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Objective

O Create a fully coupled 1-dimensional erodible
bed with suspended and bed load sediment
transport model with looped network system

O Conditions:
Unsteady flow
Separate sediment transport by Bed load and Suspended load
Non-equilibrium sediment transport
Looped network system
Trap efficiency (deposit and transported)

2 Model application:

Belley area (18 km:11.3 miles) of upper Rhone River in France
France National Rhone River Authority (CNR)
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Location — Southwest of France
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ownstream of Rhone River- Marsellle

&

2 Carpentras i
Anl L »

'

o oAVignon s

Vaucluses

v

r
3

¢ /" _
SASaintes-Maries-de-1a-Mer' 155
_ .

T

L ‘iCadenet

aint-Louis"du-Rhone
N
&~
o

Witrolles
@ ¥

Yol

\7' )
©2016/Google X b
Data SIO, NOAA, U'S: Navy, NGA, GE%_(;@‘», Z % =
Image Landsat sf5iMarseille

Image © 2016 DigitalGlobe

b

~Googleearth

aitulr S




Rhone River & Arve River

Rhone River from Lac Leman
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Practical Aspects of
Computational
River Hydraulics

136 Practical Aspects of Computational River Hydraulics

J.A. Cunge, F.M. Holly, Jr

Société Grenobloise d’Etudes et d'Applications
Hydrauliques, SOGREAH, Grenoble

A. Verwey

International Institute for Hydraulic and Environmental
Engineering, Delft

7T

Pitman Advanced Publishing Program
Boston - London - Melbourne

GENISSIAT _SEYSSEL
CHAUTAGNE
BELLEY

BREGNIER .CORDON
SAULT_.BRENAZ
LOYETTES

MIRIBEL .St CLAIR
LYON ‘;

Lac du Bourget

PIERRE. BENITE
DEVELOPMENT OF THE RHONE

e BETWEEN SWITZERLAND AND
7] THE SEA

VAUGRIS

TOURNON ) isére I

BOURG LES VALENCE \' BOURG LES VALENCE

%
VALENCE ‘L
Ze BEAUCHASTEL
7 o Z

(g0

BEAUCHASTEL

BAIX_LE LOGIS NEUF [CE LOGIS NEUF
-y
<
MONTELIMAR 2 [fp MonTELIMAR
= CHATEAUNE:J:: DU NE

DONZERE
MONDRAGON

PONT St ESPRIT

CADEROUSSE

MONDRAGON

=z
2 Power and —_—
= SAUVETERRE novigaton | BEAUCAIRE
- S-CaR ol
Jux(
=
<+

AVIGNON

[ LOvETTES
D H
am L

P - _ [T AVIGNON |
SCAVIGNONI e 2% :;!
Power plant

e
ABREGUES BEAUCATRE .
% Lock DERO
TARASCON =z & %‘E

0 10 20 30 40 S0km
Operatonal
Elag
FOSN L ore !] Construction

Canal du Rove

MARSEILLE D Fanned

VALLABREGUES

BEAUCAIRE
]

Fig. 4.2. Present and proposed development on the Rhdne River in France




o Limonest!

v

s "5 Rillieux-la-Pape
gltyony
;g‘MonHuel O Meximieux
g7

-~

Ve z N
BVenissieuxtl SacZISu,
R Tt i

S 4
o g
*“k_d" ! x

5 Villefontaine

% 86 Bourgoin-Yallieu

*5la Tour-du-Pin &

JolLa.Cote-Saint-André

=\/oiron

oNantua

>
g

suf

e
HAmbérieu-en-Bugey,

o
.6 Hauteville-Lompnes
3 {

oRumilly;
¥

Yy
A

f ;

o'Alx-Ies-Balhé

¥ 4
%)
& -
%’ 92016 Google
g Cham t>eryg
Image Llandsat

Rhone River (Geneva-Lyon)

¥.
Geneye

: V.é‘O
N Geneva

5_"0 Annecy

Ak

Sty L
A e

X C;ooglé

gSa

earth,

oMegéve




Upper Rhone Management
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Belley area management

O Every 3 years of flushing event at upstream
reservoirs (Verbois & Chancy-Pougny in Swiss
and Genissiat, Seyssel & Chautagne in France)

O Concerns:

- Quantity of sediment deposit in Belley Reservoir

- Suspended load for downstream nuclear power plant
water intake facility near Lyon

