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• Set up in response to inland flooding during summer 2007.

• Record breaking rainfall amounts leading to severe flooding impacts.

• A Pitt Review recommendation:

“The Environment Agency and the Met Office should work together, through a joint centre, to 

improve their technical capability to forecast, model and warn against all sources of flooding.” 

• Located in the Met Office HQ, a joint Environment Agency - Met Office centre. 

• Nationally consistent overview of flood risk for all natural sources of

flooding for all Category 1 and 2 responders over an extended lead time.

• Flood Guidance Statement, briefings and consultancy. 

The Flood Forecasting Centre
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• Coastal flooding in the UK considered to have the highest risk to life and infrastructure of 

all natural disasters in the UK (as defined in the National Risk register).

• Preparing a properly coordinated response takes many days, particularly for the east 

coast of England.

• Longer lead time forecasts of possible severe coastal flooding are essential to UK 

government and other Cat 1 and Cat 2 responders.

• Because of this there is an increasing requirement to extend forecasts into the medium-

and long-range to provide early awareness of the possibility of a heightened flood risk.

• The FGS extends to 10 days ahead, current Met Office surge (and wave) ensemble 

products extend to 7 days, while the demand for information extends to weeks 

ahead …

• The FFC has worked with the Met Office to develop Coastal Decider - an 

operational forecasting tool that provides an objective assessment of the likelihood of 

coastal flooding for the UK coastline in the medium- to long-range. 

Why a need for extended 
forecast lead times?

Based on coastal risk equivalent 

in consequence to that of the 

1953 east coast surge.
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• Coastal Decider is a medium- to long-range (7 to 51 days ahead) forecast product.

• It gives the first guess probability of ‘coastal risk’ weather patterns affecting different 
stretches of the UK coastline

• Coastal risk weather patterns have been objectively related to an increased likelihood of 
coastal flooding (resulting from large waves and storm surges). 

• It is most useful beyond the forecast range of the Met Office seven day storm surge and 
wave ensembles …

…. and provides the extended lead time required for the UK Government and response
agencies to plan for a coastal flood event (particularly an east coast event). 

• The premise behind Coastal Decider is relatively simple:

Ensemble members associated with elevated coastal risk weather patterns are identified 
and grouped to provide objective percentage probabilities of elevated coastal risk for 
specific coastal stretches or specific coastal locations (ports).

Coastal Decider
30 weather pattern types

Eg, Weather patterns 13, 14, 20, 23 & 26 – identified as coastal 
risk weather patterns for the east coast of England.
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• Probabilities are displayed for coastal flooding related weather patterns which affect three coastal stretches (Regional 
Summary plots), along with more specific information for 21 coastal locations (Specific Summary plots).

• Updated several times daily using output from a number of different ensemble forecasting systems, of most use to the   
FFC is the ECMWF medium-range forecast to 15 days ahead (2x/day).

Coastal Decider

ECMWF medium-range forecast to 
15 days ahead, twice/day.

21 sites for which specific 
summary plots are generated.
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Coastal Decider – Regional Summary Plots

Example – East coast surge, 13 Jan 2017

- High probability of east coast coastal risk weather pattern
coinciding with spring tide period - probability > climatology
(dashed lines) = trigger to investigate further .....

MSLP anomaly is weak – not signalling a (possible) trend to
more/less settled conditions.

Distance = poor, indicating that the lows (or highs) are on
average either much lower (or higher) than their assigned
regimes. As MSLP anomaly is weak this doesn’t provide insight
here.

Correlation = good (>90%), indicating good spatial agreement
between ensembles and their assigned regimes.

Therefore:

At this broad level an elevated risk for the east coast is
identified, further investigation required.
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Coastal Decider – Site Specific Summary Plots

More detailed analysis, port specific.

Site Specific summary plots give the probability of surge and wave coastal risk
weather patterns coinciding with a spring tide period for specific coastal sites.

Forecast probabilities greater than climatology suggest risk of the listed weather
pattern(s) occurring is greater than normal for the time of year (climatology).

