last decades, various solutions have been used to exploit saline water and soil in Iran. Saline organisms are plants that are able to
complete their life cycle under salinity stress conditions. The objective of this study was to investigate the effects of combined stresses of
irrigation salinity and nitrogen fertilizer on the yield and yield components of millet plant.

Methodology

The field experiment was conducted as a split plot experiment in a randomized complete block design with three replications at the research
farm, Faculty of Agriculture, llam University during growing season in 2022.

Treatments included four levels of irrigation salinity including 0.63, 3, 5, and 8 dS/m (S;, S,, Ss and S,) as main plots and three nitrogen fertilizer
levels including; 100, 75 and 50 % of fertilizer requirement (N, N, and N3) as subplots.

Then plots with dimensions of 2 x 2 meters were created, the needed panicum millet seeds were disinfected with appropriate fungicides from
the Agriculture Department of Jihad Keshavarzi, llam province, and the planting process was carried out manually and based on the density used
in llam (about 30 up to 35 kilograms for fodder millets) was done on June 25, 1400.

The amount of fertilizer used was based on the soil test and the required amount, 50% of which was given to the soil at the beginning of the
growing season and the remaining 50% at the 5th stage of leafing in the form of water solution.

Results and discussion

The results showed that the effect of salinity stress was significant on leaf/stem ratio and panicle length at P<5% and for the rest of the
yield components at P<1%. Also, the effect of different nitrogen treatments was significant on all components yield of millet, except leaf/stem
ratio, panicle length and plant height. The interaction effect of salinity and nitrogen stress was significant on thousand seed weight, biomass
weight, yield and harvest index at the at P<1% and had no significant on leaf/stem ratio, panicle length and plant height. The highest millet yield
was 3.76 tons per hectare in SIN1 treatment and the lowest yield was 2.53 tons per hectare in S4N1 treatment. Also, the results showed that
between the control treatment and the irrigation treatment of 5 decisiemens/meter, we see a decrease of 45 grams of grain yield per square meter,
that is, by accepting this reduction, water with a salinity of 5 decisiemens/meter can be used to irrigate the millet plant. The results of the average
comparison showed that there is no significant difference between different nitrogen treatments and it can be said that the resistance of this plant
to the reduction of nitrogen fertilizer is high, that is, by accepting a reduction of 130 kg of seed yield per hectare, half of the fertilizer requirement
(75 kg per hectare) can be achieved. provided to the plant. The results of this research showed that irrigation with saline water and less fertilizer
is a suitable management solution for millet plant in saline conditions. because the lack of fresh water is one of the serious obstacles in the
agricultural production of the region, it is possible to produce millet by saving fresh water and using alternative water sources (salt and brackish
water) that have less economic value and use. In general, due to millet's resistance to salt and nitrogen stresses and its acceptable performance
in unfavorable environmental conditions, this plant can be used as a suitable option in grain production (used by humans and animals).

Conclusion

The results showed that the effect of applied salinity stress levels on traits of leaf-to-stem ratio and panicle length was significant at the five
percent probability level and for the rest of the traits at the one percent probability level. Also, different nitrogen treatments had a significant
effect on the studied traits, except for the attributes of leaf-to-stem ratio, panicle length and plant height.
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The interaction effect of salinity and nitrogen stress on thousand seed weight, shoot weight, seed yield and harvest index was significant at 1%
probability level and had no significant effect on leaf to stem ratio, panicle length and plant height. The highest millet yield was 3.76 tons per
hectare in SIN1 and the lowest yield was 2.53 tons in S4N1 treatment.
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ABSTRACT

Introduction

Scouring occurs when the shear stress of the flow in the river is greater than the critical shear stress of the materials forming the bed. One of the
kinds of scouring is the scouring of the bottom of the horizontal apron. The horizontal apron is one of the in-river structures, which is used
downstream of stilling basin and as a bed for in-river structures. One of the most important problems of using aprons is their downstream
scouring. Because the stream flows after passing through the aprons erodes the alluvial bed of the river and causes the erosion to intensify after
that. Therefore, before using this protective structure, an accurate estimate of the erosion rate should be obtained.

Methodology

In this research, the numerical simulation downstream of the horizontal apron using the Flow3D model, for three Manning’s roughness
coefficients of 0.025, 0.02 and 0.014, five Froude numbers were 0.32, 0.3, 0.25, 0.2, and 0.15 and also for a particle diameter of 1.8 mm, a
total of 15 currents tests were simulated. After comparing the data of this research with the laboratory data of Valizadeh et al. (1401), the
validation of the model done accepted according to numerous implementations, finally Nelson's sediment transport model with the k-¢
turbulence model had the most accuracy with the laboratory results.

Results and discussion

According to the results of the numerical model, it was observed that in all the scenarios related to the roughness coefficients, with the increase
of the roughness coefficient of the apron, the amount of the maximum amount of scouring decreases. The reason for this is the increase in
resistance to the flow in the aprons area, which reduces the scouring rate in the downstream. Also, with the increase of Froude number, the
starting point of the scour hole has become closer to the bottom of the apron, and with the decrease of the Froude number, the scour hole has
occurred in a place further away from the bottom of the apron. The reason for this is related to the strength of the flow in higher Froude numbers.
In addition, with the increase in velocity, the amount of shear stress has decreased. According to Manning's equation, velocity decreases with
increasing depth; As a result, it increases the shear stress in the scouring area. It was also demonstrated that the shear stress decreases with the
increase of Froude number and decrease of bed depth.

Conclusions

The results showed that with the increase of the roughness factor of the horizontal apron, the amount of the maximum scour hole decreases.
Also, with the increase of Froude number, the starting place of the scour pit has become closer to the bottom of the horizontal apron, and with
the decrease of the Froude number, the scour hole has occurred in a place further away from the bottom of the apron.

Also, the results show that the rate of erosion increases with the increase in velocity along the apron. According to Manning's equation, velocity
increases with decreasing depth; As a result, it increases the erosion along the horizontal apron. It was also observed that with the decrease of
Froude number and increase of bed depth, erosion decreases and subsequently sedimentation increases.
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Article Type: Research Article
Avrticle history: Received: 22 November 2022 Revised: 05 January 2023 Accepted: 15 January 2023 ePublished: 28 February 2023

Cite this article: Babeli, A., Arman, A., Darvishi, E. (2023). Numerical simulation of scouring downstream of
horizontal ~ apron, Advanced Technologies in Water Efficiency, 2(4), 35 -49. DOL:
10.22126/ATWE.2023.8834.1038 @ 013

Publisher: Razi University © The Author(s). A



https://orcid.org/0009-0002-4955-2159
https://orcid.org/0000-0001-9427-2987
https://orcid.org/0000-0001-8753-0423

1629 o 1 €y gl Gk

. n 2 . - z O
it YVAY—F45F S l Ll https:/fatwe.razi.ac.ir 4 55 o\ J,l,%,

SONE Juwo 31 0oLl b (A1 WS Cawd (aly (Sl T (5 3w danst

T oy el EET LT de Y L e

ali.babeli@yah00.com :asbLl, .|yl clisle,S (g3l oliily (g5 y9liS” oaSiiily ¢« (ol (olojlor aus ) ki IS ggomiily *
a.arman@razi.ac.ir :asbll, .yl olisle S ¢ ¢ jly oKl ¢ ¢ y9LiS 0aSuily ] owdigee 9 pole 09,5 ,bolkiwl ¢ Jgtume odimsgs ™
e.darvishi@razi.ac.ir :asbll, .|l wlisle,S « gjly slRutily ¢ g5y9liS 0aSutily «ol L wtineo g pole 09,5 bkl *

