
 Report                2014

         

City Area Catchment
Flood Study



















 

 

 

 

 

 

 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  
  

  

  

  

  

  

  

  

  

  



  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  



  

  

  

  
  
  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  
  

  

  

  

  

  

  

  

  



  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  



 
 
 
 
 
 
 
 

 
 
 
 
 

 
 
 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

 
 



 
 
 

 
 

 
 
 

 
 

 
 

 
 

 
 

 
 

 
 
 

 
 
 

 
 

 
 

 
 

 
 

 
 
 



 

 
 

 
 
 

 
 
 

 

 

 
 
 
 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 



 
 
 



GLOSSARY 









1 INTRODUCTION 

1.1 The Study Location 

1.2 The Need for Floodplain Management within the 
City Area Catchment 





1.3 The Floodplain Management Process 

1.3.1 Climate Change Policy 





1.4 Study Objectives 

1.5 About this Report 





2 STUDY APPROACH 

2.1 The Study Area 

2.1.1 Catchment Description 

2.1.2 Stormwater Drainage System 





2.1.3 Known Flooding Problems 



2.2 Compilation and Review of Available Data 

2.2.1 Introduction 

2.2.2 Previous Studies and Investigations 





2.2.2.1 Summary of Previous Studies 

2.2.3 Rainfall Data 

2.2.4 Stream Gauge Data 

2.2.5 Harbour Water Level Data 



2.2.6 Flood Level Data 

2.2.7 Topographic Data 





2.2.8 Council GIS Data 

2.2.9 Stormwater Drainage Network 









2.3 Sydney Water Corporation Historical Flood 
Database 





2.4 Review of Historical Newspaper Articles (TROVE) 



2.5 Site Inspections 

2.6 Community Consultation 

2.7 Development of Computer Models 

2.7.1 Hydrological Model 





2.7.2 Hydraulic Model 

2.8 Model Calibration/Validation and Sensitivity 
Analysis 

2.9 Establishing Design Flood Conditions 



2.10 Mapping of Flood Behaviour 

2.11 Conclusion 



3 COMMUNITY CONSULTATION 

3.1 The Community Consultation Process 

3.2 Community Questionnaire 









3.3 Conclusion 



4 MODEL DEVELOPMENT 

4.1 Introduction 



4.2 Hydrological Model 

4.2.1 Catchment Delineation 



4.2.2 Rainfall Data 

4.2.3 Rainfall Losses 



4.3 Hydraulic Model 

4.3.1 Topography 

4.3.2 Buildings 



4.3.3 Underground Carparks 

4.3.4 Stormwater Drainage Network 





4.3.5 Hydraulic Roughness 





4.3.6 Boundary Conditions 



5 MODEL CALIBRATION AND VERIFICATION 

5.1 Introduction 

5.2 Selection of Calibration Events 



5.3 Model Parameters Adopted for Calibration 

5.4 Model Calibration – 8 November 1984 

5.4.1 Rainfall and Harbour Water Level Data 





5.4.2 Observed and Simulated Flood Behaviour 





5.5 Model Calibration – 26 January 1991 

5.5.1 Rainfall and Harbour Water Level Data 

5.5.2 Observed and Simulated Flood Behaviour 







5.6 Model Calibration – 8 March 2012 

5.6.1 Rainfall and Harbour Water Level Data 

5.6.2 Observed and Simulated Flood Behaviour 

5.6.2.1 Hickson Road, Walsh Bay 



5.6.2.2 Gloucester Street, The Rocks 



5.7 Historical Accounts of Flooding from TROVE 
database review 





5.8 Historical Accounts of Flooding from SWC Records 





5.9 Catchment Flow Verification 

5.9.1 Watershed Bound Network Model (WBNM) 





5.9.2 Flow Verification Results 



5.10 Model Parameters Adopted for Design Event 
Modelling 

5.11 Summary of Model Verification 





6 DESIGN FLOOD CONDITIONS 

6.1 Design Rainfall 



6.1.1 Rainfall Depths 

6.1.2 Temporal Patterns 



6.1.3 Rainfall Losses 

6.1.4 Critical Storm Duration 

6.2 Design Ocean Boundary 



6.3 Pit Inlet Blockages 



6.4 Modelled Design Events 

6.4.1 Catchment Derived Flood Events 

6.4.2 Tidal Inundation 



7 DESIGN FLOOD RESULTS 









7.1 Peak Flood Conditions 

7.1.1 Flooding Behaviour 

7.1.1.1 Overview 





7.1.2 Catchment-Derived Flood Events 





7.1.3 Tidal Inundation 

7.1.4 Potential Flooding Problem Areas 



7.1.5 Supercritical Flows and Conjugate Depths 

7.2 Preliminary Hydraulic Categorisation 





7.3 Provisional Hazard Categories 



Velocity Depth Relationships Provisional Hazard Categories

7.4 Flood Emergency Response Classification 



7.5 Conclusion 



8 SENSITIVITY ANALYSIS 

8.1 Hydraulic Roughness 



8.2 Stormwater Drainage Blockage 



8.3 Rainfall Losses 



8.4 Tailwater Level 

+0.00 +0.00 
+0.00 +0.00 
+0.00 +0.00 
+0.00 +0.00 
+0.00 +0.00 
+0.01 +0.00 
+0.00 +0.00 
+0.00 +0.00 
+0.01 -0.02 
+0.00 +0.00 
+0.00 +0.00 
+0.02 -0.01 
+0.01 +0.00 
+0.00 +0.00 



8.5 Conclusion 



9 CLIMATE CHANGE ANALYSIS 

9.1 Potential Climate Change Impacts 


