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Outline 

• The Scottish Flood Forecasting Service 

• Current surface water forecasting products 

• Glasgow Surface Water Alerting Pilot 

• Overview and focus 

• Forecast data 

• Modelling 

• Understanding impacts 
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What do we do? 

Research  

and  

Development 
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Current surface water products 

Heavy rainfall on Tuesday afternoon could result in surface 
water flooding impacts across West Central Scotland. Impacts 
may include disruption to travel due to flooding of roads in 
known low points, particularly through Glasgow at rush hour. 
There is a low probability of some isolated property flooding.  

 

 

Met Office NSWWS 
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Flood Warning Strategy 2012-2016 

1. SEPA will develop the necessary flood detection and 
monitoring capabilities required to deliver the flood warning 
service 

2. Working with the Met Office, SEPA will develop approaches 
in forecasting pluvial flooding 

3. SEPA will aim to reduce the impact of coastal flooding 
through the provision of reliable and timely flood warnings 

4. SEPA will aim to reduce the impact of river and loch flooding 
through the provision of reliable and timely flood warnings 

5. SEPA will aim to maximise the performance of its flood 
predictions and manage uncertainty in forecasting through 
risk-based communication 

6. SEPA will provide an effective flood warning service and 
reduce the impact of flooding from all sources and work with 
communities and responders to improve their preparedness 
to flooding 

7. SEPA will ensure that it has the required skills, expertise and 
knowledge to provide an effective flood warning service 
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Forecasting convective events 

• Intense 

• Localised 

• Short lived 

• Could occur 
anywhere 
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Forecast accuracy 

> 150km = Good 

< 150km = Some uncertainty 

< 50km = Not usually useful for site specific 
prediction 

< 10km = Generally unpredictable at +1 hour 
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The next step… 

Detailed flood 
mapping 

Computational 
power 

+ 

+ 

Finer 
resolution  
weather 
forecasts 

http://wattsupwiththat.files.wordpress.com/2011/01/article-0-063373d8000005dc-648_468x3161.jpg
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Surface Water Alerting Pilot Study 

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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The Commonwealth Games Pilot 

• High profile event to demonstrate science 

• Opportunity to share resources / 
knowledge 

• Known flooding issues in Glasgow 

• Well established network of responders 

• SFRA for Games identified flooding as a 
risk 
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Clockwise from top left a) London Road (BBC News), b) Bookmakers in Greenock (STV News), c) East 

Hamilton Street (STV News), d) Broughton Road (BBC News) 

Rainfall  

 
25th July 2013  

A wake up event? 

http://www.bbc.co.uk/news/uk-scotland-23463170
http://news.stv.tv/west-central/234152-greenock-flooding-as-more-torrential-rain-forecast-for-scotland/
http://news.stv.tv/west-central/234152-greenock-flooding-as-more-torrential-rain-forecast-for-scotland/
http://www.bbc.co.uk/news/uk-scotland-23463170
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From Glasgow 2014 Transport Strategic Plan v1 (Sep 2010)  

Where? 

 What?  

• Tool to enhance 
our current 
surface water 
flood forecasting 

• Aimed at 
responders 
rather than the 
public 

• Guided by 
science and 
steering group 

 Who? 

• Met Office, CEH Wallingford, 
James Hutton Institute 
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What’s happened 

• Project started in May 

• Steering group set up – met twice 
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Steering Group 

 

 

• Provide input, advice and data  

• Advise on existing models and 
mapping 

• Inform on what alerting 
mechanisms would be beneficial 

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


Lead time Products Advice Activity 

Planning Input to exercises 

48 – 24 

hours 

Not viable to produce new 

products at this range due to 

uncertainty in forecast. 

Existing FGS sufficient 

(although may need explicit 

Commonwealth Games info) 

Trigger for preparing readiness 

Need to be aware of what activities / venues are 

planned to be in use 

Calling standby teams into 

action 

Get flood risk onto resilience 

meeting agendas 

24 – 12 

hours 

 

***crucial 

stage for 

proactive 

preparation

*** 

Possibly “mini FGS” for 

Commonwealth Games / 

surface water info 

Need to consider timing of advice – FGS at 

10:30 likely to be too late for planning events / 

travel that day. 8 or 9am or the 

afternoon/evening before.  

Scenarios – worst and best case 

Identification of the main points likely to be 

impacted 

Timing of event important – if event later in the 

day more likely to cause problems getting 

people home 

Maintenance and preparation 

– clearing known trouble 

spots etc 

12 – 6 

hours 

Moving resources to the right 

area of the city 

Live Nowcast Demonstration 

Project (dependent on Met 

Office Resources) 

Access to Radar (through 

Hazard Manager)  

Decision on if event takes 

place 

Close off How is stand down issued? Not just 

downgrading risk (amber to yellow) but risk 

completely passed. 

