Monitoring and early warning to support
enhanced resilience to drought in the UK: recent

advances, challenges and prospects

Stephen Turner
With thanks to Jamie Hannaford, Lucy Barker & the NHMP and ENDOWS teams
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National Hydrological Monitoring Programme

= Provides the authoritative voice of hydrological reporting for the UK

= Jointly undertaken by the Centre for Ecology & Hydrology (CEH) and
the British Geological Survey (BGS)
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What happened at the end of 20177

December rainfall December river flows December groundwater levels

Met Office



2018: As a whole — Rainfall

UK as a whole
received 95% of the
long-term average
(LTA) rainfall.

Areas of northern
and eastern
Scotland received
less than 75% of
LTA rainfall.

Centre for
Ecology & Hydrology




2018: As a whole — River flows

Below, and in some
cases notably below
river flows in
northern and
eastern Scotland.

Some above normal

river flows in the I5ey
south-west of @ ooliol bbbt |

Exceptionally high flow
England. —

Above normal /_f
—

Normal range

Below normal

Notably low flow
Centre for

Ecology & Hydrology
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Exceptionally low flow
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Based on ranking of the monthly flow* Y



2018: Summer

June 2018 =~ jJuly 2018 rainfall
as % of 1981-2010 average

P

Met Office

® Scorchers

could go on

for decades
say. boffins

® Current
heatwave
to continue
all summer




2018: Summer
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June 2018 -
July 2018

New June-July record low flows
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2018: Summer

600021 Great Britain, Flow
10000

July Outflows from Great Britain
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Fire crews continue to battle three large
wildfires in the Highlands

Waterbombs have been used to iry to tackle the fire at To

Centre for q
Ecology & Hydrology SKYE MOUNTAIN RESCUE

Smoke can be seen rising from the heath fire near Sligachan on Skye



Impacts
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Potato fields under pressure as drought conditions continue Farmers warn of crisis amid "drought
. by Wancy Nlcalsan O duy 1 2078, T dtam uﬂ & @ 4 Juy 2015 f © w [ = shae

Conditions in Scotland's potato fields are rapidly approaching those F“:"E’:‘;:::; "'":’““d of an impending crisis amid drought conditions in
experienced during the drought of 1976, when yields crashed, scarcity parts of seofiand.

created demand and prices rocketed to an unprecedented
£300/tonne.

U8 JOYCE CAMPBELL

Joyce Campbell said this silage field should be getting cut but it is brown and burned rather than lush
and green




BRUCE MCCONACHIE

Bruce McConachie said he has never seen this ford with less than six inches (15cm) of water in it.

Che Dress and ournal

WEWS - ABTADEEH

Hundreds of communities across Scotland urged to
conserve their water as dry conditions continue

e for by Edezom Beatte TF duly €, 2008 637 am nﬂ =
E:UTEW &“_H:iﬂ':gm{m Drought conditions have led to an unprecedented water shortage

warning for the north and north-east .



Outlook for 2019

Hydrological Outlook UK
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Shaded areas show prindpal aquifers

“Notwithstanding healthy reservoir stocks
and a wet start to March, further rain is
needed over the next six weeks to counter
long-term rainfall deficits and reduce the
risk of pressure on water resources later in
the year...”

(Hydrological Summary, February 2018)
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The UK Drought Portal

A web-based tool for high-resolution drought mapping and time
series plotting in near-real-time

= Gridded drought
indicators (SPI)

= 5km resolution or
catchment data

| 8F1 Grid
| ewsnzow e

SPI-3 for Aug 2018

= Datafrom 1961 ]
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Using the UK Drought Portal

= Used by stakeholders in
summer 2018 to
communicate the drought
situation internally

= Used by Yorkshire Water
to support drought permit
applications

Centre for
Ecology & Hydrology
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Natural
Resources
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Extending the UK Drought Portal

Coming soon (early 2019) Next: Anglian demonstrator
Demonstrator portal for SW England (featuring Earth Observation
(featuring daily real-time river flow and COSMOS-UK soil moisture)

and customised V/sua//sat/on optlonsj

South West woter rescurce portal 4

Real-time, wide area soil moisture

Matt Fry, Gemma Nash, Lucy Barker https.://cosmos.ceh.ac.uk/

These innovations will be tested iteratively with stakeholders through 2019 and
then will feature in a future version of the national UK Drought Portal


https://cosmos.ceh.ac.uk/

Aim: Work with water managers to demonstrate
the benefits of drought forecasts and overcome

barriers to uptake

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

the forecast reliability, uncertainties,
spatial/temporal scales?

Case Studies: on application of streamflow

forecasts in ongoing dry weather
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Jamie Hannaford, Maliko Tanguy,
Nikos Mastrantonas, Katie Smith

Centre for
Ecology & Hydrology
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Engaging potential users with live forecasts
during summer/autumn 2018
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Operational Outputs

@ Eccoprcran oy Projected monthly mean
@ vty g riverflow for March 2019
© seove narmsl with current RWC scenario
@ vomu RWC raintail tetal hag 2 1.5% chance
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Providing Reasonable Worst Case
Scenarios for the EA

Maliko Tanguy, Nikos Mastrantonas

Water storage
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How much rainfall is required
to end the drought? How likely
is that to occur?

Ali Rudd, Rhian Chapman, Vicky Bell

SUMMARY: During
November, limited
areas in south-east
England would
require rainfall with
a return period

of 5 to 10 years
in order to
overcome the dry
conditions.

Over the next 6
months the
majority of the
country would not
require particularly
unusual rainfall (0
to 5 year return

periods) to return
to average
conditions for this
time of year.



Stephen Turner

stetur@ceh.ac.uk | @stephen.turnerl

National Hydrological Monitoring Programme: https://nrfa.ceh.ac.uk/nhmp
UK Drought Portal: www.eip.ceh.ac.uk/droughts/
About Drought: www.aboutdrought.info
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