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Introduction: 

The concept of flood forecasting is not a new one. The technology and knowledge to predict river breaches and 
coastal flooding events is more established than the ability to accurately forecast the occurrence of a flood or spill 
event within an urban environment. ICMLive (Innovyze) is a relatively new piece of software that effectively enables 
flood forecasting to be carried out on urban drainage systems as well as river networks.  

Over the past 18 months Richard Allitt Associates (RAA) has undertaken an offline trial of ICMLive in partnership with 
Bournemouth Borough Council, The Borough of Poole and Wessex Water. The model covers both Bournemouth and 
Poole which both suffer from pluvial flooding. Figure 1 below shows the areas covered by this trial. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Map showing the combined area of Poole and Bournemouth used within this trial. 

 

Concept: 

The original aim of this offline trial was to provide a functional ‘real-time’ model capable of generating forecasted alerts 
for flood and spill events. As previously mentioned both Poole and Bournemouth suffer from surface water flooding so 
RAA believed the functionality provided by ICMLive would be beneficial to the involved parties. Various data streams 
would be fed into the model including, Met Office Nowcast and Nimrod data to represent forecast and hindcast rainfall 
respectively, alongside data collected from rain gauge and depth monitors provided by Wessex Water. A single 
combined model of Poole and Bournemouth would be used to generate alerts that would be sent out by email to 
specified individuals based upon action and alert lists set up within the ICMLive system. 

During the trial we had to change and adapt the concept to adjust to the challenges faced and the evolution of the 
software; an aspect which will be explored later on in the paper.  
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The Model: 

The models we have used contain the entire foul and surface water sewer systems for Poole and Bournemouth, as 
well as the various water courses that run across the catchments. Subsequently this means we had a fully integrated 
urban drainage model to use for this trial. 

In order to fully utilise a hydraulic model for the purpose of flood forecasting and real time simulations, it is essential 
that the model is accurate and reliable to minimise the occurrence of false alerts being generated and sent out. Both 
the Poole and Bournemouth models had been fully verified prior to the move from ICM to ICMLive so we had the 
necessary confidence in the models performance.  

Any existing model within ICM can be easily migrated into the ICMLive software with minimal additional work. 
However many hydraulic models are large and contain a lot of detail which as a result makes them slow to run and 
therefore not very efficient. Thus one of the most important steps in the model preparation process is adapting an 
existing model to ensure it has a faster simulation time through simplification. This is critical to generating prompt 
alerts and allowing more informed decisions to be made.  

Understanding the reasoning for carrying out the flood forecasting enabled us to identify critical areas where the 
model was left unmodified such as vulnerable areas and the treatment works. The remaining area underwent an 
automated process of pruning and merging to create a simplified baseline model that runs in a few minutes in 
comparison to over an hour, an example of where this has been undertaken is shown in Figure 2 below. This process 
eliminates and combines conduits whilst maintaining the integrity of the model. Simplification of both the Poole and 
Bournemouth models was a time consuming process as although the actual pruning and merging process is 
automated you have to manually select the links that require simplifying. However it was a very worthwhile process to 
undergo in terms of the significantly reduced simulation time. After simplifying the model we checked that the 
verification had not been altered drastically.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: This shows an area within the model where pruning and merging has been carried out, on the left is 
the original model with the combined system represented in red and the storm system in blue and on the 

right is the simplified model with the pruned links shown by the purple lines. 

 

An example of where the ICMLive software has progressed since the original trial concept was put together, is the 
introduction of the ‘parent-child’ model arrangement. This capability allows more detailed models to be triggered from 
a simplified overview model. In this instance the ‘parent’ model used is the simplified combined Poole and 
Bournemouth model which runs every 30 minutes. When a specific alert is triggered this subsequently causes a more 
detailed ‘child’ model to simulate every 30 minutes. Two ‘child’ models are being used within this trial; a Poole model 
with the inclusion of 2D zones and a Bournemouth model again with the inclusion of 2D zones. The run time of these 
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more detailed models is longer but as they are only triggered to simulate when a specific alert is generated they only 
run when necessary and therefore don’t waste valuable resources and time. This relationship is demonstrated in 
Figure 3 below. The triggers are then reset manually by the operator once the event has passed. 

The alerts that have been set up within this model for Poole and Bournemouth specifically focus upon flooding and 
CSO/EO spills. Customisation has been carried out so that alerts are only generated in the forecast period. The email 
that is issued contains information such as which manholes are predicted to flood and it also includes the onset and 
end time of the predicted event.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: Flow chart showing the ‘parent-child’ relationship 

 

Data: 

As mentioned in the concept above the original plan was to have the Met Office Nowcast and Nimrod data being fed 
into the model as a spatial dataset alongside data from Wessex Water which would be incorporated as scalar 
datasets. We were initially using Wessex Water rain gauge and depth monitor data from various locations across the 
Poole and Bournemouth catchments. At the time the process wasn’t automated so we were downloading the data and 
loading it into the model manually. Going forward we will be looking to automate this process so we can input live 
precipitation and sewer telemetry data into the model alongside the Met Office radar rainfall and in doing so add 
greater confidence and certainty to the model and the outputs.  

Automatically downloading the Met Office data from the FTP site required setting up scripts that downloaded and 
extracted the relevant data; we now have various scripts running throughout the day every 10 minutes. We then set 
the ICMLive system up so it loads in the new Met Office data at 10 minute intervals into a time series database. 
Loading in new data so regularly just ensures that when a simulation runs it has the most up to date rainfall data 
available. 

The model is currently set up so that it uses 2 hours of hindcast data and 6 hours of forecast data. As mentioned 
earlier we are only focussed upon events predicted to occur, so the model didn’t require a long period of hindcast 
data. 

