
Jon Millard, FFC Senior Hydrometeorologist 

Surface Water Flood Forecasting 
and Guidance in the UK 



 FFC role 

 Resolution and Uncertainty 

 Surface Water Flood Forecasting 

 Future Developments 

 Customer Communication 

Outline 

http://www.ffc-environment-agency.metoffice.gov.uk/


 Category 1 and 2 responders 

 Government (Defra, DCLG etc) 

 Environment Agency, NRW 

 

 SFFS for SEPA 

FFC main customers 

FFC Role 

http://www.ffc-environment-agency.metoffice.gov.uk/


 Daily assessment of flood risk 

from all sources for next 5 days 

 County and Unitary Authorities 

 Flood risk determined by FFC, 

     EA local teams and 

     MO meteorologists 

Flood Guidance Statement 

FFC Role 

http://www.ffc-environment-agency.metoffice.gov.uk/


Take an FFC Tour for further information! 

FFC Role 

http://www.ffc-environment-agency.metoffice.gov.uk/
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Low 

5% error over 1000 km = 100% error over 50 km 

Predictability and scale 

in meteorology 

Resolution and Uncertainty 



In 2009, in order to get a 

more realistic forecast and a 

probability value from a 4 km 

deterministic forecast 

‘Neighbourhood Processing’ 

and ‘Time Lagging’ were 

used. 

Probability Forecasts - Statistical Processing 

Resolution and Uncertainty 

http://www.ffc-environment-agency.metoffice.gov.uk/


Probability Forecasts - Statistical Processing 

Ensemble forecasts – 2.2 km physical modelling 

Statistical model post processing 

to produce smoothly-varying probabilities. 

Resolution and Uncertainty 

http://www.ffc-environment-agency.metoffice.gov.uk/


Flood Risk Matrix 

Resolution and Uncertainty 

http://www.ffc-environment-agency.metoffice.gov.uk/


Initial attempts to forecast 

SWF risk (2009/10) 

Based solely on forecast 

probability of 1 in 30 year 

rainfall depth-duration 

thresholds (roughly linked to 

drainage capacity in built-up 

areas) 

 

The Extreme Rainfall 

Alerting (ERA) forecast 

service took no account of 

potential impacts or 

antecedent conditions 

1st Generation - ERA Forecasting 

SWF Forecasting 

http://www.ffc-environment-agency.metoffice.gov.uk/


Spreadsheet tool designed by Halcrow (now CH2M Hill) with 

the FFC in 2011 using data from previous SWF events, 

combining: UK4 FGERA data, meteorological hazard 

parameter (based on type of convective event) and an impact 

potential/urbanisation percentage. 

2nd Generation – SWFDST 

SWF Forecasting 

http://www.ffc-environment-agency.metoffice.gov.uk/


Recalibrated with summer 2011 

rainfall and impact data. 

Re-calibrated to use UKV data. 

Added new SMD parameter. 

Changed to highest value (from 1, 3 and 6 hours) of 1 in 10 

and also 1 in 30 year rainfall probability maxima. 

Winter 2012/13 

SWFDST Upgrades 
 
Winter 2011/12 

SWF Forecasting 

Winter 2013/14 

Upgraded to use MOGREPS-UK rainfall probability values 

http://www.ffc-environment-agency.metoffice.gov.uk/


Case Study Results Comparisons 

SWF Forecasting 

http://www.ffc-environment-agency.metoffice.gov.uk/


3rd Generation SWFDST – Hazard Impact Model 

Future Developments 

http://www.ffc-environment-agency.metoffice.gov.uk/


• Hazard footprint defined using G2G (1km) surface runoff. 

• G2G represents hydrological processes for a grid square 

(evaporation, infiltration, surface and sub-surface run-off 

generation) 

Hazard Modelling 

Future Developments 

http://www.ffc-environment-agency.metoffice.gov.uk/


3rd Generation SWFDST – Hazard Impact Model 

Future Developments 

http://www.ffc-environment-agency.metoffice.gov.uk/


EA Updated Flood Map for Surface Water identifies areas 

expected to experience SWF from 9 idealised storms of: 1 in 

30, 1 in 100 and 1 in 1000 year return periods and of 1, 3 or 6 

hour durations, on a 2m grid across England and Wales. 

 

Impact Modelling 

Future Developments 

http://www.ffc-environment-agency.metoffice.gov.uk/


Impacts are being calculated for each of the 3 hour storms 

from national database information. This will produce an 

impact library giving impact summary scores by type: 

 

 

 

 

 

 

for the 3 return period scenarios on a 1 km grid for England 

and Wales. Classified from Minimal (1) to Severe (4). 

 

 

Impact Modelling 

Future Developments 

http://www.ffc-environment-agency.metoffice.gov.uk/


The maximum impact level from any impact type will be used 

per grid square. No combined impacts considered. 

 

 

 

 

 

 

 

 

 

 

Impact Modelling 

Example impact output at 1km squares. 

Future Developments 

http://www.ffc-environment-agency.metoffice.gov.uk/


3rd Generation SWFDST – Hazard Impact Model 

Future Developments 

http://www.ffc-environment-agency.metoffice.gov.uk/


3rd Generation SWFDST – Hazard Impact Model 

Future Developments 

http://www.ffc-environment-agency.metoffice.gov.uk/


This procedure is undertaken for each ensemble member to 

produce an ensemble of impacts by county. 

The likelihood of each impact category is then calculated to 

produce a surface water flood risk forecast aligned to the 

FGS matrix. 

3rd Generation SWFDST – Hazard Impact Model 

Future Developments 

http://www.ffc-environment-agency.metoffice.gov.uk/


 Level of detail 

 Understanding outputs 

 Expert advice 

Managing Expectations 

Customer Communication 

http://www.ffc-environment-agency.metoffice.gov.uk/


Thank You 


