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Tell me what we need to know.”
(television meteorologist, quoted by Demuth et al. 2012)
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NHP Why do impact-based forecasting?

WMO Guidelines on

Multi-hazard Impact-based

Forecast and Warning Services

Each year the impacts of severe hydrometeorological events around the Earth give
rise to multiple casualties and significant damage to property and infrastructure,
with adverse economic consequences for communities that can persist for many years.
All this happens in spite of the fact that many of these severe events have been well
forecast, with accurate warning information disseminated in a timely fashion by the
responsible National Meteorological and Hydrological Service (NMHS).

The reasons for this apparent disconnect lie in the gap between forecasts and
warnings of hydrometeorological events and an understanding of their potential
iImpacts, both by the authorities responsible for civil protection/emergency
management and by the population at large. Put simply, while there is a realization of
what the weather might be, there is frequently a lack of understanding of what the
weather might do.

If this gap is to be closed, then an all-encompassing approach to observing,
modelling and predicting severe hydrometeorological events, and the consequent
cascade of hazards through to impacts, needs to be developed. Tackling this
problem will require a multidisciplinary and highly integrated and focused endeavor.
This is essential to ensure access to the best possible science, and the optimum
services, to manage multi-hazard events today, and to provide the best possible
evidence base on which to make the costly decisions on infrastructure needed to
protect the population in the future as climate changes.



NHP Natural Hazards Partnership
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UK NHP Daily Hazard Assessment Colour State Matrix
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In the UK, Storm Katie (27-28" March 2016)
produced gusts of up to 106mph (17 1kmvh).
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The Daily Hazard Assessment is intended to provide an ‘at a glance’ top level overview only.
The links provided to the relevant Partner Organisations should then be used to obtain further
and more detailed information as required.

Hazards Five Day Summary -

EXTREME TEMPERATURES (ENGLAND):- A cold spell of weather will
become established from Wednesday onwards with below average
temperatures and snow in places.

FLOOD:- There is a LOW coastal flood risk along the Suffolk coast today
(Wednesday) with minor impacts possible. There is also a LOW coastal flood
risk along the east coast of England on Friday (and into Saturday morning in
Kent) with a very low likelihood of significant impacts.

SNOW:- On Wednesday snow is forecast to affect some areas of Scotland
and Northern Ireland. On Thursday and Friday snow is forecast to affecta
number of areas of the UK.

WIND:- Very strong winds during Wednesday and Thursday affecting parts of
Scotland, Northemn Ireland and some areas of northern England.

Hazards Five Day Summary Maps
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These maps provide an ‘at a glance' indication of the natural hazards that could occur over the next five
days. The area covered by each ellipse is indicative only to alert the user to which areas of the UK are at
risk of a hazard. More detailed information will be found using the links provided. The highest level of
alert will be shown, but each ellipse could indicate more than one hazard. For non-area spedfic hazards,
the alert level is indicated by a caloured rectangle undarneath the maps. Please see user guide on
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NHP SCIENCE Hazard Impact Modelling Group

Hazard Impact Models and How impacts are

how they’re created assessed

Impact Themes [t #] Tier 3
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www.naturalhazardspartnership.org.uk/science
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NHP Hazard Impact Models: Risk Algorithm
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NHP = Met Office

Wind Hazard Impact Models

Vehicle OverTurning (VOT)
model

www.naturalhazardspartnership.org.uk/science/hims/sciencehimswind




Risk Algorithm:
NHP Vehicle OverTurning Model

Actual Wind Gust
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NHP

Risk Algorithm:
Vehicle OverTurning Model
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Risk Algorithm:

Vehicle OverTurning Model
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NSWWS Wind Warnings 8" January 2015
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NHP VOT Verification &
8th/9th January 2015 ! y'

A66 road

Multiple impact events reported including Jg’  closedio
a van blown over in the amber warning in O S  1 yind

the Central Belt, Scotland
Model verifies well
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NHP

