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SUMMARNYTheoutlook for Februaryis for normalto abovenormalflows, and normalto exceptionallyhighgroundwaterlevelsto be seenacrossnorthernand
easternparts of the UK Flowsin south-western Britain and Northern Ireland are likely to be normalto below normal for February Thispattern is likely to
persistfor river flows over the next three months, whilst groundwaterlevelsare likely to recessto be normalto abovenormal, with somenormalto below

normalexceptions

Rainfalt

Januaryrainfall was closeto normal for the UK,though it was unevenlydistributed. Above
average rainfall was seen across northern England, northern Wales and north-eastern
Scotland,whilst below averagerain fell in western Scotland,Northern Ireland, and central
and southern England The forecast (issuedby the Met Office on 29.01.2024) shows an
increasein the likelihood of a dry February(1.5 times the normal chance),though the
likelihoodof awet 3-month periodis closeto normal

Riverflows:

River flows in Januarywere generally normal to exceptionally high, with normal flows
focussedacrosswestern parts of the UK and highest flows acrossthe east and central
southernEngland Theseconditionsshow a reduction from the previousmonth. Theoutlook
for Februaryand the next three months is for river flows in south-western Britain and
Northern Ireland to be normal to below normal FlowselsewhereacrossGreat Britain are
likely to be normalto abovenormal over the next one-to-three months, with abovenormal
flows most likely in easternScotland north-eastEnglandand the chalkdriven catchmentsof
the southdownsand EastAnglia

Groundwater.

Groundwaterevelsin Januarywere alsonormalto exceptionallyhigh, with record highlevels
recordedin Brick HouseFarmand Aylesbyin northern England Normal groundwaterlevels
were recordedin southernEngland Scotlandand NorthernIreland

The outlook for Februaryis for normal to exceptionallyhigh groundwaterlevelsto persist,
with the possibilityof below normal levelsin the EastMidlands OverFebruaryto April asa
whole, groundwaterlevelsare likely to recessto normalto abovenormalacrossthe UK,with
the continuationof normalto belownormallevelsin the boreholesof the EastMidlands

The UK Hydrological Outlook provides an outlook for the water situation for the United Kingdom 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 websiteww.hydoutuk.net
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This document presentsan outlook for the UK water situation for the next 1-3 months and Someof the featuresdisplayedon the mapscontainedin this report are basedon the following data with Py
beyond, using observational datasets, meteorological forecasts and a suite of hydrological permissionof the controller of HMSO O
modellingtools. Theoutlook is producedin a collaborationbetweenthe UKCentrefor Ecology&
Hydrology(UKCEHRritish GeologicaBurvey(BGS)the Met Office,the EnvironmentAgency(EA), i.  OrdnanceSurveydata © Crowncopyrightand/or databaseright 2005 Licenceno. 100017897 6
Natural ResourcesWales (NRW),the Scottish EnvironmentProtection Agency(SEPA)and for ii. LandandPropertyServiceslata. © Crowncopyrightand databaseright, S&LAL45.
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DataandModels OpenGovernment.icence >
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from the UK National River Flow Archive and the National Groundwater Level Archive civil proceedings C
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hydrologicalmodels,andto provide outlook information basedon statisticalanalysisof historical Further information: g
analogues For more detailed information about the UK Hydrological Outlook, and the derivation of the maps, plots O
and interpretation provided in this outlook, please visit the UK Hydrological Outlook website. The website
Climateforecastsare producedby the Met Office Hydrologicamodellingis undertakenby UKCEH features a host of other background information, including a wider range of sources of information which
using the Gridto-Grid and GRJ hydrological models Hydrogeologicalmodelling uses the are used in the preparation of this Outlook. Dynamic access to many of the outputs of the UK Hydrological
AquiModmodelrun by BGS Portal are available on thgK Hydrological Outlooks Portal
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The language used in the summary presented overleaf historic values for
generally places flows and groundwater levels into . .
just three classes, i.e. below normal, normal, and relevant monih Referenc_e for the UK Hydrologlcal Outlook: ) )
above normal. However, the underpinning methods Exceptionally high flovjill > 95 UK Hydrological Outlook0 April 2024UK Centre for Ecology & Hydrology, Oxfordshire UK, Online,
use as many as seven classes as defined in the graphic Notably high flow [l 87-95 https://www.hydoutuk.net/latestoutlook/
to the right, i.e. the summary uses a simpler Above normal 72-87 ]
classification than some of the methods. On those Normal range 2872 Other Sources of Information:
occasions when it is appropriate to provide greater Below normal 1328 The UK Hydrological Outlook should be used alongside other sourcegmfiate information on the
discrimination at the extremes the terminology and Notably low flow [l 5-13 current water resources status and flood risk.
definitions of theseven classcheme will be adopted. Exceptionally low flon[ll <5

Environment Agency Water Situation Reports: provides summary of water resources status on a monthly
and weekly basis for Englarfdtps://www.gov.uk/government/collections/watessituationreports-for-

Disclaimerndliability: england

The UK 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.
Thereforeany element of the Content which involve$ogecastor a prediction should not be

relied upon as though it were a statement of fact. To the fullest extent permitted by applicable
law, the UK Hydrological Outlook Partnership excludes all warranties or representations (express
or implied) in respect of the Content.

