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Stay online to the end of the webinar to receive a 
download link for a TUFLOW modelling log, data review 

and model peer review checklist spreadsheet



Flood Modelling Quality Control

Data Quality



Data Quality

It is the Modeller’s responsibility to 
critically review ALL data before use

• Identify inaccuracies before use in a 
hydraulic model is the most efficient 
workflow

• Create a standardised checklist to guide 
data review

• Familiarity with the subject location is 
extremely important!



Data Quality Review
Example
DEM Topography Data Checklist:

1. Data resolution (relative to desired flood model resolution)

2. Data inclusion / exclusion (e.g. bathymetry, bridge decks?)

3. Projection (horizontal datum): AGD84 vs GDA94 vs GDA2020?

4. Vertical datum (local datum, mAHD, LAT, …?)

5. The date of capture



Australian Elevation Data 
https://elevation.fsdf.org.au/



20222011

The Geoscience 
Australia data does 

not reflect the 
current catchment 

state! 



Data Quality Review
Elevation Data Update
TUFLOW Geometry Control
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Data Quality Review
Elevation Data Update
TUFLOW Geometry Control

“Read TIN Zpts” command can 
also read 12D or xml TINs

directly



https://wiki.tuflow.com/



Data Quality Review
Checklist 

TUFLOW modelling log, data review and 
model peer review checklist spreadsheet



Other TUFLOW AWS Webinars 
Focusing on Input Data Quality Review?

https://www.tuflow.com/library/webinars/

April, 2021 Feb, 2022



Flood Modelling Quality Control

Model Build



Hydraulic Model Build Fundamentals
Spreadsheet Checklist
Model Review Spreadsheet:  Review Items >> Guiding Questions



Hydraulic Model Build Fundamentals
Boundary Condition Inputs

• Hydrology model review (extent, model design, inputs, outputs)
• Hydrology >> hydraulic model data transfer
• Boundary condition definition
• etc.

https://www tuflow com/library/webinars/

Don’t Assume!
Check



Hydraulic Model Build Fundamentals
Model Geometry

• Definition of main hydraulic controls and conveyance features 
• Appropriate object delineation
• Industry standard parameters
• etc.
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Hydraulic Model Build Fundamentals
Model Design

• Domain extent 
• Buffer between external model boundaries and area of interest
• Appropriate 2D cell size (result convergence?)
• Model features relative to cell size
• etc.

https://www tuflow com/library/webinars/
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Hydraulic Model Build Fundamentals
Model Design Example
TUFLOW Geometry Control

 Appropriate definition of hydraulic 
control using 1 metre 2D cell resolution
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 Inappropriate definition of hydraulic 
control using 20 metre 2D cell resolution

20
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Hydraulic Model Build Fundamentals
Results
1. Results

• Calibration to multiple historic events
• Common sense checks 
• ARR2019 event selection compliance
• etc.

https://www tuflow com/library/webinars/



Hydraulic Model Build Fundamentals
Model and Project Structure
Formalise project structure before starting your 
modelling:
• The expected design of your model

• File / folder structure 

• Naming conventions

TUFLOW has a new compact GIS database 
format available in the 2022 release

Clean your room!



GeoPackage
What is it?

“The GeoPackage Encoding Standard describes a set of conventions for storing 
the following within an SQLite database:

- vector features
- tile matrix sets of imagery and raster maps at various scales
- attributes (non-spatial data)
- extensions” 

www.geopackage.org



GeoPackage
What does it look like?
Pre-2022 standard: SHP or MIF/MID  format Post 2022 option – GeoPackage format

The user can group objects within a gpkg
however desired

e.g., control file, historic catchment state, 
proposed development scenario etc.



GeoPackage
How are the files displayed in QGIS?



GeoPackage
Why? – Demonstration – 46.5 million point dataset

SHP File – 46.5 million point dataset

GeoPackage is spatially Indexed – this means loading, 
rendering, querying, selecting and editing is quicker



GeoPackage
Why? – Demonstration – 46.5 million point dataset

GeoPackage File – 46.5 million point dataset



GeoPackage
Summary

• Database format keeps your project folders and model structure neater
• Metadata can be included within database
• Spatially Indexed – loading, rendering, querying, selecting and editing 

is quicker
• Faster for TUFLOW to write (up to 3x faster than shape files)
• Note: Interoperable – QGIS, ArcGIS Pro, Mapinfo Pro



Flood Modelling Quality Control

Model Initialisation and Simulation 
Demonstration



1. Healthy models     >> faster simulation
2. >> produce reliable results
3. >> more efficient project execution



Healthy Model
Model Initialisation Review Example
TUFLOW Checklist
1. Open TUFLOW Log File  <<simulation_name>>.tlf

• Inspect SIMULATION SUMMARY report (located at end of file)
• Review the specific WARNING messages within the TLF

2. Open TUFLOW model <<simulation_name>>.qgs
• Identify spatial location of issue <<simulation_name>>_messages_P.shp
• Rectify issue if required

3. Rerun model simulation
4. Repeat



Healthy Model
Model Initialisation Review Example
Review model initialisation WARNING messages
1. TUFLOW Log File                        

<<simulation_name>>.tlf
2. Inspect SIMULATION SUMMARY report
3. Review the specific warning messages within the TLF
4. Use TUFLOW Wiki for learn of WARNING meaning
5. Open TUFLOW model               

<<simulation_name>>.qgs
6. Identify spatial location of issue. 

