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u=}e] CQwY x@ w OvQ}o|t CQwY sm |x}=B u=tR =@ w O}OW |=y|oOvQ=@ Cra x@
?} QND =} xDUW =Q OwN x=Q QU QO OwHwt `v=wt w |Q=H xv=NOwQ |=yxQ=vm w Q}Ut R=
|}xOwD p=kDv= "OvQ=O |}q=@ Gw= |x]kv 'xOW QmP |=y?q}U h=QowQO}y "Ovvm|t
p=kDv= 'x@=Wt |=y?wUQTvH =@ |a}@] QDU@l} QO p=}U\}Lt QO |@ wUQ C=QP
u; |v=QL@ CaQU R= QDW}@ |tm |WQ@ CaQU xm |t=ovy "OwW|t xO}t=v ?wUQ
T=tD QO QDU@ =@ ,=t�=O w Ovvm|t QDU@ |wQ Q@ VRer w uO}]re x@ ẁQW C=QP 'OwW
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QDU@ Q=@ p=kDv= Q@ Q=oOv=tQ}e u=} QH sw=OD |Ov@u=tR Q}F-=D |w "OQ=O |}=RU x@ Q}F-=D
xm O=O u=Wv |w G}=Dv w OQm |R=Ux}@W uQ=kDt w |}xrB h=QowQO}y ẁv xU =@ =Q
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`@=D ' ẁkw \}=QW |v=tR Cw=iD w OyO|tv MQ u=tRsy �""" w OwQi OOa '|WQ@ VvD
K]U p}iwQB '7 w 6 |=ypmW QO "CU= u=} QH R=QD C=}YwYN w QDU@ \}=QW

"OwW|t xOy=Wt S2 w S1 |=yV}=tR; |=Q@ ?;
XNWt QDU@ pw] QO hrDNt \=kv |=Q@ xOt; CUO x@ |=yp}iwQB x@ xHwD =@
Q}=U R= V}@ u; |=OD@= QO 'QDU@ K]U QO xOt;OwHw x@ |xOta C=Q}}eD xm CU=
QwmPt j]=vt QO w =Hx@=H =y?wUQ R= |WN@ xm swU w swO \=kv QO w xOw@ \=kv
Vy=m u=} QH jta w V}=Ri= CaQU '`]kt K]U Vy=m p}rO x@ 'Ov=xOW `tH
Gwt Q}F-=D CLD xmu}= ^=Lr x@ R}v CUOu}}=B CtU x@ |Oa@ \=kv "CU= xDi=}
Q@=Q@ QO xOW O=H}= Ctw=kt =Pr w xDW=Ov |O=} R sQi Q}}eD 'CU= xDiQov Q=Qk |@ wUQ
u}vJ QO ?; K]U R=QD w QDCN=wvm} QDU@ K]U w QDtm xOW xQ=W= \=kv QO u=} QH

"CU= xOw@ QDtm |r@k \=kv x@ C@Uv |]=kv

"S2 V}=tR; |=Q@ ?; K]U p}iwQB |xU}=kt "7 pmW

QO 19 |r= 16 \@=wQ '�15 w 14 \@=wQ� xOW QmP Oa@ uwO@ |=yxwQo xawtHt R=
"OvQ=O |QDW}@ C}ty= 'Q=oOv=tQ}e u=} QH Q}F-=D CLD hm Q=@ p=kDv=

�� = �
(�s � �)gdi

= RhS0
(s� 1)ds

(16)

Re� =
p
gRhS0 ds
�

(17)

Fr� = Qpp
(s� 1)gd5

s
(18)

� = Qs
Qp�(s� 1)

(19)

'hm ?}W S0 '|m}rwQO}y `=aW Rh '|WQ@ VvD � 'ROr}W QDt=Q=B ��'=yv; QO xm
w C=QP XwYNt sQH ?}DQD x@ � w �s 'xQP OwQi Fr� 'xQP |WQ@ ROrwv} Q Re�
'?wUQ |@O Qs 'h=QowQO}y |xv}W}@ |@O Qp 'xQP Q]k di '?; XwYNt sQH

"OvDUy pkF ?=DW g w C=QP Q]k ds 'xDU@=w QDt=Q=B K

Q=Okt xJv=vJ 'CU= ROrwv} Q Oa@ uwO@ QDt=Q=B |=v@t Q@ u=} QH \}=QW X}NWD
"Ow@ Oy=wN xDiW; u=} QH x=ou; 'OW=@ 2000 R= V}@ =yp=v=m QO u;

