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(Hamzepouri 

2005)

:

 

 

 

                                                           
1- Suspended Load 

-Wash Load2 

Modified Einstein Sediment Equation -3 

DanandehMehr et al. 2011; Rastgar and Habibi 

2012; Yasi et al. 2013; Rahgoshai 2013; 

Mohammadzadeh and Saeed Panah 2015; Atalo 

2016; Asadi et al. 2017; Bazian and Yasi 2018; 

Emami et al. 2019; Ebrahimi et al. 2020; Ismaeel et 

al. 2021; Hosseini 2022; Shirdel Haver 2022, 

Hosseini et al. 2023.) 

(Rastgar and Habibi 2012) 

– 

SEME–

EHSE)HSE(–VRSE

MESE

EHSE

HSEMESEVRSE

MESE

Yasi et al. 2013

(Rahgoshai 2013)

 

-4  Englund-Hansen Sediment Equation 

-5  Habibi's Sediment Equation  

-6 Van -Rijn Sediment Equation 
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(Mohammadzadeh and Saeed Panah 2015)

)BSE(–)LKSE(

– )CSRSE(

(ESE)

BSELKSECSRSE

ESE

ESE

 Bazian and 

Yasi 2018

 -

Kheirfam et al. 2018

 Ebrahimi et al. 2020

­­

Ismaeel 

et al. 2021

                                                           
-1  Brooks Sediment Equation 

-2  Lane-Kalinske Sediment Equation 

-3 Chang-Simons-Richardson equation  

-4 Einstein Sediment Equation 

 Chitsaz et al. 2020

Hosseini 2022

(Peyroyan Kazaroni 2022)

)ESR()ESLK(

(Mosaedi et al. 2006)

 

Ismaeel et al. 

2021 (Khassaf and Hassan 2014) 

-5  Rouse Sediment Equation 

-7  Lane-Kalinske Sediment Equation 
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 استفادهمورد يدرومتريهاي هرودخانه باراندوز و ايستگاه تيموقع(: 1)شكل 

 

° ′ ′′° ′ ′′

                                                           
-1 Armor layer 

(Shafa'i Bajestan 2016)

84hD 

 ي انجام شد.ومينيآلوم
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 1 

(Shafa'i Bajestan 2016)

 

 

° ′ ′′° ′ ′′

                                                           
-1  Grid by Number 

-1  MSE 
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 (بكرانيآباد )بهاشم ستگاهيو زيرسطحي( در محدوده ا يسطح هيبستر )لا يبندي مواد رسوبدانه يمنحن(: 2)شكل 

 

 

 

 

 زجيد ستگاهيطحي( در محدوده او زيرس يسطح هيبستر )لا يبندي مواد رسوبدانه يمنحن (:3)شكل 
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SPSS

6 7.7 2.7

2

50

1.42 4.82 1.84

7.095 10 ( ) ( )

( ) ( ) ( )

s

s

Q D V

D d

T D

D v

 

 







    

 

 زجيد ستگاهيساله در محل ا5دوره  يشده ط يريگاندازه يرهايمتوسط متغ ريمقاد (:1) جدول

 سال
 

 ماه
 

 دبي

 مترمكعب)

 بر ثانيه(

 سرعت

)متر بر 

 ثانيه(

 مساحت 

مقطع 

 جريان

 (مترمربع)

 عمق متوسط

 جريان

 )متر( 

سطح   عرض

 آب

 )متر(

 دبي رسوب

 معلق

 )تن بر روز(

دبي 

 رسوب

 معلق

 لوگرميک)

