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Nationally consistent projections to
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What iIs the eFLaG dataset? F &
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eFLaG: enhanced future FLows and Groundwater. A
national dataset of hydrological projections based
on UKCP18
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DROUGHT PROJECTIONS
The full story:
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https://essd.copernicus.org/preprints/essd-2022-40/

Example results: diminishing future flows Headline: low flows
getting lower, but how low will
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Transient: look at interannual and interdecadal variability rather than time-slices
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https://hess.copernicus.org/preprints/hess-2023-59/

Example results: increasing river flow drought severity
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@ River flow case study site
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Boxplots containing:

* Durations

» Severity

* Intensity for all droughts

(threshold method, Q70)
extracted from all 12 RCM
ensembles and 4x models

Headline: droughts
generally projected to be

more prolonged and
more severe

Parry et al. 2023 (HESSD)



Results: divergent flow and groundwater

Low levels (L90) in 30 year moving windows, 1980 - 2080
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Headline: ‘it’s complicated’ for groundwater,

droughts/low levels not universally becoming
more severe
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Example results: increasing spatial coherence of drought
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Water Industry Demonstrators

Four contrasting case studies — L iz

» Dwr Cymru Welsh Water (DCWW)

« Thames Water
 Affinity Water
* Scottish Water

Demo use of FLaG datasets

Run through common industry supply system Behavioural . =
models (e.g. Aquator / pyWR) Waler TeSOUrces  wep™ g
m O d el o L ?ht gy T

How do eFLaG projections compare to current
approaches (e.g. Change Factors)

More info: webinars here. A LR ¢
N N Scotlish vy SVV;:SEW(::H ""c"’tee’ Affinity Water

ater
O UK Centre for @ British ’\M’
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Example Demonstrator Outcomes: DCWW
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Example Demonstrator Outcomes (DCWW)
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Across the demonstrators
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Headline: multi-model, spatially coherent, transient projections like eFLaG could add significant
value to water resources planning
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What else could eFLaG be used for?

Earth Syst. Sci. Data, 5, 101107, 2013 Earth System
www.earth-syst-sci-data.net/5/101/2013/ Science
doi:10.5194/es5d-5-101-2013 :

® Author(s) 2013. CC Atribution 3.0 License & D ata

Future Flows Hydrology: an ensemble of daily river flow
and monthly groundwater levels for use for climate
change impact assessment across Great Britain

C. Prudhomme', T. Haxton?, S. Crooks', C. Jackson®, A. Barkwith?, I. Williamson'*, J. Kelvin®,
J. Mackay®, L. Wang®, A. Young?, and G. Watts*

1Centre for Ecology and Hydrology, Maclean Building, Benson Lane, Crowmarsh Gifford, Wallingford,
OXON, OX10 8BB, UK
2\\'falhrlgfurd HydroSolutions, Maclean Building, Benson Lane, Crowmarsh Gifford, Wallingford,
OXON, OX10 8BB, UK
3British Geological Survey, Environmental Science Centre, Keyworth, Nottingham, NG12 5GG, UK
4Environment Agency for England and Wales, Horizon House, Deanery Road, Bristol, BS1 5AH, UK
“now at: Dwr Cymru, Welsh Water, Caernarfon, UK

[ dl to: C. P { i ac.uk)

Received: 26 November 2012 - Published in Earth Syst. Sci. Data Discuss.: 4 December 2012
Revised: 8 February 2013 — Accepted: 12 February 2013 — Published: 13 March 2013

. minimum

The predecessorto eFLaG:
Future Flows (2013)

UK Centre for 5\

Ecology & Hydrology @

Geological

00 02 04 08 a8 10

Annual Annual Annual
average average average e @ Wo mn mw me wa we o
minimum median AV maximum 2

east
Great Britain

. GAM average P(x)

9 GLM average P(x)
e mm m% me ma on wm o westcenttal © |\ GAM Ps
England. = | = am s

GAM confidence interval

GLM confidence interval

o south-east
England

00 02 04 08 08 10

Summer =0
average

@' i ith-west
. maximum SEngiand

Summer
average

00 02 04 08 a8 vo’

