
University of Coimbra 

Civil Engineering Department 

Portugal 

University of Exeter 

Centre for Water Systems 

United Kingdom 

IMAR 

Institute of Marine Reseach 

Portugal 

WELL BALANCED ROE SCHEME 

APPLIED TO AN UNSTRUCTURED 

MESH LOCAL INERTIAL OVERLAND 

FLOW MODEL 

Ricardo MARTINS 

Jorge Leandro and Slobodan Djordjevic  

http://www.icfr2013.org/


Ricardo Martins 

OUTLINE/OBJECTIVES 

Objectives 

The Problem: 
• Floods 

o Urban, rural, riverine, coastal or combined 
• 3D (NSE) flows simplified to 2D (SWE) 
The Objectives: 
• SWE –> GWM: increase speed and stability 
• Capacity of replicating sub and supercritical flow 
• Ability to handle complex geometries 
• Preform well (SWE vs GWM) 
The Validation: 
• Verify validity of GWM implementation – rapidly 

varying flow 
o Dam Breaks 
o Tsunamis 
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GRAVITY WAVE MODEL 
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EQUATIONS 

• Shallow Water Equations 
• Convective second order terms neglected 
 

• Gravity Wave Model 
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FINITE VOLUME METHOD 
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FVM 

• Unstructured 
• Node Centered 
• First Order Roe Scheme 
• Upwind Well Balanced 
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RESULTS 
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1D DAM BREAK 
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RESULTS 
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1D Dam Break t = 50 [s]

h [Δx ≈ 8.69 m] h [Δx ≈ 21.62 m] h [Δx ≈ 42.91 m] h [SWE Analytical]

u [Δx ≈ 8.69 m] u [Δx ≈ 21.62 m] u [Δx ≈ 42.91 m] u [SWE Analytical]
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NON-SYMMETRICAL 2D DAM BREAK 
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RESULTS 
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CIRCULAR DAM BREAK 
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RESULTS 
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THREE ISLANDS DAM BREAK ON A DRY BED 
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RESULTS 
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NINE PEAKS DAM BREAK 
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MONAI VALLEY TSUNAMI CASE TEST 
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RESULTS 
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CONCLUSIONS 

Supercritical flow and regime transitions 

Complex geometries 

Damping 

GWM model performed well  

Greater stability and less calculation than SWE 
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Introduction 

FUTURE WORK 

Wet/Dry 

Friction 

Source Terms 

GPU Parallelization 
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