[XWES

-

095 Sdgren sloils adlls g )y )3 ol (rdge (Stundl £989 ((Sg)hem sloojlo 55 5 el bolge (o ytage 31 (S
SS9 ojle o &5 (Sloj )3 (515w, b g el B )l (el Cunl (63908 S0l SIS g 5 Jalo B (lise (s < 29,
opl g gd (ool sla anie ialS cel g5yl Jom Cuslas 61839, (659990055 pki g 05l o 59 5l Wlg o el oad | o
e Cono ol 8,5 )18y dyge 8] 4D WS Cawd b (Sidsl (cilwand jolaie 4 FIOW 3D (odse Jse ol aiios
Conlo 4 da g b g L5 3590 0 (65le A 5Dy de o il sdimd L5 ) g 0315 Jg alBdolesl Jae b (eoae Jae oyl
9 Sisle (60 cupd dw 9,8 S gy Jold bagy Lo (pl &5 4 odlatl (g3lo s ilisee (lagyjliw | ¢ B8l AiS” S 5 pa
(y25 eopd il L as ol L (gl and jl ol pols bl e 88l A oS Cuwd ol slp e VA e 4 0)d JlaB S
(x5 s GRIBIL A0 Lt Shmgd (ol @l (ol g egdle sl Bl (il 55 Cusd nly (Studl 9 00)35 Gl ey
oS b Lt gl 098 e &y S (£)i0g0) 5 (Sl 00y Sy U 4 295 bl Bl GRS (D (A5 9 (635 gy

il Gl (Sl 55 29,8 200 (a8l L

SNy ¢ Sstanti]l FIOW 3D 1531 p 5 381 A0S ooy (5 o Silo (605 o 15l (3 5l

gy Al o g8
Vo)t -4 5 SWig S Ola VFe) 0V 1piymdy VFeY (0030 Mol VFeF BTN iCdly s allie aslu

(XN ) (gy90 00 1 dbpit (slo glis o eode Jo 5| o3l b (8] 0osS Cund b (Sl (gjlwodes (VFoV) L ping)d g v iloy) e ¢ bl 2l
10.22126/ATWE.2023.8834.1038 : Jlious awlis . Yo -¥4



https://orcid.org/0009-0002-4955-2159
https://orcid.org/0000-0001-9427-2987
https://orcid.org/0000-0001-8753-0423

s Juo 1 o3l b A3 aodiS Cowd Cply (SNiawnii] (6 lwdnnd

Aodlo
3 S 2l iy e oim S5 s Sl (B G5 51 B39, 50 (yme ol i GED 4 Amd e &) (Sloj (St
JS Lol 55 eSS b Sl it lgie 4l SKae (1 S A8l o0 (8] 128 > ol (Sl ¢ Sti] gl
S 5 b ol 2B 55 a8 300 e able (glaisS 4 Yoame ailng, oy )3 88l WS S )5 ealitel 5y9e aildg, )3 i Iy
b s gadd e oSis gdlas 5 Casl 3Sam ol gl 3l iy Ly ojlo Casd oyl g CandVl )3 sty 0S5 5V b LSy Ly

Db adlo Wl I oS 5 ygo 4l 5 (Koo )58 b el o e

L;I:UB.)” 092 so il prove; u‘?**’ 9 U»AU L;‘Jhd.guo'? Cawd L)""l’ JNES '\"*’L’@ L5|43L’>.>9) 092 ol )l us" u_as] o oS
S5l L35 51 e 6839, by 1y bl o gl cad ol (Sl s S 51 ookl cMdme y yieke S oo )5 o3l 3,90
(Bli> ojl ) odlizal 5 8l iy 23,5 (o o 51 g il 0t ol g ilod o Gl Yl 1y B39 (Bl e

23,5 ol o1 51 g el ® lize 31 (B> 55 ol Y

QAR A 9 (6 Tl

Bos S (ol oy ol sl @ a8 ol lis sadiog opl leatule)] guls a3ged oy g A Cowd ol )0 yiesle VAD g +/VY
ByS o Sl o 1y S il Jly S ey LD e oy db5 polie 0 Lel sl iy iS58 o)l b lgasy 5 (St
sl o jieS &ildzsy <y 40 JIdgS b s

ol a1y sty S domiy 3 1y (Sl Jsb liom st b b i3 sioman 5 605 £65)) ialj81 b 5 s ol gy ol

B3l plol &y (2ol Jao 3l oolizal b1y a0 5l 81 Car Bl gy Joo g (Stun] 156 (VWAY) lSan 5 (S ped
ODSen g (636 ol gals' ) (8l a8 caws ol > (Sans] (lise plgie IS Job GRIEIL &S 0l lis Giagh onl ol
Pl 5B (ol S cad (59 2 (5l dud ( Slpo pj bulys > K-g8 RNG Siasl Jao g Flow 3D jljsle 5 5l oslizl L (VYY)
ol amsgs Ol s Ges bl O aws Gos bulgy aalllae oyl )3 5500 pbsil 1) cygo Jloy g (S S5l o dunliog 2500
35 dugliie (g34e Jho b o &)l Lallyy (Stusod (e g 0 Q)] Jgu8 3)90 (Stmor il o b Jloy 555 (lise 9 SBnd

o 290 1) Sdgpke Go sl (Stt] Glediday 50 29290 iz i 363 (slatlofl )5 (VD) Cousl 5 (53925
53 1) o8 g bawgio b bl ses pdaw dw > (Sl oyis Jdgy s (lp (dm o slalages 9 20l )8

Oialojl cpiz plosl b el ials 5 ) 5590 1) Ml Candamly 53 (2988 43050 < 1 g (Sl oy YV 2 5 o)

idges @yl aiS jeds > (Jolo el 55 (St Bes jSlis 3,00 (el 228 Adlae G oy e (a5 )5laex 34

! Horizontal Apron
2 Farhoudi & Smith
3Lim& Yu



YO (E)Y VLY ol (6,900 3 Ak by (510 (5,918 /Ko 5 LU |

Ot RS G (55 Sy e S Candily 5 @l A0S (Sl > (Sl 0> dnsg oy 4 (VoY) 2B )
=l picren 0,50 odnline g ool (VAAD) Coomsl 5 (6392 y8 Jud 5l sy (et 555 50 a5 cb}i] ‘uimw] oy glo Jidg 5y
Dy L;.uw] 0,0 5,8 5D O)LSS pic cJ&AOLJZ:.S «89 dL&’uﬁiLan

gl L5 ey (xS 031 iz oy (B8 oloMie v Sl (o3 ((Stu] 2lSlejl 5 g0 adllao 4 ¥+ +5) gt 5l 5 gl

@ G g @i Mo | am alolBM 4l > sl (glojlps Co G sy @598 wlie WLUS 59y p by L &S ol Gl

