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SUMMARNYTheOutlookfor Marchandfor March-ApriFMay asa wholeis for river flows and groundwaterlevelsto be normalto below normalacrossthe UK Notably
low river flows and groundwaterlevelsmay persistacrosdargeparts of centraland southernEnglandAbovenormal groundwaterlevelsare likelyin somepartsof the
Chalkand PermoTriassicandstones

Period: FronMarch2023 Issued 0r08.03.2023using data to the end dfebruary2023

Rainfalt

Rainfallfor Februaryhas been extremelylow, with lessthan 30 percent of averageseen
acrossalmost the entirety of central and southern Englandand Wales Below average
rainfallwasalsoseenacrossthe rest of the UK, with the exceptionof the northern Scottish
highlandghat sawaverageto slightlyaboveaveragerainfallfor February v _
The forecast (issued by the Met Office on 27.02.2023 shows a higher than average K S )
likelihood (1.5 times the normal chance)that March, and March-Apri-May will be dry for

the UKoverall,with a decreasedikelihoodof a wet March and spring Despitethis Ukwide
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context,there is a greaterchanceof wetter spellsof weatherover southernparts of the UK BinS v ‘
in March,with north and north-easternareasmore likelyto be drier than average -2
Riverflows: ; :i -
River flows in February closely followed the rainfall pattern received, with normal to ¢ el :
exceptionallylow flows acrossthe UK,with the exceptionof parts of the Scottishhighlands S5 N
Recordbreaking low flows were recorded in the Trent, Warlegganand Annacloy with AY - ‘
exceptionallyow flows seenacrosdargepartsof centraland southrwesternEngland %4 L\“ River flowsand groundwater
Riverflows for Marchand March-ApritMay asa whole are likely to remainnormalto below S levels are likely to be normal
normal, with a hlgh chanceof ex_ceptlonallylow flqws in places Flowsin southern England " A _“* to below normal for March
anc_IV_VaIesr_naylncreasgfrom their Februan/ievelsin March due greateramountsof rainfall and MarchApri-May as a
anticipatedin theseregions

whole
Groundwater. b q\ S
Groundwaterlevelsin Februarywere generallynormalto below normal, with someabove ~Y % )
normallevelsrecordedirl the southreasternChalkand sandstone®f centralEnglandLevels g ﬁ 7
respondedquicklyto C S 0 NXiwN&nfaléand started an early recessionat severalsites . \/@/J s
Recordbreakinglow levelswere recordedin GreenfieldGrangein southWales A f\@ YE \7 )
Groundwaterlevelsare likely to be normal to below normal acrossmost of Englandand Bt @(\( J“/‘
Walesfor the next three months, and likely notably low in parts of the Chalkof southern IR Q ( < '
Englandand the Jurassidimestones Abovenormal levelsare expectedto continuein the w > &,( N
easternSouthDownsChalkandnorthern PermoTriassicsandstones i B Y

The Hydrological Outlook UK provides an outlook for the water situation for the UK over the next three months and beyond.
For guidance on how to interpret the outlook, a wider range of information, and a full description of underpinning methods,

please visit the websitewww.hydoutuk.net Shaded areas show principal aquifers
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Aboutthe HydrologicaDutlook

This document presentsan outlook for the UK water situation for the next 1 ¢ 3 months and
beyond, using observational datasets, meteorological forecasts and a suite of hydrological
modellingtools. Theoutlook is producedin a collaborationbetweenthe UKCentrefor Ecologyand
Hydrology(UKCEH British GeologicaSurvey(BGS)the Met Office,the EnvironmentAgency(EA),
Natural ResourcesWales (NRW),the Scottish Environment Protection Agency (SEPA)and for
Northernlreland,the Departmentfor Infrastructure¢ Rivers(DfIR)

DataandModels

The Hydrological Outlook depends on the active cooperation of many data suppliers This
cooperationis gratefullyacknowledgedHistoricriver flow and groundwaterdata are sourcedfrom
the UK National RiverFlow Archiveand the National GroundwaterLevelArchive Contemporary
data are provided by the EA,SEPANRWand DfIR Thesedata are usedto initialise hydrological
models,andto provideoutlook information basedon statisticalanalysisof historicalanalogues