- Need flushing operation at Belley Reservoir




Fluvial Sediment

O Process of erosion, transport and deposition —
very complex

O Entrainment and transportation - solid particle &
fluid movement

O Solid particle - density, shape, size & status of
surface

O Fluid movement - flow type, velocity & viscosity

O Predict a condition of equilibrium or erosion-
deposition

O Determine the quantity transported by the river




Various Issues of Sediment Deposit

O Impact the carrying capacity (Conveyance) of
river/channel

Reduce the flood control capability

ncrease the damage by flooding

ncrease of maintenance/ management cost
Reduce the original objective of structure

O O O O




Hydraulics & Geometry

0 Hydraulics

- Governing equation
- Steady flow, Unsteady flow
- Subcritical, Supercritical
O Roughness coefficient: n value
0O Energy coefficient / Momentum coefficient

O Branched network & looped network
- Divergence
- Confluence
- Looped




Hydraulics & Sediment Transport Model

O Define the objective (purpose) of project
O Decide how and where to apply the model
O Boundary condition

- Upstream & Downstream
O Bed Load, Suspended Load & Total Load
O Model coupling

- Uncoupled model & Fully coupled model
O Roughness coefficient with bed form

- Ripple, Dune & Anti-dune
O Scheme

- Explicit & Implicit
O Selection of sediment transport formulas
O Application for real natural river




Bed Form

— water surface water surf‘o_cc

A Typical ripple pattern

ﬁ O —

B Dunes and superposed ripples
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C Dunes : e
G Antidune breaking waves

D Washed-out dunes or transition

H Chute and pool

Figure 1-1. Bedform types under increasing Froude number (A to H) [Van Rijn, 1993;
adopted from Simons and Richardson, 1966].




Bed Form Example
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Ripples in Bed of Fine Sand in Flume 10.5 In. Wide; Hwang (1965) (Flow was to Left:
Flow Depth = 0.241 {t, Mean Velocity = 1.25 fps, dg = 0.230 mm, o, = 1.43)
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Froude Number = 1.17, 4, = 0.233 mm, ¢, = 1.47)
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Configuration of a Gravel Dune
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Research/ Study Process

O Selection of
Sediment Transport Formulas

OCross Section Data
O Drive Partial Differential Equation

O Create Numerical Model - Non-
equilibrium Sediment Transport

O Test and Verification




Selection of
Sediment Transport Formulas

O

O
O

Many formulas developed after Duboys (1879)- Laboratory
test & Field Measuring

Application limit: not always clearly mentioned
Selection of suitable formula:

- Apply to real natural river condition

- Difficult to select the proper formula

- Different formulas give quite different results with the same
hydraulic conditions

Need sensitivity analysis with various hydraulic parameters (Q,
V, depth, slope, Froude no.) for equilibrium sediment
discharge

Verification analysis with computer simulation for selected
sediment transport formulas



Sediment transport formulas

Author Dm Velocity |Remark
Duboys(1879) O -y c
Schoklitsch( 1935) —+—+ > C
Shields( 1936) O > C
Meyer — Peter and Muller( 1948) O > G
Einstein — Brown ( 1950) O > C
Einstein Bed Load function( 1950) R O T.S,C
Laursen( 1958) £ =< T
Shinohara — Tsubaki( 1959) O > T
Garde and Albertson(1961) o O T
Colby(1964) @) - T
Engelund —Hansen(1967) ) O T
Inglis—Lacey( 1968) O O T
Toffaleti( 1969) —+—+ O T, S, C
Ackers —White( 1973) O o T
Yang( 1973) -+ O T
Engelund —Fredsoe( 1976) O O TS B
Holtorff( 1983) -+ () T. S, C
van Riin(1984) O O T.S,C
Celik and Rodi(1991) O O S
Samaga, Ranga Raju and Garde( 1986)| —+-+ o T8, C
Rickenmann(1991) ] O C

where

O : This term exists explicitly in the formula

X :© This term does not exist explicitly in the formula
—+-+ : Serveral Classes of Sediment

T : Total Load

C : Bed Load

S : Suspended Load

Dm : Reperesentative Diameter
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Literature Study of Formula

Shields, Einstein-Brown & Duboys — overestimate
Meyer-Peter Muller — underestimate

Schoklitsch — less slope the straight lines of fitted data
Colby, Toffaleti and Engelund-Hansen — best agreement