C=QP uOW jrat \}=QW "6"2
|xOvyOu=Wv xm 'OQ=O OwHw C=QP uOw@ jrat \}=QW pQDvm |=Q@ |irDNt |=yQ=}at
QO xm 'OQ=O |oDU@ (U�!s ) C@Uv x@ xm 'OvDUy hm Q=@ CQwY x@ C=QP CmQL
CUO x@ 20 |x]@=Q R= U� w CU= jQeDUt Cr=L C=QP \wkU CaQU !s u;
w xOw@ OL=w 'OwW|t xDN=vW 23Orwvo@ Q=}at u=wva x@ xm '(U�!s ) C@Uv "O};|t
R= QDtm Q}N= C@Uv xm |DQwY QO w CU= 0/25 |w=Ut 24Ovrwov= O=yvW}B j@]
[35 w 34]"CU= hm Q=@ CQwY x@ \ki C=QP CmQL x=ou; 'OW=@ |O=yvW}B Q=Okt
[36]%"CU= xOQm x�=Q= =Q 22 w 21 \@=wQ '(!) C=QP \wkU CaQU OQw;Q@ |=Q@ |@ wQ
U� =

p
gRhS0 (20)

!s =
p2 3g(Gs � 1)d250 + 36�2 � 6�

D50
d < 2mm (21)

!s = 3 22(d50)0 5 d > 2mm (22)
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l}D=tv}U CHRr v w ?wUQ C=QP |r=oJ Gs '�QDt Q@ QDt� p=v=m hm ?}W S0

"OvDUy p=}U
QDU@ |=Q@ 0/014 w 0/006 ?}W wO R= Q[=L VywSB |=yV}=tR; QO
7/9 =@ Q@=Q@ Q}N= ?}W wO QO u=} QH jta |xv}W}@ "CU= xOW xO=iDU= |@ wUQ
|=Q@ (U�!s ) Oa@|@ Q=Okt '3 pwOH QO "CU= xOW |Q}oxR=Ov= QDt|Dv=U 8/3 w

"CU= xOW x�=Q= QDU@ hrDNt |=y?}W
w |HwQNQ}W |oOWR=@ u=R}t j} Q] R= =Q u; 'AtB |HwQN u=R}t pQDvm |=Q@
|W}=tR; hrDNt |=yCr=L QO QDU@ ?}W uwJ w xOQm xQ@}r=m '|tHL VwQ x@
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=@ |Ov@xv=O |=Q@ 0/014 w 0/006 ?}W wO CyH |}xU}=kt R}v '9 pmW QO
|W}=Ri= OvwQ "Ovm|t O}}-=D =Q |r@k ?r=]t xm 'CU= xDiQo CQwY QDt|r}t 3 Q]k

151



"""QO
?wU

Qp
=kDv=

QOQ
F -wt

pt=w
a|

UQQ
@

"?wUQ |@O x@ C@Uv |Q=oOv=tQ}e OOa C=Q}}eD "13 pmW

"u=} QH Q=m pm x@ C@Uv |Q=oOv=tQ}e OOa C=Q}}eD "14 pmW

(�) |Q=oOv=tQ}e OOa C=Q}}eD "4"3
u=} QH QO QF-wt QDt=Q=B 'u=QoWywSB Q}=U \UwD xDiQo CQwY |=yVywSB T=U= Q@
CaQU C@Uv R= xm &CU= |Q=oOv=tQ}e OOa '?wUQ p=kDv= u=R}t =@ Q=oOv=tQ}e
Q=Okt T=U= Q@ "OwW|t pY=L x}=B u=} QH |WQ@ CaQU x@ V}=Ri= p=L QO u=} QH
OOa C=Q}}eD '13 pmW QO "Ovm|t Q}}eD ?wUQ p=kDv= \}=QW 'Q=oOv=tQ}e OOa
xOy=Wt OYQO 1/4 w 0/6 ?}W wO |=Q@ |@ wUQ |@O x@ C@Uv |Q=oOv=tQ}e
|r=kDv= ?wUQ u=R}t |Q=oOv=tQ}e OOa V}=Ri= =@ 'Q}N= pmW x@ xHwD =@ "OwW|t
C=Q}}eD OwW|t x_Lqt xmv=vJ |iQ] R= "CU= xDi=} V}=Ri= ?}W wO Qy |=Q@
xOQm =RHt Qo}Om} R= ,qt=m Cr=L wO QO =Q G}=Dv 'x}=B u=} QH ?UL Q@ |@ wUQ
OwHw |D}a[w u}vJ '|WQ@ CaQU |Q}oQ=m x@ \}=QW QO xm |DQwY QO 'CU=

