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Development of Grid Reconstruction Method to Simulate Drying/Wetting
in Natural Rivers (II): Model Application and Comparison
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Abstract

The objective of this study is to examine validation of Grid Reconstruction Method, which is
developed to simulate drying/wetting in complex natural rivers with wetting and drying domain areas.
To verify application of the developed model, the model was applied to natural rivers with wetting
and drying domain areas such as Han river and Nakdong river. The simulation results have shown
good agreements with observed data and the results for the developed model were more accurate and
improved stability of numerical computation than those of RMA-2 model. If the analysis of
contaminant advection-diffusion and sediment transport are performed with the study results, the
results can be effectively applied to river flow analysis and ecological hydraulics.

Keywords : wetting and drying, Grid Reconstruction Method, finite element model, RMA-2
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(a) Before Renumbering
Fig. 3. Renumbering for Dry Nodes and Elements(Case-2)
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Fig. 5. Computation Element Mesh for Han River
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Fig. 6. Boundary Conditions for HEC-RAS
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Fig. 9. Comparison of Computed and Measured Stage Hydrograph
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Table 1. Error of Computed Solution and Measured Data

L,Enor L, Enor Lo Enor RMS Error Mean Error Site
This Model 7.8x10 9.5%x10 1.64x10 7 3.00x10 3.64x10 Jamsu
RMA-2 9.35x10 2 9.39x10 ! 1.164x10 ! 4.00x10'! 4.02x10"! Bridge
This Model 41x10° 5.9x10° 1.35x10°° 2.13x10°* 1.41x10°° Hangang
RMA-2 1.147x10" 1.147x10" 1.224x10°" 4.699%10" 4.701x10 Bridge
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(a) Velocity Vectors
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(a) Developed Model
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Fig. 12. Comparison of Developed Model and RMA-2 Model
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Fig. 14. Boundary Conditions for HEC-RAS

Fig. 16. Boundary Conditions for 2-D Model
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Fig. 15. Comparison of the Computed Solution
and Observed Data
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Fig. 17. Comparison of Computed and Measured Stage Hydrograph
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Table 2. Error of Computed Solution and Measured Data

L, Emor L, Ermor L Enor RMS Error Mean Error Site
This Model 9.2x10°° 1.13x10 2 2.30x10°2 5.70x10* 6.95x10*
Jamsu
RMA -2 27710 2.82x10 3.48x10 2 1.76x10"! 1.79x10"! Bridge
This Model 1.24x1072 1.98x10 6.83x10°2 7.27x107° 1.16x10* o
angang
RMA-2 4.69x10°2 4.79x10 8.56x10 2.86x10 ! 2.93x10 ! Bridge
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(a) Velocity Vectors
Fig. 18. Velocity Vector and Depth Contour of This Study (9hr)

(@) Velocity Vectors
Fig. 19. Velocity Vector and Depth Contour of RMA-2 Model (9hr)
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(@) Developed Model (b) RMA-2 Model
Fig. 20. Comparison of Developed model and RMA-2 Model

(@) A-A Cross Section (b) Zoom A
(c) B-B Cross Section (d) Zoom B
(e) C-C Cross Section () Zoom C

Fig. 21. Comparison of This Study and RMA-2 Model (9hr)
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Fig. 25. Boundary Conditions for 2-Dim. Model

Fig. 26. Comparison of Computed and
Measured Stage Hydrograph

Table 3. Error of Computed Solution and Measured Data
LlEW LZEW LOOEW RMS Error Mean Error Site
This Model 3.10x10° 3.7x10° 6.80x10°° 7.37x10 2 8.63x10” W
aegwan
RMA-2 6.50x10° 7.30%10° 1.07x10 2 15510 1.74x10! Bridge
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(a) Results of Developed Model

(b) Results of RMA-2 Model

Fig. 27. Comparison of Velocity Vector and Depth Contour of This Study and RMA-2

Model (12hr)
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(a) Developed Model (b) RMA-2 Model

Fig. 28. Comparison of Developed Model and
RMA-2

(b) B-B Cross Section

(@) A-A Cross Section

(c) C-C Cross Section

Fig. 29. Comparison of This Study and RMA-2 Model (12hr)
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Table 4. Comparison of Developed Model and RMA-2 Model

Strength Weakness
‘Treatment of wetting and drying
without non-physical parameters
-Automatic computational time adjustment
Developed ‘Reduction of computational time through | -Convergency 1is worse than RMA-2
Model renumbering model
-Simulated depth in fully dry area
1S zero
‘Unuse of artificial viscosity parameters
-Use of non-physical parameters to
simulate wetting and drying
-Use of artificial viscosity parameters
-Good convergency(due to use of 'Simulated depth in fully dry area
RMA-2 i . . is not zero
Model artificial viscosity parameters) ‘Difficulty in determination of
parameters to simulate wetting and
drying

‘Inaccurate computation due to
introduction of non—physical parameters
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TS EYste] Agshed] o] Af- 2eje]
BAe 93} ‘convection-dominated  flow'S

‘diffusion-dominated flow' = &jAst= s WEke]
o] H3Ael A3
(Katopodes, 1987). 18y ®
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