
Flood Modelling due to Bridge                                    

Obstruction in Lower Ely River 

                                                                      

using ISIS-Tuflow  

 

 

 

 

 

 

Dr Lei Yang 

4 Pierhead Street  Cardiff  CF10 4QP 

 

2011 Tuflow UK User Group Meeting 



2   

Contents 

1. Pre-processing 

2. Model Build 

3. Model Calibration 

4. Model Sensitivity 

5. Modelling Results 

6. Conclusions 
Google Map copyright 2011 



3   

1. Pre-processing 

 Commissioning 2011 topographic survey including river 

cross-section and top of river banks. 

 1m resolution LiDAR - LiDAR DTM data processed 

 Updated FEH flood hydrograph inflows - using Flow-Time 

boundary units. 

 Collection of wrack marks for Sep 2008 and Jan 2011 events. 
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2011 Topographic Survey 

 Survey plan 

 River cross-sections 

 Trends in channel bed change 
 

St Fagan’s Bridge 

 

St Fagan’s Gauge 

 

Blockstone Weir 
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Wrack Mark, Cowbridge Road – Jan 2011 
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2. Model Build 

 1D-2D ISIS-Tuflow model was developed based on the latest 

2010 “River Ely and Tributaries Model Update and Hazard 

Mapping” model provided by EAW.  

 1D model domain is 21km in length with 170 river cross-

sections, upgraded using 2011 survey. 

 2D model built with 1m LIDAR and refined using 2008 

topographic surveys at Broadstairs and 2011 survey at 

Cowbridge Road; the 2D cell also detailed the bridge deck of 

the Cowbridge Road bridge. 
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The ISIS-Tuflow Model Domain 



8   

1D Model Domain 
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2D Model Domain 

Google Map copyright 2011 
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2D Model 
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2D Model 

 The bridge model 

 HX lines perpendicular 

and parallel to the 

streamline 
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3. Model Calibration 

 1D ISIS model channel flow calibration  

 1D ISIS model channel surface water level calibration  

 Gauging curve calibration at St Fagan’s gauge station 

 2D model flood extent calibration  

 Wrack mark calibration  
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Model Calibration Events 

Event Date 
Flow at St Fagan’s 

(m³/s) 

Appox. Flood Return 

Period 

(yrs) 

December 2007 07/12/2007 69.087 6 

September 2008 05/09/2008 111.74 58 

January 2011 14/01/2011 81.13 12 
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Calibration Stations 
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Flow verification 

Station  

QMED peak flows (m³/s) 

FEH peaks Model predicted peak flows Difference 

Station 1 54.2 53.6 -1.1% 

Station 2 54.6 54.5 -0.2% 

Station 3 55.3 55.0 -0.4% 
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Gauging verification 

 St Fagan’s gauging station 

 Measured gauging data – Dec 2007, Sep 2008 and Jan 2011 
 

  

 

11

11.5

12

12.5

13

13.5

0 20 40 60 80 100 120

M
e

as
u

re
d

 S
ta

ge
 (

m
A

O
D

)

Measured Flow (m3/s)

Recorded Gauging Data at St Fagan's 

Jan 2011 Event

Dce 2007 Event

Sep 2008 Event



17   

Gauging verification 

St Fagan’s gauging station 

 Model predicted gauging curves under QMED, Q100, Q100cc 

and Q1000 
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Gauging verification 

St Fagan’s gauging station 

  

 



19   

Level verfication 

Wrack mark level– St Fagan’s              
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Level verification 

Wrack mark level – Cowbridge Road 
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Model Validation – flood extent, Sep 2008 

 Q25 - blue 

 Q50 - green 

 Q75 - red 
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4. Model Sensitivity Parameters 

 Inflow: +/- 10% 

 Roughness: +/- 10% 

 Downstream boundary: 4.5mAOD, 7.5mAOD 

 Bridge blockage: 6%, 30% 
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Model Sensitivity Results 

 Inflow 

+10% - water level rise 250mm &200mm; 

-10% - water level decrease -250mm &-220mm. 

 Roughness  

+10% - water level rise 130mm; -10% - water level decrease 80mm. 

 Downstream boundary 

4.5mAOD – backwater extends to 6.7km; 7.5mAOD – backwater extends to 

8.55km. 

 Bridge blockage 

6% - 50mm up to 850m; 30% - 268mm up to 1800m.  
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5. Modelling Results  

 Cowbridge Road Bridge flooding 

Hydraulic 
scenario 

Predicted 
peak water 

level 

(mAOD) 

Bridge deck level (2011 survey) 

(mAOD) 

 

Bridge soffit (2011 
survey)  

 (mAOD) Conclusion 

Left Middle Right Left Right 

QMED 7.94 

9.59 9.72 - 9.82 9.57 8.55 8.54 

No bridge 
flooding, from 
QMED to Q75. 

 

 

 

 

Bridge flooding 
starts during 
Q100. 

 

Bridge flooded 
for Q100cc and 
Q1000. 

Q5 8.21 

Q10 8.46 

Q25 8.97 

Q50 9.27 

Q75 9.48 

Q100 9.62 

Q100cc 9.94 

Q1000 10.25 
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Modelling Results  

 Cowbridge Road flood map, Q100 event 

 

Threshold Q25 

Property flooding Q50 
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Animation  

 Q100   
  

 Q1000 
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6. Conclusions  

 Predicted flooding in the project study area is from bank 

overtopping and bridge obstruction.   

 Flood defence walls are one option for the protection  of the 

Cowbridge Road area from flooding up to Q100 event.  

 The defence wall height and lengths can be tested by further 

Optioneering Modelling to manage our design solution tackling 

climate change and other adverse impacts to achieve a best 

practice flood alleviation scheme.  

 Hydraulically flood relief culvert for Ely Bridge is another 

option to remove the local flooding.  However construction issue 

and economic analysis will be needed for decision making.  
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Thank You 
 
 

Any questions? 


