
(Geyer & Traykovski, 2001) 



(i) Momentum balance:
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(ii) Maximum turbulent sediment load:

(Friedrichs, Wright, Scully, Ma 2001 - 2009)

 Ri  =  B 
 (Umax )

2
   =  Ric  =  1/4 

Wave and Current Supported Sediment Gravity Flow Analytical Model (WSGFAM): 

(iii) Solve for ugrav    

(iv) Deposition =  – d/dx (B ugrav) – (B ugrav)/r  

x = local down-slope direction 

r = radius of curvature of local 
         bathymetric contour  downslope                 lateral 

convergence            convergence   + = 



Umax =  
(waves2 + 
 currents2)1/2 

D

porosity p = 0.9,  g = 9.8 m/s2,  s = (ρsed/ρwater -1) = 1.6

Application of WSGFAM to Eel River shelf, CA  (Scully, Friedrichs, Wright, 2002)  

(iv) Deposition 
           = d/dx (B ugrav) 

(iii) Solve for ugrav    
Comparison of 
analytical solution to 
observed across-shelf 
velocity: 
(Observations from 
Ogston et al. 2000) 

Comparison of 
analytical solution to 
observed deposition: 
(Observations from 
Traykovski et al. 2000) 

   (neglecting lateral 
convergence in this case) 



(Friedrichs & Scully, 2007)(Wheatcroft et al., 2006)

Comparison WSGFAM 
results to observed 
seasonal deposition on 
Po subaqueous delta, 
NW Adriatic Sea: 

Observed Observed

Modeled

(Wheatcroft & Borgeld, 2000)

(Scully, 
Friedrichs

Wright, 2003)

Comparison of 
WSGFAM results to 
observed seasonal 
deposition on Eel shelf, 
Northern California: 



~ 35 m/yr Maestra 1% 

Pila 74% 

Tolle 7% 

Gnocca 11% 
Goro 8% 

Po Delta  
Total sediment load 
15 million tons/year 
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Rate
  =  

Deposition ! Subsidence

Bed Slope
  = 

Constant
 

in x
 ,  i.e.,   P  =  D ! S

"   = Const.

h!

!

Qr

z

x

h

S 

α B =  cd Umax ugrav  Ri  =  B 
 (Umax )

2
   =  Ric  =  1/4 

Riverine
 

Sediment Supply
  =  

Total Mass
 

Deposited
  +  Bypassing ,   i.e.,   Qr  =  (1-p) !s  

0

"

D dx  +  Bypassing



!
{1 " (!Ric /cd)

2}3/2
  = 

cd sg

Ric
2 #s

  
Qr 

uw
3 

 (1 " h
h$

 ) (1 " A
Qr

 )

h!
!

Qr

z

x

h

S 

h!

A  =  (1-p) !s  

0

"

S dx  



!
{1 " (!Ric /cd)

2}3/2
  = 

cd sg

Ric
2 #s

  
Qr 

uw
3 

 (1 " h
h$

 ) (1 " A
Qr

 )

h!
!

Qr

z

x

h

S 

h!

A  =  (1-p) !s  

0

"

S dx  



A  =  (1-p) !s  

0

"

S dx  

!
{1 " (!Ric /cd)

2}3/2
  = 

cd sg

Ric
2 #s

  
Qr 

uw
3 

 (1 " h
h$

 ) (1 " A
Qr

 )

h!
!

Qr

z

x

h

S 

h!



!
{1 " (!Ric /cd)

2}3/2
   =  

8 (sinh kh)3cd sg

(H3/Qr ) Ric
2 #s $3

   

(Friedrichs & 
Wright, 2004)

(Friedrichs & 
Wright, 2004)
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(Orange, 1999)
(Scully et al., 2003, showing 95-97 depocenter)


