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Natural Disasters – Economic Impacts
• Japan - Earthquake, Tsunami (2011)
– $210 bn, 19,846 fatalities

• Caribbean, USA - Hurricane Katrina (2005)
– $125 bn, 1,833 fatalities

• Japan – Earthquake (1995)
– $100 bn, 5,297 fatalities

• Carribean, USA – Hurricane Harvey (2017)
- $95 bn, 88 fatalities
• China – Earthquake (2008)
– $85 bn, 87,476 fatalities
EM-DAT: The Emergency Events Database - Université catholique de Louvain (UCL) CRED, D. Guha-Sapir - www.emdat.be, Brussels, Belgium

Natural Disasters

UNISDR (United Nations International Strategy for Disaster Reduction). (2015), 2015
disasters in numbers, https://www.unisdr.org/we/inform/publications/47804

UK Context
Coastal Flooding
• 1953 east coast flood – 326
fatalities in UK (of 2,551 total)
Fog / Air Pollution
• 1952 great smog – est. 4,000
fatalities
Extreme Temperatures
• 2013 heat wave – est. 760
fatalities attributed

UK – Recent Flooding Events
Summer 2007 floods, major impacts – 42,000 homes without power for 24 hours
– 55,000 properties flooded, ~36,000 due to
Surface Water Flooding
– 140,000 homes without clean water for 17
days

– 10,000 people trapped on M5
– £3.2 bn damages (EA) – most expensive in
world in 2007

UK – Recent Flooding Events
Winter 2013/14 floods
– December 2013 – fifth stormiest month on
record (since 1969)
– Estimated £1.3 bn damages
– >10,000 residential properties affected
– Largest coastal surge since 1953
– Thames Barrier closed 50 times

2015 – Storms Desmond, Eva
-

>£400 million damages (Desmond)
84mph winds recorded (Eva)
2016 - Flooding in London, North West England
2017 – Events in Coverack, Lancashire

Flooding in the UK
23 June 2016

https://www.express.co.uk/news/weather/682590/EUreferendum-votersthunderstorms-heavy-showers

Impacts: UK context
• Pitt Review of summer 2007 floods
– Makes recommendations for issuing “warnings and
impact information on severe weather and flooding
emergencies to responder organisations and the
public”

• EU directive 2007/60/EC
– Call for member states to consider both flood hazard
and its impacts

NHP: Why do we do Impact Modelling?

Why do we do Impact Modelling?

Why do we do Impact Modelling?
“[People] want to know three things:
• What does it mean to them?
• What does it mean to their family?
• What do they need to do right now?
And so don’t speak like a meteorologist. Tell me what we
need to know.” (television meteorologist, quoted by Demuth et al. 2012)

Impacts and the NHP
Modelling: Hazard Impact Models
Aim: Combine data and expertise from Partners to identify and forecast the
impact on populations, areas and assets from a range of natural hazards

Challenge to provide real-time national guidance


Potentially complex modelling requirements in urban environments



Timely delivery of relevant and reliable information

SWF HIM Process
Modelling: Surface Water Flooding Hazard Impact Model
Rainfall ensembles
(MOGREPS-UK)

Grid-to-Grid
Hydrology

Visual Weather

SWF
Hazard
Footprint

SWF
HIM

Real-time
SWF risk
outputs

Impact
Library
National Receptor
Database (NRD)
Updated Flood Map
National Population
for Surface Water
Database (NPD)

Dissemination
Flood Guidance Statement

SWF HIM Impact Library
SWF HIM Impact Library
NOUN (plural SWF HIM impact libraries)
Database of pre-calculated SWF impact information used for creating impact scenarios for
the SWF HIM. Making use of:
-

Available (licensed (OS) and open) datasets, and;
Established methods for modelling of flooding impacts, particularly those within use by
UK government.

Suitable for ensemble impact forecasting and rapid formulation of impact and risk outputs
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Case Study – 22-23rd June 2016
Flood Scenario

Rainfall radar accumulation
22nd to 23rd June 2016
19:00 - 08:00

Impact Severity

0

Severe

1 in 30

Significant

1 in 100

Minor

1 in 1000

Minimal

Flood severity
22nd to 23rd June 2016
14:30 - 14:30

Impact severity
22nd to 23rd June 2016
14:30 - 14:30

22-23rd June SWF HIM
Observed Rainfall Data Source:
Radar data

Primary run for comparison:
22nd June 2016, starting at 14.30
Rainfall processed through Grid-toGrid hydrological model to estimate
surface run-off
Processed against Impact Library

Map shows results for the All
(combined) impacts category →

Impact Validation – Impact Data
•
•

•

Impact data not systematically collected
Often high level (economic damages, counts of casualties – e.g.
www.emdat.be)
Range of information sources but not consistent. Examples include:
– Post event public surveys – collected by LAs for S19 reports
– Real-time crowd-sourced/volunteered geographic information (e.g. social
media)
– Incident reports – e.g. Emergency Services, Highways
– Modelled data

• Media data - Flooding From Intense Rainfall
– “Assessing long term flash flooding frequency using historical information”
(Archer et al, 2016) – chronology of historical floods
– King’s College – Analysis of News Media for flooding events

Newspaper archive
Watford Observer: Flooding and
traffic chaos after torrential rain
Queens' school in Bushey will be closed
tomorrow due to the flooding.

Validation Factors
Location

Criteria/Type

Were the modelled and observed impacts Were the modelled impact criteria
(Population / Property / Key Sites and
in the same place?
Infrastructure / Transport) the same as the
observed impacts?

Severity

Time

Were the severities of the modelled Did the modelled impacts occur at the
impacts of a similar magnitude to the same time as the observed impacts?
observed impacts?
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22-23rd June – Observed Impacts
Canon Place, Farringfor Road, Thornhill
Primary School, Durley Primary School
PHOTOS: More flooding misery with
schools closed and families left homeless
(Daily Echo)
Millbrook Road West, Botany Bay Road,
Broad Oak/A334
PICTURES: Storms cause traffic chaos
bringing down trees and causing flooding
Durley
School, Thornhill School
(Daily
Echo)
Durley School devastated by flood
(Daily Echo)
Cooper Dean Roundabout, Balmer Lawn
Road, Wessex Way A338
Cooper Dean roundabout blocked by
flooding after overnight storm
(Bournemouth Echo)

22-23rd June – Comparison
Observed Impacts
Impact Severity
Severe
Significant
Minor
Minimal

SWF HIM Impacts

Case Study Results
• Overall Probability of Detection: 38%
(i.e. probability of an observed (media) impact being located within a 1 km cell that was
modelled to have those impacts)
• Overall Probability of Detection (no match of impact type required): 50%
• False Alarm Rate: 93%
(i.e. percentage of 1 km cells that were modelled with impacts, but no matching impact
was observed there)
• However, ~900 1 km cells were modelled with impacts of Minor, Significant, or
Severe, compared to 180 records in the observation set

• Multiple sources of uncertainty between event observations and model output
…Observed rainfall, Runoff model, Flood susceptibility mapping, Impact data…

Conclusions
• Impacts should be part of the process
• Can we model them effectively?
– Data, science, technology capabilities continue to
improve, but need to balance priorities

• Can we rely on impact estimates?
– Experimental results for SWF HIM provide
confidence
– Careful not to get false sense of precision

• Different sources of evidence for validation

Thank you

More info on the NHP website
http://www.naturalhazardspartnership.org/

