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Background 
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Surface water flood forecasting in Scotland 

Met Office NSWWS 
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Aims & Objectives 

Review the current state of the art in surface 
water flood forecasting for urban 

communities and to develop a potential 
methodology for surface water flood 

forecasting in Scotland 
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Pilot application 
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Summer flooding 
in Glasgow 
July 2002, June 2007, 
August 2011,  
July 2012, July 2013 
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The Commonwealth Games Pilot 

• High profile event to demonstrate 
science 

• Opportunity to share resources / 
knowledge 

• Strategic Flood Risk Assessment 
for Games identified flooding as a 
risk 

• Well established network of 
responders 
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Technical set up 
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Methodology 
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FEWS Glasgow 
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Operations 
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SFFS Games Operations  

Briefing 

Briefing 

Met Office 
Meteorologist 

SEPA National flood 
forecasting 
hydrologist 

Wider resilience 
and responder 
community in 

Glasgow Flood Alert 

National 
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SEPA Games flood 
forecasting 
hydrologist 

SEPA Resilience 
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Games Multi 
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Centre 

Glasgow 
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Initial Event Review 
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Launch weekend 19th – 20th July  

HRA Probability of greater than 20mm in 3 hours 
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18/07/2014 
16:30 GMT 

18/07/2014 
21:30 GMT 

19/07/2014 
03:30 GMT 

Transport 
People & 
Property 

http://www.hutton.ac.uk/index.php
C:/FEWS Glasgow Web Report Archive/Current/2014-07-18 1708/blended/OverallRisk/OverallRisk.html
C:/FEWS Glasgow Web Report Archive/Current/2014-07-18 1708/blended/OverallRisk/OverallRisk.html
C:/FEWS Glasgow Web Report Archive/Current/2014-07-18 2233/blended/OverallRisk/OverallRisk.html
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C:/FEWS Glasgow Web Report Archive/Current/2014-07-18 1708/blended/OverallRisk/OverallRisk.html
C:/FEWS Glasgow Web Report Archive/Current/2014-07-18 1708/blended/OverallRisk/OverallRisk.html


19/07/2014 
09:32 GMT 

19/07/2014 
15:27 GMT 

Transport 
People & 
Property 

 
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C:/FEWS Glasgow Web Report Archive/Current/2014-07-19 1033/blended/OverallRisk/OverallRisk.html
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Final weekend 2nd – 3rd August 
Probability of > 20mm in 3 hours 
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Conclusion 

http://www.hutton.ac.uk/index.php


Success and future development 
• Actively addressed the challenge of 

surface water flooding 
• Linking science and operational needs 
• Real time inclusion of impacts 
• Importance of communication       

More information: 
SFFS Blog: www.floodforecastingservice.net 
CEH Blog: www.cehsciencenews.blogspot.co.uk 
SEPA View: www.sepaview.com  
Stage 1 project report: http://www.crew.ac.uk/publications/ 
 
Email me linda.speight@sepa.org.uk 

How could we extend this to other areas in the future? 

Responders were 
‘hanging on every 

word (of the forecast) 
when the weather 

turned and the 
forecasts were pretty 

accurate’.  

http://www.hutton.ac.uk/index.php
http://www.floodforecastingservice.net/
http://www.cehsciencenews.blogspot.co.uk/
http://www.sepaview.com/2014/07/new-surface-water-flood-forecasting-tool-benefits-glasgow-and-the-commonwealth-games/
http://www.crew.ac.uk/publications/
mailto:linda.speight@sepa.org.uk


Additional slides 
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• Provide input, advice and data  

• Advise on existing models and 
mapping 

• Inform on what alerting mechanisms 
would be beneficial 

• Provide link between project and 
responder community 

http://www.hutton.ac.uk/index.php
http://www.transportscotland.gov.uk/


Meteorology 

Example of Met Office UKV forecast Example of Met Office MOGREPS-UK 

forecast 

Met Office blended ensemble  

•  4 times a day 

•  27 (24) hour lead time 

Met Office Nowcast ensemble  

•  4 times a day 

•  7 (6) hour lead time 
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Hydrology – CEH Grid to Grid model 

Subsurface  

flow-routing 

• Uses spatial datasets on terrain, soil/geology, land-cover  

• Responds to spatial variation of rainfall input 

• Already used countrywide by FFC and SFFS 
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Return 
Period 

Loss Blanket Storm 
Duration 
(hours) 

10 1 in 5yr 1&3 

30 1 in 5yr 1&3 

30CC 1 in 5yr 1&3 

50 1 in 5yr 1&3 

100 1 in 5yr 1&3 

200 1 in 5yr 1&3 

200CC 1 in 5yr 1&3 

JFlow+ 

2m LiDAR Grid 

‘Stubby buildings’ 0.3m 

SEPA regional pluvial flood maps 
 

http://www.hutton.ac.uk/index.php


Flood Extent and Impacts 

5m of road flooded in any cell  
=  

significant impact 

surface runoff  

(mm / 3 hours) 

Population 
Community Services 
Utilities 
Commercial Properties 

Roads 
Railways 

http://www.hutton.ac.uk/index.php


Likelihood 
Probability Number of members 

Negligible 0-5% 0-1 

Very Low 5-20% 2-5 

Low 20 – 40% 5-9 

Medium 40 – 60% 10-14 

High >60% >15 

http://www.hutton.ac.uk/index.php


SFFS Blog: http://floodforecastingservice.net/2014/07/14/operational-surface-water-
flood-forecasting-model-for-glasgow-now-live/ 
CEH blog: http://cehsciencenews.blogspot.co.uk/2014/07/surface-water-flood-risk-
forecasting-glasgow-commonwealth-games.html 
SEPA view: http://www.sepaview.com/2014/07/new-surface-water-flood-forecasting-
tool-benefits-glasgow-and-the-commonwealth-games/  
Stage 1 project report: http://www.crew.ac.uk/publications/surface-water-flood-
forecasting-urban-communities-review 
SEPA Flood forecasting and warning strategy: 
http://www.sepa.org.uk/flooding/idoc.ashx?docid=694c7071-519d-4967-835d-
9bd087c18d64&version=-1 
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