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History of flooding
• Summer storm on 27th May 2018 

resulted in 180 properties reporting 
internal property across 41 areas in 
Birmingham.

• Birmingham City Council issued 
questionnaires and investigated the 
flooding to determine the source and 
mechanism of flooding to all 41 areas.

• 100 affected properties in Druids Heath 
alone were identified to be at risk from 
multiple sources



Developing Flood Modelling & Mapping to Improve Flood Data 
and Emergency Responses

EA RoSFW maps not consistent with 
observed flooding – low confidence

Areas in Druids Heath are earmarked 
for regeneration and therefore a 
need for accurate mapping across the 
catchment

Focus on reassessing flood 
data using state of art methods to 
inform future flood warning and 
emergency response

OS data: Crown Copyright and database rights 2021



The approach

• Combine design storm with 
flood model 

• EA RoSFW maps not consistent 
with observed flooding – low 
confidence

• Many recent events – 2016, 
2018

• Need to reassess local flooding 
uses state of art data and 
methods. 

• Update of FEH13 Depth-
Duration-Frequency model > 
FEH21

• Provides local current design 
storm

• Compare flood model outputs 
with EA RoSFW maps

• Compare FEH13 and FEH21 
flood model results



Schematic of rainfall-flood modelling plan 
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Design storm rainfall –
FEH DDF model
• Depth Duration Frequency model
• Applies storm profile
• The model produces estimates of rainfall depth for each 

square kilometre given duration and RP
• Provides results for storm durations from 5 minutes to 8 

days, and rarities from 50% chance-per-year to 0.01% 
chance per year

• The model uses the largest rainfalls recorded each year at 
rain gauges across the whole UK

• Data - rain gauges operated by the Environment Agency, 
the Met Office and other agencies

• All the rainfall records are analysed statistically over 
different storm durations

• Current model (FEH13) > limitations



FEH21 – update of FEH13 DDF model for 
Birmingham 
• Why updated 

• More gauges
• More recent and relevant data
• Reduces uncertainty

• How updated
• HydroJules data GB
• STW data - validation

• Why important for this study
• More recently local data = more 

certain design storm
• Output only as good as the input

152 rain gauges around 
Birmingham record every 
hour

521 rain gauges around 
Birmingham record once a 
day



Rainfall modelling results
• Table shows the depths of rainfall associated with the FEH21 model outputs 

for given durations and “chances-per-year” 
• 3.33% - 1 in 30 year, 0.1% - 1 in 1000 year
• Change from FEH13 to FEH21 estimates is always positive for durations of 6 

hours or longer, and is larger for longer durations
• Plot shows crossover between FEH13 and FEH21 model outputs at 1-hour 

duration does happen at about 1% chance per year
• For very uncommon events, the relationship between rainfall depth on a 

linear scale and chance-per-year on a logarithmic scale becomes linear for 
all durations and both model outputs

Duration 
Chance-per-year 

3.33% 2% 1% 0.1% 
1 hour 31.6 (+1.2) 35.5 (+0.9) 41.2 (+0.0) 66.4 (-6.7) 
3 hours 42.4 (+1.7) 47.1 (+1.1) 54.3 (-0.1) 86.8 (-3.8) 
6 hours 50.6 (+2.3) 56.1 (+1.8) 64.6 (+1.1) 101.6 (+0.3) 
12 hours 59.7 (+3.2) 66.1 (+3.2) 76.0 (+3.4) 116.8 (+5.4) 
24 hours 69.3 (+3.9) 76.4 (+4.4) 87.2 (+5.2) 130.2 (+8.8) 
48 hours 79.8 (+3.8) 87.2 (+4.4) 98.0 (+5.1) 140.7 (+8.1) 

 



Flood modelling

• Methodology
• Detailed InfoWorks ICM 1D/2D 

model set up
• Six focus sites
• Calibration and verification
• Comparison with EA surface 

water maps
• Comparison of flood extents 

FEH13 vs. FEH21 
• Consideration of uncertainties
• Selected results shown here

• Data
• Catchment boundary
• Digital elevation model
• Land cover
• Ordnance Survey maps
• Flow paths
• Sewer network 



Model verification – six focus sites



EA surface water maps vs. InfoWorks ICM results 

3.33% event

1% event



FEH21 rainfall events (3.33%, 1%, 0.1%)



Flood modelling – discussion

• Detailed model allowed for thorough analysis of causes of flooding
• Comparison with EA surface water maps in the context of 

assumptions made in the models
• FEH13 versus FEH21 events
• Analysis of uncertainties (precursor weather conditions)
• The model is the basis for optioneering of measures to be taken



Community 
engagement

• Community engagement events held in local area
• Flood maps and presentations
• How it went and what we learnt
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