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1. Introduction
In June 2016, following intense rainfall, there was extensive multi-source flooding across
Birmingham, which included multiple internal and externally flooded properties in the Upper Bourn
Brook catchment area. The Bourn Brook is a watercourse within the Harborne and Selly Oak area of
Birmingham. In total there were 6 main flooding clusters which were identified in the study areas as
part of Birmingham City Council’s Section 19 report these were:







Bartley Green
Harborne – Bourn Brook
Harborne - Freda’s Grove
Harborne - Queens Park
Quinton
Woodgate Valley

There were also other historic sewer
flooding locations within the
catchment that were also affected.
Due to the complex nature of the
flooding and the desire from all
parties to mitigate all known sources
Figure 1- Watercourse and Flooding Cluster Schematic
at one time a joint integrated
catchment modelling study for the Upper Bourn is being undertaken by the Environment Agency,
Severn Trent and Birmingham City Council. This is being undertaken by Severn Trent’s Sewage
Management Plan catchment planners RPS.
The aims of the study are to
•

Work with the local community to understand the sources/scale of flooding.

•

Obtain a baseline understanding of flood risk from all sources (surface water, sewer and
watercourse) within the area of interest for the Bourn Brook.
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•

Understand how the sources of flood risk are links / connected across the catchment and at
individual ‘hot spot’ locations.

•

Undertake root cause analysis for the 6 main flooding clusters, including return period
analysis and baseline flood risk cost analysis following the Multi Coloured Manual approach
(MCM).

•

Use the model to develop and test solutions to reduce flood risk from all sources – including
review of amended MCM analysis.

2. Approach
The project is broken down into 7 main stages








Data collection
Update of model to an integrated catchment model
Historical verification
Review of model outputs/assumptions
Review of survey needs
Undertake analysis of potential options
Reporting

Data collection
At the start of the project two site walkover days were undertaken with all the partners (EA, Severn
Trent Water, Birmingham City Council and RPS) where each of the sections of watercourse and
hotspot flooding areas were visited. This allowed for discussions on what happened during the
flooding event and obtaining an understanding of the potential sources of flooding and flow paths.
This also enabled a key understanding of what details would be important to inform the model build.
As part of the data collection stage RPS collated all the available flooding data from the partners
including questionnaires undertaken by Birmingham City Council and videos/photos provided by the
Environment Agency and used this to further build on the understanding of the flooding locations
and potential causes.
The existing model data, associated survey data and previous study reporting from the partners was
also collated and reviewed to understand which elements of the existing model data could be
included in the integrated catchment model. The models available included.




the EA’s Tuflow/ISIS model for the River Rea;
Severn Trent’s Sewerage Management Plan (SMP) model for Minworth (>100,000 nodes);
Birmingham City Council’s Surface Water Management Plan model (ICM version 2.5).

Further asset information was also provided from partners including CCTV and historic culvert
information to update of the model as part of historical verification.
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Integrated catchment modelling
Following the data collection stage the Bourn Brook and tributaries were added to Severn Trent’s
Sewerage Management Plan (SMP) model for Minworth in InfoWorks ICM. In total 24km of
watercourse was modelled as part of the study. There are a number of footbridges, stepping stones
and road bridges as well as other
structures along the watercourse some
of which are within a few meters of
each other. Due to the potential for
these to be an attributing factor to any
fluvial flooding all of these were
modelled.
Alongside the upgrade of the model to
include the watercourses, a 2D mesh
was created to enable overland flow
interactions between surface water
run-off, river network and the sewer
network.
To improve model run times the full
Minworth SMP model was cut down to
the study area as shown in Figure 3.

Figure 2 - Upper Bourn Brook Integrated Catchment Model

Once the baseline model was created a review of the model verification against flow survey and river
monitor data provided by all of the partners was undertaken. This included





21 Drainage Are Plan sewer flow monitors (STW)
10 Sewer Flood Alleviation Scheme flow monitors (STW)
4 Surface Water Management Plan river flow survey monitors (BCC)
5 River Monitors (EA)

Historical Verification
RADAR rainfall that had been processed and generated for the Minworth SMP catchment wide
analysis of the June 2016 flooding was used for historical verification of the Upper Bourn Brook ICM
model against the June 2016 flooding event.
The Upper Bourn Brook ICM model was run with this rainfall and the model predicted flooding was
reviewed against Severn Trent’s reported flooding register and the reported flooding locations and
questionnaire information provided by Birmingham City Council.
Following this initial review, it was identified that the model was under predicting flows in a number
of the hot spot flooding clusters. Following a detailed review of the customer questionnaire
information and ‘in the room’ discussions between the partners of what might be missing from the
model, an improved replication of the historical verification was achieved.
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Figure 3 - Model Predicted Flooding Compared to Reported Flooding

Need to be dynamic – it rained again
During finalisation of the base model another extreme event occurred in May 2018, 9 days after the
partners met to discuss the baseline model results and initial option development, which again
caused extensive multi-source flooding. Because of this the project scope has had to react, evolve
and grow to collate further flooding information and review the flooding reports.
In the days after the flooding event Severn Trent’s long term rain gauge data was used to produce
rainfall files to run with the model in order to gain insight of potentially how many property’s flooded
and in which areas. Having this model available has helped with understanding potential causes of
flooding which has then fed into follow up investigations and data collation.
Two community drop in sessions have also been undertaken in the last few weeks that all the
partners attended to discuss the flooding in the catchment with the local community. Videos and
plans of the model predicted flooding were used to discuss the sources and routing of flood water
with the residents and understand where this supported the model predictions and where local
features may have cause a difference to what the model predicts. We are currently processing all this
feedback with the view to updating the model where required.
Development of potential options
As part of the baseline model review meeting undertaken with all the partners in May 2018, initial
potential options to be tested in the model were developed in order to advise the EA’s funding
business case. As part of the round table discussions a range of options were discussed. The options
developed for testing were:
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Conveyance
o Removal of footbridges in key hotspot areas
o Widening Bourn Brook
o Upsizing of culverts



Attenuation
o Storage in open green space on Bartley Brook and Stonehouse Brook



Flood Storage / overland flow interception
o Storage in open green space on Harts Green Brook
o Understanding potential to utilise newly formalised storage area off Harborne Lane.



Surface water separation in Harts Green Brook catchment

Further discussion on the testing of potential options will be undertaken following update to the
baseline model with the information from the community engagement session

3. Outputs and Benefits
As with any integrated catchment assessment there are a number of benefits that have already been
realised from this approach and the expectation is for these benefits to continue through the project
life period.
In summary these can be outlined as follows:








Community engagement in potential future options
Engagement with local community to provide confidence in model predictions
Dynamic response to change of scope
Improved model predictions against individual partner’s models.
Better understanding of flooding root cause and impact of individual operational and
hydraulic system issues on other drainage systems
Whole catchment solutions
Model available to understand additional flooding events

4. Next Steps
The next steps in this project are as follows with the continuation of a joint project being undertaken
with dynamic live approach
 Finalise historical verification following community engagement meeting
 Discuss potential options to test following community drop in sessions
 Undertake testing of potential options
 Undertake cost benefit analysis using multi-coloured handbook assessment
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