Flood warnings are continually updated, and should be consulted for @#o-dpte and localised
assessment of flood risk:

i.  Environment Agencyittps://flood -warninginformation.service.gov.uk/map

ii. Natural Resources Waldstps:/flood-warning.naturalresources.wales/

ii. Scottish Environment Protection Agenbitps://www.sepa.org.uk/flooding.aspx

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

uarantee that the Content is error free or fit for your intended use. ) .
9 y UK Met Office forecasts for the Uktps://www.metoffice.gov.uk/
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This map showsthe simulated monthly mean flow acrossGreat
Britainfor lastmonth, rankedin terms of 54 yearsof historicalflow

UK Centre for
Ecology & Hydrology

estimates(1963¢ 2016).

Theseflows are producedby the 1km resolutionGridto-Grid (2G)
hydrologicalmodel, which is run up to the end of each calendar
month using observedrainfall and MOREC$otential evaporation
asinput.

Notethat the G2G modelprovidesestimatesof naturalflows.

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

January's mean river flows simulated by the Gitio-Grid hydrological model

Issue date: 05.02.2024

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 wehsiev.hydoutuk.net
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O UK Centre for Current Daily Simulated Subsurface Water Storage Conditions
Ecology & Hydrology

Based on subsurface water storage estimated for 31 January 2024 Issue date: 05.02.2024

Thesemapsare basedon Gridto-Grid (&G) hydrologicalmodel simulated subsurfacewater storage (water in the soil and groundwater),expressedas an anomalyfrom the
historicalmonthly mean Tohighlightareasthat are particularlywet or dry, the storageanomalyis presentedrelativeto historicalextremes Rainfalin WETareaswith high positive
relative wetnesscould result in floodingin the comingdays/weeks Areasof negativerelative wetnessindicate locationswhich are particularlyDRY and little or no rain in these
areascouldpotentiallyleadto (or prolong)a drought Mapsof soilmoistureonly are availableon the next page

SUMMARY Subsurfacewvater storesremain high (very wet) in the North of Englandand Scotland Elsewhere stores have dropped over Januaryand are now
either typicalor slightlywetter than usualfor the time of year.

Relative wetness

(positive wetness) or minimum (negative
wetness) storage anomaly (zero indicates %
average value) ;

Water storage anomaly as a % of maximum f

September October November December

High (very wet) - >80 - 94

B 5050

Medium wetness - 40-60

| 2040

Low wetness l:l 0.01-20
Average conditions l:l -0.01-0.01

January 2023 October 2000*

Low dryness I:I -20--0.01

l:l -40--20

Medium dryness l:l -60--40

. -80--60
High (very dry) - <80

Major rivers =+

Labels refer to estimated storage on z '“\:1,41 b
final day of named month &%

*Example month displaying extreme positive wetness

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 wehsiev.hydoutuk.net
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O UK Centre for Current Daily Simulated Soil Moisture Conditions
Ecology & Hydrology

Based on soil moisture estimated for 31 January 2024 Issue date: 05.02.2024

Thesemapsare basedon Gridto-Grid (GG) hydrologicalmodel simulatedsoil moisture, expressedas an anomalyfrom the historicalmonthly mean To highlightareasthat are
particularly wet or dry, the soil moisture anomalyis presentedrelative to historical extremes Thesemapsare not a forecast rather an indication of current conditions Soil
moisturewill often look similarto total storage(shownon the previousslide),sincetotal storagecompriseshoth soilmoistureandstoragein the saturatedzone

SUMMARY Soilmoisture storesremain high (verywet) in the North of Englandand Scotland Elsewherestoreshave droppedover Januaryand are now either
typicalor slightlywetter than usualfor the time of year.

Relative wetness

Soil moisture anomaly as a % of maximum

(positive wetness) or minimum (negative

wetness) storage anomaly (zero indicates .
average value)
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*Example month displaying extreme positive wetness
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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 wehsiev.hydoutuk.net
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UK Centre for Estimate of Additional Rainfall Required to Overcome Dry Conditions
Ecology & Hydrology
Based on subsurface water storage estimated for 31 January 2024 Issue date: 05.02.2024

Thesemapsshow the Gridto-Grid (&G) hydrologicalmodel simulated subsurfacewater storage,expressedas an anomaly
from the historicalmonthly mean(1981-2010), presentedon a 1km grid and asregionalmeans Subsurfacetoragedeficits, i.e.
where the subsurfacevater storageanomalyis lessthan zero,are highlightedin red/pink.