"OQ=Ov
"CU= |WQ@ CaQU w x}=B u=} QH CaQU C}y=t Cw=iD R= |W=v xr�Ut u}=
QDt=Q=B x@ C@Uv ?wUQ p=kDv= QO |}=RU x@ Q}F-=D 'xDiQo CQwY u=} QH Q=m pm
Q=m pm x@ C@Uv |Q=oOv=tQ}e OOa C=Q}}eD '14 pmW QO [32]"OQ=O |Q=oOv=tQ}e
Q=m pm V}=Ri= 'u; T=U= Q@ xm 'OwW|t xOy=Wt hrDNt |=y|Ov@xv=O =@ u=} QH
w |r G}=Dv =@ xm 'OQ=O |t}kDUt C@Uv Q=oOv=tQ}e QDt=Q=B Q=Okt x@ C@Uv u=} QH

"OyO|t u=Wv =Q |rw@k p@=k |ovy=ty 'Q[=L VywSB G}=Dv w u=Q=mty

"xDU@=w QDt=Q=B w xQP OwQi Oa@|@ |=yxir-wt C=Q}}eD "11 pmW

"ROr}W QDtQ=B w xQP ROrwOv} Q Oa@|@ |=yxirwt Q}F-=D "12 pmW

QF= xm OyO|t u=Wv C=Q}}eD OvwQ |xU}=kt u}vJty "OwW|t xOy=Wt |rw@k p@=k
|xar=]t G}=Dv ?}W xmv=vJ 'OQ=O |}=RU x@ Vkv ?wUQ p=kDv= QO QDU@ ?}W
"CU= QDtm Q}N= Q=Okt R= nv=w w |r G}=Dv x@ \w@ Qt QDU@ ?}W w �0/006� Q[=L

(��; Re�; F r�) Oa@|@ |=yQDt=Q=B |UQQ@ "3"3
�xQP OwQi� pkDUt Oa@ uwO@ xwQo =@ (�) xDU@=w Oa@ uwO@ QDt=Q=B |oDU@ty |UQQ@
pmW� Ovm|t uWwQ QDW}@ =yv; p=kDv= QO =Q ?wUQ C=QP |xR=Ov= Vkv '(Fr�)
QO pkDUt w xDU@=w |=yxwQo |x]@=Q '|W}=tR; hrDNt \}=QW QO wQ u}= R= "�11
u=tR w C=QP Q]k '?}W %Ovv=t '|rY= |=yQ}eDt Q}F-=D "CU= xOW s}UQD Qo}Om} Q@=Q@
|=yQ}eDt xwQo u}@ \=@DQ= OvwQ xm CU= xOw@ |}xvwo x@ ?wUQ p=kDv= OvwQ QO x}=B

"CU= x@=Wt |=yCr=L ?re= |=Q@ pkDUt w xDU@=w
u=wD|t =Pr w CU= xDi=} Vy=m u=} QH Q@ CHRr Vkv 'ROrwv} Q OOa V}=Ri= =@
|x]@=Q 'xOW s=Hv= |=yV}=tR; QO "OQm Q_v hQY ROrwv} Q Oa@uwO@ QDt=Q=B Q}F-=D R=
'CU= xOW |UQQ@ (��) ROr}W QDt=Q=B =@ (Re�) xQP |WQ@ ROrwv} Q Oa@|@ OOa
G}=Dv |=Q@ |WQ@ ROrwv} Q OOa Q}O=kt "OwW|t xOy=Wt 12 pmW QO u; G}=Dv xm
xDiW; ,qt=m u=} QH R= |m =L xm 'CU= xOw@ 5000 R= QDW}@ xQ=wty xOt;CUOx@

"CU= Z=te= p@=k u=} QH Q@ ROrwv} Q OOa Vkv =Pr &CU=

152



1/
1|

xQ=t
W'