2o 100 km B EEEEE TS

o 100 mies

00 02 04 08 08 10

w0 mn mw ow e wn e e

Fig. 2. GAM (blue line) and GLM (red line) predicted trends in the regionalized average P(x) of Dipper (y axes),
between a baseline period through seven future periods (x axes), with shaded regions illustrating the range
between 5th and 95th percentiles as an indication of the uncertainty in climate predictions across the 11 plausible
scenarios. Dashed lines represent P, for both the GAM and GLM models, whereby values above and below the
lines represent a likelihood of occurrence and absence, respectively.

Change in phosphorus concentration (%)
@ 40020 @ 2000 Q 0120 @ 20040 @ 400140

Used for water quality.... ...to hydroecology.
(e.g.futurephosphorous; (e.g.futurebird distributions;
Charlton etal. 2018) Royan et al. 2015)

Final Thoughts: potential for other applications.

Please let us know if you see a use for eFLaG

AN

hrwallingford
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A follow-up: adding the human dimension (CS-NOW)

Point abstraction and
discharge data converted

eFLaG Work Flow Diagram To manitly Tk g

Gridded mon! thly abstraction
and dischar arges input to G2G
hydrological model
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model river flow simulations
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PROJECTIONS PROJECTIONS 2CRX. 000K impacts on river flows
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DROUGHT PROJECTIONS

» Building on MaRIUS layer of
Artificial Influences (abstractions and
discharges)...(Rameshwaran et al. 2021)

» Building on the latest UKCP18 climate
and river flow projections (eFLaG)...

PWS demand for future scenarios over England
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..including 1km gridded naturalized

model flows (Grid2Grid) projections to ...perturbed by new scenarios of future
2080.. .. water demand (Baron et al. 2022)...

CS

New projections of
future water
availability
(naturalised and
influenced) at 1km
resolution

Analyse projections
to quantify future
changes (e.g.
drought, low flows)

Tools for data
access and
visualisation

39025 Enborne




More information...

eFLaG: enhanced future FLows and Groundwater. A
national dataset of hydrological projections based
on UKCP18

n Kay@®', ne ’»/IJdM
b, Katie Facer-Childs)', Stephen Tury

ingford, Oxon, OX10 888, Ui

Data Paper, Earth Systems
Science Data

Papers on drought analyses:

Parry et al. submitted(HESS)
Tanguy et al. submitted (ERL)

UK Centre for /\

Ecology & Hydrology GS

DOI Dataset outputs with
Environmental Informatics Data

O Voulube

Enhanced Future
Flows and
Groundwater
(eFLaG)

» Bl €% (B:/6%00

eFLaG Webinar 1: What is eFLaG and what does is show us?

Webinars on YouTube

British ’\M’
Geological

Survey hrwallingford

Centre (EIDC)

eFLaG
interactive Web
Portal

]
a

é Eé

This is the purpose of
eFLaG: UKCEH's new
database of hydrological
projections for the UK.

The data is freely available
online and can be explored
on the eFLaG portal.

Data Stories on YouTube 15


https://essd.copernicus.org/preprints/essd-2022-40/
https://catalogue.ceh.ac.uk/documents/1bb90673-ad37-4679-90b9-0126109639a9
https://eip.ceh.ac.uk/hydrology/eflag/
https://www.youtube.com/watch?v=85iN6QFZV-I
https://www.youtube.com/watch?v=85iN6QFZV-I

Ladybower reservoir
Sat 12" November 2022
40% full

Thank you

Jjaha@ceh.ac.uk

This study was funded by the Met Office-led component of the
Strategic Priorities Fund Climate Resilience programme

( ) under contract P107493
(CR19 4 UK Climate Resilience).

Summary on key benefits of eFLaG:

» Accessible (DOI dataset, Portal)
« Transient

« Spatially coherent

« Nationally consistent

 Ensemble based (climate model uncertainty)
« Multimodel (hydrology model uncertainty)

UK Centre for
Ecology & Hydrology



https://www.ukclimateresilience.org/
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