The subsurfacestoragedeficit (mm) canbe interpreted as an estimate of additionalrainfall that would be requiredin future
monthsto overcomedry conditions(i.e. rainfallin additionto what is expectedon average) Regionameanvaluesof additional
rainfallrequiredare providedin the table below.

Regional estimate of additional
rainfall required (mm)

SCOTLAND

0 HR Highlands Region
0 NER North EasRegion
0 TR Tay Region
0 FR Forth Region 2,
0 CR Clyde Region ¢~ -
0 TWRTweed Regiol "‘Té.%HR'{{NER
0 SR Solway Regio . ~5i A
ENGLAND \x;ng
0O N Northumbria ™'/ '-g&wm
0 NW North West wsﬁ 7? N Water storage deficit
0 Y Yorkshire U ?‘“ " (anomaly; mm)
0 ST Severn Trent ¢ V.[‘: - o195
0 A Anglian ﬁyju/’}l - s
O T Thames 23 ‘
0O W Wessex J S o A y 75-100
0 S Southern '-..WFL Ty = 50-75
8 SW South West FT W LS 8
WALES < SWA S | 2550
0 WEL Welsh

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 wehsiev.hydoutuk.net
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UK Centre for
Ecology & Hydrology

Thesemapsshow the return period of the rainfall required to overcomedry conditions simulated usingthe Gridto-Grid (&2G)
hydrologicalmodel The maps are coloured accordingto the return period of accumulatedrainfall required to overcomethe
estimated current subsurfacewater storagedeficit over the next one to six months (areaswith no storagedeficit will alwaysbe
white). Thesemapsdo not providea droughtforecast insteadthey indicatewhether particularlyheavyrainfallwould be requiredto
return to normalconditionsfor the time of year.

Period: February 2024July 2024

Feb Mar Apr

SUMMARYOnly the
South Westegion
currently has a storage
deficit, but this will not
require unusually high
rainfall (>5year return
period) to replenish.

Rainfall amount (Probability) Return period (years)

Low (Likely)>20°/D <5
<2o%|:| 5-10
<109 1025
< 47fJjjf] 2550
High (Less likelyx 2] 50-100

<194} 100200

Extreme (Unlikely30.5%{Jl] >200

Return Period of Rainfall Required to Overcome Dry Conditions

Issue date: 05.02.2024

SCOTLAND

HR Highlands Region
NER North EasReri~n

TR Tay Region
FR Forth Region
CR Clyde Region

TWRTweed Regio <

SR Solway Regic
ENGLAND

N Northumbria
NW North West
Y  Yorkshire

ST Severn Trent
A Anglian

T  Thames

S  Southern

W  Wessex

SW South West
WALES

WEL Welsh

“HR _~NER
Z4 TR
TSN 7
CRITWR
/~'sR " N
Y
NN
4 ST A
WEL | 1,
o w5
W [Tied S

swW, =

information, and a full description of underpinning methods, please visit the websiten.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 of
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' ' verview
UK Centre for Outlook based on hydrological persistence and analogy Overvie -
Ecology & Hydrology ) ) ) <
Period: February 202¢ April 2024 Issued on 07.02.2024 using data to the end of February 2024 m
SUMMARY: A
TheFebruaryand February- April outlook indicateriver flows acrossthe country are mostlikely to be abovenormal, with a few catchmentsmore likely to be within p
the normalrange Note that the confidenceof the forecastsin north-westernareasis low. O
River flow outlook for Feb 2024 River flow outlook for Feb - Apr 2024 >
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1-month flow outlook 3-month flow outlook

Outlooks from hydrological analogues are based on a
comparison of river flow during recent months with flows
during the same months in previous years at a set of
approximately 90 sites from across the UK. These sites are
depicted on the two maps. Years with observed flows that

Itis, however, often the case that a simpler forecast based
on the persistence of river flow provides a better forecast
than provided by analogy. This is particularly true for slowly
responding catchments associated with aquifer outcrops.

of the forecast being represented by the size of the dot. A
tag on the dot indicates which method has been used in
each instance.

most closely resemble current conditions are identified as
the best analogues and the outlook is based on
extrapolating from current conditions based on these
analogues.

Both methods are considered at each site and the forecast
from the method with the higher confidence is presented. A
simple classification of flows is used (high, medium and low)
as indicated by the colours of the dots, with the confidence
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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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O UK Centre for Outlook based on hydrological persistence and analogy Sitebased: 1 month outlook
Ecology & Hydrology

Period: February 2024 Issued on 07.02.2024 using data to the end of January 2024

Outlook Feb 2024 for the Tay at ie (15006)

-— Analogues w—— Observed flow = == Forecast Normal range
(Persistence)

These figures provide insight into the hydrological analogue of observed flows in each month). The selected analogues are
methodology for a set of sites from across the UK. shown as thin lines and the trajectories that flows took in the
following month are also shown. The forecast is shown as the
In each of the time series graphs the bold black line represents dashed red line, and in each plot it states whether this has come
the observed flow during the past six months. The grey band  from the analogues or has been generated on the basis of
indicates the normal flow range (the normal band includes 44% persistence.
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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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UK Centre for
Ecology & Hydrology

Period: February 202dApril 2024

These figures provide insight into the hydrological analogue

methodology for a set of sites from across the UK.

