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Yes , we do have droughts in the UK!
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Record-breaking June 2018 aridity

UK Centre for
Ecology & Hydrology

Steve Turner et al. 2021. Weather



https://rmets.onlinelibrary.wiley.com/doi/full/10.1002/wea.4003

Monitoring and early warning (MEW) 1980s - present
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Hydrological Summary
fortve United Kingdom

November was generally mild (the fifth warmest for the UK, and third for Scotland, in records from 1900) with ———
south-westerly winds and outhreaks of rain, interspersed by periods of high pressune with patchy fog. Rainfall was v
above average in the north-west, but for the UK as a whole it was below average, most sotably in some eastern .
anzas. Following a wet October, flows in many catchments started high, and aversge November flows for
some rivers wiens notably high, particularly in the north-west. Elsewhere, however, average monthly river flows - o —
wiere prodominantly normal or above normal. Groundwater levels inensased at the majority of mdex wells, with the
mecharms weacon widev inderway Tavele wiens noemal or above at most index sites, with some exceptionally high
UK Centre f at the national scale, and November saw increases in some

entre for . . . mand Zone and Loch Thom). Overall, despite a generally

0 Ecology Y Hydrology Aboutus Science Data Services Staff News & media Cymraeg Q fesurces utlook entering the winter. Conversely, with
pross most of the country, above average rainfall over the
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from the 4%- 1 1%, before rising again mid-month { 125-18%)
2020 Blihough no notable peaks wene recarded. Thereafter,
/s receded to month-end, with some intermuplions,
minantly in the north-west. Movember mornthly
flows were normal or above normal across much
the UK, and below normal in some north-east coastal
himents. However, in parts of the north and west
flows were notably high — the Eam recorded 175% of
long-term average November Aow, the fourth highest
i a long record (starting in 1948). For the automn
September—MNovember), flows were also generally
sal or above, with those on the Eam and Comwy the
ind highest on record (in series starting in 1998 and
1964, respectively)
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fw & in Soil moisture deficits were near zero across most of — — - ——— = 3
For 2020 so far; the hydrological situation has been extremely mixed. In February we saw record-breaking rainfall and UK with some remaining in a region adjacent 1o 'y
river flows, and one of the most significant flood events of recent years. Just a couple of months later, after a he Wash. Groundwater bevels in the Chalk rose at Te
prolonged period of dry weather, records were broken at the other end of the hydrological spectrum. in the latest in a Recent Events £ magony ‘lf sIkes, _"ﬂm seasonal _“-'lihﬁfE‘-' oocuming -
series of blog posts from our National Hydrological Monitoring Programme, the team considers what has been SEE o s the aguifer, "!":”Jl the exceplion of Aylesby and N
happening and what may be in store in summer 2020. Doal:ﬂoar:!mg eld Rectory. Killyglen neceived some recharge bat ——an ao ==

e | overall. All sites were in the normal range or above, ) —— —— =

cept Frying Pan Lodge where a mid-month dip was
sw nairal for November. Exceptionally high levels
ere recorded at Washpit Farm. Levels in the Jurassic
d Magnesian limestones rose (New Red Lion) or
ere stable, and remained normal o above at all sites
evels alio rose in the Carboniferous Limestone at
stonfield and were stable at Greenfield Garage, with
evels both in the normal range. Levels continued to fall
the Upper Greensand at Lime Kiln Way and remained
al. In the Permo Triassic sandstones, levels rose
in the north and fell in the Midlands, but were normal
or above at all sites. The groundwater level continued
o rise and became exceptionally high at Annan, while
estahl on the 1< on the B exceed Mewbridge was notably high. The level remained
November peak) and on the Welsh Dee (equalling  exceptionally kigh for the time of year at Weir Farm
the November 2009 peak that was, in fact, the highest despite 3 saxall fall in Jevel. The level continued to rise at

In February, several severe storms (including ‘Ciara’ and ‘Dennis’) brought record-breaking rainfall monthly totals for
parts of the UK. With this rainfall falling on already saturated ground, river flows responded rapidly and many new
February peak flow records were established. As discussed in our briefing note, this caused widespread and ~
. N Shaping the
sustained floeding in many parts of the country. Development of the
CEH UK-SCAPE Data
. . Science Framework
| An exceptionally dry spring so far? 2019-11-12
Update: ...

November 2020

March is often a ‘transitional' spring month but the contrast between the first and second halves of March 2020 was
remarkable. It started with the remnants of the stormy February and further unsettled weather continued through to
mid-month. Following this, settled conditions under high pressure became established, bringing dry and sunny

recorded in any month in a series from 1969). Roads
and local amenities were inundated by fluvial Aoodwater

Raoyalty Observatory in the Fell Sandstone. Groundwater

levels in the Devonian sandstones were in the normal

L] from the Ure in North Yorkshire, where mine people  range, with 3 decline st Feddan Junction and a slight rise T — e - —
. . n . were rescued from vehicles in Appersett, whilat in  at Easter Lathrisk. s —— - _]
A L4 L4 L4 FY

SR https://www.hydoutuk.net/

Ecology & Hydrology @ g:rl:dl'l::l‘?icnl

‘Where are we now’

Monthly status updates,
briefing reports (since 1988)

‘Where are we heading?’