Climateforecastsare producedby the Met Office Hydrologicamodellingis undertakenby UKCEH
usingthe Gridto-Grid, PDM and CLASSI8ydrologicalmodels and by the EAusing CATCHMOQOD
Hydrogeologicainodellingusesthe R-groundwatermodel run by BGSand CATCHMORun by the
EA Supportingdocumentationis availablefrom the Outlookswebsite

https://www .hydoutuknet/about/methods

Presentation:

The language used in the summary presented overleaf
generally places flows and groundwater levels into

just three classes, i.e. below normal, normal, and

above normal. However, the underpinning methods
use as many as seven classes as defined in the graphic

Percentile range of
historic values for
relevant month

Exceptionally high flovill > 95
Notably high flow [l 87-95

Copyright
Someof the featuresdisplayedon the mapscontainedin this report are basedon the following data with
permissionof the controller of HMSO

(i) OrdnanceSurveydata. © Crowncopyrightand/or databaseright 2005 Licenceno. 100017897
(i) Landand PropertyServiceslata © Crowncopyrightand databaseright, S&LAL45.
(iii) Met Officerainfall data. © Crowncopyright

All rightsreserved Unauthorisedreproductioninfringescrown copyrightand mayleadto prosecutionor
civil proceedings

Further information:
For more detailed information about the Hydrological Outlook, and the derivation of the maps, plots and
interpretation provided in this outlook, please visit the Hydrological Outlook UK website.

The website features a host of other background information, including a wider range of sources of
information which are used in the preparation of this Outlook.

Contact:
Hydrological Outlooks UK, UK Centre for Ecology & Hydrology, Wallingford, Oxfordshire, OX10 8BB
t: 01491 692371  e: enquiries@hydoutuk.net

Reference for the Hydrological Outlook:
Hydrological Outlook UK, 202@arch, UK Centre for Ecology and Hydrology, Oxfordshire UK, Online,
https://www.hydoutuk.net/latestoutlook/

Other Sources of Information:

to the right, i.e. the summary uses a simpler Above normal 72-87 The Hydrological Outlook should be used alongside other sourcestofdgte information on the
classification than some of the methods. On those Normal range 2872 current water resources status and flood risk.
Below normal 13-28

occasions when it is appropriate to provide greater
discrimination at the extremes the terminology and
definitions of the seven class scheme will be adopted.

Notably low flow [l 5-13
Exceptionally low flon]lll <5

Disclaimerland liability:

The Hydrological Outlook partnership aims to ensure that all Content provided is accurate and

consistent with its current scientific understanding. However, the science which underlies
hydrological and hydrogeological forecasts and climate projections is constantly evolving.

Environment Agency Water Situation Reports: provides summary of water resources status on a monthly
and weekly basis for England:
https://www.gov.uk/government/collections/watesituation-reports-for-england

Flood warnings are continually updated, and should be consulted for @#o-dpte and localised
assessment of flood risk:
Environment Agencyttps://flood -warninginformation.service.gov.uk/map
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Therefore any element of the Content which involves a forecast or a prediction should not be relied Natur_al Resqurces Waldﬂips:_//flood -Warnlnq.naturalresources.wales_/

upon as though it were a statement of fact. To the fullest extent permitted by applicable law, the Scottish Environment Protection Agenbytps://www.sepa.org.uk/flooding.aspx
Hydrological Outlook Partnership excludes all warranties or representations (express or implied) in
respect of the Content.