 

Outputs: 

The operator client displays the simulation results in a user friendly way that can be customised easily. The 
appearance of the results is controlled within the manifest where the theme, grid and mapping options are specified. 
We have set it up in this case so that any manhole that is predicted to flood is highlighted bright green with concentric 
rings illustrating different flooding volumes. Any spills predicted to occur have been set to appear as large yellow spots 
so that visually the predicted risk locations are easily identifiable to the operator. An example of this customised theme 

Trigger alert generated 

Poole ‘Child’ Model Triggered 
i.e. separate more detailed model with 2D zones in critical 

areas  
Runs every 30 minutes when triggered until reset by 

operator 

Bournemouth ‘Child’ Model Triggered 
i.e. separate more detailed model with 2D zones in critical 

areas  
Runs every 30 minutes when triggered until reset by 

operator 

‘Parent’ Model 
i.e. simplified Poole & Bournemouth combined model 

Runs 30 minutes 

Trigger alert not 

generated 
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can be seen below in Figure 4. As well as alerted nodes and CSOs/EOs being visible the radar rainfall intensity is also 
displayed where the grid ranges from light blue for light rainfall to purple for heavier rainfall. This gives a clear visual 
indication of how the storm is moving across the catchment and where the possible high risk areas may be.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Example: 

On the 3
rd

 of July 2015 parts of Bournemouth experienced approximately a 1 in 100 year event on the Friday evening. 
It was a localised event but a large number of properties suffered internal flooding and there was widespread flooding 
across areas of Bournemouth. The system unfortunately was not running during this event but we have since re run it 
with the relevant Nowcast data to check if the system replicated the flooding and what alerts the system would have 
generated.  

Looking at the forecast radar data it shows that the rainfall intensity exceeded 64 mm/hr between 23:30 and 23:45 on 
the evening of the 3

rd
 in the southern half of the catchment. Figure 5 below shows how quickly the storm developed 

over a period of half an hour.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4: Example output of a) the 
operator client with simulation displayed 
and b) an email alert that was issued for 
any flooding predicted to be generated 
from any foul manholes in the model 

a) 

Figure 5: Nowcast radar rainfall from the Met Office showing 

how quickly the storm developed. The left image shows the 

rainfall at 23:00 and the right image at 23:30 on the 3
rd

 July 

2015. 

b) 
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A series of simulations were run for the evening of the 3rd with a two hour hindcast period and a four hour forecast 
period. For the 23:30 simulation, 114 alerts would have been issued for flooding manholes, both from surface water 
and foul systems. The onset times varied from 23:40 to 00:30. Prior to this there would have been no other significant 
alerts issued due to the nature of this storm. Several of these predicted flooding locations generated from the model 
correspond with reports of observed and reported flooding localities from Bournemouth Borough Council.  

The Lower Gardens suffered from serious flooding during this event as a result of the sewer system overflowing. The 
simulation at 23:30 generated an alert and correctly predicted foul flooding from a manhole in Lower Gardens with an 
onset time of 00:00. Similarly flooding from the surface water system in the gardens was predicted to flood at 23:45.  

This event was a very intense thunderstorm that wouldn’t have been picked up hours in advance due to the nature of 
this storm. This is clearly shown below in Figure 6 where you can see that up until 23:30 the storm was not picked up. 
The alerts generated from this storm event would have given the councils limited warning but they may still have been 
beneficial in some instances.  

The rapid appearance of convective storms meaning they don’t appear on weather forecasts until they are imminent is 
a known issue in the flood forecasting community. However, there are key developments being undertaken within the 
community that will hopefully improve the representation of convective scale processes.  
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Figure 6: This diagram demonstrates how the Nowcast data progressed for the storm over the course of Friday 
evening and into Saturday morning.  
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Benefits: 

There are many potential benefits and applications of ‘real-time’ flood forecasting models to both local councils and 
water companies. A flood forecasting model has obvious benefits in the time leading up to a predicted storm event. A 
major advantage is the control it gives managers and operators over the entire flood response operation. Based on 
predicted flooding locations and CSO spills, there may be options operators can take with the network to reduce the 
impacts of the event, such as emptying storm tanks in advance of the storm or controlling pumping stations and sluice 
gates in the network to maximise the available storage. This could especially be the case if the storm event is 
predicted to be localised to just one part of the sewer network. If flood prevention is not fully possible, actions can be 
taken to prepare the catchment to minimise potential damage, such as readying flood response teams, closing river 
flood gates, preparing sandbags in at risk areas and warning the public. 

With regards to water companies the greatest gains come from the information generated from the hindcast period of 
the simulations with blockages, pump failure and other issues readily identifiable. The system can generate automated 
alerts where known hindcast data from telemetry feeds differs from the model simulated hindcast results, indicating 
that there may be an operational issue within the system. As well as these operational benefits, knowledge of 
impending CSO spills can be highly valuable, especially with regards to Bathing Waters. 

 

Conclusion: 

The ability to predict how a drainage system is going to respond to a forecasted storm, potentially hours in advance is 
hugely beneficial to both local councils, water companies and of course the general public. Creating the necessary 
confidence through comprehensive verification of a system is one of the most crucial and perhaps most time 
consuming aspects of flood forecasting to ensure that a crying wolf mentality is not established. The more data 
available to input into the ICMLive system the more accurate and beneficial the outputs generated. With regards to 
Poole and Bournemouth the trial was set up to explore the capability of the software in producing alerts for pluvial 
flooding. We have successfully achieved this and have a functional model that produces alerts. Going forwards we are 
hoping to start issuing the alerts to the involved stakeholders. We will also be looking to refine the current system set 
up and to explore more of the capability that ICMLive offers.  
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