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Met Office Summer 2023 Testbed: 

Convection and Ensembles 

University of Leeds led (iCASP) 

project developing regional 

surface water flood forecasts  

(FOREWARNS) 
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Zaragoza, Spain July 6th 2023 
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(In the first two weeks of July devastating floods also 

occurred in USA, Indonesia, Russia, Turkey, Brazil and 

India) 

http://www.saihebro.com/ 



UK, London July 25th 2021  
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Images from metro.co.uk  

https://metro.co.uk/2021/07/25/thunderstorms-and-flash-floods-hit-london-14986595/


FOREWARNS 
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Maybee, B. et al (2023) FOREWARNS: Development and multifaceted verification of enhanced regional-scale 

surface water flood forecasts. NHESS Discussions. https://doi.org/10.5194/nhess-2023-83 

  

Reasonable Worst Case 

Rainfall Scenarios: 

Percentile-based 

neighbourhood processing 

Threshold look-ups: 

Catchment level 

comparison against model 

values underpinning static 

Risk of SWF maps. 

MOGREPS

UK 

Ensemble 

rainfall 

forecast 

Local return 

period of 

SWF 
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Verification & Testing 
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Roebber performance diagram for (r30, p98) FOREWARNS forecasts of the 28 days recording 

significant flood events, 2013–2022. Values plotted are spatial skill scores for individual forecast 

issued, computed against corresponding radar SWF proxy for all return periods (any indication of 

SWF). Markers shaded and sized based on proportion q of highlighted catchments. All scores 

shown are equitable (worst score zero, perfect score one), forecasts close to the top right corner of 

the diagram show highest skill. All forecasts are based on the 15:00 UTC MOGREPS-UK ensemble 

forecast issued the day before an even 

Spatial (2013-2022) Temporal (2019-2022) User Workshop 

+ Objective mean (individual catchments) 

+ Subjective mean (overall spatial patterns) 

Maybee, B. et al (2023) FOREWARNS: Development and multifaceted verification of enhanced regional-scale 

surface water flood forecasts. NHESS Discussions. https://doi.org/10.5194/nhess-2023-83 

• High false alarm rate (better 

where more SWF) 

• Forecasters prioritised regional 

misses over false alarms 

• FOREWARNS positive 

difference to decision 

making prior to major 

events 

• Use of reasonable worst-

case was better than 

under-forecasting events 

• High location hit rate but extents overestimated 
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Comparison against SWFHIM  
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The Flood Forecasting Centre use the Surface Water Flood Hazard Impact model (SWFHIM) to inform their assessment of SWF risk for the 

national Flood Guidance Statement. SWFHIM is driven my MOGREPS UK and uses the Grid-to-Grid (G2G) hydrological model to link forecast 

rainfall to SWF scenarios based on the Environment Agency / NRW Risk of Flooding from Surface Water maps and an impact library (Aldridge, 

et al. 2020 JRFM)  

 

https://onlinelibrary.wiley.com/doi/10.1111/jfr3.12641
https://onlinelibrary.wiley.com/doi/10.1111/jfr3.12641


Testbed activities  
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1. Draw “risk areas” based on the flood forecast 2. Qualitatively assess the forecast against 

observed rainfall and impacts 



Consistency 
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  FOREWARNS 

Total 
Hit Miss 

Correct 

Reject 

False 

alarm 
Unsure 

S
W

F
H

IM
 

Hit 25% 2% 0% 0% 4% 30% 

Miss 6% 8% 0% 0% 4% 17% 

Correct 

reject 
0% 0% 21% 0% 0% 

21% 

False 

alarm 
4% 4% 8% 0% 0% 

15% 

Unsure 6% 6% 2% 0% 4% 17% 

Total 40% 19% 30% 0% 11% 100% 
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• Urgent need to plug the gap at lead times of 1-2 days and at a regional scale 

• Potential to make better use of rainfall ensembles based on user requirements 

• Something is (hopefully) better than nothing  

Summary 
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