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• 3.2 million homes in England at risk

• Included on the UK’s national risk register

• Surface water flooding is challenging to 

forecast

• Responsibility for forecasting lies with the 

Flood Forecasting Centre (FFC)

• SWFHIM developed to support the FFC in 

forecasting surface water flood risk
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Surface Water Flooding

ENVIRONMENT AGENCY DATA ON HOMES IN ENGLAND AT RISK FROM 

RIVER, SEA, AND SURFACE WATER FLOODING
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• Working partnership between the UK Met 

Office and the Environment Agency

• Support to category 1 and 2 responders 

primarily via the Flood Guidance Statement 

(FGS)

• Surface Water Flood Forecasts out to 5 days; 

focus and targets for 1-2 day lead time
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Flood Forecasting Centre 
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• Natural Hazards Partnership

• Collaboration of the UK Centre for Ecology 

and Hydrology, the Health and Safety 

Executive, the Environment Agency, the UK 

Met Office, and the Flood Forecasting Centre

• Hazard Impact Framework

• Four phases of development

• Peer review by Halcrow Group Ltd and JBA 

Consulting

• Operational since April 2020  
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SWFHIM Development

NHP CLASSIFICATION OF IMPACTS 

HTTP://WWW.NATURALHAZARDSPARTNERSHIP.ORG.UK/SCIENCE-2/
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SWFHIM – forecast output

• Surface water flood risk forecast (Eng & Wal)

• Based on the FGS Flood risk matrix and 

Hazard Impact Framework
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SWFHIM overview and parallels 

with EFAS
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• Short Range Ensemble precipitation data 

(T+54; SWFHIM T+45/46)

• NOWCAST (T+7)/MOGREPS-UK 

• 24 members; 2.2 km resolution

• 4 SWFHIM runs per day

• Grid-to-Grid (G2G) 

• Probability distributed hydrological model

• Runoff production scheme

• Runoff 

• 1 km resolution, 15 min timestep 

• Summed to give longer durations (1, 3, 6 hr)
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INPUT – SRENS and G2G

G2G SCHEMATIC FROM BELL ET AL., 2007: DEVELOPMENT OF A HIGH 

RESOLUTION GRID-BASED RIVER FLOW MODEL FOR USE WITH 

REGIONAL CLIMATE MODEL OUTPUT
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• Detailed static risk mapping

• 9 effective rainfall scenarios (3 durations; 3 

rainfall return periods)

• Jflow+ hydraulic model

• Flood depth, velocity, hazard rating

• 2 m resolution

• Equate G2G runoff to one of the 9 effective 

rainfall scenarios

• Creates a link to flood parameters
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Risk of Flooding from Surface Water 

Maps (Environment Agency Mapping)

HTTPS://FLOOD-WARNING-INFORMATION.SERVICE.GOV.UK/LONG-TERM-FLOOD-

RISK/MAP

https://flood-warning-information.service.gov.uk/long-term-flood-risk/map


10
v

EFAS ANNUAL MEETING 2022 — 27-28 SEPTEMBER

Impact Library

 Static catalogue

 Four impact types

 Flood parameters from RoFSW maps

 National Population Database

 National Receptor Database

 G2G runoff > Effective rainfall scenario 

RoFSW Maps (maximum return 

period)  > Lookup impact level in 

Library

 1 km grid of maximum impact across 

flood types

Flood 

impact type

Threshold for 

flooding to occur 

Impact 

Metric (per 

1 km cell)

Data 

Source

Impact Detail

Danger to 

Life

Hazard Rating ≥ 

1.25, or  ≥  0.75 

for vulnerable 

populations (such 

as children)

Count of 

people at 

risk

NPD Day time 

population:

Day time term-time 

Residential

Workplaces

Schools/Care Homes

Hospitals/Prisons

Night time 

population:

Night time term-time 

Residential

Care Homes

Hospitals/Prisons

Damage to 

Buildings

Water depth > 0.3 

m (height of a 

typical property 

step)

Count of 

properties 

at risk

NRD Residential Properties

Non-residential 

Properties

Disruption 

of Key Sites 

and 

Infrastructu

re

Key Sites: Water 

depth > 0.3 m

Key 

Infrastructure: 

Hazard Rating ≥ 

1.25 (denial of 

access)

Count of 

sites at risk

NRD Key Sites Schools/Colleges

Universities/Health 

Centres

Residential Homes

Fire/Ambulance

Police Stations/Hospitals

Key 

Infrastructure

Electrical Installations

Gas Regulating Facilities

Water Treatment Works

Disruption 

of Transport

Road or railway 

network flooded 

to a depth of 0.15 

m over a distance 

of 10 m.

Length of 

network 

(m)

NRD Trunk Road

Non-trunk A/B road

Railways
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Upscaling and risk forecast

 1 km gridded impacts upscaled to county level 

 Likelihood from number of ensemble members



12

• ‘Tool’ in surface water flood risk assessment

• Considered in the context of other output and 

acknowledging uncertainty

• Objective assessment of impacts to help 

inform the FGS (days 1 and 2)
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Operational Use

EXAMPLE OF ELEVATED SURFACE WATER FLOOD RISK ON THE FGS 

AUGUST 2022
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• Lifecycle approach – ongoing scientific, 

technical and operational development

• Verification (subjective and objective) and 

operational learning

• Recent work with HSE (Health and Safety 

Executive) has introduced 20 km gridded 

output

• Future developments options under review

EFAS ANNUAL MEETING 2022 — 27-28 SEPTEMBER

Current and Future Development

EXAMPLE OF ELEVATED SURFACE WATER FLOOD RISK ON THE 

FGS 17 AUGUST 2022 AND CORRESPONDING GRIDDED SWFHIM 

OUTPUT
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Email ffcenquiries@environment-agency.gov.uk

Website www.ffc-environment-agency.metoffice.gov.uk

Questions?
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Website www.ffc-environment-agency.metoffice.gov.uk
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https://staging.swfhim.ffc.metoffice.gov.uk/County

Demonstration

https://staging.swfhim.ffc.metoffice.gov.uk/County
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 April 2020 to May 2021 (14 months)

 County level impact data from FGSV 

 Contingency table approach based on one or more 

ensemble members flagging at a given impact level

 For each county and each impact level

 All CSDs

 Each model run for the next day (next available full 

day of data to compare to FGSV)

 Higher impact level implies lower levels also 

forecast or observed (i.e. significant implies minor)

 Standard statistics calculated at various temporal 

and spatial resolutions

SWFHIM VERIFICATION — MAY 2022

Pilot Study – Methods
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SWFHIM VERIFICATION — MAY 2022

Results – Example 1 ROC diagram; F vs. POD

Note FGS verification stats 
use a partial credit system

https://cawcr.gov.au/projects/verification/#ROC

From Ensembles Verification 
Project Phase 2 Final Report

https://cawcr.gov.au/projects/verification/#ROC
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Impact Library

 Severity Level Thresholds

 Allocate severity levels in each grid square 

for the 9 original effective rainfall scenarios 