38
�2

|xQ
wO'

�14
01

Q=y@
�h

}QW
u=Qt

a|
UOv

yt u}@ |]N |x]@=Q 'T=U= u}= Q@ "�15 pmW� OyO|t u=Wv =Q |@ wN |ovy=ty
xOW xQ=W= u; x@ 4 pwOH QO w G=QNDU= ?wUQ p=kDv= =@ u=} QH Q=m pm u=R}t

"CU=

|Q}oxH}Dv "4
C@F p}rO u}ty x@ "OQ=O |Y=N |=y|oS} w '=yp}Ut w |rYi |=yxy=Q@; QO u=} QH
pmWt |Q=m ,qwY= '|rYi |=yxy=Q@; QO ?wUQ w u=} QH |=yQDt=Q=B |Q}oxR=Ov= w
R= |rYi |xy=Q@; XwYNQO xar=]t OQm} wQ wQ u}= R= "CU= umttQ}e |y=o w
u}W}B C=ar=]t OwOLt G}=Dv "CU= Q}PBs=Hv= |Q=m |y=oW}=tR; |R=UpOt j} Q]
|xv}W}@ w u=tR '=y?wUQ C=QP |xR=Ov= 'xy=Q@; ?}W Vkv xm CU= u; R= |m =L
xm O=O u=Wv Q[=L VywSB G}=Dv "OvQ=O |yHwD p@=k C}ty= '?q}U Gw= |@O
2 V}=Ri= =@ xm |Qw] x@ 'OQ=O |O=} R C}ty= hm Q=@ p=kDv= QO p=v=m ?}W Vkv
5 ,=@} QkD CUOu}}=B x@ |r=kDv= ?wUQ pm '0/014 x@ 0/006 R= hm ?}W |Q@=Q@
QDt=Q=B '?wUQ |@O V}=Ri= =@ xm O=O u=Wv G}=Dv u}vJty "CU= xDi=} V}=Ri= Q@=Q@
u=tR "OQ=O u=} QH Q=m pm QO QF-wt Vkv QDt=Q=B u}= w O@=}|t V}=Ri= |Q=oOv=tQ}e
x@ xm CU= u; R= |m =L 'OyO u=Wv =Q |@O V}=Ri= CaQU Q}F-=D Ov=wD|t xm 'x}=B
?q}U |Q}oGw= u=tR xJ Qy xm |Qw] x@ &CU= QF-wt |rYi |xy=Q@; QO COW
\UwD ?} QND w |@=QN p=tDL= w CU= QDW}@ ?wUQ p=kDv= u=mt= 'OW=@ QD`} QU

"OQ=O OwHw p}U

|v=OQOk w QmWD
CU} R \}Lt w ?; |xOmWywSB |tra |=yC}=tL R= 'Q[=L Q=DWwv u=oOvU} wv

"Ovvm|t |v=OQOk w QmWD OyWt |UwOQi x=oWv=O

"|r=kDv= ?wUQ u=R}t x@ C@Uv u=} QH Q=m pm C=Q}}eD "15 pmW
"xOW G=QNDU= |vw}UQoQ CqO=at "4 pwOH

R2 Equation

0/968 W�t = 1156=1W0=7859
K Study-S1

0/915 W�t = 1612=6W0=6251
K Study-S2

0/931 W�t = 408=92W0=4241
K Lee2004

0/960 W�t = 4952=2W0=7732
K Wang2020

V}=Ri= ?wUQ OQmrta u=R}t 'q=@ Q}O=kt =@ |=yh=QowQO}y QO |rm Qw] x@
u=} QH OwHw u=} QH Q=m pm =@ |r=kDv= ?wUQ u=R}t u}@ |O=} R \=@DQ= w O@=}|t
nv=w G}=Dv =@ pw= |QU |=yV}=tR; |=Q@ xDiQo CQwY uw}UQoQ p}rLD xm 'OQ=O
�2004� u=Q=mty w |r G}=Dv =@ swO |QU |=yV}=tR; w �2020� u=Q=mty w

=yCWwv=B
1. dunes
2. Graf & Suszka
3. Kuhnle
4. Wang
5. Qu
6. Lee
7. Wu
8. Hu & Abrahams
9. Bombar
10. Billi
11. Zarrati
12. Maurin
13. Yang
14. Ripple Bed
15. Mrokowska
16. Mao
17. armour layer
18. Ockelford
19. Xiao

20. Duan
21. Manning formula
22. Suszka & Graf
23. Bagnold
24. Engelund
25. Graf
26. Chezy

�References� `@=vt
1. Khosravi, K., Chegini, A.H., Cooper, J.R. and et al.