Hydrological Summary for the UK: provides summary of current water resources status for the UK:
https://nrfa.ceh.ac.uk/monthlyhydrologicalsummaryuk

Your use of the Content is entirely at your own risk. We make no warranty, representation or

guarantee that the Content is error free or fit for your intended use UK Met Office forecasts for the UKttps://www.metoffice.gov.uk/#?tab=regionalForecast

UK Water Resources Portal: monitor the UK hydrological situation in negmeaincluding rainfall, river
flow, groundwater and soil moisture from COSMOIS:
https://eip.ceh.ac.uk/hydrology/wateresources/

From April 2018 the Hydrological Outlook is supported by the Natural Environment Research
Council fundedJkSCAPEBNndHydroJULE8rogrammes.
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UK Centre for
Ecology & Hydrology

This map showsthe simulated monthly mean flow acrossGreat
Britainfor lastmonth, rankedin terms of 54 yearsof historicalflow
estimateg(1963¢ 2016).

Theseflows are producedby the 1km resolutionGridto-Grid (R2G)
hydrologicalmodel, which is run up to the end of each calendar
month usingobservedrainfall and MOREC$otential evaporation

asinput.

Notethat the G2G modelprovidesestimatesof naturalflows.

Period: March 2023

Flow estimate for each river
pixel ranked in terms of
historic % flow estimates

(19632016)

Exceptionally high flonlll > 95
Notably high flow I 87-95
Above normal 72-87

Normal range 2872

Below normal 13-28
Notably low flow B 5-13
Exceptionally low flowjill <5

Monthly mean river flows simulated by the Gttt Grid hydrological model

g

Issue date: 02.03.2023

The Hydrological Outlook UK provides an outlook for the water situation for the UK over the next three months and beyguidaf@e on how to interpret the outlook, a wider range
of information, and a full description of underpinning methods, please visit the websitev.hydoutuk.net
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Ecology & Hydrology

O UK Centre for Current Daily Simulated Subsurface Water Storage Conditions

Based on subsurface water storage estimated for 28 February 2023

Thesemapsare basedon Gridto-Grid (&G) hydrologicalmodel simulatedsubsurfacevater storage,expressecdasan anomalyfrom the historicalmonthly mean To highlightareasthat are
particularlywet or dry, the storageanomalyis presentedhere usinga colour scalehighlightingwater storagerelative to historicalextremes The mapsbelow showthe ¢ NB t & § 4 W83 & ¢

whichcombinesmapspreviouslyshownseparatelyasthe & N5 & & (A yO@d @& NS t R NB W3 & ¢

Issue date: 02.03.2023

Thesemapsdo not providea forecastandare not mapsof soilmoisture Insteadthey indicateareaswhichare particularlywet or dry. Rainfallin areaswith high positiverelativewetnesscould
resultin floodingin the comingdays/weeksAreasof negativerelative wetnessprovidean indicationof locationswhichare particularlydry, andlittle or no rain in theseareascould potentially

leadto (or prolong)adrought

SUMMARY: At the end of February subsurfacewvater levelswere lower (drier) than normalin mostof GreatBritain

Relative wetness ek £

L

Water storage anomaly as a % of maxim .«
(positive wetness) or minimum (negativ ¥
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of information, and a full description of underpinning methods, please visit the websitev.hydoutuk.net

The Hydrological Outlook UK provides an outlook for the water situation for the UK over the next three months and beyguidaf@e on how to interpret the outlook, a wider range

*Example month displaying extreme negative wetness
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Ecology & Hydrology

6 UK Centre for Return Period of Rainfall Required to Overcome Dry Conditions

Period: March 2023 August 2023

Thesemapsshowthe return period of the rainfall requiredto overcomedry conditionssimulatedusingthe Gridto-Grid (G2G) hydrologicaimodel
The maps are coloured accordingto the return period of accumulatedrainfall required to overcomethe estimated current subsurfacewater

storagedeficit overthe nextfew months

Thesemapsdo not provide a droughtforecast Insteadthey indicatethe return period of rainfall requiredto overcomethe dry conditionsfor the

following 6 monthsbasedon current conditions

Mar

SUMMARY During March most
of Great Britain will require

rainfall with a return period of

between 5 ¢ 25 yearsto return

to normal The Anglian region
requiresan additional 3 months
of rainfallwith areturn period of

5 - 10 yearsto return to average
conditionsfor the time of year.

