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1. Enhanced Surface Water Flood Forecasts (iCASP) 

2. Flood Early Warning Systems (WYFLIP Accelerator project) 

3. Satellite Observations of Floods (iCASP)

Challenges in flood forecasting and response
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fOREcasts for Surface Water at a Regional Scale (FOREWARNS) 

Example forecast Sheffield floods 16th Aug 2022

Current flood forecast provision
FOREWARNS

Reasonable-worst case scenario
Issued 3pm 15th Aug

Observed floods
16th Aug

Maybee, Birch et al. Nat Haz 
Earth Sys Sci, in press 



Co-production and testing

• Flood responder workshop in Nov 2022

• Met Office Summer 2023 testbed

• Full quantitative evaluation

“Major” floods are of primary user 

concern and are better forecast.

All users stated FOREWARNS would be useful 

to their organisation.

Same day forecasts critical → need for improved nowcasting integration.

But…..no impact information

Easy to understand ‘at a glance’ – 

reasonable worst case scenario 

Lower false alarm rate

Maybee, Birch et al. Nat Haz 
Earth Sys Sci, in press 



Co-production and testing

− Flood responder workshop in Nov 2022

− Case studies

− Met Office Summer 2023 testbed

− Scientists and forecasters

− 5 weeks in June+July: 1 hour daily

− Forecasting exercises and surveys

− Full quantitative evaluation

“Major” floods are of primary user 

concern and are better forecast.

All users stated FOREWARNS would be useful 

to their organisation.

Same day forecasts critical → need for improved nowcasting integration.

But…..no impact information

Easy to understand ‘at a glance’ – 

reasonable worst case scenario 

Lower false alarm rate

Maybee, Birch et al. Nat Haz 
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Next steps:

• FOREWARNS will be run operationally by the Flood Forecasting 

Centre from this year to aid national forecasting

• More detailed information to users:

– Needs Met Office rainfall forecast data 

– Consistency of messaging / understanding of tool

– FFC want to test tool first

– Access through Resilience Direct platform(?) 



• Flood Forecasting Centre is 
developing Rapid Flood 
Guidance updates

• Nowcasts are weather 
predictions from observations 
up to 6 hours ahead

• Hourly updating 
FOREWARNS based on 
radar observations

• Met Office Nowcasting 
Testbed Summer 2024

Nowcasting with FOREWARNS



Aim: Develop recommendations to improve FEWS provision in West Yorkshire 

for at risk communities

Current focus: Case studies (interviews with flood wardens) to identify 

examples of good practice within local communities 

Outputs: Recommendations for best practice, workshop before end of project

Flood Early Warning Systems



10 Case Studies 

Local, national and international (e.g. Calderdale, Doncaster, 

Whalley and Billington, Herefordshire)  

1. What information? Local monitoring (rain and rivers), EA river 

level information, rainfall nowcasting/ forecasting, Flood 

Guidance Statements

2. Who is providing information? e.g. EA/Met Office, Private 

Sector, Local Authority

3. Who gets information? Trusted Intermediaries e.g. Flood 

Wardens/ Groups 

4. What actions do communities take? Vulnerable people, 

emergency shelters

5. Challenges and lessons learned? sustainability, funding, 

liability

Flood Early Warning Systems

Any feedback/suggestions are welcome s.w.ramsden@leeds.ac.uk  

mailto:s.w.ramsden@leeds.ac.uk


• Problem: floods difficult to monitor in real-time & no comprehensive 

UK-wide past record of floods

• Solution: use satellite observations to detect floods 

Satellite Observations of Floods



Satellite Observations of Floods
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Nov 2019 Fishlake (Doncaster)

• Satellite can see through clouds

• Can’t see floods in forested or 

urban areas…

• But advanced algorithms could 

estimate this



Satellite Observations of Floods

How satellites could aid Flood Management Strategies

Prevention & Risk Reduction Emergency Management Recovery / Aftermath

How 

satellites 

can 

help?

Mapping of historical floods for 

flood risk understanding. 

Inform flood management 

schemes, ensure responsible 

future housing development. 

Information for insurance 

industry.

Near real-time flood 

monitoring.

Continued monitoring of long-

lasting floods.

Evaluating and improving 

flood forecasts.

Mapping of recent floods to trigger 

timely insurance payouts & 

government grants.

Online workshop with potential users (Feb 2024)



• Currently a satellite will pass over a particular UK location every 1 to 3 days

• Historical record of floods 2014-present

• 1+ overpass per day by ~2030

• Algorithm development is continuing as Leeds-SatSENSE collaboration

Satellite Observations of Floods



• Continue to work with FFC to operationalise FOREWARNS

• Surface water flood forecasting and real-time communication 

symposium (Jan 2024)

– Organised by EA and academics

– Submit Big Ideas to research councils – lobby for big funding call

• Joint EA-Met Office Surface Water Flooding Strategic Working 

Group 

– EA are taking more of a lead on surface water

• Continue to engage with WYFLIP / iCASP follow on activity

Next steps

Cathryn Birch c.e.birch@leeds.ac.uk 

mailto:c.e.birch@leeds.ac.uk


Thank you



Enhanced SWF forecasting tool

FOREWARNS (Flood fOREcasts for Surface WAter at a RegioNal Scale)

Reasonable Worst Case 

Rainfall Scenarios:

Percentile-based 

neighbourhood processing

Table look-ups:

Match rainfall 

accumulations with 

thresholds known to 

produce flooding in each 

catchment

Method an evolution of 

Böing et al., Met. Apps. (2020) & Birch et al., J.F.R. Manag. (2021)

km-scale 

ensemble NWP 

forecasts: 

(MOGREPS-UK)

1 to 4 day lead 

time

Return 

period of 

forecast 

flood in each 

catchment

e.g. 1 in 10 

year event

RoSWF map

check-long-term-flood-risk.service.gov.uk

Content available under Open Gov. Licence v3.0.

Contains OS data.

18 ensembles



Example: N Yorkshire floods 30th July 2019

Forecast 
Valid: full day 30th July 2019

Issued: afternoon 29th July 2019

Observations
Can processes radar 

rainfall observations in 

same way as 

forecasts

SWF in Leyburn, 30/07/19

twitter.com/peter_rossiter

Rainfall forecast

Reasonable worst-case 

scenario

FOREWARNS

Surface water flood forecast

Rainfall radar 
observations

Neighbourhood- 
processed radar 

observations

Maybee et al. NHESS Discuss. (2023)
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