Y cla o, pj sl o Gl (ooae Jie g 2Bl s o sUbil by (29 Gl b wismen b o o Sl co
e FSIF (Ghar9d Cundy & (il Lidg

OSUS Ll g 6325 s e Sl 59y g2 (3t 9 3131 (Slgyaen ol (9338 Silosnd 4 (VV+) oKan 5 500
il a4 B s 4 ode Jae a8 0l oL gl Limes mols 55,5 Ll gy JSK dw I ooliel b la Jae .43l 39,8 dae

sl 3 psann g 305 o sl (S

1 gg5 il aosgs 53 osd 4l slacSab (o550 BT (clacuns (oae 9 aBiulojl Jao 5l odliol b (Yo YY) plaw! g pousols’
2l 5 2500 J13 )y )90 FIOW 3D (658l o5 aslip p3 1y lalllas ol Cpwiocods Ll 3ol J1j3 sy 3590 1y calisco e JISC51 L
Jse ol b s ao )3 0 3gas a5 3l ol oae e clal 5l Jeols ol .50l )3 duslie 3y50 o0 b ) (oie ¢ aisloj] Slallas
203 3639 alKiisles]

ojls ] s yoly (Sants] (Gl s & 3ao5 ) 3 (BB AL ST Cad ol (Sitnii] ddlllas Cuenl g 358 Slrus s 4 gl
ol 00 du.’>|.)).s Gl dl!by)Lu» S

oRR9 )

dlie )3 (S50 (sl Jue 2 0 p0 (238 e Sl Blgioe Bl odomn (b (el o s doliy Gy, (pwdine sla o9 5
255 3,90 Ygane dapislejl plonl loj 5 il 4 coubio 51 ) oL lallas o bl wis gy 85 gl oaae sladaa b
Omb 5 edde (g5l A R c}.’.‘ 2 Dy oy s slis 5l Q|5S ° I)D;.,o ool (gl dwdid > 5 il o &319).).,,&: Cywdige
< I¥ IV pdlie &y 398 due gy ¢ /N g /oY /YD Sible (6 0) oo dw I3l L FIOW3D Jus jl oalil b (8] anciS s
o e ooy ubay 5l am oS A gilwdnd by u?‘)T VO TLM cyosdso VA 03 4lad S glil 4 pizmam 9 /D g +/Y /YD
iyl plol Jae v como (V0 )) ) Ke g o3l5 Jg (2Eiolojl (claosly b yimgs

Jbe 5 Sgyam olSialojl ) JS (ugd JUIT S ol casl osidliy ol 2 3685 ol slogaylias (s Como o (aBlojl o

Jobo JSh s pls ol 3 sl o o313 it ) S 15 oS wisSoleds bl o 65, oKty Ul uotige 5 pole 05,8 Suzeb sl

oyo 10 LS glay g e ofF gl o VY ()8 glad e VE B plad oo ¥/0 Cawd b o3b Job e O/F cund¥L o
iyl plool CundVl puiitune 45l )3 48,5 & g0 2IRle] (o5l i sla ols SaS 4 (o3 Jho (i Coo AL

! Dargahi
2 Adduce& Sciortino
3 Kumcu & Ispir



&9 Je 1 oaliw! U (831 WuddS Cownd oyl (Simmaiia] (5 low i

AT sl 51 e ) S

Kinect 090 S5 ol (gamdw iSul cpl b ool (gamsdw 1Sl o&iws I ()l o) 5 Ls-i:.uu.&'i Sl by y cuilsy jslaioa
Sl oo yto (oo So CBL (ygd cnl Bl jgal D1y ln pegate Gladly (rizren 9 PC 4 e Ly o L
oyy9d 5 edlil b edse Jae o Como g obd Culdy (Sl bl ¥ S bled oSl | (gdm dw e g B Serg

<l Kinect

G348 o s s g 0k Sl Sl Y S




ST T VLY o7 e i o gl ]

{N) Stilo Lsly) 51 oy Ceoglio (5580 s (rizean g loeiliing, y (81 (sladiy S a0ty 53 ()5 gm) 5 (ol dnlme (4l
Sl il o (ol sladse (oles 3 5 Lalisg, 13 ol w) p eS1 Bluws )3 5398 (o0 o3lisel (f ) sy ()l 5 (€) 53

(Yo i) S o ol |y aailing)y (wtin g (Sgyid b > Cuoglio V) bugle Co por (o (g by (ol

V:C1/RSf 3™ (\)
21

v=ERss, /2 Sl (V)
88

V= < \/R_Sf Tl s (v)

Al ol gt o p Vg (Sgpim glad R il s s :Sp sl ol S st
ol o odlal (g3l aid Capx Sisle dlaly I Baiss ol )

Flow 3D J3dle s Ao

2 Jeidie Jlus oae (slaain ;s g (ooae 3JUT 51 oolitnl b oS conl oVl Sl claasls I S Sluwbre &Vl Sl
Sl 5 clagiallys 5 &bl pole 4y 1) 038 Slke Vs Silse 1 aLs ol S o el 5 4550 1y 5Vl (clooyls
b (&8 p)ptioge daly 5 (p 2 Sla) St alal) wiadl Cundg 3 g3 i 6515 Jlw Ko ol 2 0SB Lily) S o Juate
Cawl 05 d)lfpl) (RANS) ).\Jy)) 9 04ud ‘_g)Af Iam?m L}Sy.wl ))9L¢

g ddlro
6ui _
Pl (¥)
w090 daleo
o oy 1R 0
OXi 6XJ o P OXi +gl * 6XJ ( T ) (a)

I'Yen


https://fa.wikipedia.org/wiki/%D9%85%DA%A9%D8%A7%D9%86%DB%8C%DA%A9_%D8%B3%DB%8C%D8%A7%D9%84%D8%A7%D8%AA
https://fa.wikipedia.org/wiki/%D9%85%DA%A9%D8%A7%D9%86%DB%8C%DA%A9_%D8%B3%DB%8C%D8%A7%D9%84%D8%A7%D8%AA
https://fa.wikipedia.org/wiki/%D8%A2%D9%86%D8%A7%D9%84%DB%8C%D8%B2_%D8%B9%D8%AF%D8%AF%DB%8C
https://fa.wikipedia.org/wiki/%D8%A2%D9%86%D8%A7%D9%84%DB%8C%D8%B2_%D8%B9%D8%AF%D8%AF%DB%8C
https://fa.wikipedia.org/wiki/%D8%A7%D9%84%DA%AF%D9%88%D8%B1%DB%8C%D8%AA%D9%85
https://fa.wikipedia.org/wiki/%D9%85%DA%A9%D8%A7%D9%86%DB%8C%DA%A9_%DA%A9%D9%84%D8%A7%D8%B3%DB%8C%DA%A9
https://fa.wikipedia.org/wiki/%D9%85%DA%A9%D8%A7%D9%86%DB%8C%DA%A9_%DA%A9%D9%84%D8%A7%D8%B3%DB%8C%DA%A9
https://fa.wikipedia.org/wiki/%D8%B9%D9%84%D9%85_%D8%B1%D8%A7%DB%8C%D8%A7%D9%86%D9%87
https://fa.wikipedia.org/wiki/%D8%B9%D9%84%D9%85_%D8%B1%D8%A7%DB%8C%D8%A7%D9%86%D9%87