Einstein bed load function, Larsen & Inglis-Lacey — close to
a mean line of data, but not fit the data

Blench — small slope intersecting the data

Yang, Engelund and Hansen, & Ackers and White — better
than others in the field and laboratory data

O Bed-load prediction:

-Einstein Brown formula seems to be 10 times greater than
those predicted by Meyer-Peter Muller and Schoklitsch

O O 0 0 0O

O 0O




Continue

O

-Toffaleti was best among all the formulas tested

Total-load Prediction: Yang's (1973) formula seems to be
close to the measured suspended load discharge at a
higher range of sediment discharge, but much greater at a
lower range of sediment discharge

Yang's (1973) formula very poor results for large-scale
river (Flow depth> 1m)

Engelund-Hansen (E & H), Ackers-White (A & W) and van
Rijn were preferable in various cases

Meyer-Peter Muller (MPM) is also tested because it was
commonly used or cited

van Rijn created four (4) formulas with bed load and
suspended load separation



Van Rijn’'s Bed Load & Suspended Load

O Van Rijn Part |: Bed Load
qb:O.053[(5-1)g0-5D501-5T2-1/D*0-3
or g,=Cp,Vp0,
O Van Rijn Part Il: Suspended Load
g.=FVhCa, Ca=0.015D.,/a*T%5/D*0:3
O Van Rijn Part IlI: Simplified Bed Load
d,=0.005{(V-Vcr)/[(s-1)gDso]*°}**Dsy' 2V
O Van Rijn Part Ill: Simplified Suspended Load
9.=0.012{(V-Vcr)/[(s-1)gDc]°}?>4Dg,D.0-6V0-2
Vcr=0.19D.*!og(12R/3Dy,) for 100<D,,<500um
Vcr=8.5D.,%%log(12R/3Dy,) for 500<D,<2000um




Reference Level and Conenctration

-s——concentration profile

reference level

2 real bed
averag} ~ iy =N V.l
rag - N gl
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{Fig. 3) Definition sketch for reference level and
reference concentration




Predicting Entrainment of Sediment
INnto Suspension

{Table. 2> Performance of various formula

Formula Me Ad
Einstein( 1950) 1.37 3.45
Engelund and Fredsoe( 1976) 0.50 53
Smith and McLean( 1977) 0.88 2.42
Itakura and Kish( 1980) 6.70 2.22
van Rijin(1984) 1.31 2.19
Celik and Rodi( 1984) 2.57 2.03
Akiyama and Fukushima( 1986) 0.12 8.15
Proposed formulation 1.00 7

Where
Me : mean value of discrepancy ratio Caep/ Caeo
Ad : mean absolute deviation of discrepancy ratio

Caep/ Caeo
Caeo, Caep : observed and predicted values of equilibrium

near-bed sediement concentration
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Test Selected Sediment Transport Formulas

O Selected 7 transport formulas were tested

- Engelund-Hansen (E & H)
- Ackers-White (A & W)

- Meyer-Peter Muller (MPM)
- van Rijn: 4 formulas

O Test diameter of sediment between 0.005 mm(5
um: very fine silt) and 100 mm (10 cm: small
cobbles)

O Analyze the sensibility of the formulas

O Various hydraulic parameters (discharge, energy
line, velocity, depth, width and Froude number)




Hydraulic Parameters

(Table. 3) Hydraulic parameters used by computer simulation

Depth Width Area n Hydraulic Velocity Discharge . Froude

h(m) | B(m) | A(w) | (Kst) |RaciusR(m)| I V(m/ s) Q(r/s) | numberfr | Remark

02 10 0.2 0.014 0.14 1/ 500- | 088~023 0.17~005 | 062~0.16 | Test11~15
(12) 1/ 7500

0.8 50 4.0 0.018 0.61 1/ 500- | 1.78~0.46 1.12~184 | 064~0.16 | Test21~25
(56) 1/ 7500

1.0 10 10 0.020 0.83 1/ 500- | 1.98~044 19.8~444 | 063~0.14 | Test31~36
(50) 1/ 10000

15 30 40 0.022 136 1/ 2500~ 1.12~0.51 503~230 | 029~0.3 | Test41~45
(46) 1/ 12000

4.5 200 900 0.031 431 1/ 2500~ | 1.71~0.78 1837~701 | 0.26~0.12 | Test51~55
(32) 1/ 12000

