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The Role of a National Geological
Survey in Understanding and
Modelling Geology to better inform
the design of the bullt environment

Kate Royse

Director GeoAnalytics & Modelling
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become g al hazards

* What information do we
provide

* How is this information
used

Disasters are not single

* How our is role changing events but C°mp°”ni
processes that must be

understood in context
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ur Role as the Custodian of Geological data
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The Impact of Geology on the built environment?
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Parts of North Yorkshire are at risk
of flooding from ground water
levels, according to the
Environment Agency.

EE’ O signin News = Sport = Weather iPlayer TV Radio More -  Search Q

Fourteen §

place on 4 Find local news 9

place oo} NEWS

@x Drills break through into b...  x ‘k+ Home | UK Word Business = Polics = Tech = Science | Heslth | Education = Entertsinment&Arts | Video & Audio = More ~
An agenc

o | www.bbc.co.uk/news/uk-england-london-217 | c Q levels had ERgIANd 1" segbe"[Exok s od Yot el
groundwal
e ’ i York were i :
BEE o s News | Sport | Weather | iPlayer | TV | Ra Ripon homes evacuated after large Top Stories

NEWS The A19i sinkhole opens Hammond aims for ‘match fit' UK

minor roat i economy

— — © 10 November 2018 | York & North Yorkshire < Share The chancellor fells the BEC he sims to
make the UK economy "match fit" for the
challenges of Brexit

Home UK World Business Politics Tech Science Health Education Entertainn|

England Regions = London :
D — O 3 hours ago

Angela Merkel to stand for fourth
term

Drills break through into busy London rail
tunnel

@® 8 March 2012 | London

@ 9 minutes sgo

Cargo ship hits barge in Storm
Angus

@ 14 minutes ago

Two construction drills broke
through into a railway tunnel in
east London on a busy First Features
Capital Connect route.

Services on the Moorgate to Finsbury
Park route were stopped after a driver
said muddy water had poured on to
his roof near Old Street Station.

An hour later, at about 11:00 GMT,
two piling drills came through as a
train with only a driver and Network
Rail manager approached to inspect
the area
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Seven homes have been evacuated after a large sinkhole opened up behind a

row of houses in North Yorkshire. Invisible acdicts

The innocent face of America's new heroin
crisis

One resident said she felt the ground moving beneath her as she ventured into her
back garden in Magdalen's Road, Ripon.

Fire crews were called to the street at 22:30 GMT on Wednesday, where they




Geology has influenced where and how our cities have
developed. Dartford

Crossing
|
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The London and Thames Valley modeheathmw
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Geology can be very complex
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Key function .......
Exchange of Knowledge

* Our core function is to apply our
science to meet the needs of society

* BGS has to bridge the understanding
gap

* we have to listen and be imaginative,
flexible and innovative in the way we
exploit our data and information
technology
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Ground stability Hazards: GeoSure
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* Naturally occurring hazards
* Subsidence (Shrink-swell; compressible, +/-dissolution)
* Landslides (domains; landslide database; debris flow; pathway analysis/run-out;
falls ¥
[

Anthropogenic-influenced hazards
* Running sand

* Compressible
* Collapsible
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Responding to changing Needs

* Stern Review 2007 ‘economic benefits of strong early
action on climate change outweigh the costs’

* Pitt Review 2010 ‘all organisations have a duty to share
information, better visualisation tools; improve modelling
and forecasting’

* Eyjafjallajokull 2010 ‘better understanding of the
hazard is needed, thresholds for safe flying should be
defined on the basis of evidence, risk aversion should
not be a strategy for any future eruption scenario’

* TE2100 Plan 2012 ‘we must either invest more in flood
and coastal management or learn to live with increased
flooding’
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. essons learned

* Manage risks not avoid

* Governments and responders need access to all the
scientific data and information in one place in a form
that can be easily and quickly interpreted

* We need to be able to improve our modelling of
hazards so that we can improve our forecasting and
scenario planning tools

It’s only a

failure

if you don‘t

learn

something

* Cost-benefit can’t protect everything...what is its value?

* Scientist need to be able to communicate complex
scientific concepts to the non-scientist

© NERC All rights reserve d




Volcanic and Atmospheric Near- to far-field

Analysis of plumes Helping Interpretation and
Modelling

 Lead by NCAS, BGS and 7 other institutions V

naheim

 Response to 2010 Eyjafjallajokull eruption

* Improve information provided to the
aviation community by developing better
dispersion models

* Dispersion models can be improved
through better characterisation of plume
dynamics and the physical properties of the
ash and gases in the plume
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National Hazard
Partnership

* Setupin 2011

* Consortium of public bodies

* Exchanges knowledge, ideas,
expertise, intelligence & best practice

* Provides a timely and consistent
source of advice to government &
emergency responders for civil
contingencies & disaster response

* Creates an environment for the
development of new services to assist
In disaster response
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Hydrological Outlook UK

Latest outlook ~ Archive » Methods ~ Want to know more? Contact
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The Hydrological Outlook UK is published monthly. Do you wish to know more about the methods used to Further information on the research that underpins the
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ResilienceDirect
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GeoSure Insurance Product

* Provides information
specifically for the insurance
industry

 Indicates the potential
insurance risk for natural

i Identify.

