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1) My H&H dream
2) By year 2000, ... *
3) We all know ...
4) Hunter Rouse and CSU ...



Chaudiere Watershed
Laval University, 1978

1) My H&H dream

“...every sediment particle which passes a
cross-section must:

(1) have been eroded on the watershed; and

(2) must be transported by the flow to the cross-
section...”

Hans Albert Einstein, 1964
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Lets remember:
The IBM 360 needed the library basement to process 72kB of data.

Today, 72GB of data fits in your pocket.



Chaudiere Erosion Map
PC: AT, XT, 286, 386...
CSU, 1989

Chaudiere Erosion Map
Calcomp Program 72kB
Laval University, 1979

From Julien, MS thesis, 1979
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CASC2D- Julien et al. (1995)

Jerry Richardson, PhD ‘89
Bahram Saghatfian, PhD ‘92
Fred Ogden, PhD 92
William Doe I, PhD ‘92
Don May, PhD ‘93
Darcy Molnar, PhD ‘97

CASC2D-SED — Johnson et al. (2000)

Billy Johnson, PhD ‘97
Jeff Jorgeson, PhD 99
Amit Sharma, PhD ‘00
Rosalia .Rojas, PhD ‘02
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TREX Model
Marlg Velleux, PhD 05
John Efgland P
James Halgren, Ph
Jaehoon Kim, PhD 12
Jazuri Abdullah, PhD ‘13
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from Ji, Velleux, Julien, Hwang, JEM 2014

Total Suspended Solids

Today, we can simulate the PMP and PMF on large watersheds



2) By year 2000, all hydraulic
problems will be solvedwith™"
computers ... hm...



The original Shields Diagram, 1936,
It is based on the sum of forces.
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Schleppspannungsbeiwert ﬁ#f‘ gegen die Reynold'sche Zahl dex Koroes
From A. Shields, 1936



Hunter Rouse’s version of the Shields Diagram, 1939
- what is the difference?

From Rouse, 1939



Laboratory experiments at CSU

\ ; i I Roughness K = 1.20 mm
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Fig. 9. Shields parameter 77 vs d;/k for different values of ratio
Vp/u_ﬁk
Lets remember:
Incipient motion depends on the sum of moments, not forces.
The Shields approach can only be a rough approximation.




Sediment, rainfall ...

Adbulhakim Dawod, PhD ‘86
Jimmy ‘O’Brien, PhD ‘86
David Hartley, PhD *90
Khalid Marcus, PhD ‘91
Yasser Raslan, PhD ‘94
Junke Guo, PhD 98
Bounthanh Bounvilay, PhD 02
Boubacar Kane, PhD ’03
Seema Shah-Fairbank, PhD ’08
Sangdo An, PhD 11
Shazwani Nur Muhammad, PhD 13

Mk
04—0.004 0.05

Bounvilay and Julien, ASCE-JHE (2013)

Lets remember:
Hydraulic laboratories help us gain hew knowledge
that would not be possible with computers alone.



3) We all know,
a)Velocity profiles. *
b) Sediment plugs



We all know ...

that the maximum flow velocity Is often
observed below the free.surface.

Trapezoidal channel

From ven te Chow (1959)



Theory - Modified Log-Wake Law

m [he modified log-wake law

» In 2003 and 2005, Guo and Julien proposedia modified
log-wake law for turbulent pipe and boundary.layer
flows.
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» The wake strength /1: the effects of pressure-gradient
In pipes or convective inertia in boundary layers.

» The last term corrects the log law velocity gradient to
be zero at the maximum velocity.

Lets remember:
We were all excited to solve sin and cos on an HP 35.
Today spreadsheets solve erfc, gamma and Bessel functions.



... and practice

T T T T T T T T
O Atchafayla River Data -Simmesport LA (May 2011)
70l Fitted to the MLWL, Eq.(2)
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Atchafalaya River
Louisiana

Lets remember:
Can we theoretically solve the practical
problems that have been waiting for so long?




e know how sediment plugs form?

Rio Grande

New Mexico

Whéf‘e did the water go?"
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Claudla Leon,

Un Ji, PhD 06
Yongho Sh1n PhD ’07
Klyoung Pa,rk PhD ~13
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Lets remember"

MRS 572009
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can you walk on water?
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1940 Hunter Rouse Summer Class in Fort Collins
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Monday Morning oral exam questions
from the Hunter Rouse Class at CSU




In response to a student at a weekly oral exam

for 50 years and
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Hunter Rouse. 1986
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