10.0 300 3000 | 0035 9.38 1/ 2500- | 254~090 | 7622~2695 | 0.26~0.09 | Test61~66
(29) 1/ 20000

where

n : Manning roughness coefficient

T : Slope of energy grade line

Kst : Strickler coefficient




{Table. 4) Hydraulic parameters for Test 11—66

Depth Width Area n Velocity Discharge Froude
ISR hm) | 8(m) | A(m) 2 V(m/s) Qu/ s) number Fr
1 1/ 500 0.87 0.175 0.62
12 1/ 1000 0.62 0.123 0.44
13 0.2 1.0 0.2 0.014 1/ 2500 0.39 0.078 0.28
14 1/ 5000 0.28 0.055 0.20
15 1/ 7500 0.23 0.045 0.16
21 1/ 500 1.78 7.12 0.64
22 1/ 1000 1.26 5.03 0.45
23 0.8 5.0 40 0.018 1/ 2500 0.80 318 0.28
24 1/ 5000 0.56 2.25 0.20
25 1/ 7500 0.46 1.84 0.16
31 1/ 500 1.98 19.80 0.63
32 1/ 1000 1.40 14.00 0.45
33 1/ 2500 0.89 8.85 0.28
o~ 10 100 100 0.020 {5000 s b s
35 1/ 7500 051 5.10 0.16
36 0.44 a.44 0.14
41 1/ 2500 112 50.31 0.29
42 1/ 5000 0.79 35.57 0.21
43 15 30.0 45.0 0.022 1/ 7500 0.64 29.00 0.17
4 1/ 10000 0.56 25.12 0.15
45 1/ 12000 051 22.94 0.13
51 1/ 2500 1.71 1537.0 0.26
52 1/ 5000 1.21 1087.0 0.18
53 45 200.0 300.0 0.031 1/ 7500 0.99 886.0 0.15
54 1/ 10000 0.85 768.0 0.13
55 1/ 12000 0.78 701.0 0.12
61 1/ 2500 254 7622.0 0.26
62 1/ 5000 0.80 5389.0 0.18
63 3000.0 0.035 1/ 7500 1.47 4394.0 0.15
64 10.0 300.0 1/ 10000 1.27 3811.0 0.13
65 1/ 12000 1.16 3479.0 0.12
66 1/ 2000 0.90 2695.0 0.09
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MPM formula

O Increase abnormally with sediment diameter and
diminish rapidly in all cases

O For the depth of 1.5 m, MPM gives constant
sediment discharge

O Applicable to steep slope of energy grade line to
small depth

O Original formula based on the experience of
uniform flow In laboratory:

-Slope: 1/50 - 1/2500
-Diameter: 0.4 mm - 30 mm
-Depth: 1 cm<h<1.2m




A&WandE&H

O Abrupt increase of sediment discharge for the
fine sand (D<0.2 mm)

O For coarse sand (D>1 mm) with mild slope of
energy grade (I<1/7500), it diminish rapidly

O Give an unacceptable sudden variation at a limit
of application because of the exponential
coefficient, m in the formula

O E&H formula gives the results varying in a good
sense for 0.005 mm- 100 mm



EXPONENT, m
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{Fig. 11> Exponent, m, used by A & W formula



Van Rijn

O Van Rijn part 1 and Il formula generally
applicable for the range of 0.1 mm<D<2 mm with

a mild slope of energy grade line and deep
water

O Careful for using this formula for a small depth
and very fine sand

O Van Rijn part Il is applicable for the range of
0.005 mm<D<2 mm except for a small depth
(h<0.8 mm)

O Need attention for a small depth with a mild
slope



Numerical Model - Non-equilibrium
Sediment Transport

O Create fully coupled one-dimensional mobile bed model
O Condition of unsteady flow
O Non-equilibrium sediment transport
O With looped network system
O Mobile Cross Section
O 4 Governing equation plus additional equations
- Continuity - Motion
- Conservation of material in suspension
- Conservation of bed-material
- Sediment transport formula

- Roughness coefficient (considering Bed Form)
- Pick-up function and Fall velocity




Map of Modeling Boundary
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Cressin Lake
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USINE
COUPE TRANSVERSALE

AMENAGEMENT DE LA CHUTE DE BELLEY

COMPAGNIE NATIONALE DU RHONE

Brens Hydropower Plant (440 cwhi yr)
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Map of Belley Reservoir
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Map of Belley Reservoir