- - - - f
ground instability to be active [ 5
B GEDSURE_DRIFIED Location: [ 465,105,387 219,135,436 Meters
Medium-High
. MediumHigh Field | value
at a site
COLLAPS o
COMP 148
FID 653227

GMdivAM  0.045084
LANDSLIDE 35

- Provides an analysis of all | e

Shape_fres 6444160.24075
Shape_Leng 24756.891689

potential hazards present but e
delivered in a simple
valorised format

» Uses Sheffield Elicitation
Framework to derive the
probability of occurrence and
impact
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AELO
AELO
ABLO
ABLO
AELO
AELO
AELO
AETO

POSTCODE, TOTAL, CLASS, VERSION

1an, 04, Low, New Geosure Insurance Product v6_2012_3
1AB,120, Low, New Geosure Insurance Product ve_2012_3
1AF, 102, Low, New Geosure Insurance Product v6_2012_3
1AG, 04, Low, New Geosure Insurance Product v6_2012_3
1AH, 41, Low, Hew Geosure Insurance Product ve_2012_3
143,78, Low, New Geosure Insurance Product v6_2012_3
1AL, 68, Low, New Geosure Insurance Product ve_2012_3
1AN,43, Low, New Geosure Insurance Product v 2012 3
1AP, 89, Low, New Geosure Insurance Product v6_2012_3
140,41, Low, Hew Geosure Insurance Product v6_2012_3
1AR, 41, Low, New Geosure Insurance Product v6_2012_3
1AS, 79, Low, New Geosure Insurance Product v6_2012_3
1A, 53, LOw, New Geosure Insurance Product Ve 2012 3
1AW, 46, Low, New Geosure Insurance Product v6_2012_3
1ax, 102, Low, New Geosure Insurance Product ve_2012_3
184,123, Low, New Geosure Insurance Product v6_2012_3
1BB, 41, Low, New Geosure Insurance Product ve_2012_3
180,41, Low, New Geosure Insurance Product v6_2012_3
1BR, 07, Low, New Geosure Insurance Product ve_2012_3
165,46, Low, New Geosure Insurance Product v6_2012_3
1BU,42, Low, New Geosure Insurance Product v6_2012_3
1BW, 94, Low, New Geosure Insurance Product ve_2012_3
108,123, Low, New Geosure Insurance Product v6_2012_3
10G, 41, Low, New Geosure Insurance Product ve_2012_3
100,41, Low, New Geosure Insurance Product v6_2012_3
1FE, 138, Low, New Geosure Insurance Product v6_2012_3
1FF, 110, Low, New Geosure Insurance Product ve_2012_3
1FG, 91, Low, New Geosure Insurance Product v6_2012_3
1FL, 95, Low, New Geosure Insurance Product v6_2012_3
1FQ,41, Low, New Geosure Insurance Product v 2012 3
1FR, 96, Low, New Geosure Insurance Product v6_2012_3
1FT, 94, Low, New Geosure Insurance Product v6_2012_3
1Fw, 123, Low, New Geosure Insurance Product v6_2012_3
1F%, 123, Low, New Geosure Insurance Product v6_2012_3
1FY, 94, Low, New Geosure Insurance Product V6 2012 3
1GE, 41, Low, New Geosure Insurance Product v6_2012_3
1GF, 41, Low, Hew Geosure Insurance Product v6_2012_3
162, 94, Low, New Geosure Insurance Product v6_2012_3
1HA, 123, Low, New Geosure Insurance Product ve_2012_3
1HE, 41, Low, New Geosure Insurance Product v6_2012_3
1HF, 41, Low, New Geosure Insurance Product ve_2012_3
1HH, 41, Low, New Geosure Insurance Product v6_2012_3
1HP, 41, Low, New Geosure Insurance Product v6_2012_3
1HS,41, Low, New Geosure Insurance Product ve_2012_3
1HT, 117, Low, New Geosure Insurance Product v6_2012_3
THW 42 | ow. New Ceasure Insurance Product va 2012 2




Temporal services: Forecasting heighten
susceptibility

* This dataset can then be used to highlight potential areas that might be
susceptible to heightened landslide hazard due to its slope aspect.

* Debris flows might be more susceptible on the south — west facing slopes
* These can be highlighted in the data as shown below

Areas of moderate (Geosure C)
to high (Geosure D and E)
susceptibility on south — west
facing slopes are highlighted in
red. ‘
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Communication
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Critically Important to communicate risk
well, saying enough to be helpful while
avoiding blanket statements

Use of models and forecasting means that
we have to be able to communicate the
uncertainties..... Just using words without
numerical reference points can be
misleading

Speaking a common language

Sound bite communication

' aquila earthquake
lé(')‘\(;l; ..... 6 scientists
pr‘osecu’red for
involuntary
manslaughter




IS UNCERTAINTY A BAD THING?

Uncertainty is not a weakness of science. It is
inevitable when finding out about how the world works

— there will always be uncertainty when we push back
new frontiers.
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Conclusions

* Data isn't useful unless it is interpreted, assessable
and provided in a useable format

* There has been a change from static attributed map
provision to complex models that can be used for
forecasting and scenario planning

* Communication is key
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