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The Groundwater Drought Initiative (GDI):

Analysing and understanding groundwater drought across Europe
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® |ntroduction to the GDI
® Background to groundwater droughts

® Methodological approach of the GDI

® Expected outputs and how to get involved
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The European Groundwater Drought Initiative Organisational programme
gt
The European Groundwater Drought Initiative, or GDI, is a three-year, NERC-funded project to assess and model groundwater drought status across Europe, 0 Groundwater
investigate the impacts of groundwater drought, and to build 2 community to grow our understanding of the phenomenan of groundwater drought.
The project is being coordinated by John Bloomfield at the BGS and Anne Van Loon at the University of Birmingham. See also
4 o Groundwater flooding
How to contribute to the GDI

o International groundwater research
We are actively seeking partners to contribute to the GDI. Please get in touch with us if you would like to know more about the Intiative. We are particularty

£4 keen to hear from researchers who have an interest in understanding drought and extreme events in long groundwater level or spring-flow records, as well o The 2012 drought
as researchers who have an interest in the impacts of groundwater droughts. B8 Groundwater staff profiles

We are currently working with teams from across Europe, including: Bl ks
Comenius University Bratislava (Slovakia)
BOKU Vienna (Austria)
Institute of Environmental Sciences and Water Research CSIC (Spain)

.

L} B Groundwater drought in the UK (UK
.

® University of Freiburg (Germany)

.

.

.

Groundwater Forum)

University of Oslo (Norway)

Data
University of Rouen (France)
‘Wageningen University (the Netherlands)

o Groundwater level information

GDI also has the support of the R Centre (IGRAC/UNESCO). o Hydrogeology downloads
b Why are we studying groundwater droughts across Europe? Publications
""""""""""""""""""""""" There are already services that provide information about the status of meteoralogical drought across Europe, and recently there have been significant
Groundwater and health advances in the understanding of drouaht in surface waters across Europe. However. until now there has been no attemot to brino tooether information o Drought and community water
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The European Groundwater Drought Initiative is a three-year initiative
started in April 2018 (lead by BGS and University of Birmingham)

Aims:
® Analyse and model groundwater level/groundwater drought status at the
European scale (ideally from the 1960s to present)

® |nvestigate the spatio-temporal characteristics and hydrogeological and
catchment controls on significant recent episodes of drought

® Undertake a series of case studies to understand the relationships and
feedbacks between groundwater droughts and their societal impacts

® Develop and support a network of European researchers & stakeholders |
with an interest in regional- to continental-scale groundwater droughts
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Partner and supporting institutions '

In addition to our current supporting partner institutions, the GDI is supported by the
European Drought Centre (EDC), the FRIEND Low Flows & Drought network, and by
IGRAC
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Features of Groundwater Droughts
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Methodological approach of the GDI
Workflow

Data input:

 Up to ~100 sites/country

* Long timeseries (min. 30 yrs)
« Monthly data

* Unconfined aquifers

Regularisation of groundwater * Little anthropogenic
influence

Raw data <

Pre-processing using R-script (via shiny-interface)

level timeseries

\/

Extracting drought
Estimate SGI < Cluster analysis - episodes & spatio-
temporal analysis
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Raw data and regularisation | (10

o I"%;ﬁ:

Raw data

i
§
3 A
i AV
H

PP
[
£
1 A |
% ANV /

NL A

s e

Sp—
| B |
i

O irampey

| 4 250 = (—J
| = 3 - g - o
g : P = ibnblbiabbabel E D 5 ooty =
L NS N N A E oc T £
: S A . J 4 \ Atann 8 s 2507 w 2 y . w
: — z RCER [T ) PE W W T [OOSR -t R VA PV T
e viee £ £ a 0- g i
" E - = £ on- =
1000 HH'*M* lh”‘hlﬂlﬁlllmﬁmm"ﬂ = s T19- Wwwwuuwll =
0- " ' Y X . 4 7 o . 4 ' it I} ¥ v ¥
1960 1970 1980 1990 2000 2010 2020 1960 1970 1980 1990 2000 2010 2020
a) Date b) Date

