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� 0
hsx

�
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�x = 0 0125 ' � = 0 1 ' 
 = 4 ' qb0 = 1 =ypmW u}= QO
l}B wQDwQ=@ u=} QH x=Qty x@ T=tD K]U "CU= �t = 0 0005 w
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w �x = 0 0125 ' � = 0 1 ' 
 = 4 ' qb0 = 1 Cr=L QO Ot w

"�?6 w hr=6 |=ypmW R= |QDOwOLt |xR=@��t = 0 0005

u=Uwv G = 1pwL 'Ot w QRH Tv=mQi Q@=Q@ wO pO=at |Uv=mQi =@
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1. exchange 
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2. barotropic
3. momentum
4. composite froude number
5. stability froude number
6. radiation condition
7. open boundary condition
8. steady
9. cell
10. quadrature points `@=vt

1. Armi, L. & Farmer, D.,\Maximal two-layer
exchange 
ow through a contraction with
barotropic net 
ow", J. Fluid Mech. 164, pp.
27-51 (1986).

2. Geyer, W.R., \Time-dependent, two-layer 
ow

over a sill", The Physical Oceanography of Sea
Straits. L. J. Pratt, Ed., NATO/ASI Series,
Kluwer Academic, pp. 421-432 (1990).

3. Helfrich, K. R., \Time-dependent two-layer hy-
draulic exchange 
ows", J. Phys. Oceanog 25,
pp. 359-373 (1995).

4. Schijf, J. & Schonfeld, J., \Theoretical consid-
erations on the motion of salt and fresh water",
In Proc. of the Minn. Int. Hydraulics Conv.,
Joint metting IAHR and Hyd. Div., ASCE, pp.
321-333 (1953).

5. Lawrence, G., \On the hydraulics of Boussinesq
and non-Boussinesq two-layer 
ows", J. Fluid
Mech. 215, pp. 457-480 (1990).

6. Orlanski, I., \A simple boundary condition for

7 ! sHvB w |U |xQ=tW � h} QW

Archive of SID

www.SID.ir



"""pO=@D |xr�Ut pL QO NOC w Lax-wendro� |=ywor= |xU}=kt

unbounded hyperbolic 
ows", J. Comput. Phys.
21, pp. 251-269 (1976).

7. Press, W., Flannery, B., Teukolsky, S. & Vet-
terling, W., \Numerical Recipes", Cambridge
University Press (1986).

8. Y. C. Tai et al., \Shock-Capturing and Front-

Tracking Methods for Granular Avalanches", J.
Comput. Phys. 175, pp. 269-301 (2002).

9. Gu, L., \Frictional exchange 
ow through a
wide channel with application to the Burlington
Ship Canal", PhD thesis, Dept. of Civil Engi-
neering, University of British Columbia (2001).

sHvB w |U |xQ=tW � h} QW ! 8

Archive of SID

www.SID.ir