Alerting Requirements 
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What’s happened 

• Project started in May 

• Steering group set up – met twice 

• Glasgow site visit 



Generally flat area. Risk 

of localised ponding 

anywhere. Lots of flat 

wide streets. Reputation 

issue is these flood but 

probably not operational 

concern 

Athletics village site. 

Assumed not 

affected by flooding 

as raised ground 

levels and SUDS etc 

Other site infrastructure around here e.g. large 

bus parking areas. Designed with 2 week life 

span! Include SUDS but only designed for the 

sites  themselves so could still drain back onto 

roads and cause problems 

Walking route 

shown in Blue 

Dalmarnock station. Key transport link back into 

Glasgow. Known flooding hot spot. Water flows 

along track in both directions and pools at the 

station. Water level has reached the platform in 

the past. Pumps used to clear water but not able 

to pump at full capacity as combined sewer 

system cannot accepts the high discharge 

London Road. Known flooding hotspots at dips 

in road anywhere along this long flat section. 

Flooding occurs ~ every 1-2 years but not 

always reported as occurs so frequently. 

Some buildings raised along here as known 

problem 

New roads (e.g. 

Clyde Gateway) 

designed to 30 

year standard 

Possibly also a risk from this urban 

watercourse which has a short (~100m) 

unculverted section behind buildings on 

London Rd, but surface water flooding of 

road would occur before watercourse 

overtopped 

Celtic Park – on 

raised ground, not 

thought at risk 
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What’s happened 

• Project started in May 

• Steering group set up – met twice 

• Glasgow site visit 

• Two review reports completed looking at rainfall forecasting 
and hydraulic modelling 

• Summary report available from the CREW website 

http://www.crew.ac.uk/publications/surface-water-flood-forecasting-
urban-communities-review 

 

http://www.crew.ac.uk/publications/surface-water-flood-forecasting-urban-communities-review
http://www.crew.ac.uk/publications/surface-water-flood-forecasting-urban-communities-review
http://www.crew.ac.uk/publications/surface-water-flood-forecasting-urban-communities-review
http://www.crew.ac.uk/publications/surface-water-flood-forecasting-urban-communities-review
http://www.crew.ac.uk/publications/surface-water-flood-forecasting-urban-communities-review
http://www.crew.ac.uk/publications/surface-water-flood-forecasting-urban-communities-review
http://www.crew.ac.uk/publications/surface-water-flood-forecasting-urban-communities-review
http://www.crew.ac.uk/publications/surface-water-flood-forecasting-urban-communities-review
http://www.crew.ac.uk/publications/surface-water-flood-forecasting-urban-communities-review
http://www.crew.ac.uk/publications/surface-water-flood-forecasting-urban-communities-review
http://www.crew.ac.uk/publications/surface-water-flood-forecasting-urban-communities-review
http://www.crew.ac.uk/publications/surface-water-flood-forecasting-urban-communities-review
http://www.crew.ac.uk/publications/surface-water-flood-forecasting-urban-communities-review
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What would we like to be able to deliver? 

• Daily assessment of surface water flood risk 

• Risk based (using existing impact matrix) 

• High level identification of potential impacts 

• Timely and up to date information 

• Targeted guidance for the Commonwealth Games 

• Potential to offer parallel consultancy / briefing services 
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Outline Plan 

Forecast  
 

MOGREPS-UK     Ensemble 

2km resolution      Nowcast 

4 a day                  4 (96) a day 

24 hours                7 hours 

Modelling  
 

G2G Model including surface 

water runoff component 

Existing flood 

maps  
 

SEPA regional 

surface water maps 

 

Impacts 
 

1. SEPA hazard 

map data 

2. Commonwealth 

Games specific 
Surface 

water 

flood 

risk 
Probability Impact X = 



Mini surface water ‘FGS’ 



© Crown copyright 

Forecast data – Blended Ensemble 

MOGREPS-UK 

• 24 member ensemble 

• 2km grid 

• 4 times a day 

 

 

Data time Available 

0100 0330 

0700 0930 

1300 1530 

1900 2130 
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Forecast data – Ensemble Nowcast 

•  28 hours of data (24 useable) 

•  7 hours updated Nowcast 
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Model initial states 



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

• Responds to spatial variation of rainfall input 

• Already used countrywide by FFC and SFFS 

 