13s8 kg 5

@l 5 dsles y> a5 aadl by by G5 T < Jhw JE P Xi Cap > JB Gld 1@ Xi cae ) ey yiolyl Ui S L8 P
20,5 o

ou; ou; 2 ou;
i = pv =) (5 + 5L) ~ 2p(k + v 525 ¢

b 8 G55 pod ol bawgie yiell jl5ke (13 (5 Sy 5 g0 ol Al po 93 53 (B G2 sl il by o s
Dgdoe Gl V dblee )3 g 039 Byyre (5 Sl i 4 398 0 dbu] Jluw 8 > pine Jobo 3 &S s s Slog el

7 ou; | Ouj\ _ 2
Tij = pUWU; = PV; (l+a—xf> —gpké‘ij (¥)

6x]-

Ciliseo bl 5 5 )50 Jlw 4 s Jlowo S 1 ol o g 0l oo Sl (S5l 5 (L Coogas @b o Cul (glah S gl vy
dholas )39 395 g0 o3sel pyr aly 1> WM ot (5551 K )1 08 (lals,S gl ol sl 2 B bl ge glite waly Ly ppane
ol 0430,5 &)1 A

A
k= s@>Hutuz) {

A3 sl kg s RNG _Suadl slodao s ol s 5 ol o — sy ywo oguny JUil sla gy olul 52 od3s Jdo pols idgl 5
s b1y <8 ot Ko (Sl Jao b gul gy JE3I Jao ales 3 025 3l gy Ji] dsles 4 b 3sie glalo) 4 2250
9l sy Jil dskeo 5 B tslosl Lyl 5> (Srent] Jos8 51 lise aslio 1 Jols s ¥ 5 ¥ JIS31 55 058 s alKitsles]

<ol ors 4l K-g g RNG  _Saail (clodao 5l odlaul b

0.45

0.4

0.35 -

Sl sla osls

0.25

0.2 0.25 0.3 0.35 0.4 0.45

0.2

&) edalice gl osls

RNG il de b sote 5 aK05T gmny Je ) ol pmslss Bl ¥ S



TN Y o arore St o a1 ]

0.45

0.4

ol (sla osls

0.25

0.2

0.2 0.25 0.3 0.35 0.4 0.45
sl odalice sla esls

k-g Saisl Jua b oo 5 AKa3T gy Jba 3l Jool 7l dglin £ JST3

byt 3lhn (st 5 (RMSE) o e sy (s (snjial ke 5 RNG (5831 (slfi ) ol gl ammli sl
Cawl 005 ADMF(MAE)

RMSE = |13 [()-(0)P §
MAE = @ (V)

A o ol |y (Saasl gl Jue il Jobs moli awslio V Joi>

Sl slodse dulie Y Joso

(celo) il ams loj oo MAE RMSE J2e
v SRR ooy K-g
Y AN 4 RNG

2 e sy bl s genle ¥ e oS ol o ooliiwl el ¥ g ¥ & plo dw jl (gilwand cpl 50 dies i 58U jelaioa
Sl dund ol &8 3l lis (aRaslef] Jae b ooly Jde ol dugliio ad 435 L5 )3 4l Voo v (giloand (loj da (5ilo dund &S
9 ¥ Y Lo bl dw zols dwglde F Jodo 50 .0l a8l neas” yislwyd g b (gdm 90 Jdo cnie lp omwlie Gada CollB (goae

ol odds &) (g410 il £

! Root Mean Square Error
2 Mean Absolute Error



S e S dumnt o Y Jgo

(celo) gl ds loj oto MAE RMSE (e 5lo) Lo ol

Vs o]+ fA ofeed Y

Yy o[+ 00 ofe eV ¥

0,15 o ol zols (69550 (63b 53b Moe 23,5 yio il ¥l 5o oS b ya yliue dlul doslis ] jasuin ¥ Jods jl a8 465k
A )5 b 30 e Sl ¥l ie dlul b (gl dund 4l 0 Gadod cpl 0 plpls 00,8 e i (g5le and loj e g

Lasdly

Bl (oo 5o oo VA 0 o (gl 81 0y IS gl (555l 53 3,9 305 &4 o (St s Syt Jfogei Sy 0 IS5

0.026

-
[0 T e L ——— -
~ feo® - - -
D ver - - -
. - - -
=] et ——-— - -
.® -
. - -
,,,,, - —_—-
0.016 e e =
oot rd . =
ot - - -
. -
o .
e <7
L Cd
-

0.011
0.15 0.2 0.25 0.3

Fr
Al ey S S glite (615 el b 03 35,8 348 il 53 JUS (00 4y (ol oo Sl Sl il 05 0 JSS

Mo pSle i iy B () capd GRIFIL ) culpd 4 bgpe glagy )l (oolod 3 45 390 (oo oualie (398 3905 4 axgily
Olise Cawd ol )0 25 o el &5 Wil o d WS 03ga5me 0 by ply 50 Cleglie LiulEl el cpl cde b o LialS Sl
Ciy o [oYD g ofoY /N o) colps  JUS WS (o0 4 (Sdo] Bos Coms Glime /Y 398 3ae 5 b LialS Sl
B Cand (Y500 48 0gu5 g0 sl +/+ YD & [V 5100 S (65 o pd Gl 00 lo 4 il o fVAY g o/ VAF /oYY Ll
b el 103 WY LIS ST (550 4y (Sl

925l 5D Stniial 0yd 1 39,3 308 15U wyp  dsldl D S i Sl oyds oo 39y 00 Han] 39,8 dae i b aSiy) 4 dgi b
ol o aiz by (g5l and Calisee (sl



YO (E)Y VLY ol (6,900 3 Ak by (510 (5,918 /Ko 5 LU |

Al o 88l a0 LS (¢ pj glite oy (ol Ay (Sl oyis e 39,8 dae 36 Sl £ s

11

~.
~.
-~
~.
— ~.
__________ =~.
. “-“““\ N n=0.014
“\\'\\ ------- By
vee \\\\ . - B n:0'025
m .............................. \‘\
Q T \\\\ )
So7 | T — SO\
........... R N
........ See T~
S e — .
»-...,,,::::::--_-__--_-:_'_:~‘~\ .
e ~
0.3

0.15 0.2 0.25 0.3
Fr

Sl Ay S (655 slie gl wd S5l 41 (Sl 0y Jus 59,5 ke 36 1 IS

U0l b gl ord 5 Sodp an S (Sl J1965 £955 e 39,8 dae yial38l b 3,5 o samlie YU jlages 13 a5 jglailen
a5l oo badye yidig 39,8 dlael 3 by a8 4yl ol e el o33l 3l an WS ) 6590 Joe pd (Sl 1365 29,8 dae
<IYY 39,8 335 53 g Cawl 039y +IVE il JUIS (o se a4y (Sl s Job s lime oo/ + VY oleo b S (g5 o ps 3,500 oo
o Adgl Joyd 00 38l an S 4 Sl 1565 s S5 e 958 sae il b S0 o 4l oty </FY @ olise oyl
2l o Joyd FA g 3o )3 FO ply cud s o/oVD g +/oY (o5 CSlys jd (Sl 0yis 1 K35 ljwe oyl 5L