 بر ثانيه(

69 1 69/7 9/6 7/11 8775/6 8/71 96 89715/6 

69 7 56/77 95/1 57/15 6615/6 16 9885 7899/87 

69 17 19/8 899/6 55/7 9677/6 18 996/57 955995/6 

67 1 51/18 678/1 76/17 5896/6 15 65/1956 7551/15 

67 7 61/16 668/1 16 68/6 76 68/1699 1665/17 

67 5 669/9 99/6 5/7 8165/6 18 861/58 91165/6 

67 6 87/71 557/1 88/18 5965/6 8/15 76/1191 7187/15 

67 16 711/7 657/6 96/7 8115/6 18 768/99 79669/6 

67 11 969/9 515/6 678/5 8557/6 18 755/99 89187/6 

67 17 91/8 758/6 97/7 8/6 5/19 567/57 9585/6 

65 7 69/57 78/1 9/71 1156/6 16 57/9619 9587/99 

65 17 8/7 77/6 79/16 8516/6 6/17 7/79 5857/6 

66 1 889/18 11/6 65/19 7158/6 8/16 189/715 8796/7 

66 7 715/87 79/7 89/78 5666/1 8/16 1/17867 977/765 

66 7 169/16 95/1 7/15 7887/6 15 565/1795 9775/19 

66 5 617/7 79/6 77/6 8778/6 8/17 968/75 58967/6 

66 9 689/5 85/6 78/8 5699/6 9/19 791/55 99755/6 

66 5 161/9 97/6 79/9 9857/6 5/15 861/85 97679/6 

66 6 997/8 778/6 67/7 9799/6 5/19 57/96 87191/6 

66 11 678/8 76/6 89/7 9799/6 5/18 558/87 9979/6 

66 17 675/9 76/6 9/7 9566/6 9/18 651/58 9185/6 

66 17 558/7 65/6 5 8976/6 1/19 867/186 7916/1 

1966 1 98/15 75/1 65/16 9718/6 9/17 957/777 9555/7 

1966 7 651/5 69/6 55/5 9697/6 5/15 17/195 9876/1 
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(Ismaeel et al. 2021)

 

 (Khassaf and Hassan 2014) 
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 (3بيني شده از رابطه )مقايسه مقادير بار رسوبي معلق اندازه گيري شده با پيش (:0)شكل 

 

 

 

 کيلوگرم بر ثانيه 3/4هاي رسوبي بالاي گيري شده براي دادهمقايسه مقادير برآوري رسوب معلق با اندازه (:5شكل )
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 داده( 21گيري شده )ه( با انداز3(: مقايسه مقادير برآوردي رابطه )2جدول )

 رديف

 

 بار رسوبي مشاهداتي

 

 بار رسوبي برآوردي

 

 خطا )درصد(

 

1 87/6 595/6 89/59- 

2 77/6 768/6 99/7- 

3 99/6 776/6 66/87- 

0 91/6 966/6 59/17 

5 79/1 676/1 68/96- 

6 95/7 161/7 76/76- 

7 98/1 966/6 58/87- 

8 7/6 661/6 99/66- 

0 99/6 567/6 58/51- 

19 99/6 565/6 19/51 

11 679/6 6611/6 8/66- 

12 669/6 6615/6 8/66- 

13 91/5 896/7 81/78- 

10 56/9 196/8 95/8 

15 99/1 657/7 67/78 

16 689/6 679/6 65/61- 

17 19/6 666/6 98/69- 

15 17/6 666/6 69/65- 

16 19/6 665/6 61/65- 

76 69/6 669/6 78/66- 

71 656/6 665/6 86/67- 
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 (6ي شده با رابطه )ريگاندازه(: مقايسه مقادير دبي رسوب معلق برآوري با 3جدول )

 
 

 

1 99/6 87/6 9/19- 

7 67/78 78/87 87 

5 75/6 9/6 5/58 

9 75/9 5/15 9/99 

8 97/9 11/17 9/91 

9 67/6 98/6 6/55 

7 16/16 7/15 6/77 

5 57/6 78/6 7/6- 

6 95/6 89/6 95/16 

16 59/6 95/6 78/19 

11 5/57 9/99 98/15 

17 91/6 59/6 5/87 

15 76/7 8/7 1/7- 

19 97/195 766 76/78 

18 76/7 95/19 6/59 

19 17/6 59/6 9/58 

17 11/6 59/6 99 

15 15/6 97/6 68/76 

16 75/6 87/6 58/86 

76 71/6 99/6 1/95 

71 55/6 97/6 79/6 

77 89/55 66/79 19/58 

75 57/6 96/6 79/91- 

79 58/16 57/9 69/55 

78 59/5 85/9 99/58- 

79 89/1 98/6 71/85 

75 67/6 99/6 65/79 
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Abstract 

Obtaining appropriate and accurate methods in predicting the sediment load of rivers is of 

particular importance due to its negative effects on water quality indicators, reducing the 

capacity of reservoirs and changing the morphology of rivers. Also, the suspended sediment 

load in rivers is usually determined by hydrological methods. The aim of the present research 

is to link the suspended sediment load to the hydraulic-hydrological-morphological parameters 

of the river. To achieve this goal, dimensional analysis method was used. The measured data 

from two hydrometric stations on the Barandoz River-Urmia Lake basin were used to extract 

non-linear relationships in predicting the suspended sediment load. The evaluation of the 

estimated values of the new relationship revealed that the final presented equation has a 25% 

error in estimating the suspended sediment load compared to measured data, which indicates 

the appropriate accuracy in estimating the sediment load in rivers. 

 Keywords: Suspended load, Dimensional analysis, Morphology, River engineering. 

                                                           
1*- Associate Professor, Department of Water Science and Engineering - Water Structures, Urmia University, Urmia, Iran. 

Corresponding Author: m.hemmati@urmia.ac.ir 
2 - Ph.D. student of Water Sciences and Engineering - Water Structures, Water Engineering Department, Urmia University, 

Urmia, Iran. 
3 - Ph.D. student of Water Sciences and Engineering - Water Structures, Water Engineering Department, Urmia University, 

Urmia, Iran.  