Subsurface  

flow-routing 

Saturation-excess 

surface runoff 

Drainage 

River 

Surface 

flow-routing 

Precipitation Evaporation 

Return 

flow 

River 

flow 

Runoff- producing 

soil column 

Grid-to-Grid (G2G) Distributed Model 
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SEPA regional pluvial flood maps 

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 
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Assessing risk - impacts 
FLOOD RISK MATRIX GUIDANCE ON IMPACTS 

Very Low Low Medium High 

Typical 

Impacts 

Minimal Disruption 
Generally no impact, however 

there may be: 

 Isolated  and minor flooding 

of low-lying land and roads 

 Isolated instances of 

spray/wave overtopping in 

coastal roads and promenades 

Minor Disruption 
 Localised flooding of land and  

roads –  risk of aquaplaning 

 Localised flooding affecting 

individual properties 

 Localised disruption to key 

sites on floodplains 

 Individual properties in 

coastal locations affected by 

spray and/or wave overtopping 

 Local disruption to travel 

Significant Disruption 
 Flooding affecting parts of 

communities 

 Damage of 

buildings/structures is 

possible 

 Possible danger to life due 

to fast flowing/deep water/ 

wave overtopping/ wave 

inundation 

 Disruption to infrastructure 

 Small scale evacuation of 

properties may be required 

Severe Disruption 
 Widespread flooding  affecting 

whole communities  

 Collapse of buildings/structures 

is possible 

 Danger to life due to fast 

flowing/ deep water/ wave 

overtopping/ wave inundation 

 Widespread disruption or loss 

of infrastructure 

 Large scale evacuation of 

properties may be required 

Expected 

Partner 

Response 

Level 

Business as usual Single agency operational 

response 

Multi-agency response likely 

to be needed at tactical level. 

SGoRR may be considered. 

Multi-agency strategic response 

likely at SCG level or regional 

level. Mutual aid likely with 

perhaps national co-ordination. 

SGoRR convened. 

Implications 

for public 

Generally no impact; however 

there may be some isolated 

and minor flooding. Little or no 

disruption to travel although 

wet road surfaces could lead to 

difficult driving conditions.  

Localised flooding possible. 

Wet road surfaces and 

possibility of ponding water, 

especially in known trouble 

spots.  Local disruption to 

travel – longer journey times.  

Flooding of land and roads 

and property is likely. 

Disruption to travel and 

infrastructure. 

Widespread flooding of property.  

Severe disruption to travel. Loss 

of gas, electricity, water supplies.  

Significant disruption to 

communities.  
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Publically available output 

Negligible Medium 

Very low High 

Low Very high 

Probability of 5m of either roads or 

railway being flooded between 

0400 Tuesday to 0400 Wednesday  

Negligible Medium 

Very low High 

Low Very high 

Probability of severe population and 

property impacts occurring between 

0400 Tuesday to 0400 Wednesday  
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Assessing risk - likelihood 
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Timeline 

Project 
started 

May 2013 

Stage 1 Literature review of best available 
science for forecasting and urban 
inundation modelling 

Sep 2013 

Develop recommendations for 
surface water alerting pilot model 
and future development of surface 
water flooding 

Sep 2013 

 

Stage 2 

 

Development of pilot model and 
configuration into SEPA systems 

March / 
April 2014 

In progress 

Stage 3 

 

Operational testing of pilot model May / June 
2014 

Stage 4 Demonstrate new capabilities 
during Commonwealth Games 

July 2014 
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Summary 

• Operational pilot for a real time surface 
water impact model 

• End user focused 

• Linking forecasts with static maps / 
impacts 

 It’s challenging but we have to start somewhere! 

Summary reports: http://www.crew.ac.uk/publications/surface-water-flood-forecasting-
urban-communities-review 

SFFS blog: www.floodforecastingservice.net 

Email: linda.speight@sepa.org.uk 



Contact details 
 

Michael 
Cranston 

Forecasting science lead, strategy and development  

 michael.cranston@sepa.org.uk  01738 448198  

Alan 
Motion 

Business and service development and management  

 alan.motion@metoffice.gov.uk  0131 5287331 

Pete 
Buchanan 

Service co-ordination and development  

 peter.buchanan@metoffice.gov.uk  01224 629814 

Richard 
Maxey 

Service co-ordination, distributed hydrological modelling (G2G), 
surface water forecasting  

 richard.maxey@sepa.org.uk  01738 448829 

Linda 
Speight 

Hydrometeorology science and surface water R&D  

 linda.speight@sepa.org.uk   01738 448836 

Visit our new SFFS blog: www.floodforecastingservice.net 