In each of the time series graphs the bold black line represents
the observed flow during the past nine months. The grey band
indicates the normal flow range (the normal band includes 44% persistence.

Outlook Feb - Apr 2024 for the Bush at Seneirl Bridge (204001)
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of observed flows in each month). The selected analogues are
shown as thin lines and the trajectories that flows took in the
following three months are also shown. The forecast is shown as
the dashed red line, and in each plot it states whether this has
come from the analogues or has been generated on the basis of
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Issued on 07.02.2024 using data to the end of January 2024
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The Hydrological Outlook UK provides an outlook for the water situation for the UK over the next three months and beygudafce 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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Outlook based on modelled flow from historical climate Overview
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1-month river flow outlook starting Feb 2024
Outlook category

Period February2024¢ July2024 Issued 0r02.02.2024using data to the end of January 2024

The outlook for February indicates that flows are likely to be within the normal range across much of the UK. Some caitttieesasth and east of
England are likely to be above normal, awdith westerrEngland is likely to see normal to below normal flows. The Feb#aniy outlook shows that this
pattern is likely to persist over the coming few months.

3-month river flow outlook starting Feb 2024
Outlook category

6-month river flow outlook starting Feb 2024
Outlook category
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This outlook is based on monthly ensembles of historical
sequences of observed climate (rainfall and potential
evapotranspiration) that form input to a hydrological model. The
outputs are probabilistic simulations of the average river flow over
the forecast period (1 to 12 months ahead), at each location. The
simulations are generated by the GR6J conceptual rainfadff
model from INRAE (France) calibrated on observed or naturalised

The bar plot maps show the outlook distribution for 1, 3 and 6
month period for 64 catchments across England and Wales. Each
bar plot represents the probabilistic distribution of the simulated
river flow compared to the historical river flow, for the same n
month period. The probabilities fall within five categories,
classified as: low, below normal, normal, above normal and high.

This outlook is based entirely on historical sequences and
therefore does not contain any knowledge of the state of the
atmosphere and ocean. It is hence possible that some of the
historical sequences used might be inconsistent with current large
scale atmospheric conditions and would therefore be unlikely to
occur in the next few months.

Please note that Outlooks based on modelled flow from historical climate from October 2023 onwards were generated using
GR6J model, whereas until September 2023, they were produced using GR4J model. For more details, please see the section
on River flow from historical climate at this link: https://hydoutuk.net/about/methods/river-flows

flows.

The Hydrological Outlook UK provides an outlook for the water situation for the UK over the next three months and beyguidafce on how to interpret the outlook, a wider range of information, and a full
description of underpinning methods, please visit the webswgvw.hydoutuk.net
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UK Centre for Outlook based on modelled flow from historical climate Overview
Ecology & Hydrology
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This outlook is based on monthly ensembles of historical The stack diagrams show the variation over time of the outlook the right of each timeline graph). \<
sequences of observed climate (rainfall and potential distribution for a number of individual catchments. Each graph
evapotranspiration) that form input to a hydrological model. represents variation over time of the number of simulated river This outlook is based entirely on historical sequences and N
The outputs are probabilistic simulations of the average river flows, in each month ensemble, that fall within each of seven therefore does not contain any knowledge of the state of the (@)
flow over the forecast period (1 to 12 months ahead), at each categories: exceptionally low, notably low, below normal, normal, atmosphere and ocean. It is hence possible that some of the N
location. The simulations are generated by the GR6J above normal, notably high and exceptionally high. The categories  historical sequences used might be inconsistent with current large _h
conceptual rainfall-runoff model from INRAE (France) represent cumulative flow conditions, e.g. Fen®nth, the scale atmospheric conditions and would therefore be unlikely to
calibrated on observed or naturalised flows. simulated total 3month flow compared to the historical@®onth occur in the next few months.

flow distribution. The monthly variations can be compared to the
long-term average distribution of river flows (shown as columns on
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UK Centre for Outlook based on modelled flow using historical weather analogues
Ecology & Hydrology

Period: February 202/ April 2024 Issued on 02.02.2024 using data to the end of January 2024

MEt thce The outlook for February indicates that flows are likely to be within the normal range for central and eastern partskfRluavd are likely to be
normal to above normal across western and northern Scotlansolith westernEngland and southern Wales flows are likely to be normal to below
normal. The FebruanApril outlook indicates that this broad pattern is likely to persisth the exception oScotland where flows are likely to be in
the normal range.