Cross Section & Velocity Data (CNR)
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Cressin Lake (Confluence & Divergence)

Bridge vc5

Cressin Lake Z—Z"= Bed Elevation

O Ground Elevation (m NGF)
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Definition Sketch

!
upper layer h-a  suspended load
settling pick-up
| referencelevel J | !
bottom layer a bed load
average bed
real bed

Definition Sketch in the Sediment Transport Model
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Governing Equations

Fluid continuity equation:

O0A 0 0 0
ot 0x ot ox

Fluid motion equation:

0 1 3 10 Ke 0(Q/A)
_Z+__(B_)Q+_8+_C<Q)_o @
ot gAox = A gA ot 2g Ox
Suspended material conservation equation:
0CA 0Qs
— + —— = §-qC 3
o o q €)
Bed material conservation equation:
0Ab 0Qb
lp)— + — + S =0 4
AP — ax (4)

in which x = streamwise coordinate; t = time; A = wetted cross-sectional area; Q = discharge; Z = water-
surface elevation above a datum; B = flow width; q = lateral flow; g = gravitational acceleration; B =
momentum correction coefficient; K = conveyance; Ke = coefficient of expansion-contraction; C = average
sediment concentration; Qs = volumetric suspended load; S = sediment flux between bottom layer and
waterstream; Ab = bottom layer cross-section; Qb = bed load.




Discretization of Equation

1
= — [wAf., + (1) Af,
At[w i T (1) Afj]

of
ot
LN ((f. +OAf.)-(f,+0ATL)]
aX Ax i+1 i+l) g i

fxt) =y (f +0A L)+ (1-y) (f;+0A L))

which i and n = gird point, 8 = the weighting factors for time, \ = the weighting factors for space




Solution for Algebraic System

AQ,; = F; AZ,+ G,AZb, + H; AC; + K,
AC; = F; AZ; + G, AZb; + H, AQ, + K,

in which F;, F;,, G;, G;, H;, H;,, Ki and K,

are known coefficients for the given time.

AQiﬂ = Fi+l AZiH + Gi+l AZbiH + Hi+l ACHI + Ki+1

ACiH = Fj+l AZi-!-l + G_]+l AZbiH + Hj+l AQiH 3 KJ+1




Looped Network

Al\l/ 3¥ B Q0
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Looped Network

i

For divergence (A12), the following compatibility condition is used: (FIG. )
Z,=Z,=Z,,7Zb,=7Zb,=Zb,,C,=C,=C,;, Qs =Q, ¥
For confluence (B34), the following compatibility condition is used:

Zy=12,=127,, Zbg = Zb; = Zb,, C;Q; + C,Q, = CgQp, Qp = Q5 +Q,




Application to River

The size distribution for bed material and suspended load are:

Bed material: D, = 0.034 mm, Dy, = 0.150 mm, Dy, = 0.288 mm, Dgg = 0.375 mm
Suspended load: D, =3.4 pum, Dyy = 11.5 pm, Dgy=28.0 pm, Dy, =360 pm

Using At = 5 minute and D = 11.5 pm for the condition of Q = 700 ', Z = 233.93 m, Zb = 255 m and
varying C, the concentration variation along the Belley reservoir shows as follows: (FIG. ))

The flushing operation in 1990 is lasted about 4 days. The discharge during 4 days changes with minimum Q
= 512 m¥s and maximum Q = 990 m’s. During flushing the concentration variation is observed with

minimum C = 0.7 g/l and maximum C =9 g/. The concentration variation for § pm, 11.5 pm, 20 pm, and 30
um are also given in the following figure. (FIG.)




Variation of n (Manning) based on van Rijn's Formula ——S.C.S.
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Discharge at Upstream Boundary
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Variation of concentration at Upstream ( Vions )
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Concentration Variations at Downstream Depending on Sediment Diameter

