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|ivt w C@Ft s�=k u=} QH ẁkw "CU= xOW xDU=m =yu; u=R}t R= u=} QH R=QD V}=Ri=
|@U= pav |x@=OQo OwHw R= |m =L 'pw= umW?; |xe=tO h=Q]= |xOwOLt QO
|xU}=kt "OQ=O =Q Q=Okt u} QDW}@ umW?; CUOq=@ |xe=tO pLt QO xm CU=
?; K]U l}ORv |xLiY w QDU@ l}ORv |xLiY QO CaQU s�=k |xir-wt `} RwD
|xir-wt umW?; |xe=tO |xOwOLt QO w |v=kwi C=LiY QO xm OyO|t u=Wv
=Pr "CU= xOWv xOy=Wt |Y=N |WNQJ u=} QH w xOw@ u}}=B x@ wQ CaQU s�=k
|ivt w C@Ft s�=k u=} QH "CU= QDU@ l}ORv |L=wv x@ OwOLt |@U= pav |x@=OQo
|=Q@ u}=Q@=v@ 'OwW|tv xOy=Wt swU w swO umW?; |xe=tO h=Q]= |xOwOLt QO
|xir-wt C=Q}}eD x@ xHwD =@ "OwW|tv p}mWD |@U= pav |x@=OQo 'swU w swO umW?;
CaQU uOw@ QDW}@ p}rO x@ OwW|t|v}@V}B 'CU= xOW xO=O KQW xmCaQU|kta
'pw= umW?; CUOq=@ |xe=tO QO |@U= pav |x@=OQo OwHw w xOvwQu}}=B u=} QH
|wrH w CUOq=@ R= QDW}@ pw= umW?; p=@ |wrH w CUOq=@ QO |oDUW?; u=R}t

"OW=@ =yumW?; u}@ |x}L=v R= QDW}@ u}vJty w swU w swO |=yumW?; p=@

|oDiW; |W@vH |SQv= |UQQ@ "3"3
CaQU C=v=Uwv R= |W=v |W@vH |SQv= u=R}t '3 TKE |oDiW; |W@vH |SQv=

17

www.SID.ir

www.SID.ir


Arc
hive

 of
 S

ID

"""|
=yu

mW?
;h

=Q]=
u=}Q

H|
wor=

|y=
oW}

=tR;
|U

QQ@

"QDU@ R= |oDiW; |W@vH |SQv= |=yQwDv=m "7 pmW

"QDU@ R= ROrwv} Q |=yVvD "8 pmW

"OQ=O ROrwv} Q |=yVvD Qo}O |=yxir-wt x@C@Uv =Q Q=Oktu} QDW}@'��u0i�0i |xir-wt
K]U l}ORv R=QD R= QDtm 'QDU@ l}ORv R=QD QO ROrwv} Q VvD��u0i�0i |xir-wt Q}O=kt
|xir-wt 2 x@ C@Uv =Q Q=Okt u} QDtm R}v '��u0iw0i |xir-wt "OwW|t xOy=Wt ?;
's}kDUt Q}Ut QO xO}J}BpB |x}=B h=Q]= u=} QH|wor= QO '2010 p=U QO "OQ=O Qo}O
Qo}O x@ C@Uv =Q Q=Okt u} QDtm '��u0iw0i |xir-wt xm CU= xOt; CUOx@ xH}Dv u}=
pmW� QDU@ l}ORv R=QD QO ���0iw0i |xir-wt [23]"CU= xDW=O ROrwv} Q |=yVvD
|=yxir-wt Qo}O x@ C@Uv Q=Okt u} QDW}@ pw= umW?; CUOq=@ p=@ |x@r QO w �x8
QDU@ l}ORv R=QD wO Qy QO ROrwv} Q VvD |xir-wt u}= u}vJty "OQ=O =Q ROrwv} Q VvD
"OQ=O |L=wv Qo}O x@ C@Uv =Q Q=Okt u} QDW}@ '=yumW?; p=@ |wrH QO ?; K]U w

QDU@ |WQ@ VvD |UQQ@ "5"3
xDiW; |RQt |x}q |x}L=v QO |Oa@xU |=yCaQU 'QDU@ |WQ@ VvD |x@U=Lt QO
|xrY=i QO x]kv Qy QO 5Qovu}}=B QoTL xm ?}DQD u}= x@ �QDU@ |QDt|Dv=U 0 5�
h=Q]= \=kv� xk}kO 5 w 3 COt x@ 'CU= xOW s}_vD QDU@ |QDt|Dv=U 5 5

xm =yumW?; h=Q]= |L=wv Q}=U x@ C@Uv |WQ@ |x}q O=ODt= QO CUOu}}=B x@
"CU= |v}@ V}B p@=k CU= xOQm =O}B V}=Ri= |oDiW; |W@vH |SQv=