\Uniform and graded bed-load sediment transport in
a degrading channel with non-equilibrium conditions",
International Journal of Sediment Research, 35(2), pp.
115-124 (2020).

2. Roshani, E., Hossienzade Dalir, S., Farsadizade, D. and
et al. \Alluvial streams; bed forms; reducing width tran-
sitions; ripple height", Journal of Water and Soil, 31(1),
pp. 28-39 (2017).

153



"""QO
?wU

Qp
=kDv=

QOQ
F -wt

pt=w
a|

UQQ
@

3. Shafai Bajestan, M. \Basic theory and application of hy-
draulic sediment transport", 560, Shahid Chamran Uni-
versity Press (in Persian) (2009).

4. Samadi-Boroujeni, H., Maleki, P., Fattahi-Nafchi, R. and
et al. \Experimental study on the e�ect of the parallel
and 
ake ripple bed forms on the manning roughness
coe�cient", Journal of Hydraulics, 8(4), pp. 55-65 (in
Persian) (2013).

5. Bombar, G., Elci, S�., Tayfur, G. and et al. \Experimen-
tal and numerical investigation of bed-load transport un-
der unsteady 
ows", Journal of Hydraulic Engineering,
137(10), pp. 1276-1282 (2011).

6. Graf, W. and Suszka, L. \Unsteady 
ow and its e�ect
on sediment transport", In 21st IAHR Congress (1985).

7. Kuhnle, R.A. \Bed load transport during rising and
falling stages on two small streams", Earth Surface Pro-
cesses and Landforms, 17(2), pp. 191-197 (1992).

8. Wang, Z., Krob, W. and Plate, E. \An experimental
study of bed deformation in unsteady and non-uniform

ows", Int. J. Sediment Res., 9(3), pp. 206-215 (1994).

9. Qu, Z. \Unsteady open-channel 
ow over a mobile bed",
Ecole Polytechnique Federale de Lausanne, Lausanne,
Switzerland (2002).

10. Lee, K.T., Liu, Y.L. and Cheng, K.H. \Experimental
investigation of bedload transport processes under un-
steady 
ow conditions", Hydrological Processes, 18(13),
pp. 2439-2454 (2004).

11. Wu, W., Vieira, D.A. and Wang, S.S. \One-dimensional
numerical model for nonuniform sediment transport un-
der unsteady 
ows in channel networks", Journal of Hy-
draulic Engineering, 130(9), pp. 914-923 (2004).

12. Hu, S. and Abrahams, A.D. \The e�ect of bed mobility
on resistance to overland 
ow", Earth Surface Processes
and Landforms: The Journal of the British Geomorpho-
logical Research Group, 30(11), pp. 1461-1470 (2005).

13. Hasan, M.A., Egozi, R. and Parker, G. \Experiments on
the e�ect of hydrograph characteristics on vertical grain
sorting in gravel bed rivers", Water Resources Research,
42(9) (2006).

14. Billi, P. \Flash 
ood sediment transport in a steep sand-
bed ephemeral stream", International Journal of Sedi-
ment Research, 26(2), pp. 193-209 (2011).

15. Kaboorani, S. and Shanehsazzadeh, A. \Modeling the
saltation and evaluating the parameters a�ecting the
random movement of sediment particles in bed Load
transport under steady 
ow", Modares Civil Engineer-
ing Journal, 14(1), pp. 95-104 (2014).

16. Tabarestani, M.K. and Zarrati, A. \Sediment transport
during 
ood event: a review", International Journal of
Environmental Science and Technology, 12(2), pp. 775-
788 (2015).

17. Maurin, R., Chauchat, J. and Frey, P. \Dense granu-
lar 
ow rheology in turbulent bedload transport", arXiv
preprint arXiv: 06712/1602 (2016).

18. Yang, Z., Li, H., Liang, B. and et al. \Laboratory exper-
iment on the bed load sediment transport over a rippled
bed", Journal of Coastal Research, 75(sp1), pp. 497-501
(2016).