Rainfall amount (Probability) Return period (years)

Low (Likely)>20°/ci:| <5

High (Less likelyx 2] 50-100

<194} 100200

Extreme (Unlikely30.5%{Jl] >200

May

Issue date: 02.03.2023

SCOTLAND

HR

Highlands Region

NER  North East Region

TR Tay Region

FR Forth Region

CR Clyde Region

TWR Tweed Region

SR Solway Region

ENGLAND

N Northumbria

NW North West

Y Yorkshire

ST Severn Trent

A Anglian

T Thames

S Southern

W Wessex NORTHERNRELAND
SW  South West This method cannot
WALES currently be usedin
WEL Welsh Northernlreland
Aug

of information, and a full description of underpinning methods, please visit the websitev.hydoutuk.net

The Hydrological Outlook UK provides an outlook for the water situation for the UK over the next three months and beyguidaf@e on how to interpret the outlook, a wider range



http://www.hydoutuk.net/

0 UK Centre for Estimate of Additional Rainfall Required to Overcome Dry Conditions
Ecology & Hydrology

Based on subsurface water storage estimated for 28 February 2023 Issue date: 02.03.2023

Thesemapsshow the Gridto-Grid (G2G) hydrologicalmodel simulated subsurfacewater storage,expressedas an anomalyfrom the historical
monthly mean(1981-2010), presentedon a 1km grid and asregionalmeans

Subsurfacestoragedeficits,i.e. where the subsurfacevater storageanomalyis lessthan zero,are highlightedby the red/pink colours

Thesubsurfacestoragedeficit (mm) canbe interpreted asan estimate of additionalrainfall that would be requiredin future monthsto overcome
dry conditions(i.e. rainfall in addition to what is expectedon average) Regionaimean valuesof additional rainfall reauired are nrovidedin the
table below.

Regional estimate of additional
rainfall required (mm)

SCOTLAND
11 HR Highlands Region
9 NER North East Region
12 TR Tay Region
12 FR Forth Region
12 CR Clyde Region 1
11 TWRTweed Regiol
14 SR Solway Regio
ENGLAND
5 N  Northumbria
14 NW North West
19 Y  Yorkshire

Water storage deficit
(anomaly; mm)

24 ST Severn Trent

39 A Anglian - >125

32 T Thames \ - 100-125

17 W  Wessex / - 75100

5 S Southern

26 SW South West B so7s
WALES - 2550

26 WEL Welsh I:l 005

]

The Hydrological Outlook UK provides an outlook for the water situation for the UK over the next three months and beyguidaf@e on how to interpret the outlook, a wider range
of information, and a full description of underpinning methods, please visit the websitev.hydoutuk.net
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Outlook based on hydrological persistence and analogy Overview

Period: March 2028 May 2023 Issued on 07.03.2023 using data to the end of February 2023

SUMMARY:
The outlook for March is for mainly normal to below normal flows in southern, central and eastern Britain. Over the MAagtptriod, flows in these areas tend
towards the normal range, with the exception of East Anglia, which remains below normal. Please note there are few forgbhasterth and west of the country.
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1-month flow outlook 3-month flow outlook
Outlooks from hydrological analogues are based on a Itis, however, often the case that a simpler forecast based  of the forecast being represented by the size of the dot. A
comparison of river flow during recent months with flows on the persistence of river flow provides a better forecast tag on the dot indicates which method has been used in
during the same months in previous years at a set of than provided by analogy. This is particularly true for slowly ~ each instance.

approximately 90 sites from across the UK. These sites are  responding catchments associated with aquifer outcrops.
depicted on the two maps. Years with observed flows that

most closely resemble current conditions are identified as Both methods are considered at each site and the forecast
the best analogues and the outlook is based on from the method with the higher confidence is presented. A
extrapolating from current conditions based on these simple classification of flows is used (high, medium and low)
analogues. as indicated by the colours of the dots, with the confidence

The Hydrological Outlook UK provides an outlook for the water situation for the UK over the next three months and beyguidafoe on how to interpret the outlook, a wider range of information, and a full
description of underpinning methods, please visit the websitevw.hydoutuk.net
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