Kota Makaram, Indonesia
May 26, 2018

Reservoir Sedimentation

Sediment Sources and Yield

& Sediment yield
t. km2 year!
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Rill Erosion

; , Splash & Sheet Erosion
Gully Erosion

Revised Universal Soil-Loss Equation (RUSLE)

E=RKLSCP

[ E: mean annual soil loss
LA R : rainfall erosivity
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Sediment Yield...
¢ Kane and Julien (2007)
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Reservoir Sedimentation

Dynamic Modeling




TREX: Two-dimensional Runoff Erosion and eXport
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TROPICAL RAIN
FOREST

URBANIZATION

= _From Jazuri Abdullah

KOTA TINGGI FLOOD

TREX Model simulation with 450 mm of rain in 4 days
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Runoff and TSS Visualization at Naesung Stream

| TSS Visualization

tream, South Korea
Dr. Mark Velleux, HDR HydroQual, NJ)
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Runoff and TSS Visualization at Naesung Stream
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Reservoir Sedimentation

Density Currents

Example

Imha Reservoir has suffered from turbidity problems since 2002.

« Watershed area covers 1,361 km?
« Three major tributaries
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Turbidity Measurements
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Numerical animation with bird’s-eye viewpoint at EL. 141m
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NEW Results on Density Currents!
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How does the flood wave
propagate downstream?

P et o
21 Mile Dam, Elko County, NV, Feb 8, 2017
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The Fundao Dam Collapse

Bento Rodrigues Town, Coast, 21 November 201

6 November 2015 \ C =1,500 mg/l

Doce River at
Gesteira Town W " Governador Valadares City
6 November 2015-* iwm—r % B 11 November 2015,

- ¥ C =30,000 mg/I

Candonga Dam, 6'Novemi
C =700,000 mg/

Hydrographs

Observed hydrographs in Doce River after the Funddo Dam break (ANA,
2015).
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Floodwave Propagation Modeling
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Sediment Routing
NEW Development!

The one-dimensional advection-dispersion equation is applied on the evaluation of transport of
suspended load in open channels (Fischer et al., 1979; Julien, 2010).
Cis the concentration;

ac  ac a2c Ui the flow averaged velocity;
—+U=—=Ky5— —kC Kqis the longitudinal dispersion
at dx (2% coefficient;

k is the settling rate
Analytical solution for a constant spill in finite time interval is given by (Chapra,
2008):

ez%“’” [Erfc (x x=U(t— T)l' ] e

z-ur) o (x-veor
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ZK UX (141) x + Utlh ) x+U(t—r)]"
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C
Clx,t) = 70

Where: T = T+ anay = 54
The error function complement, erfc, is equal to:

erfc(b) =1—erf(b) =

ﬁfﬂ‘” '." -

Sediment Concentration Modeling
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Reservoir Sedimentation

Multi-objective Decisions

Sangju Weir, SK
from Hwayoung Kim

Other Issues besides sedimentation

* |tis hard to change reservoir operation rules
for sedimentation problems because

we have many other issues to deal with.

Stream ecology N _:_ Hydropower,

“er;ide

environment
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MCDA Rating (WAM)
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Hydraulic Thresholds

Operate the dam above Open the gates above
H threshold = EL. 43.6 m Q threshold = 620 m3/s

W
ws (Elm)

{iremn . (imend Mien ASTE, 2003 4173

Summary and Conclusions

Erosion mapping locates problem source areas

Dynamic models like TREX can simulate extreme floods

Turbidity problems from density currents can be modeled

New models for flood and sediment wave propagation
from dam break

Base dam operations on hydraulic thresholds and MCDA
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