ROrwv} Q |=yVvD |UQQ@ "4"3
R= |W=v \UwDt u=} QH swDvtwt pO=@D swyit x@ 4ROrwv} Q |=yVvD xmv}= x@ xHwD =@
TRE2 = ��u0iw0i 'TRE3 = ���0iw0i |=yxirwt 'OvDUyCaQU C=v=Uwv
'8 pmW QO "OvDUy VvD TvH R= '|U=tt |=yxir-wt TRE1 = ��u0i�0i w
xOW xO=O u=Wv ?; K]U w QDU@ l}ORv R=QD 2 QO ROrwv} Q |=yVvD |=yQwDv=m
x@ C@Uv |QDnQR@ Q}O=kt ��u0i�0i |xir-wt 'OwW|t xOy=Wt xm Qw]u=ty "CU=
w 5 ,=OwOL ?}DQD x@ ��u0i�0i |xir-wt |xv}W}@ xm |}xvwo x@ 'OQ=O Qo}O |xir-wt wO
CUOu}}=B QO =yu; Q}O=kt |xv}W}@ w CU=��u0i�0i w��u0iw0i |=yxir-wt Q@=Q@ 6
u}@ |x}L=v QO��u0i�0i |xir-wt u}vJty "CU= xO=O MQ p=@ |wrH QO w =yumW?;
OUQ|t Q_v x@ "CU= swU w swO umW?; u}@ |x}L=v R= QDW}@ R}v swO w pw= umW?;
xm CU= u}= p}rO |wk |[Qa u=} QH O=H}= w u=} QH |wor= QO =yumW?; Q}F-=D

18

www.SID.ir

www.SID.ir


Arc
hive

 of
 S

ID

3/
1|

xQ=t
W'

33
�2

|xQ
wO'

�13
96

R}}=B
�h

}QW
u=Qt

a|
UOv

yt |xv}W}@ pLt xm CU= xOt; CUOx@ xH}Dv u}= '|QU |=yumW?; h=Q]= |WQ@
|xv}W}@ xm |r=L QO CU= xO=Di= j=iD= umW?; u}twO |xe=tO QO |WQ@ VvD
|=ypmW QO xmv}= x@ xHwD =@ [30]"CU= xO=O MQ umW?; u}rw= lwv QO |oDUW?;
2 pwOH QO 'CU= xOW xQ=W= hrDNt `]=kt R= |}xvwtv |x�=Q= x@ \ki 'xOW x�=Q=

"Ov=xOW xU}=kt |:tm CQwYx@ hrDNt |=yQDt=Q=B |xv}W}@ Q}O=kt

|Q}oxH}Dv "4
|QBUQU|}=DxU |QU |=yumW?; h=Q]= u=} QH |wor=|UQQ@ x@ Q[=L Q=DWwv QO
xOW pY=L G}=Dv u}= w xDN=OQB s}kDUt Q}Ut QO jQeDUtQ}e Cr=L QO ?P=H

%CU=
|[Qa |=yCaQU V}=Ri= xH}Dv QO w u=} QH |}=OH Ea=@ =yumW?; Q=QkDU= "1
E=OL= R= |W=v |oOWnvD p}rO x@ u}vJty w xOW =yu; CUOq=@ QO |kta w
V}=Ri= p@=kt pL=U =D =yumW?; p=@ |wrH QO |rw] |=yCaQU '=yumW?;

"CU= xDi=}
|=yumW?; p=@ |wrH R= QDW}@ pw= umW?; p=@ |wrH QO |rw] |=yCaQU "2
xOw@ swO umW?; p=@ |wrH R= QDW}@ swU umW?; p=@ |wrH QO w swU w swO
1 6 w 2 ,=OwOL pw= umW?; p=@ |wrH QO |rw] |=yCaQU |xv}W}@ "CU=

"CU= xOw@ swU w swO |=yumW?; p=@ |wrH Q@=Q@
QDU@ l}ORv R=QD QO w u=} QH |}=OH |x}L=v QO |[Qa C@Ft |=yCaQU "3
|DWoR=@ u=} QH|ivt|[Qa |=yCaQU u}vJty w Ov=xDW=O =Q Q=Okt u} QDW}@
Q=Okt u} QDW}@ swU w swO |=yumW?; p=@ |wrH w =yumW?; u}@ |x}L=v QO

"Ov=xDW=O ?; K]U l}ORv R=QD QO =Q
=yumW?; u}@ w pw= umW?; CUOq=@ p=@ |x@r QO |kta C@Ft |=yCaQU "4

"Ov=xDW=O OwHw
QDt=Q=B xm OyO|t u=Wv u=} QH |wor= QO |oDiW; |W@vH |SQv= QDt=Q=B |UQQ@ "5
|x}q QO w xDW=O =Q Q=Okt u} QDW}@ pw= umW?; CUOq=@ p=@ |x@r QO QwmPt