<<simulation_name>>_messages_P.shp
7. Correct issue if needed
8. Rerun model simulation
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Healthy Model
Example
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TUFLOW Classic (Finite Difference Implicit Scheme)
• User defined timestep
• Solution can over/under shoot exact answer producing mass error
• Target mass error < ± 1% 
• Model will crash if it is very unhealthy

TUFLOW HPC (Finite Volume Explicit Scheme)
• Automatic adaptive timestep 
• Solver calculates appropriate timestep to maintain stable solution 

(Diffusion, Celerity and Courant Control Numbers)

• 100% 2D mass conservation
• Unconditionally stable

Healthy Model
TUFLOW Model Simulation Review Example



Different software + solution schemes require different health review techniques 
TUFLOW Classic (Finite Difference Implicit Scheme)

• User defined timestep
• Solution can over/under shoot exact answer producing mass error
• Target mass error < ± 1%, model will crash if it is very unhealthy

TUFLOW HPC (Finite Volume Explicit Scheme)
• Automatic adaptive timestep 
• Solver calculates appropriate timestep to maintain stable solution                                                           

(Diffusion, Celerity and Courant Control Numbers)
• 100% 2D mass conservation, unconditionally stable                                                          

unhealthy models will however reduce to a  small timestep

Healthy Model
TUFLOW Model Simulation Review Example



Healthy Model
TUFLOW Model Simulation Review Example

Is the Cumulative Mass Error < ± 1%

TUFLOW Control File Command:  Map Output Data Types == h V q d MB1 MB2

DOS 
or 

<<simulation name>>.tlf
<<Simulation name>>.tlf





Different solution schemes require different simulation health review techniques 
TUFLOW Classic (Finite Difference Implicit Scheme)

• User defined timestep
• Solution can over/under shoot exact answer producing mass error
• Target mass error < ± 1%, model will crash if it is very unhealthy

TUFLOW HPC (Finite Volume Explicit Scheme)
• Automatic adaptive timestep 
• Solver calculates appropriate timestep to maintain stable solution                                                           

(Diffusion, Celerity and Courant Control Numbers)
• 100% 2D mass conservation, unconditionally stable                                                          

unhealthy models will however reduce to a  small timestep

Healthy Model
TUFLOW Model Simulation Review Example



Healthy Model
TUFLOW Model Simulation Review Example

What control number is dominating the timestep selection?

<<Simulation name>>.hpc.dt.csvDOS  or 
<<simulation name>>.hpc.tlf

TUFLOW Control File Command:  Map Output Data Types == h V q d dt

Nu, Nc ≈ 1.0,    Nd ≈ 0.3
What timestep is used (relative to cell size)? 

https://wiki.tuflow.com/index.php?title=HPC_Adaptive_Timestepping



https://wiki.tuflow.com/index.php?title=HPC_Adaptive_Timestepping



What was causing the model health 
issues in the two problem locations?





Model Health
TUFLOW Model Simulation Review Example

30 metre grid resolution flood model

TUFLOW Classic
• Initial Model: CE ≈ -2.63% Simulation time = 30 min
• Updated Model: CE ≈ -0.18% Simulation time = 30 min

TUFLOW HPC
• Initial Model: dt ≈ 0.3s Simulation time = 18 min
• Updated Model: dt ≈ 3.0s Simulation time = 3 min



Flood Modelling Quality Control

Software Suitability



Other TUFLOW AWS Webinars 
Software Suitability

https://www.tuflow.com/library/webinars/

Jul, 2019



Flood Modelling Quality Control

Version Control, Documentation     
and Peer Review



Model Version Control
Change Log Documentation
• Modelling Log (Excel or similar): File Download

https://downloads.tuflow.com/Training/Modelling_Log_and_Review_Template.xlsx



Peer Review

• Necessary for all modelling projects
• Consider key project milestones where 

modelling mistakes may have a 
compounding effect later in a project:

• Calibration event modelling
• Design event modelling
• etc. 

• The peer review approach should match the 
scale and objectives of the project

• Task for suitably qualified person

https://downloads.tuflow.com/Training/Modelling_Log_and_Review_Template.xlsx

Get image 
from 

Melissa



Peer Review Spreadsheet
File Download

https://downloads.tuflow.com/Training/Modelling_Log_and_Review_Template.xlsx



Presentation Summary
Flood Model Quality Control
1. Review input data suitability before use

2. Implement input data and design model in line with best practice

3. Review model health after simulation

4. Consider suitability of the software being used

5. Design the project structure to meet project objectives and facilitate error 
minimisation

• Calibration / validation
• Peer review hold points
• Model documentation, version control etc.



Questions?

Q A