5y G o & o (it G5 i faged Sy ¥ S5 031 o (s 5 Sl 5 el 3o sl ) S S
b o sie Jue VA 03 ylad glil &y cglate 35,8 Slacl g /N (g5 oo b a8l



0.9
0.8
0.7

0.6
0.5
0.4

0.3

(Er 7 255 G o5

0.2
0.1

1 15 2 25 3 3.5 4

2o i
Bl oy S LSS (615 o 90 398 e 4y Cd (G A5 Ol e Sl sl Y JSKS

Siilo dolro &y dangr b .l 0ud oS by (i e s (S Job jd sy il 381 b 235 o sdaliie YU ldges 45 a5 jabailen
e ialisl b a8 390 o odnlie puitmen Ded o (Siando] oo ;0 i ulisl el ayd b o il ce o Bos ialjEl b
4 21N0 29,8 200 GBI L VY lie (B3I AL ST (605 e (T3] A sk ST Dy 20l 5 Ol (e tlS g 39,5
FF il s /XY g /Y VO oY 39,8 el A Ll liee ol ] a8l il Mo )3 BV b (a5 lsse /Y

WAl (0l Y g dod Ve o TY oy

oo yo uo VA 0,0 ylad glil 4y /Y 59,8 dxe g Cglite (65wl b 88 ST Job 4 s (b i Ol Jloges A S

b

o
@

o

~
\

\
\
/

o
o
N\

\

o
~

(Er 7 255 Hn o=
o
ol
\
\
\

o
w

o
[\

-
-

16 21 2.6 3.1 3.6

ﬂf&b

oY JJJJ dde CDJLE& LSﬂj Lribmb M LEB‘J% iy JJL 4 CL¢~J uf;ﬂ U;S Cﬁbmgf.A JS;;



YO (E)Y VLY ol (6,900 3 Ak by (510 (5,918 /Ko 5 LU |

b lil a4 oglise 39,8 slacl g +/2Y0 (505 oy b (Al s S Jobo &) Cannd ()15 g 9 il s 905 ;s (1) S5

0.162

0.16

0.158

0.156

() CLL')!

0.154

0.152

0.15

0.148

3l oyt e VA o))

PO -l L L D -
N4 o — = Se-ao
A . - = cSmm-
) Lo — — - . o
<y I * — B
’ ’
' .

0.5

2 ke

B Ly LIS /Y0 (65 et 93 34,8 de 4 Jalu ) Ol i la el A IS

Sislo dleo 4y angi by S o by (0l58) inloyd l5ee ey S Jobo 50 s jus ]380 L 205 0 odaliie YU jlaged o &S jglailen

5398 dde ials b aS wd sdalie Cyised g o JuaS Job 0 isluyd ol el aoeis s b o ]38l Ce s Bas aS L
TYO ien 4 (Bl iy S 65y Sl 42 45 pghar 035 g I3 (IS gy Lt 5 0l oo S s ol s il

ool Bl o138l o3 Ve liee 4 ol yd liee +/YY @ /0N jl0g,8 dae inl3El L

2 o L 1y yie (Jee VA 03 Jhab (clil 4 by> 39,8 sae ply p3 JUI Loy 4 (Sl gl65)) s lpis oges Vo JS5
al ol Sl Bos e yiSls e (6 p) cupd 4 bgpe slag i oled )3 39,8 dae il 31 L 395 0 oanliie b o]
a SN Y LGS ey cops Gl L g a3 Y e /oY 4 /YD o) copd b baye (sl ;3 4S5 ekay ]

Caol 8L 158l 3oy ¥ a0



0.303

5,\.
O.302~§~§?.\-\ - = =n=0.02
....... S~ '\.
0.301 | e ~~_~~\~. ........ n=0.014
......... \}.
03 | Tt \>‘
........ oS~

i) .
50.299 NS

0.298 EDTEEE
s
N
0.297 N

0.296

0.295
015 017 019 021 023 025 027 029 031

Fr
Bl Ly S it (6,15 el 33 Kawdyl Gas 09,8 ke L Slagel N K2

& .

.

093 S (sloojl adllas g oy ) sl (mdga (Sl £589 ( Sgyam (sloojl coy55 g ol Jolge oy piore 3 (S
SS9 0l S &5 Sloj )3 (51IKgm) b g (a8 ke (s Cal (63908 638l (SIS gy 9 Siale B e (S Sl
G ol 3 093 (ooladl sla aja el el g 2)gl Jams Cailos wlS3g) (55058 0555 s g 0jl 55 31 Wl o a0 | 2]
09051 10 3aios ) 3 el 0 03litsl 003,8 (oxiw Como (VEY) e g o0l Jg alKilojl Jue L as Flow 3D 3315 5)
gz Jals 355 nl slo (il e 18 plol By (5 5 (5o e Sl (e (s psliter FIOW 3D il 5 5 oslizl U
o yiaadeo VA (sas il &G (gl +/oVF g /oY /YD Siilo (sy5 copd dw 5 VD g /Y /YD /Y /XY palie 4 34,8 das
alKiolojl ol ol b1y sallas oy K-8 SKaasT Joto ol yorg yguads woguy JES! ko 45 i Jools ¢ Jdo (2w oo 1 L il
Syl

& 5 42
e 3358 336 il b o (o 015 (S5t g5 810 im s 8 G 15t G 5 31 o5 el
ol 03L8 5Ll o LS 51 (65590 oo 40 (Sl 1395 3,8 dae ialS b g cunl o 5 Sonp i S 4 (Sl 195 9,0
b Siile dbobeo &y dogi b iS00 by (Rl (ol b i s ST Jsbo 53 e pus (1381 L &8 sl oo ol JSilo ol (pizen
9398 dds Lhals b &S b odalie piomen b o ducdS Job jd iolwyd il el dontpd il (o il Ce s Bas lalS
S o L 2l 381 (13 g Lbleio g b oo 2018 ooy O s Sal38



YO (E)Y VLY ol (6,900 3 Ak by (510 (5,918 /Ko 5 LU |

&l

https://dorl.net/dor/20.1001.1.26454531.1389.11.2.2.3.3Y-YA ) V(Y) ¢ slis

(88l A S Cawd b 3 ke ol i Sl (aBsloi] oy ((IYAY) g8 (S b g gl o0l (ol o ¢ S o
https://civilica.com/doc/216870. -ylualj «cousSs g wdige 038l oyl pee awdine o 0,58 puoan

05555 3elsl sspg ey 1 armsy Sy 031 456 _oalSitylo]] adllas (VWAF) Lol e ol pom g s eo) Jsslons] e sbolows ¢ 0] 3
https://sid.ir/paper/869410/fa. ! i8a; 9 (o,kl Lo

f”jb ofw)w u.i,,l”,\,,m uLa?w &9y 2 ‘5.)9)9 pﬁb dhé.&w&u ).utf ) (\\“RV) e ve vt} 46.0[.:& 9 4.6.).{,0 ‘d&.»..w.) c).ml cd).)té
https://sid.ir/paper/124243/fa. jloc; ( ibgi ol dlows .gdas o jl odlansl b