19. Mrokowska, M.M., Rowinski, P.M., Ksiazek, L. and et
al. \Laboratory studies on bedload transport under un-
steady 
ow conditions", Journal of Hydrology and Hy-
dromechanics, 66(1), pp. 23-31 (2018).

20. Mao, L. \The e�ects of 
ood history on sediment trans-
port in gravel-bed rivers", Geomorphology, 322, pp. 196-
205 (2018).

21. Ockelford, A., Woodcock, S. and Haynes, H. \The im-
pact of inter-
ood duration on non-cohesive sediment
bed stability", Earth Surface Processes and Landforms,
44(14), pp. 2861-2871 (2019).

22. Xiao, Y., Hu, J. and Yang, F. \Experimental investi-
gation of e�ects of unsteady 
ow on bed-load trans-
port process", Journal of Waterway, Port, Coastal, and
Ocean Engineering, 146(4), 06020001 (2020).

23. Duan, Z., Chen, J., Jiang, C. and et al. \Experimen-
tal study on uniform and mixed bed-load sediment
transport under unsteady 
ow", Applied Sciences, 10(6)
(2020).

24. Khosravi, K., Chegini, A.H., Binns, A.D. and et al. \Dif-
ference in the bed load transport of graded and uniform
sediments during 
oods: An experimental investigation",
Hydrology Research, 50(6), pp. 1645-1664 (2019).

25. Wang, L., Cuthbertson, A., Pender, G. and et al. \Bed
load sediment transport and morphological evolution in
a degrading uniform sediment channel under unsteady

ow hydrographs", Water Resources Research, 55(7),
pp. 5431-5452 (2019).

26. Shahsavari, H., Panahi, G. and Khodashenas, S. \Inves-
tigation of the e�ect of a sudden 
ood wave on the tran-
sition of bed loading in dry ducts and the e�ect of sub-
merged plates on reducing bed load", Journal of Water
and Soil Conservation, 26(3), pp. 91-107 (in Persian)
(2019).

27. ASTM D. \Standard test method for particle-size anal-
ysis of soils (2007).

28. Chanson, H. \Hydraulics of open channel 
ow", Elsevier
(2004).

29. Julien, P.Y. \River Mechanics", Cambridge University
Press (2018).

30. Suszka, L. \Sediment transport at steady and unsteady

ow: a laboratory study", Lausanne, EPFL, pp.1-280
(1987)

31. Wang, L., Cuthbrtson, A.J., Pender, G. and et al. \Ex-
perimental investigations of graded sediment transport
under unsteady 
ow hydrographs", International Jour-
nal of Sediment Research, 30(4), pp. 306-320 (2015).

32. Wang, L., Cuthbrtson, A.J., Zhang, S.H. and et al.
\Graded bed load transport in sediment supply limited
channels under unsteady 
ow hydrographs", Journal of
Hydrology, 595, 126015 (2021).

33. Pender, G., Shavidchnko, A.B. and Chegini, A. \Sup-
plementary data con�rming the relationship between
critical shields stress, grain size and bed slope", Earth
Surface Processes and Landforms: The Journal of the
British Geomorphological Research Group, 32(11), pp.
1605-1610 (2007).

154



1/
1|

xQ=t
W'

38
�2

|xQ
wO'

�14
01

Q=y@
�h

}QW
u=Qt

a|
UOv

yt

34. Esmaili, K., Shafaei Bajestan , M. and Kashe�pour, S.M.
\Experimental investigation of the e�ective parameters
on sediment transport under 
ash 
ood", Iranian Jour-
nal of Watershed Management Science and Engineering,
1(2), pp. 3-10 (in Persian) (2007).

35. Alebouyeh, A., Esmaili, K. and Khodashenas, S. R.
\Comparison of the e�ects of 
ow pattern and bed slope
on ediment transport in laboratory conditions". Water
and Soil, 28(2), pp. 286-295 (In Persian) (2014).

36. Morris, G. and Fand, J. \Reservoir sedimentation",
Handbook McGraw-Hill (1997).

37. Graf, Walter H. and Altinakar, Mustafa S. \Fluvial hy-
draulics: 
ow and transport processes in channels of sim-
ple geometry", Chichestyer, 551, pp.1-680 (1998).

38. Hassanzadeh, Y. \Evalution of sediment load in a nat-
ural river", Journal of the Water International, 32(1),
pp.145-154 (2007).

155