Surface Water Flooding
Hazard Impact Model

FLOODFORECASTINGCENTRE
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www.naturalhazardspartnership.org.uk/science/hims/surface-water-flooding




NHP Surface Water Flooding Hazard Impact
Model Overview
SWF HIM innovation builds on existing models, data and tools
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NHP Impact Library Construction
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NHP Surface Water Flooding HIM Risk Outputs
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NHP Trial case study: 23" June 2016
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NHP Benefits of HIMs

Real-time tools which:

* Aid decision making for warnings/alerts

* Improved preparedness before event

* Improve understanding of natural hazard impacts

* Encourage cross-organisational collaboration to
create and visualise




NHP HIM Challenges

HIM development presents challenges that
need to be addressed.:

Underpmnlng Available Data
Sclence

. . Communication
Timeliness
of Results



Hazard Impact Framework
(HIF)

www.naturalhazardspartnership.org.uk/hazard-impact-framework




NHP Hazard Impact Framework

The Hazard Impact Framework (HIF) provides the NHP
with a common and consistent approach to modelling
and forecasting natural hazard impacts. Specifically, the
HIF is a source of definitions and common concepts In
Impact modelling. It provides a standard series of
guidelines and, where necessary, stricter protocols for
building and developing HIMSs.



Natural Hazards Partnership
Hazard Impact Framework:
First Edition

Natural Hazards
PARTNERSHIP

Scoping

Modelling

Prototyping

Evaluation

Discuss and collect user requirements

Review existing Quantify, map and review
science historical events

Agreed user requirements

Understand feasibility

Develop or Formalise Review
acquire hazard / available
hazard receptor receptor
model relationship data

Feasibility report

Develop proof of concept
Identify: Agree:

Contact Hazard Spatial and temporal resolution
Contact Receptor Web service contents

Design specification

Develop “end-to-end” prototype

Runs Integrates Outputs
on live hazard and impact published as
data modelling web services
Eollect Vahqate Gather
goisce against user feedback
impacts data case studies

Re-scope
model

Refine
design
spec.

Revise or
recalibrate
prototype

Feedback

Hazard Impact Model ready to make operational




NHP Hazard Impact Framework

 Allows for model interoperabillity
« Multi-hazard impact assessment

* Written with the aim that it can be applied to all
hazards, timescales, resolutions, assets...

« Working document which will evolve as
knowledge and experience Is gained



Natural Hazards Partnership
NHP Future Work

 New NHP Operating Plan 2017-2020 — available on the
website soon

 Work on multi-hazards including concurrent and cascading
hazards using HIF

 Longer term impacts — monthly timescales
« Impact model verification using social media impact reports
« New Hazard Impact Models

— Scoping snow and ice

— Potential future HIMs: air quality, heat and cold, groundwater,
lightning



NHP Journal Paper

The Natural Hazards Partnership: a
public-sector collaboration across the UK
for natural hazard disaster risk reduction

Rebecca Hemingway'* and Oliver Gunawan?

TMet Office, Exeter, Devon, United Kingdom, EX1 3PB.
ZHealth and Safety Executive, Buxton, Derbyshire, United Kingdom, SK17 9JN.

*Corresponding author
Email addresses: rebecca.hemingway@metoffice.gov.uk (Rebecca Hemingway),
oliver.gunawan@hsl.gsi.gov.uk (Oliver Gunawan)




Partnerships underpin everything we do...
We work together with multiple organisations and
initiatives
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NHP Summary

« Natural Hazards Partnership is a successful partnership, by
working together we can more effectively provide impact
based advice

« Hazard Impact Models have been shown to aid decision
making in the issuing of impact-based warnings

« Hazard Impact Framework facilitates HIMs being developed
In a consistent way and allows for multi-hazard impact
analysis

« Communication is vitally important at all stages
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Thank you!

Learn more on our website
www.haturalhazardspartnership.org.uk