Ul Gt sl oot 25 (GBI A s atly (Sl oo Sl (g (VTRY) Dg0mo iy (£lad 5 el p «S28
https://civilica.com/doc/186664/ .jlaal | jex b ol&ily cailddg, awdipeo

2 osite dop g 5 (Stutil (line 048 cbilis blo sy S 3 gy (VFY) gy b3S e olo)] eplgs) @3y J
https://conf.iha.ir/paper?manu=58378 .jlsal -l jen duad oSl oyl SJgyaum il 458" 46SS 5 o (Mo 4 > Ae g8

References

Adduce, C., & Sciortino, G. (2006). Scour due to a horizontal turbulent jet: Numrecul and experimental
investigation. J. hydra. Res, 44(5),663-673. https://doi.org/10.1080/00221686.2006.9521715

Dargahi, B. (2003). Scour downstream of a spillway. J. hydra. Res, 41(4),417-426.
https://doi.org/10.1080/00221680309499986

Farhoudi. J., & Smith, K. V. H. (1985). Local scour profiles downstream of hydraulic jump. J. Hydraul.
Res, 23(4), 342-358. https://doi.org/10.1080/00221688509499344

Fath Elahi, S., Ismail Lu, sh., & Mirshahi, D. (2014). Laboratory study of the effect of sediment particle
size on shear rate. The first national congress of irrigation and drainage of Iran.
https://sid.ir/paper/869410/fa. [in Persian]

Ghaderi, A., Dasineh, M., Aristodemo, F., & Ghahramanzadeh, A. (2020). Characteristics of free and
submerged hydraulic jumps over different macroroughnesses. Journal of Hydroinformatics, 22 (6),
1554-1572. https://doi.org/10.2166/hydro.2020.298. [in Persian]

Hamidifar, H., & Omid, M. H. (2018). Noncohesive Sediment Scour Downstream of an Apron. Journal of
Agricultural Engineering Research, 11(2), 7-28. https://dorl.net/dor/20.1001.1.26454531.1389.11.2.2.3. [in

Persian]

Koochack, P., & Shafa'i Bejestan, M. (2011). Investigation of the changes in scour length downstream of
the rough horizontal pavement. The 9th International Seminar on River Engineering, Shahid Chamran
University, Ahvaz. https://civilica.com/doc/186664. [in Persian]

Kumcu, S.Y., & Ispir, K. (2022). Experimental and numerical modeling of various energy dissipater designs
in chute channels. Journal of Applied Water Science, 12, 266. https://doi.org/10.1007/s13201-022-01792-
3

Lim, S., & Yu, G. (2002). Scouring Downstream of Sluice Gate. First International Conference of Scour
Foundation, Texas Transportation Institute, Texas A and M University, Texas, USA, 17-20.
https://core.ac.uk/download/pdf/326240612.pdf



Shahraki, N., Farsadizadeh, d., & Shahraki, T. (2012). Laboratory investigation of scouring caused by
submerged jet downstream of horizontal weir. 7th National Congress of Civil Engineering, Shahid
Nikbakht Faculty of Engineering, Zahedan. https://civilica.com/doc/216870. [in Persian]

Valizadeh, R., Arman, A., & Ghobadian, R. (1401). Investigation of the effect of the protective inclined
floor on the amount of scour under the semi-buried pipe in a mild 90-degree bend. 21st Iranian Hydraulic
Conference, Shahid Chamran University of Ahvaz. https://conf.iha.ir/paper?manu=58378. [in Persian]

Yen, B. C. (2002). Open Channel Flow Resistance. Journal of Hydraulic Engineering, 128(1), 20-39.
https://doi.org/10.1061/(ASCE)0733-9429(2002)128:1(20)



Advanced Technologies in Water Efficiency

G
homepage:htips://atwe.razi.ac.ir Online ISSN:2783-4964 p W

-
-

Rag University

Investigation the phenomenon of sediment flushing under submerged
condition in the upstream of dams using physical model

Mohammad Javad Nasr Esafahani ™, Roozbeh Riazi 2, Sara Bani Naima 2

! Corresponding Author, Ph. D graduated of water structures, Head of applied research department of Khuzestan Water and Power Authority,
Ahvaz, Iran. Email: mo.isfahani@gmail.com

2 Assistant professor, Department of Civil engineering, Islamic Azad University, Dehdasht branch, Dehdasht, Iran. Email: roozbehriazi@yahoo.com

% Ph. D student of Hydrology and Meteorology, Faculty of Humanities, Department of Geography, Islamic Azad University, Ahvaz Branch, Ahvaz,
Iran. Email: amiri.sara63@gmail.com

ABSTRACT

Introduction

Today, the most serious risk for the early death of dams is the risk of sedimentation of their reservoirs. Among the conventional methods in the
field of sediment management in reservoirs of dams, we can refer to damming, construction of short dams upstream, dredging and flushing.
Since flushing is one of the most important and cheapest methods of recovering the lost volume of the tank, therefore, the investigation of this
phenomenon and the investigation of various parameters on it, as well as the investigation of its feasibility, have been of interest to researchers
and engineers. Hydraulic sediment washing is called a method in which by opening the lower drains of the bottom or a lower number, it is used
to cause erosion of erodible sediments that have already been deposited inside the tank, this method is done in two ways:

1- Free hydraulic sediment washing, in this method, the water level of the tank is lowered by the bottom dischargers until the river flow takes
place in the tank.

2-Hydraulic sediment washing under pressure, in this method, during sediment washing, the lower drains of the dam are usually opened for a
certain period of time.

Methodology

To check the mentioned parameters in this research, a physical model with a length of 1 meter, a width of 1 meter and a height of 1.10 meters
and by performing various tests using 2 water heights inside the tank, 3 water heights inside the pond and with 3 types of sediment granulation
(in total 81 experiments) were investigated and studied. In the research process, after data collection, the next step involves data analysis. Data
analysis is not only in a statistical way and there are many researches that lack statistical aspects and mainly rely on documents and rational
perception and analysis. Such research also follows the complete process of scientific research and has an analysis stage. Therefore, analysis is
generally of two types: quantitative analysis and qualitative analysis.

Some have classified quantitative analysis into descriptive analysis and explanatory (causal) analysis. At the level of descriptive quantitative
analysis, the distribution of experimental data of each of the independent and dependent variables is expressed through appropriate statistical
indicators.

At the level of explanatory analysis, we are dealing with causal analysis, and the causal relationship between variables is sought. Qualitative
analysis can be done at three levels: description, explanation and interpretation. In carrying out the model tests, various options that are desired
by the designer are studied and the values of scour holes are measured in each of them.

In fact, the experiments were carried out both quantitatively and qualitatively, and when necessary, photographs were taken of the steps. Each
test was recorded in order to obtain more accurate results.

In order to process the results easily and quickly, it is better that the process and steps of measurement are the same for all experiments and in
a repetitive manner, so that while increasing the speed of the measurement, the error can be reduced as much as possible.