Monthly Outlooks for the next
1 - 3months (since 2013)
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Prudhomme et al. 2017. Hyd. Sci. J.
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New approaches to MEW: engaging decision-makers
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Workshops in 2015-2016

—> Delegates from government, environmental regulators, .= "
public water suppliers, farmers, power generation & e
public health

Different sectoral needs (eg. 2 d v of
timescales) Importance lversity o

but some similarities impacts but not

Types of drought e g. :
(e.g. historical benchmarks) yp meteorologifal 5 systematically collected

agricultural,
hydrological.... C istent .
Translation of national scale ‘whisky’, ‘salmon’, ONSISTENT MESsaging

tools to local-scale impacts & ‘navigational’? helps with drought

.. . management &
decision making needed 6 L
communication

Hannaford et al. 2018. Weather Climate and Society.
https://doi.org/10.1175/WCAS-D-18-0042.1
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Interactive, real-time status monitoring
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* Dalily real-time
river flows (>900
sites)

* Real-time COSMOS-
UK soil moisture (50
sites)

* Groundwater (>50
boreholes)

* Rainfall (900
catchments and
1km? grid across

UK)
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What's on the Portal?
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Lucy Barker et al. in press. Frontiers in Environmental Science

Rainfall: from
1891

River flows &
groundwater:
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Innovations in real-time data feeding the portal

. COSMOS-UK

National River
Flow Archive

https://nrfa.ceh.ac.uk/ https://cosmos.ceh.ac.uk/
UK National River Flow Archive COSMOS-UK
Primary hydrological archive for the UK, National soil moisture observatory of
>1400 river flow gauging stations >50 sites
Now providing real-time daily data via the Wide area (12ha), real-time (15mins)
Environment Agency and SEPA APIs
UK Centre for
‘ Ecology & Hydrology Dixon et al. 2013. Hyd. Sci. J.

Cooper etal. 2021. ESSD



https://nrfa.ceh.ac.uk/
https://cosmos.ceh.ac.uk/
https://www.tandfonline.com/doi/full/10.1080/02626667.2013.787486
https://essd.copernicus.org/articles/13/1737/2021/essd-13-1737-2021.html

How does it all work?
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Databases infrastructure Web services Portal code UK Water Resources Portal
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FIGURE 5 | Infrastructure, processes and libraries used to build the United Kingdom Water Resources Portal.
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Ecology & Hydrology _ _ , , ,
Lucy Barker et al. in press. Frontiers in Environmental Science




Data integration across the water cycle

UK Centre for

1km gridded rainfall .~

Catchment rainfall %)
(Kennet at Théale

UK National River Flow Archive

Layering catchment
rainfall, soil moisture,
river flows and
groundwater
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Interactive, real-time drought status monitoring

h T UK Water Resources Portal  Home Toggle size “We dare aCthEIy' pI'OmOtlng the use Of the
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Data type: Accumulation period: Graph type: Time-series < # of years: Portal Via Our drought teams and itS
— | referenced in our NRW drought plan... as a

.D S source for looking (at the) water situation”
Water Resources lead, Natural Resources
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= RKraaieaie,, o e AIET RS : “we use the portal...when water resources are
S R I R W e tight. We manage increasing restrictions, and
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0 Principal Hydrologist, Canal and Rivers

I Trust
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“l used the Portal during the 2018 drought. It
s was useful in showing how serious the

8 |[ | [ | j _— llJ Ll situation was compared to the past. Data was

o], NN L | e 1 1Im I[ used alongside other evidence on drought

permit applications....”

o Senior hydrologist, Yorkshire Water
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Maximising the impact of UK research on drought & water scarcity
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Forecasting: the Hydrological Outlook UK
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Monthly reports since 2013
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NEW interactive Portal (Apr 2022)
https://eip.ceh.ac.uk/hydrology/outlooks/

Overview of the methods in the Hydrological Outlook:
Prudhomme et al. 2017. Hyd. Sct. J.
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Enhancements in UK seasonal forecasting

12-month ESP forecast from August 2019
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ESP forecasts: variable but useful skill, Operationalised in the Hydrological Outlook
especially in south-east England Paving the way for making accessible forecasts

UK Centre for IMPETUS Shaun Harrigan et al. 2017. HESS 12
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Engaging users with forecasts

Aim: Work with water managers to demonstrate the benetfits of

drought forecasts and overcome barriers to uptake

Co-evaluation: How do we co-design and evaluate the forecast

reliability, uncertainties, spatial /temporal scales?

Best format to provide our streamflow forecasts?
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‘Reasonable Worst Case’ scenarios
Provided to EA in the 2018-2019 drought
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Where next? Advances in spatial soil moisture

Soil moisture
Time: 2015-04-04 00:00

|||||||||||||||||||||||||||||||||||||||||||||||

Evaluation of EO, modelled
and blended products
against COSMOS-UK

Ry

Soil moisture (m3/m3)

(Peng etal. 2022)

Data Min=0.1,Max =0.7

Example of a 1km gridded soil moisture dataset
blending Earth Observation & modelling
(Tanguy et al. 2022)
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Where next? From indicators to impacts

Integrating or linking to impact information for specific

sectors: e.g.incident data from regulators, water quality information,
reservoir stocks, citizen science tools like Bloomin’ Algae, CrowdWater...

SEPA (Scotland) 2018 drought
incidents

@ Significant impact
Risk of impact
¢ No significant impact
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data for invertebrates and water
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