The historical weather analogues methoc

) - 1-month river flow outlook starting Feb 2024 3-month river flow outlook starting Feb 2024

uses Met Office predictions of average Outlook category Outlook category
weather 1 and 3 months ahead to provide - magn. (colour)  range b magn. (colour)  range
inputs to a hydrological model. Like the E B High <013 B High <013
g‘etth?d’ ObSG;VGd rainfall ang tten;p_eraiﬂl e Above Normal 0.13-0.28 _Jl._ Above Normal 0.13-0.28

ata from past years are used 1o drive tne H Normal 0.28-0.72 IEEI Normal 0.28-0.72
predictions, however, the analogue meth ~m Below normal 0.72-0.87 SR Below normal 0.72-0.87
constrains the selection of past rainfall piN B Low >0.88 N H Low >0.88
using the weather conditions in the o Expected probability o Expected probability
meteorological forecasts (which are .:Iﬂl _[il:._
summarised for this forecast in the Met Ih k= I k=
Office likelihood of impacts blocks Tk la
underneath the maps). For each membei -1 _J]i-ﬂih b _CD:[L.
the Met Office forecast ensemble, the 10
analogues that best match the predicted Al Ik Bl b
average weather pattern (surface pressul <l =lh- b el ~lh= IS
map) over the forecast period are selecte pie |5 kb L
Precipitation and temperature sequences nll nll-
constructed from the selected analogue wlb [ Aquifer i [ Aquifer
scenarios are corrected to account for C e o
historic trends and used as inputs to _[L_ T
hydrological models. Here, the GR6J mot ] I
is run using these inputs, creating an L _ED:BJ;I:'- e _ﬂ;ﬂ;L-
ensemble of hydrological forecasts. e I g

L
The outputs shown in the maps are the I Al L I dhy
likelihoods of different outcomes for the Il 'ﬂ-m_ _J:L Ak
average river flow over the oamonth and 'ﬂ%D— wllall"
three-month forecast periods at each AD:&]- _,ﬂj_J:L_ ‘[:Jl]- _AloThe
location. The outlooks maps show the B oW _ﬂ_ A el o8 e
distribution for 64 catchments across the (T i acfl_ L
United Kingdom. Each bar plot represent: B ell L
the likelihood of the simulated river flow LRIt il
compared to the historical river flow, for
the same amonth period. The probabilitie: Met Office month likelihood of precipitation impact Met Office 3month likelihood of precipitation impact
fall within five categories, classified as: low, 30% 60% 10% 15% 65% 20%
below normal, normal, above normal and chance the month will be chance the month will be chance the month will be chance the season will be chance the season will be chance the season will be
high. The expected climatological DRY VERRCE WET DRY ALRAGE WET
probability of ensemble members in each of 1.5x A 1.0x 4 0.5x W¥ 0.8x W 11X A 1.0x =+
these categories is shown under the legend. the normal chance the normal chance the normal chance the normal chance the normal chance the normal chance
© Crown copyright, Met Office © Crown copyright, Met Office

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 webswgvw.hydoutuk.net
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6 UK Centre for Forecasts of river flows using Met Office rainfall forecasts

Ecology & Hydrology
A Thesegyellowedged)pagessummariseiver flow forecastgproducedby the UKCEMNVater BalanceModel.

A Thismodel usesan ensembleof rainfall forecastsprovided by the Met Office and a hydrologicalmodel to forecastriver
flowsfor the nextone- andthree-monthsahead

A Adetaileddescriptionof theseforecastproductscanbe found on the final page,and a full technicaldescriptionis givenin
the documentationavailableviathe HydrologicaDutlookwebsite

A Additionalforecastproductsare availableon the HydrologicaDutlookPortal,viathe website

Probability of extreme river flows

." R k,....,.,... A Usethesepagesif you areinterestedin extreme conditionsacrossmultiple regions
T e O TR A Thesepagessummarisethe risk of extremelyhighor low flows beingobservedacrossGB

P A Thefour pagesshowthe risk for Scotlandand for England& Walesover the next one and
three months

~ A Theslidesindicate the probability of widespread extreme conditions and which regions
‘ s ‘ t aremostlikelyto experienceextremelyhighor low flows.

A Usethese pagesif you are interested in
the ensemble distribution in a single
region.

A The first page shows the ensemble
distributionasa histogramfor eachregion

el e L e T s A Thesecondpageshowsthe percentageof
N LS U R e S o e S S S ensemblemembersin eachband for each
—_— 4 region

e -

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 wehsiev.hydoutuk.net
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Ecology & Hydrology

6 UK Centre for Probability of extremeiver flowsin Scotlandover February

Issued on 05.02.24 using data to the end of January 2024

Thispageshowsthe probability of extreme conditionsin Scotlandoverthe nextmonth. Thebar chartindicatesthe
likelihoodof extremelyhighor low flows in a givennumber of regions Mapsshowwhich regionsare most likelyto
experienceheseflowsasoverallconditionsget more extreme

How likely are we to experienceextremelylow or high flows?