Results and discussion
The results of this research show that in sediment washing under pressure, when the lower discharger returns for sediment washing, a sediment
washing cone is formed in front of it. The dimensions of the formed sediment washing cone depend on the discharge from the lower discharger,
the height of the water inside the tank and the diameter of the sediments accumulated inside the tank, so that the measurement results show that
in order to keep the height of submerged water constant, the height of water inside the tank increases.

It increases the volume and length of the sediment washing cone. Also, for a fixed height of water inside the tank, increasing the height of
submerged water causes an increase in the volume and length of the sediment washing cone.

Conclusions

In general, it can be concluded that in this research, there was a trend in drawing tables and graphs that can be used for analysis, similar research,
for observation and quick conclusions, And with the increase of Ds,, the amount of sediment washing decreases.

The amount of water height h2/h1 has a direct relationship with the amount of sediment washing. The height of the water upstream is directly
proportional to the amount of sediment discharge, and the reason for this is the high output flow and ultimately the increase in kinetic energy.
In this research, it was found that the amount of sediment washing has a more direct relationship with Ds, than with the PI of the material. For
this purpose, it is recommended to the operators, when the tank is full and the flow is submerged, the amount of sediment washing is quantitatively
higher than when the water level is at lower levels. Better sediment washing, sediment washing operation should be done. If the flow is supposed
to be submerged, the best flushing is done when the water level downstream is at the lowest level.
As mentioned, sediment washing usually causes water wastage, so for better sediment washing, first, past research on this matter should be used
and then action should be taken. The results showed that with a 50% increase in the height of the water inside the tank for the constant water
height inside the pond, the scour rate will also increase by approximately 50%. Also, for a 66% increase in the height of the water in the pond,
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the amount of scour decreased by approximately 19% in the half-full state of the reservoir and 35% in the full-filled state. This increase and
decrease were observed for all three soil samples used in the experiments.
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ABSTRACT

Introduction

In areas with dry and semi-arid climates, groundwater is one of the main sources of water supply for agriculture, industry and drinking. It is very
necessary to prepare a simulation model to predict changes in the groundwater level and extract the components of the groundwater balance for
better management of the operating of these resources. The aim of this research is to investigate hydrodynamic coefficients, plain balance and
aquifer thickness in the study area of Kermanshah through aquifer simulation using MODFLOW model.

Methodology

In this research, based on information and data related to piezometers, operation wells, rivers, well logs, geophysical sections, bedrock map,
topography and geology of the area, etc., a conceptual model of the plain was built. The numerical model developed based on the conceptual
model of the plain was calibrated and validated in two steady and unsteady states, and the optimal values of hydraulic conductivity and specific
yield were extracted. Then, balance components were extracted based on inflows and outflows from the aquifer, withdrawal from wells, recharge
rate and seepage from rivers, feeding from the plain surface and boundary conditions and evaporation from the plain, and the most important
balance parameters with the largest volume of exchanges were introduced.

Results and discussion

The results show that the thickness of the aquifer in the north and northeast of the plain is about 160.96 meters, and the lowest thickness in the
southwest and west of the plain is 118.14 and 120.69 meters, respectively. Also, the coefficient of hydraulic conductivity varies between 0.9 and
40 m/day and the coefficient of specific yield varies between 1 and 35%. Based on the balance of the steady month (October 2016), the input of
the aquifer was 2871427.5 cubic meters and the output of the aquifer was 2871472.3 cubic meters. The amount of input to the aquifer through
the boundaries (general head cells) is 2500444 cubic meters and the output is 1653545.7 m3/month. The amount of inflow through the river was
7202.1 m3/month and the outflow from the river was 863470.4 m3/month. The amount of extraction from the wells was 261246.1 cubic meters
and the amount of recharge was 363781.2 m3/month.

Conclusion

This research showed that the MODFLOW model can simulated the average level and the groundwater level of different areas of aquifer along
with the balance of the plain, including the exchange of the aquifer with the river, the inflow and outflow from the boundaries of the aquifer, the
parameters of withdrawal and recharge. In this simulation, the value of the root mean square error (RMSE) was calculated as 428 mm in the
steady model and 535 mm in the unsteady model. That is, in the whole plain, the difference between the observed and simulated groundwater
levels in the piezometers was less than one meter.
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Material Maximum Minfmum Average
Clay 0.05 0. 0.02
Sandy Clay 0.12 0.03 0.07
Silt 0.19 0.03 0.18
Fine Sand 0.28 0.10 021
Medium Sand 0.32 0.15 0.26
Coarse Sand Q.35 0.20 0.27
Gravelly Sand 0.35 0.20 0.25
Fine Gravel 0.35 0.21 0.25
Medium Gravel 0.26 0.13 0.23
Coarse Gravel 0.26 012 0.2z

Source: Johnson, 1967

Aquifer Material Extreme Likely Likely Extreme

References
Kmin, m/d Kmin, m/d | Kmax,m/d Kmax, m/d

Unconsolidated Sedimentary Rock

Gravel 30 90 900 900 15

Sand and Gravel Mixes 0.3 9 90 90 1

Coarse Sand 15 20 90 90 1

Medium Sand 0.3 6 20 60 15

Fine Sand 0.015 1 6 6 15

Gulf Coast Aquifer Systems (6603 values) 0.6 10 60 240 2
Stream Terrace Deposit, Fort Worth, Texas (59 values) 0. 003 0.3 30 90 3
Surficial Aquifer, central Florida (fine sand and silt, 55 values) 0.003 0.03 10 15 4
Silt, Loess 0. 00009 0. 0003 0.03 2 5

Till 0. 00000009 0. 0009 0.09 0.2 15

Clay soils (surface) 0. 003 0. 003 0.3 0.3 1

Clay 0.0000003 0. 000003 0. 00003 0.0003 57

Carbonate Rocks

Unweathered Marine Clay 0.00000006 | 0. 00000006 0. 0002 0. 0002 5
Karst 0.1 3 300 3000 458

Reef Limestone 0.09 3 300 1800 5

Limestone, Dolomite 0. 00009 0.001 0.03 0.6 5

Indurated Sedimentary Rock

Fine-Grained Sandstone 0. 00003 0.0003 0.3 2 16

Medium-Grained Sandstone 0. 0003 0.3 3 24 6,9

Siltstone 0.0000003 0. 000003 0.002 0.01 6
Claystone 9.00E-10 0.0000003 0. 000003 0. 00001 6,7,10

Anhydrite 0.00000003 | 0. 00000003 0.002 0.002 5

Shale 0. 000000003 | 0. 00000003 0. 00003 0.3 7

Metamo rphic or Volcanic Rock

Permeable Basalt 0.03 0.3 30 1800 5

Fractured Igneous and Metamorphic Rock 0. 0003 0.02 3 30 1
Weathered Granite 0.03 0.3 3 6 6

Weathered Gabbro 0.03 0.03 0.3 0.3 6

Basalt 0 0. 009 0.03 0.03 5

Unfractured Igneous and Metamorphic Rock 0 2. 7TE-09 0. 00002 0. 00002 15

Unfractured Igneous and Metamorphic Rock 0 2. 7TE-09 0. 00002 0. 00002
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Error Summary
Head

