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PROBLEM: ... and Deposition
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CASC2D- Julien et al. (1995)
CASC2D-SED - Johnson et al. (2000), Rojas (2002)




* Location: Panola
County (MS)

e Area: 21Km?

* Monitored by ARS-NSL
(Oxford, MS)

jl'wii‘ e 37 I‘ain gages

YL
.Pl * 14 stream gages
1}13" (water and sediment)

 Channel surveys
* GIS data
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INPUT DATA (DEM)

1. Channel Network
2. Slope distribution
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INPUT DATA (soil type)
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Soil Type

Calloway

I Fallaya

Grenada
Loring
I Collins

Memphis

Gullied land

Number of different soil types:

¥ Tnfiltration F' Frosion
Sail Type Sail Hydr. Cond.  |Suction Head | Meisture Deficit Sarnd Siir Clay Kimir
Index [cmih] [cm] [cm3/cm3] [%] [%] [%] [--1
Calloway 1 0.350 22 0.34 0.25 0.55 0.20 0.4
Fallaya 2 0.320 14 0.34 0.25 0.55 0.20 0.1
Grenada 3 0.370 17 0.34 0.3 0.6 0.10 0.2
Loring 4 0.380 22 0.34 0.25 0.55 0.20 0.6
Colling 5 0.360 18 0.34 03 0.6 0.10 0.2
Memphis 6 0.450 22 0.34

INPUT DATA (land use)

Land Use

Forest
Water
I Cultivated

I Pasture

Land Use Parameters
Number of different 1
Land Use Tvpe

id use classes:
Land Use

Interception

[mm]

Forest

1.5

Water

0

Cultivated

0.8

1




INPUT DATA (rainfall)

Rain Gage

10/17/81 event:
Duration: 3.5 hr.
Depth: 73 mm.

Intensity (in/h)

150 200
Time (min)
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Suspension Advectio :
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Receiving Cell

Receiving Cell



Modified Kilinc and Richardson equation

for the overland:
Land use
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GEOVISUALIZATION rainfall-runoff
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GEOVISUALIZATION rainfall-runoff
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Hydrographs
O Observed

Runoff [mm/h]

Runoff [mm/h]

= R

Runoff [mm/h]

D 0 Bee o aaog
]

L

200
Tim

0

Runoff [mm/h

Runoff [mm/h]

400
Time [min]
200 00

Time [min]

Runoff [mm/h]

e

9 Coven...
400
Time [min]




INTERNAL VALIDATION

Sedigraphs

P
s 8

O Observed

Qs [tons / ha / day]

N
S

200 400
Time [min]

Qs [tons / ha / day]

200 400 600
Time [min]

IS
&
o 4

P}iﬁ;nnn%mmmn
-

Qs [tons / ha / day]

200 400
Time [mj

Qs [tons / ha / day]

Time [min]

200 400 600 800
Time [min]

Qs [tons / ha / dal

400
Time [min]

a) 1.E+00
Station 1
1.E-01 4
)
?g“ 1.E-02 +
1
Y 1.-03 +
1
g
5
g 1.g-04 T
-
a
fi] - -
: 1.E-05
d
E .‘-" Historic
1.E-06 4+
g & » 17-0ct-81
w »
- 20-5ep-83
1.E-07 T - 28-Aug-82
1.E-08 } 1 } } i

1.E-03 1.E-02 1.E-01 1.E+00 1.E+01 1.E+02 1.E+03

Discharge [m3/s]




NET EROSION (Uniform)

- Erosion
. <100

- Erosion

B < -100

*Net difference between erosion and deposition.




* EPA Superfund Site
* Location: Lake County (CO)
100-year flood: 2-h: 1.73 in
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Model Application to California Gulch

Elevation Range:
§ 2909 - 3654 m

Mean Slope: 12.6 %

8 Topography:
Basin is 30.6 km?

Transport Issue:
Contaminant sources

: L9 distributed across site
S egena s (~2000 sources)

% Montonng Statons.
Metals: Cd, Cu, Zn

Toxicity to fish and
8 benthos downstream

Contaminant Characterization: Soils

®  Soils (XRF)

®  Smeiter Locations
- | Fhnial Talings
X | I 5=
4 || M Waste Rock
L | [ ousoundaries (Pre2) ||
| Wasarshad Boundary
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12



Erosion and Sediment Transport

Spatially Distributed Model Inputs

Elevation (m)
T igh : 3650

I vixed Forest
I Perennia snowioe [ Bave Rockisand Il shubiand
I Lov0ensiy Urvan [ Deciduows Forest [T GrassiandsiHerbaceous

13



TREX Schematic
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“1-in-100 year intensity, 2 hour duration uniform rainfall event.
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Event transport of sediment (TSS)*
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O30
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&< 30000 Sediment Concentration
< 100000

B 300000 mg/L

t=1 min.

"Transport is computed by grain size. Total solids shown.

Simulated vs. Observed TSS
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California Gulch Watershed
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Simulated vs. Observed Zinc
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Zinc Accumulation: 1-in-100-yr Event

Legend
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Total rainfall of Typhoon Maemi from 9/8/2003 to 9/13/2003)

aeptember 8

Mangun mountain, South Korea
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Soil loss maps

Annual average: H;%_ Typhoon Maemi_: 5.5!"\;
3,450 tons/kmf 2 920 tOnS/KWB@ar.
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CONCLUSIONS

TREX simulates the hydrologic response of
watershed at resolutions of 30m.
The model has been calibrated on several

watersheds for water, sediment and metal
fluxes.

MPEG movies enhance the visualization of

hydrologic processes including sediment and
metals.

The model is available on the web ... for free!

CASC2D-SED Modeling 2004

TREX and CASC2D-SED Web Pages

At Colorado State University
Under direction of Dr. Pierre Julien

pierre@engr.colostate.edu

Current manual, source code, example, MPEG
movies
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