"CU= xDi=} V}=Ri= =yumW?; p=@ wrH |WQ@
|xir-wt |xv}W}@ xm OyO|t u=Wv u=} QH |wor= QO ROrwv} Q |=yVvD |UQQ@ "6
w xOw@ ��u0i�0i w ��u0iw0i |=yxir-wt Q@=Q@ 6 w 5 ,=OwOL ?}DQD x@ ��u0i�0i
"CU= xO=O MQ p=@ |wrH QO w =yumW?; CUOu}}=B QO =yu; Q}O=kt |xv}W}@
CU= xDW=O Qo}O |xir-wt wO x@ C@Uv =Q Q=Okt u} QDtm ��u0iw0i |xir-wt
u} QDW}@ 'pw= umW?; CUOq=@ p=@ |x@r QO ���0iw0i |xir-wt u}vJty w
QO u; Q=Okt u} QDtm w xDW=O =Q ROrwv} Q VvD |=yxir-wt Qo}O x@ C@Uv Q=Okt

"CU= xOw@ =yumW?; u}@ w =yumW?; CUOu}}=B
=@ QDU@ |WQ@ VvD Q=Okt xm OyO|t u=Wv QDU@ l}ORv |WQ@ VvD |UQQ@ "7
QO |WQ@ VvD Q=Okt |xv}W}@ w xDi=} V}=Ri= u=} QH |}=OH |x}L=v x@ OwQw

"CU= xO=O MQ pw= umW?; CUOq=@ p=@ |x@r

"�b QDU@ |WQ@ VvD |=yQwDv=m "9 pmW
VvD w |oDiW; |W@vH |SQv= 'CaQU |=yQDt=Q=B |xv}W}@ Q}O=kt "2 pwOH

"|ROrwv} Q
Tb TKE

w � u

�cm/s� �m/s� �cm/s�
140000 9 258 7 3 6 15 8 49 8

sD} Qwor= R= xO=iDU= =@ QwmPt |=yxO=O uw}U=QDr}i R= TB w xOW CW=OQ@ �umW?;
QDnQR@ 8 SNR w 70 R= QDnQR@ 7|oDU@sy ZQi =@ w �2003 w 2000� 6p} w
=@ [26]"Ov=xOW QDr}i 9�2002� nv} Qwo w =Qwm}v Q=}at uDiQo Q_vQO w [25w24]'15 R=
w =} wy=@ Q=@ ROrwv} Q |=yVvD |}x]kvlD VwQ R= u=} QH |Oa@xU Ca}@] x@ xHwD

[6]%�10 |r= 8 \@=wQ� CU= xOW xO=iDU= '10�2004� |O

�b = (� 2
x + � 2

y)0 5 (8)

�x = �(w0iu0i + �0iu0i) (9)

�y = �(�0iu0i + �0iw0i) (10)

ZQa 'p=v=m pw] |=DU=Q QO |WQ@ VvD |xir-wt ?}DQD x@ �b w �y '�x =yu; QO xm
"OvDUy QDU@ Ov};Q@ |WQ@ VvD w p=v=m

QO "OyO|t u=Wv =Q =yumW?; h=Q]= QO QDU@ |WQ@ VvD |=yQwDv=m '9 pmW
ẁQW xm OwW|t xOy=Wt |WQ@ VvD V}=Ri= =@ |x}L=v l} 'pw= umW?; CUOq=@
|}=OH |x}L=v x@ u=} QH OwQw =@ "CU= u=} QH |}=OH |x}L=v ẁQW Q@ j@]vt u;
xDi=}V}=Ri=|WQ@VvD xH}Dv QO w|oDiW; '|[Qa w|ktau=} QHV}=Ri= w u=} QH
|W@vH |SQv= w |ROrwv} Q |=yVvD Q=Okt |xv}W}@ Q@ j@]vt xH}Dv u}= xm CU=
umW?; CUOq=@ p=@ lwv QO |WQ@ VvD |xv}W}@ "CU= \=kv u}= QO |oDiW;
|@ wN |v=wNsy [29�27w10'9'2]'u=QoWywSB |NQ@ G}=Dv =@ xH}Dv u}= "OQ=O OwHw pw=
|xe=tO QO |WQ@ VvD |xv}W}@ xm Ov=xO}UQ xH}Dv u}= x@ QwmPt u=QoWywSB "OQ=O
VvD |UQQ@ QO '2011 p=U QO |WywSB QO "CU= xO=Di= j=iD= umW?; CUOq=@

=yCWwv=B
1. spur dike
2. scour

3. turbulent kinetic energy
4. reynolds stress
5. down looking
6. Whal
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""" |
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;h

=Q]=
u=}Q
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oW}

=tR;
|U

QQ@

7. Correlatinon
8. signal noise ratio
9. Nikora & Goring
10. Barbahuiya and Dey
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