LOW HIGH
0.5 4 Probability of low and
high flows in multiple
regions simultaneously

0.0 - 0.0%

T 6543 21012 3 45 %067
Number of regions with extremelgw flowsor high flows

Whichregionsare mostlikely to experienceextremelylow or high flows?

@%%%%g**

(N low reg.) 5.0% 1.8% 1.8% 1.1% 1.4% 0.2% 0.2%
(Normal flows) 60.9% P(High and low flows simultaneously) 0.0%
(N high reg.) 13.0% 5.2% 2.5% 2.7% 2.5% 0.9% 0.7%

@%%%%%%*

Summary
Scotlandg one month
Extremelyhigh or low flows are not

likely to be experiencedn Scotland
overthe nextmonth.

information, and a full description of underpinning methods, please visit the websiten.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 of
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6 UK Centre for Probability of extremeiver flowsin ScotlandoverFebruary to April

Ecology & Hydrology
Issued on 05.02.24 using data to the end of January 2024

This page showsthe probability of extreme conditions in Scotlandover the next three months. The bar chart

indicatesthe likelihood of extremelyhigh or low flows in a givennumber of regions Mapsshowwhich regionsare
mostlikelyto experienceheseflows asoverallconditionsget more extreme

How likely are we to experienceextremelylow or high flows?

-
5 LOW HIGH
o 0.3 Probability of low and
< 0.7 - high flows in multiple
g 014 regions simultaneously
g O
o .04 2.9%
T 6543 2 10123 45 %067
Number of regions with extremelgw flowsor high flows
Whichregionsare mostlikely to experienceextremelylow or high flows?
n
= _ _ _
O ) ) ) )
LL b E 'S ' I ' I
O
_I -
P(N low reg.) 8.8% 4.8% 3.8% 3.1% 0.5% 1.2% 0.2%
P(Normal flows) 36.7% P(High and low flows simultaneously) 2.9%
P (N highreg.)  15.5% 10.2% 4.3% 4.0% 1.2% 1.4% 1.4%
S
e ) ) ) )
L
T = b b b I b
O ; : : ; ; ;
I -

Summary

Scotlandg three months

Extremely high and low flows are
not likely to be experienced in
Scotland over the next three
months Extremely high flows are
more probable than low flows and
aremore likelyin the east

information, and a full description of underpinning methods, please visit the websiten.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 of



http://www.hydoutuk.net/

O UK Centre for Probability of extremeiver flowsin England and WalesverFebruary
Ecology & Hydrology

Issued on 05.02.24 using data to the end of January 2024

Thispageshowsthe probability of extreme conditions in Englandand Walesover the next month. Thebar chart Summary
indicatesthe likelihood of extremelyhigh or low flows in a givennumber of regions Mapsshowwhich regionsare
mostlikelyto experienceheseflows asoverallconditionsget more extreme England and Waleg one month

: : . Extremelyhigh or low flows are not
How likely are we to experienceextremelylow or high flows? yhig

i likely to be experiencedin England
= LOW HIGH andWalesoverthe next month.
o 0.5 - Probability of low and
< high flows in multiple
g regions simultaneously
e
a 0.0 4+—F—7F7T7+—T N N I N B 0.2%
10987654321012345678 910
Number of regions with extremelgw flowsor high flows
Whichregionsare mostlikely to experienceextremelylow or high flows?
w
=
O
-
L
=
O
=
P(N low reg.) 13.0% 6.1% 3.0% 1.1% 0.0% 0.7% 0.0% 0.0% 0.0% 0.0%
P(Normal flows) 60.9% P(High and low flows simultaneously) 0.2%
U)P(N high reg.) 5.5% 2.0% 2.5% 0.7% 0.7% 1.4% 0.7% 0.2% 0.7% 0.7%
=
@)
—
L
I
Q
I

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 wehsiev.hydoutuk.net
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O UK Centre for Probability of extremeiver flowsin England and Walesver February to April
Ecology & Hydrology

Issued on 05.02.24 using data to the end of January 2024

Thispageshowsthe probability of extreme conditionsin Englandand Walesover the nextthree months Thebar Summary
chartindicatesthe likelihoodof extremelyhighor low flows in a givennumberof regions Mapsshowwhich regions
are mostlikelyto experiencetheseflows asoverallconditionsget more extreme England and Waleg three months

: : . Extremely high and low flows are
How likely are we to experienceextremelylow or high flows? o

i not likely to be experienced in
= LOW HIGH| Englandand Wales over the next
o 0.3 7 Probability of low and three months If they occur, high
ES 0.2 - high flows in multiple flows are more likely in the
O 01 regions simultaneously northeast, and low flows in the
@ - southwest
o .04 1.9%
10987654321012345678 910
Number of regions with extremelgw flowsor high flows
Whichregionsare mostlikely to experienceextremelylow or high flows?