9 — mesured ( Vions : Upstream Sediment Inflow )
-

"""""" 5 um : Downstream
//A\\
8 B 11.5 ”m: Downstream // \\
/ \
/ \
.............. . ’ \
20 ym : Downstream M \ i
/ \ \
i /
\ Ve
P . / A [\
30 yum : Downstream 7 \ [
4 \ .
/
/I \\ II \\
= 6 + / \ | \
S / \ i \
=] / ; A} !
/ p \ \
~ / 4 ! \
(7)) / 7\ X ! !
u / kY N\ / \
S5+ j o
-~ / ) \, | \
J 3 h e | \
c / ) ! [ A |
(=} / v / AT
r= / N ! v
© / -
: 4 ] i // \:# ~< \'I !,- l‘
c / : i
s / \
: P i // zl “\ |
8 3 £ ' d b
- e \ ! i
¢ o / / L\
\ 73 \ / \
N g \ / X
L \ / A \
.7 \ / S 4 \
\ / 4 . \
................... \ Y i Z % \
......... \ / \
T el A& ’\\ ,/ ¥ g s, \\
\\ \\ /// ; d . - N N P \
Y R - . g N
A e ™ g N N
\~. .................. Rene S LG m s - iR \ » &
1 =] 2T \:‘ N 5 s °d
\‘\. .................................... T o 2 R
0 N T T T T T T T T T T Y S T TN Y TN SN U A Y Y T Y M v s s 0 R
0 S ' NN PR i FANY RN AT Y N IS AN AN I Y P M ' SN NN PR CHY RN AN (N OO FRMY PR N A NN I FHN: S R R |

0246 810121416182022242628303234363840424446485052545658606264666870727476788084889096
Hours




Trap Efficiency

TABLE 1. Trap Efficiency of Sediment

Diameter(ym) | Inflow(m’) | Deposit(m’) | Outflow(m’) Trap(%)
5.0 295,000 3,000 292,000 l
[1.5 295,000 84,000 211,000 28
20.0 295,000 201,000 94,000 68
30.0 295,000 284,000 31,000 89




Results

O D=5 ym - almost transported to downstream

O D=30 um — almost deposited in reservoir

o Sediment inflow — 295,000 m3

O Suppose:

- D=5 ym (30%) — very fine silt

- D=11.5 ym (30%) — fine silt

- D=20 uym (20%) — medium silt

- D=30 um (20%) — coarse & medium silt

O Trap efficiency=Deposit/inflow=119,000/295,000
= 40% =0.4




Continue

O D=5 ym pass through the reservoir
0 D=30 um 89% deposited in the reservoir

O Trap efficiency of model simulation (=0.4) gives
reasonably good result comparing the
measurement (=0.49) in 1990




O’Conner Lakes of Feather River
(Q= 65,000 cfs, Jan. 4, 2006)
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O’'Conner Lakes of Feather River
(Q= 65,000 cfs, Jan. 4, 2006) w=» 210,000 cfs (100yr)




Debris/Sediment Trap after Flooding




Sediment Deposit after removing Debris

(Q= 65,000 cfs, Jan. 4, 2006 at O’Conner Lakes, Feather River)
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Next Step

0 Apply to channels and natural rivers system
(Sacramento River, Feather River & San
Joaquin River)

O Combined with GIS and Water Quality Model

0 Combined with 2-D hydraulic model

O Long term maintenance, Channel capacity study,
Project planning

- Need to consider the change of bed elevation due to
major flood events with mobile bed model

- Consider cumulative impact of sediment deposit and
erosion




O Environmental restoration

- carefully designed or planned for heavy
sediment carrying/ transporting stream




0 HEC-RAS Sediment Model — unsteady version
of sediment transport: not available

Chapter 17 Performing a Sediment Transport Analysis

CHAPTER - i
Performing a Sediment Transport Analysis

This chapter shows how to perform a mobile bed sediment transport analysis
with HEC-RAS. A sediment model requires a geometry file, a quasi-unsteady
flow file, a sediment file and a sediment analysis plan file. Instructions on
creating a geometry file can be found in Chapter 6 of this User’'s Manual. The
other three files are described in this chapter.

P17-1

Transport Function

A transport function can be selected from the drop down box near the top of
the form. There are currently seven transport functions to select from:

e Ackers and White
Englund e Engl;‘nd and Hansen
e Copeland’s form of Laursen
e Mevyer, Peter and Muller
e Toffaleti
e Yang (sand and gravel egns.)
e Wilcock p17-2

Fall Velocity Methods

Several methods are available for computing fall velocity and the user should
select the most appropriate algorithm. The options include:

e Ruby

e Toffaleti

e Van Rijn

e Report 12 (Default method in HEC-6) p17-3
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Q & A: Sungho.Lee@water.ca.gov
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Fully Coupled 1-D Mobile Bed River Sediment Transport Model
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