Mean Error: 0.053
Mean Abs. Error: 0.345
Root Mean Sq. Ewor: 0.428

RMSE 030 5 ;88 Jds O gl ISV IS5
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Name | K(m/day) Sy Name | K(m/day) Sy Name K(m/day) Sy
LU1 1 0.12 LU22 12 0.15 LU43 0.25 0.015
LU2 2 0.12 LU23 10 0.01 LU44 4 0.35
LU3 5 0.25 LU24 0.3 0.01 LU45 18 0.01
LU4 1 0.35 LU25 10 0.3 LU46 1 0.02
LU5 6 0.35 LU26 32 0.06 LU47 0.12 0.15
LU6 15 0.32 Lu27 1.75 0.35 LuU48 9 0.15
LU7 2 0.175 LU28 30 0.02 LU49 25 0.135
LU8 1 0.09 LU29 7 0.35 LUS0 23 0.03
LU9 7 0.03 LU30 17 0.3 LU51 3 0.08
LU10 1 0.02 LU31 1 0.15 LU52 18 0.11
LU11 20 0.3 LU32 0.25 0.015 LU53 30 0.075
LU12 30 0.3 LU33 1 0.01 LU54 1.185 0.15
LU13 22 0.21 LU34 0.5 0.11 LU55 0.12 0.146
LU14 7 0.02 LU35 0.09 0.35 LUS6 2 0.15
LU15 5 0.02 LU36 0.09 0.35 LUS7 25 0.15
LU16 0.5 0.02 LU37 6 0.02 LU58 0.415 0.115
LU17 6 0.15 LU38 1 0.021 LU59 0.155 0.095
LU18 15 0.15 LU39 2 0.02 LU59-1 40 0.125
LU19 15 0.215 LU40 3 0.01 LU60 1 0.095
LU20 30 0.01 LU41 0.85 0.3 LU60-1 40 0.125
LU21 10 0.165 LU42 1 0.15
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GHB River Wells Recharge Total In-Out
In 996743.8 827.2256 0 136193.8 1148506
Zone_1 21.05079
Out 2834145 7342739 50763.05 0 1148485
In 400797.5 4367.063 0 60930 578802
Zone_2 -14.1929
Out 175038.3 44060.81 74407.32 578816.2
In 803190  1291.326 0 12465 1010909
Zone_3 -62.2484
Out 890847.2 46221.64 41012.72 0 1010971
In 137338.2 429.7601 0 44050.75 223787.3
Zone_4 -0.57964
Out 117766.6 11642.66 10258.03 0 223787.9
In 162374.6 286.7685 0 110141.8 339875.5
Zone_5 11.16792

Out 186479.1 27271.43 84805.01 0 339864.4
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ABSTRACT

Introduction
It is very important to know the soil and its capabilities and limitations in order to increase the yield of agricultural products. Drainage networks
are built in order to drain excess irrigation water and surface runoff, control the underground water level, and improve problematic soils. These
networks are generally divided into two categories: surface drains and underground drains.

During operation, in order to maintain the optimal performance of surface drains, they may be dredged. Due to the salinity and the accumulation
of various elements, the soils obtained from dredging should be investigated in terms of environmental restrictions and possible re-use in
agricultural lands. The irrigation and drainage network of Dasht-Abbas is located in the south of llam province with an area of.

This network has two main drains. Drain No. 1 is 20 km long and has a capacity of 81 cubic meters per second, and Drain No. 2 is 5 km long
and has a capacity of 8 cubic meters per second. The capacity of these two drains was greatly reduced due to the characteristics of the soil texture
of the region, the high rate of erosion, the lack of continuity of the network and the growth of plants.

To solve this problem, dredging of two main drains was done. Various solutions were proposed for the drainage of soil from dredging, including
the use in leveling agricultural lands. Due to the characteristics of the soils obtained from dredging, a soil science study was conducted. In this
research, by sampling the dredged soil, the soil inside the drain and the agricultural soils, the characteristics of each have been investigated
separately.

Methodology

To examine the dredged soil a total of 20 samples were taken from the MD1 drain and 5 samples from the MD2 drain. In order to compare the
characteristics of dredged soil with drainage bottom soil and agricultural soil, 6 samples of agricultural land soil and 6 samples of drainage
bottom soil were also taken. The samples were coded and immediately transferred to the soil science laboratory of llam University.

Physical and chemical characteristics of soil samples include; Apparent specific gravity by lump method, true specific gravity by cylinder
method, soil texture class by hydrometric method, pH of saturated mud by glass electrode, electrical conductivity in saturated mud extract, lime
by back titration method, phosphorus by Elson method, sodium and Potassium by flame atomic emission method (flame photometry), magnesium
and calcium by complexometric titration method, exchange base cations using ammonium acetate at pH=7, cation exchange capacity (CEC)
using sodium acetate at pH=8.2 and acetate Ammonium, Soil organic carbon was measured by wet burning method with potassium bichromate
in the vicinity of concentrated sulfuric acid and titration of the remaining potassium bichromate with ferroammonium sulfate and dissolved
carbonate and bicarbonate by simple acid and base titration method. Statistical analysis of data was done using SAS statistical software.

Results and discussion
The results obtained from the electrical conductivity measurementshowed that the EC of the dredged soil is 29.8 deciSiemens/meter and it is
considered one of the salty soils and is not suitable for use in agricultural lands, and if it is used in agricultural lands, it should be salt-resistant
plants. be planted in it. However, saline soils can be corrected with the help of washing. The acidity level of the saturated mud of the dredged
soil is 7.77 and therefore it is in the category of alkaline soils. In addition to washing, modifiers can be used to improve alkaline soils.

The gypsum content of the dredged soil was 17.61% and it was placed in the category of gypsum soils. Therefore, it is not suitable for use in
earth operations to build irrigation and drainage networks. Dredged soil with ESP<15, EC >4 and pH less than 8.5 is classified as saline soil.
The amount of organic matter in the soil is less than 3 and in this sense it is poor. The amount of organic matter, organic carbon and nitrogen in
dredged soil is lower than the recommended amount for agricultural soil. The amount of phosphorus in dredged soil is 11.5 mg/kg. For this
reason, the dredged soil has a large amount of phosphorus.

The amount of calcium and magnesium in the dredged soil is 8.65 and 4 milliequivalents per liter, respectively, which shows that the dredged
soil is poor in these elements. Dredged soil contains 419.02 milliequivalents/liter of potassium, which is more than the recommended limit for
soil. The exchangeable sodium percentage in dredged soil is less than 15%, and its sodium absorption ratio is 9.35%. Dredged soil has a high
amount of lime. Therefore, it is recommended to plant lime-resistant plants if it is used in agricultural land.

The lowest apparent specific gravity (1.38 g/cm3) and the lowest true specific gravity (2.35 g/cm3) are related to the soil of agricultural land.
The results of the soil texture analysis showed that the agricultural soil and dredged soil have sandy loamy clay texture.
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Conclusions

The results show that the soil obtained from the dredging of the drains has limitations, that before any use, their soil characteristics should be
carefully examined. The soil obtained from the dredging of the main drains of the studied network is part of saline and alkaline soils.
Therefore, without modification, it cannot be used in agricultural land. The percentage of gypsum in the soil obtained from dredging is also
high. Therefore, irrigation and drainage networks have limitations for use in soil operations.
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