w
=
O
-
L &
2 4
-

P(N low reg.) 11.0% 4.5% 4.0% 1.0% 1.0% 0.2% 0.2% 0.0% 0.0% 0.0%

P(Normal flows) 39.3% P(High and low flows simultaneously) 1.9%
U)P(N high reg.) 12.9% 10.0% 1.7% 3.3% 2.1% 1.0% 0.5% 2.1% 1.9% 1.4%
=
@)
-
LL & k%
I
O 5 7
I

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 wehsiev.hydoutuk.net
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6 UK Centre for Histograms of GB regional mean river flow distributions

Ecology & Hydrology
Period: February 2024April 2024 Issue date: 05.02.2024
A Thispageshowsthe ensembleflow distribution for eachregionoverthe next 1- and 3-month periods SCOTLANE;“ . ,
A Thelkmflow forecastsare averagedvithin eachregion,then categorisecaccordingo the historicalflows. s zfrthaga;iee‘g%?]
A Thehistogramin eachregionindicatesthe proportion of ensemblemembersin eachflow category TR Tay Region
FR Forth Region .
CR Clyde Region  “.“ur" “Ner
TWR Tweed Region .= 2.5
SR Solway Region /"
ENGLAND CRTWH
N Northumbria N
SUMMARY Over the 1-month 3-month NW' North West | v
. Y Yorkshire G ]
next month, river flows - ST  Severn Trent vl
across Great Britain are A Anglian
. . T Thames
likely to be in the normal S Southern

W Wessex
sSw South West
WALES

WEL Welsh

range Parts of Scotland,
especiallythe Highlands,
may experience above
normal flows, while the
South West of England
could have below normal
to notablylow flows.

Flow estimate for each river pixel
ranked in terms of historic % flow
estimates (1962016)

Exceptionally high flolll > 95
Notably high flon ] 87-95

Over the next three Above norma 72-87
months, river flows Normal range 2872
Below norma 1328

across Great Britain are
likely to be in the normal
range Eastern parts of
Scotlandmay experience

Notably low flowl# 5-13
Exceptionally low flovjill <5

above normal to notably N g

high flows, while the o

SouthWest of Englandis -

likely to have below % ; ) ) T

normalflows. TN L 2 T WSR2 T 8
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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 wehsiev.hydoutuk.net
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UK Centre for Tables of GB regional mean river flow distributions
Ecology & Hydrology e
Period: February 2024April 2024 Issue date: 05.02.2024

A Thispageshowsthe ensembleflow distribution for eachregionoverthe next1- and 3-month periods
A Thelkm flow forecastsare averagedwithin eachregion,then categorisedaccordingo the historicalflows.
A Thetableindicatesthe percentageof ensemblemembersin eachflow category

SUMMARYOverthe next month, river flows acrossGreatBritainare likelyto be in the normalrange Partsof
Scotland,especiallythe Highlands,may experienceabove normal flows, while the South West of England
couldhavebelownormalto notablylow flows.

Over the next three months, river flows acrossGreat Britain are likely to be in the normal range Eastern
partsof Scotlandnayexperienceabovenormalto notably highflows, while the SouthWestof Englands likely
to havebelownormalflows.

1-month ahead NW WEL

B A P -n--nnnn--n---n--
ll-lln---ll----ﬂﬂ--

Above normal

Normal range 83 49 56 67 56 62 71 62 67 56 42 42 38 68 46 52 48

Below normal

Exceptionalylowfow| 0 ] o ] o J ol 2] olo]2]ofolalo]la]a]ol 2]

3-month ahead NW

T I N N N N S A N R N RN
nn-nn-n-nnn-nnn-

Above normal
Normal range 66 56 41 48 26 65 62 55 53 49 51 55 79 39 42 48 37

Below normal

Exceptonalylowtow] 0 | 4 ] 2 |13l ool ol el 2]l 7 ]3]0

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 wehsiev.hydoutuk.net
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UK Centre for
Ecology & Hydrology

Forecasts of river flows using Met Office rainfall forecasts

A Thedataon these (yellow-bordered)pagesare basedon approximately400 rainfall scenariogrovidedby the Met Office,

whichare usedasinputsto awater balancehydrologicamodel.

