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Aims

* To develop a sustainable
collaborative relationship
between BGS and LU
regarding the study of extreme
events in earth science
systems

* To demonstrate the use of
extreme value statistical
methods to model groundwater
floods and droughts
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Project Team

* Ben Marchant BGS Environmental Statistician
e John Bloomfield BGS Hydrogeologist
* Emma Eastoe LU EVT Statistician

* Jenny Wadsworth LU EVT Statistician
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Activities

* A case study exploring extreme events in groundwater
hydrographs

* A workshop to discuss other earth science systems where
extreme value statistics could be relevant

* |Interviews with BGS team leaders about their needs for extreme
value statistics

* Projects for the Environmental Pathway of the LU MSc in
Statistics
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Case Study:
Groundwater Extremes

Chilgrove House

80 F I T
70 i—

GWL m asl
(o))

50 -

40

30 =
191

© NERC All rights reserved



Key Questions

* What GWLs can we can expect to exceed only once every
100/500/1000+ years?

* How many floods or droughts might we expect every
100/500/1000+ years and how long will they last?

* What might the total water surpluses or deficits be during
these events?

* Will these characteristics change in a changing climate?
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Groundwater Modelling

» Calibration ensures that mean
behaviour is well approximated

« Extremes might be poorly predicted
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Extreme value theory

Methods to:
* Estimate the probability that a particular threshold is exceeded
* Estimate the distribution of the size of the exceedances

® Simulate successive exceedances and determine
characteristics of the complete drought/flood episode

* Relate the above to weather parameters (e.g. observed rainfall
and potential evapotranspiration)
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Extreme value statistics
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Generate simulations of drought/flood episodes to determine
expected duration and severity
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On-going groundwater work
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Project Workshop

* Presentation by Jenny and Emma about extreme
value statistics and earth sciences

* Meetings with BGS teams

* |dentified potential projects on space weather, soil
contamination, seismology & glaciology
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Space weather

National risk
Register

Impact
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Geomagnetic Field Variations

o 30 years of 1-minute data

o 28 sites across Europe
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Issues

®* Temporal clustering of storms
® Spatial extent of storms
® Relationship with solar cycle

® Uncertainty of return times

Two completed MSc projects
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Seismology

“On all accounts, methods
which utilize all available data
give superior estimates of the
parameters of seismicity than
do extreme value methods”
Knopoff & Kagan, 1977.
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Soll science

« Mapping highly
skewed soil properties

 Model marginal with a
mixture distribution
with a GPD tall

 Acompleted MSc
project exploring the
relationship between
soll carbon
concentration and soill
texture
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STAGE outcomes

* EVT capability for BGS
®* (Challenging data for LU

* Better understanding of groundwater
extremes and geomagnetic storms

®* More general geostatistical models
® Future funding opportunities

®* PhD proposals
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