© UKRI All rights reserved




Mapping
Methodological approach of the GDI gzgﬁ\%art‘e{
Estimating SGI and cluster analysis ) {

‘ SaCro
4 - A,

% ' L
Tiresay - - "

e A

SGI timeseries

Mean SGls - Cluster 1

) = —
- ] " ' A I"I : ) '2 Clusters
I Na ‘ |' M » ‘u“‘ 1 h M [ f [ r) “‘ sw
N (14 AT ot (M i AT .1'-1‘. AN W LA A <7- 5\ @ +*| @ Cluster 1
) W W/ [Tg! ! LA I b ‘1 A 1 y 1IN ’ﬁ‘q oy
L . y ! ’f ",- ‘II %\éﬁ‘:_ _—| @ Cluster 2
% ™~ v . W Y
. 1 T Ly :5\
1960 1870 1080 1900 2000 2010 2020 ” GU4 ““;\N
AU2_ AU @ (.
Mean SGls - Cluster 2 o o—® _“J}
FR4 AP _';‘\A:"
- T o v @<
Iy L)
' "y a ¥ ] ol / 5. ‘ P / ‘ 2 ™~
¢ '1".', WA e, (_ | ‘ i.".‘l LA "ln.[u'.i I}'J ' .-‘.. 8, ‘It. r.l' ' /g\.j\ -
° e "\ it s S A My ) ¥l f" w7V
V) ‘ "._.,', & : 3 \ q | ' f Mean SGls - Cluster 1
o ) . ‘ ' t ]
by T T " v Rflae TR % e R AR Moo g ph
b R YA ALY B YA £ IR M T Ty W
1060 1070 1880 1820 2000 2010 2020 . : y :..-:‘ vw b
c) Date ' 10'60 1070 1880 1800 ZDl')D 2010 2020
Mean SGls - Cluster 2
=> Cluster series as basis for extraction s . Lo b ot OB wdida
.. . o] BB W o SR AAN i WA f'-:“* SR
1 oy LR AL TR L W JRA
of drought events and statistical analysis ] AR CATR S :
(event frequency, duration,...) g ® ®| W ¥ W W =

© UKRI All rights reserved




Mapping

groundwater

Expected output of the GDI

= Development to continental-wide approach transferable to other
geographical regions

® Scripts and tools to visualise and analyse groundwater droughts

s Understanding of transboundary groundwater level data in the
European context

2 Insights into the impacts of future major groundwater droughts
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Why should you get involved?
Joining the GDI wiill:

° Give you access and support for use of scrips and tools to visualise and
analyse groundwater droughts

® Enable you to place your groundwater level data in a regional- to
continental-scale context

® Provide you insights into the impacts of future major groundwater droughts
in your region

® Enhance your ability to predict the timing and magnitude of major episodes
of groundwater drought

® Give you the opportunity to participate in (hopefully high impact) joint
publications in the peer-reviewed literature

° Give you access to the expertise of a growing cohort of international
groundwater drought researchers
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/ how to get more information ‘

Please come and discuss or contact any of the project team. You can also visit the project
website or twitter-feed:

www.bgs.ac.uk/groundwaterDrought
% @GDI_Europe Dr John Bloomfield - jpb@bgs.ac.uk
Dr Anne Van Loon - a.f.vanloon@bham.ac.uk

Prof David Hannah - d.m.Hannah@bham.ac.uk

Current status of data

llecti
delliseden Dr Christopher Jackson - crja@bgs.ac.uk

Dr Ben Marchant - benmarch@bgs.ac.uk

Daniela Cuba - micu@bgs.ac.uk

Dr Benedikt Heudorfer - B.Heudorfer@bham.ac.uk

Dr Bentje Brauns (GDI Secretariat) -

benaun@bgs.ac.uk
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Thank you for you attention!