A Riverflow forecastsfor every 1km grid cell are ranked accordingto the historicalflow estimatesand aggregatedwithin

eachregion

A Afull descriptionof this method and these summaryproductsis givenin the technicaldocumentationavailablevia the
HydrologicaDutlookwebsite

Probability of extreme river flows
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Extremeriver flows are defined asthosewhich rankin the lowest or highest13% of historicalflow estimates(1963- 2016). This
definition encompassethe U b 2 (i and'Ex@eftionallyhigh/low flow bandsusedelsewherein the Outlook

The bar chart showsthe probability of a given number of regions experiencingextremely high/low flows, where scenarios
showingboth extremelyhigh and extremelylow flows in different regionssimultaneouslyexcluded Theseprobabilitiesare also

shownbeneaththe maps

Shadedregionson eachmap are those most likely to experienceextreme flows from the set of scenarioswith at leasta given
number of regionsexperiencingsuchflows. If shown,greymapsindicatescenariosiot observedin the ensemble

The box drawn around some maps spansthe central 50% probability interval, excludingscenarioswhere extremely high/low
flows are observedsimultaneously If these excludedcasesconstitute a significantprobability, details are givenin the yellow

summarybox

Regional mean river flow distributions

i
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The mapsillustrate the ensembledistribution of regionalmean
river flows. The historical distribution is shown at bottom-left,
and allows deviations from the normal distribution to be
determined by comparing the forecast distribution to the
historicaldistribution. A summaryis givenin the yellowbox

Thetable gives accesdo the data shownin the histograms The
numbersin the tablesare the percentageof ensembleforecasts
falling in each of the flow categories As before results are
averagedby regionthen rankedin terms of 54 yearsof historical
regionalflow estimates(1963¢ 2016).

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 wehsiev.hydoutuk.net
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/@2 British Outlook based omodelled groundwater level & climate forecast Overview
BGS, Geological
v Survey

Period: February 2024 April 2024 Issued on 06.02.2024 using data to the end of January

Under median rainfall conditions, groundwater levels are forecast to range from normal to exceptionally high across @eedk aqu  Theseforecastsare producedby running five membersof the
across the UK over the next month. In thaassic limestoneend PermaTriassic Sandstones the levels forecast show a similar trend, Met Office ensemble climate forecast through groundwater
but with some notably to exceptionally low levels forecast in the East Midlands. The three month forecasts show levielg declin ~ modelsof observationboreholehydrographsat 42 sitesacross
across the UK, particularly in the Chalk aquifers where levels are expected to be mostly normal to above normal. Levilassith e country. The sites are distributed acrossthe principal

. . . . . aquifers
limestones are expected to range from normal to exceptionally low, while levels Pettee Triassic Sandstones are expected to q

remain similar. Basedon the distribution of observedhistorical groundwater
levelsin a givenmonth, sevencategorieshavebeenderivedfor

eachsite: very low, low, below normal, normal,abovenormal,
Lowest rainfall forecast stjuartile Median d quartil@ Highest rainfall forecast high,and very high. Theforecastgroundwaterlevelis assigned

(e

£

orper ]
£ J

e roas

Key

Exceptionally high levels
Notably high levels
Above normal

Normal

Below normal

Notably low levels
Exceptionally low levels

to one of these sevencategoriesdependingon where it falls
within the distribution of the historicallyobservedvalues

Percentile range of
historic observed values
for relevant month

>95
87-95
72-87
28-72
12-28
5-13
<5

1-month outlook
Lowest rainfall forecast stuartile Median rd quarti® Highest rainfall forecast
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description of underpinning methods, please visit the websitevw.hydoutuk.net

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
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UK Centre for Outlook based on modelled groundwater from historical climate

Ecology & Hydrology
VY Brish Period: February 202dJanuary 2025 Issued on 06.02.2024 using data to the end of January
BGS eologica
=/ Survey Groundwater levels gbkirwithin the PermeTriassic Sandstones are forecast to be exceptionally high over the next 6 months, before returning
towards notably high and above normal conditions throughout the following 6 months. In the Chalk at RockleyRadrta&riassic Sandstones at
@ Environment BusseldNo 7A, normal conditions are expected to transition slightly towards more above normal levels across the next 12AhbietvskRed Lion
W Agency and LittleBucket Farnin the Chalk, abovaormal conditions are likely to persist for the next 3 and 5 months respectively, bgifong wayto more

normal conditions. At Dalton Holme normal conditions are expected to persist for the next 12 months.
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This outlook is based on monthly ensembles of historical that fall within each the seven categories: exceptionally low,  the atmosphere and ocean. It is hence possible that some of
sequences of observed climate (rainfall and potential notably low, below normal, normal, above normal, notably the historical sequences used might be inconsistent with
evpotranspiration) that form input to hydrological models. high and exceptionally high. The monthly variations can be current largescale atmospheric conditions and would
The outputs are probabilistic simulations of the average compared to the londerm average distribution of levels, therefore be unlikely to occur in the next few months.
groundwater level over the forecast horizon (3 to 12 months ~ which are shown as columns on the left and right of each
ahead), at each location. graph.
The graphs show variation over time of the number of This outlook is based entirely on historical sequences and
simulated groundwater levels in each monthly ensemble, therefore does not contain any knowledge of the state of

The Hydrological Outlook UK provides an outlook for the water situation for the UK over the next three months and beyguidai@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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