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Meeting project deadlines through 
TUFLOW optimization, cloud 
computing.
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Agenda

• Optimising the number of scenarios (Samantha)

• Minimising TUFLOW simulation run times (Chris)

• Utilising cloud for mass simulations (Sophia)

• Q&A 
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Poll: 

What is the largest number of scenarios you have 
modelled for a single project?



Background

AEPs

Climate Factors

Time Horizons

Durations

Time-space

ARFs Joint probability 

Monte Carlo

Duration Independent 

Temporal patterns

Historic

Stochastic

PMP

Coincident Peaks

Representative Event

Peak Flows

Sensitivity 
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Optimising the 
scenarios.

Chris to update



What questions should we be asking?

What are the project requirements?
• What is the client is asking for?

• Which guidelines & standards apply?

What question or problem is the flood model being used to answer?
• Is there a single purpose of the flood model?  

• Will the outputs be used in multiple contexts or by multiple stakeholders?

• How complex are these problems?



What questions should we be asking?

How spatially varied is our problem?
• Is there a single point of interest? 

• Are there multiple points of interest, or is the whole floodplain of interest? 

What flood behaviour do we need to understand to solve the problem? 
• Peak flow or level only

• Velocity or hazard

• Timing - duration of inundation, timing of flood arrival

• All of the above, or more!



Examples

Hydrologic 
Simplification

Data ScienceFull 2D with 
Ensembles

Monte Carlo with 
Simplified model



Audience Input:

Any other considerations that impact number 
of simulations needed?
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Tips for Reducing 
TUFLOW HPC 
Simulation Times



TUFLOW HPC Simulation Speed Optimisation

1. Domain extent specification

2. Minimum timestep result review

3. Sub-Grid Sample (SGS) distance

4. 2D cell size assumptions

OUT

5km2.50

IN



Domain Extent Review / Update

Nesting your computational domain 
closely around your active model area 
will configure your model to best use its 
available compute resources

Geometry Control File (TGC):

• Set model origin and orientation                 
Read GIS Location ==

• Set domain extent                                         
Grid Size (x,y) ==

Check file = _dom_check_R

1.5x faster simulation
90% CPU RAM reduction
90% GPU RAM reduction



Minimum Timestep Review

1. Enable dt output. TUFLOW Control File (TCF): Map Output Data Types == dt, h…

2. Review .hpc.dt.csv or Flood Platform QA plots to identify the dominant control number
• Wave Celerity Number
• Courant Number
• Diffusion Number

3. Review computational timestep values

4. Review the model features and results at the location of minimum timestep

5. Fix the model input error + repeat steps until all errors are resolved

Learn more:

https://wiki.tuflow.com/HPC_Adaptive_Timestepping

https://wiki.tuflow.com/HPC_Model_Review



Minimum Timestep Review

Nc: Celerity Number (Stability Limit = 1)
Nu: Courant Number (Stability Limit = 1)

Nd: Diffusion Number (Stability Limit = 0.3)

Celerity Controlled “Healthy” Timestep
~ >1/20 2D cell size (m)

20m 2D cell size:  1s  



Minimum Timestep Review

Minimum 
Computational 

Timestep (s)

dt = 0.18s



Minimum Timestep Review

Maximum 
Water Depth (m)

d = 10009m



Minimum Timestep Review

Missing 
DEM 
Tile!



Minimum Timestep Review

Nc: Celerity Number (Stability Limit = 1)
Nu: Courant Number (Stability Limit = 1)

Nd: Diffusion Number (Stability Limit = 0.3)

Celerity Controlled “Healthy” Timestep
>1/20 2D cell size (m)

20m 2D cell size: 2s  



Minimum Timestep Review

Celerity Controlled “Healthy” Timestep
~> 1/20 2D cell size (m)

☺



Sub-Grid Sample (SGS) Distance / Frequency

SGS Approach == Method C (default)

SGS Sample Target Distance = Minimum DEM input resolution 

1. Review Sample Frequency in the TUFLOW Log File (*.tlf)

2. Set SGS Sample Target Distance / SGS Sample Frequency

1.3x faster simulation than previous model iteration
Further 80% CPU RAM reduction

SGS Sample Frequency = 11 SGS Sample Frequency = 21



2D Cell Size Selections

What is the correct 2D cell size?



2D Cell Size Selections

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

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


2D Cell Size Simulation Time (mm:ss)

60m 1:10

50m 1:18

40m 1:30

30m 2:02

20m 3:49

10m 20:17

5m 211:00

2D Cell Size Selections

60m

50m

40m

30m

20m

10m

5m

2D Cell Size



accessibility guidelines

• Please use the slide layouts provided. If you require alternative layout, please 
contact Chris Rogers or the Flood Platform marketing team for advice.

• Please avoid altering, deleting or covering the logo. If you have to, please cover the 
entire logo (do not delete the logo).

• If you would like the images updated, please use the master page templates or 
contact Chris Rogers or the Flood Platform marketing team for stock images. If you 
use images other than stock ones, please make sure you have the right to use them 
and include copyright information.

• Please follow accessibility guidelines.
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Please read and delete before continuing.

Brand guidelines

https://comms.foleon.com/jacobs-brand-guidelines/overview/
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Utilising cloud for 
mass simulations.
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Poll:

Do you have experience with cloud 
computing for flood simulations?



Understanding Cloud - Benefits

• Scalability 

• No high upfront costs

• No maintenance costs

• Reduced IT management

• Resilient to power outages 

• Security & backup*

• Collaborative environment*

• Access updates from anywhere*



Understanding Cloud - Limitations

• Commercial hardware only 

• Requires internet for data transfer

• Reliant on 3rd party platforms (ie. Azure)

• Configuration overheads*



Performance of a Simulation
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Performance of a Simulation

Image: https://wiki.tuflow.com/Hardware_Benchmarking_-_Results#GPU_Results

FP-A100

FP-T4

FP-A10
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Costs of a Simulation

T4 ~$1/hr

A10 ~ $6/hr

A100 ~$7/hr
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Performance at Scale
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Number of Simulations

Flood Platform On Prem

• Resource allocation
• Configuration (software + model)
• Simulate
• Shutdown



Demo. 



Flood Platform Workflow



Thames Flood Mapping

C A S E  S T U D Y

T H E  C H A L L E N G E

1.4 million people and £321 billion of property at flood risk

100km of highly complex estuary, including barriers and defences

Robust flood risk mapping needed to support investment decisions 
through to 2100

T H E  S O L U T I O N

Flood Platform will enable ~250,000 simulations to be run

Provide a platform to host results for collaboration between 
client, stakeholders and suppliers

Facilitate review of data across all 23 Pus and 15,000 breach 
locations
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Q&A

Chris to update
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