As a general rule, the MSLP anomaly needs to be more –ve than it’s assigned
weather pattern MSLP anomaly for flooding to occur.

Additional outputs are used to estimate the potential for coastal flood impacts
and the magnitude of the surge and wave event:

The pressure anomaly difference between ensemble members and their
assigned weather pattern (UK-PAD and MIN-PAD) and the daily
maximum 10m wind speed (WIND).

- A forecast with a more intense low pressure compared to its assigned
weather pattern may lead to a greater likelihood of large skew surges
or waves.

- UK-PAD, MIN-PAD and WIND can be used to estimate the potential
magnitude of a skew surge or wave event.
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A large storm surge affected parts of the east coast of England on 13 January 2017.

A deepening low pressure near Denmark.

Force 8 to 9 NWly winds over the North Sea generated a large surge and large
waves which affected the east coat of England.

These coincided with a period of spring tides.

January 2017 Case Study

06:00 GMT/13/01/17 12:00 GMT/13/01/17 18:00 GMT/13/01/17 00:00 GMT/14/01/17

Synoptic set-up analysed as 
weather pattern 13
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January 2017 Case Study

00:00GMT run on 1 January 2017

- Strong signal for coastal risk regimes 
occurring during the spring tide period at 
Lowestoft, for surge and waves.

- WIND metric data can be used to 
estimate RWC surge and wave heights.

- Elevated probability of east
coast coastal risk weather
pattern coinciding with spring
tide period.

- MSLP anomaly is weak.

- Distance = poor, indicating
that the lows (or highs) are
on average either much lower
(or higher) than their
assigned weather patterns. As
MSLP anomaly is weak this
doesn’t provide insight here.

- Correlation = good
(>90%), indicating good
spatial agreement between
ensembles and their assigned
regimes.

Regional summary plot

Site specific summary plot
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January 2017 Case Study

00:00GMT run on 3 January 2017

- Continuing elevated probability
of east coast coastal risk weather
pattern coinciding with spring
tide period.

- MSLP anomaly remains weak.

- Distance remains poor.

- Correlation = good (>90%).

- Data shows improving picture
for later in the spring tide period
(useful information for post
event activity)

- Strong signal for coastal risk regimes 
continues for the spring tide period at 
Lowestoft, for surge and waves.

Regional summary plot

Site specific summary plot
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January 2017 Case Study

12:00GMT run on 5 January 2017

Site specific summary plot
Regional summary plot
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January 2017 Case Study

12:00GMT run on 7 January 2017
Site specific summary plot

Regional summary plot
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January 2017 Case Study

12:00GMT run on 7 January 2017

Met Office surge and wave ensemble 
data available from 7th January.

MOGREPS driven gridded surge 
(CS3x) and wave (WaveWatchIII) 
models.

First data showing actual forecasts 
of surge for this spring tide period. 

These data used to refine forecast as 
the event approaches.
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January 2017 Case Study

Multiple flood warnings were issued, 1000s of properties were evacuated and almost 9000m of temporary flood 
defences were employed at critical locations. 

Coastal Decider provided valuable additional lead which allowed early communication and planning.

Impacts were limited on this occasion, mostly minor and locally significant, with 23 properties flooded.

Coastal Decider is part of an integrated set of tools which has extended the lead time within which the risk of coastal 
flooding can be identified and communicated.

East Yorkshire - Hornsea

North Yorkshire -
Scarborough

Temporary barriers -
Lowestoft
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Conclusions

• Coastal decider allows the forecaster to make objective assessments of future trends and 
possible consequences in the medium- to long-range.

• Summarises large amounts of ensemble data in an easily accessible way and at a time 
scale appropriate to operational forecasting.

• Used alongside other tools and has a proven track record.

• For further information see:

Neal R, Fereday D, Crocker R, Cromer, R. 2016. A flexible approach to defining weather 
patterns and their application in weather forecasting over Europe. Meteorological 
Applications. 23: 389 – 400.
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Thank You
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