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¢ Mesh system used for the spur dike case
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Sketch of the flow pattern and the
flume of sudden expansion
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= Flow In a 180° U shaped channel

Experimental Data
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Flow In sine-generated channel, 6=30°

Experimental Data
CCHE2D
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m Comparison of the computed and measured
— velocity for sine-generated channel: =110°.
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Sketch of an experimental

compound channel
(Rajaratham and Ahmadi, 1981)
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17t Street Canal Flooding Simulation
m Levee Breaching due to Hurricane Katrina

*High resolution lidar topographic
and imagery data

*Real Katrina storm surge data
*Highly refined computational
grid (~250,000)
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Water Surface (m)
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t=85 minute

Comparison of Simulated Breaching Process
of A Large Scale Cohesive Earth Dam
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ALOS AVNIR 2 Imagery, 10 m Resolution
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Water Depth (m) Time = 3(d): 23(h): 17{m): 16(s)
Water Depth (m) Time = 6(ct): O(h): 39(m): 56(s) Wt DERH) i T S

Simulated
flood wave
propagation,
the flooded
area and the
observed from
satellite
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Simulation of Watershed
Soil, Gully Erosion and
Landscape Evolution
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m Validation with Analytical Solutions
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Runoff hydrograph for analytical
solution and numerical solution for
rainfall of indefinite duration.
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Runoff hydrograph for analytical
solution and numerical solution for
rainfall of finite duration.
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Sunflower River
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CCHE2D Simulated Runoff and Channel Flows |
|in Beasley Lake Watershed, Mississippi

S Watershed
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= soil erosion
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Outflow Discharge (m3/s)

Beasley Lake
watershed, MS
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m Watershed soil erosion and sediment transport
= are significantly different from those In rivers

Sheet runoff
erosion

erosion
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Rainfall-soil erosion experimental
facility at NSL-USDA-ARS
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Bed Elevation (m)
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Bed Change (m)

The simulated
soil
topography
change
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CCHE2D-Watershed

'Bed Change (m)
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Water Surface (m)
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Simulated runoff water depth Watershed
distribution near the peak of topography
the rainfall. The yellow ST 1 5D T
highlighted lines are divides

between the sub-watersheds
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Bed Change (m) Bed Load Transport Rate (kg/m/s)
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Summary

A procedure for numerical model verification and validation is
presented. Computational examples are used to demonstrate:
= Mathematical verification for models’ correctness
= Physical validation for models’ capability of reproducing
physics
= Application site validation for models’ capability of solving
real world problems in hydraulics and fluvial processes
This procedure is considered to be reliable and robust, it has been
proven to be effective in enhancing the quality of CCHE3D/2D
free surface flow models in the process of its development.
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Thanks for your attention

Contact information:
Dr. Yafel Jia

National Center for Computational Hydroscience
and Engineering

The University of Mississippi
J1la@ncche.olemiss.edu
Cell Phone 662 202 6377
Office 662 915 7783
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