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Key Objectives of SWERVE

AUse stateof-the-art climate scenarios Hiavering
provided by the UK Climate Projections . Heckney Barkjperare-Baggnham ,
(UKCR9) to obtain climate projections for p Newham [T A

{
southeastLondon ity tkomon e i
_Jf | l- ‘*‘
AUse these scenariosto drive models of the Lambeth 1Y Feteny \

different hazards for the 20205 and 2050 "™*" B
assuming medium emissions The historical
period of 1961-1990is alsousedasareference " Y \Hr
baseline 0
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AProvide maps and charts of future hazards \\)‘
based on userdefined thresholds and
conveying uncertainty derived from climate
projections Thesewill be deliveredto usersby
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Using UKCPQ09

12 =L

—=8CN20
AUKCP9 providesprobabilisticclimate change —scNso |
projectionsfor the 218t centuryusinga rangeof 8 -
tools and datasets e.g. climate model -
simulations (RCM), weather generator, plus
additional spatial models developed within

SWERVE
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AFor one 5km grid cell in the centre of the AP (%)
SELRZ, 1000 30year UKCP9 Weather» L

generator simulationsof changein meandaily | TxuuL
Julyprecipitationand maximumtemperature conl

AProblems for modelling of impacts/hazards ¢ s
include:
Athe number of simulations to sample
climateuncertaintyis demanding
Adata comes from numerous different
sources ATX(
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Using UKCPO09 i

Probability Level | Description £ i
10% Veryunlikelyto be lessthan
A 33% Unlikelyto be lessthan - B
| 50% [CenwaEstimate | ©
67% Unlikelyto be greaterthan E
90% Veryunlikelyto be greaterthan E 2 -

Ay 2050 wetter winters and drier summer

—CTL
—S8CN50 |-

but largerangeof uncertainty Centralestimate ‘l' ETEEEE

of July rainfall ~21%(-50%to +29%)

Awarming in 20505 with larger range in,_ s 4 ™

summer Centralestimateof July Tmax ~+3°C
(~+1°C to ~+6.5°C)
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ANote that weather generator does not
providespatiallyconsistent/correlatecoutput.
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Subsidence

-
Jkgggfggnom For each othe 23 grid points/ ScenarigControl, 2020, 2050]

Stage 11,000 weather generator simulations x 30
years daily data

Data processing

Stage 21,000 perturbations x 30 years Monthly and Annual outputs
Soil Moisture Deficit (SMD)Soil Moisture Surplus (SMS), Rainfall (RAIN),

Monthly and annual Potential Evapotranspiration (PET)

data summarisation

Stage 3Annual summary values

Interpolation and ¥
mapping of PSM < , 4 Interpolation between 23 points acceptable as:

. st -computed monthly, summed annually (integrated annual deficiency)
by percentiles : « | -incorporates 1,000 perturbations

Subsidence modelling

. Community resilience
' to extreme weather



Calculation of Subsidence Hazard

ACombine PSMD and soil characteristics

Gives 9 classes of combined
vulnerabilityq issue, PSMD now
SEOSSRa 20aSNUSR gl

ADefine subsidence classes based on PSMD, soil shrink swell and depth of effect

Soil
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Subsidence

I EXTREMELY LOW (EL)
I VERY LOW (VL)

[ ow ()

] MEDIUM LOW (ML)
] MEDIUM (M)

7] MEDIUM HIGH (MH)
I HIGH (H)

I VERY HIGH (VH)

I EXTREMELY HIGH (EH)

ASubsidence modelling
completed for baseline CT
and future.

e)

AUtilised 1,000 weather
generator simulations

AMapped at 1km
resolution

VERY UNLIKELY
TO BE GREATER
THAN

VERY UNLIKELY
TO BE LESS
THAN

CENTRAL
ESTIMATE
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Water Resources (Drought)

Rainfall seriesare
generated using a rainfall
model applying climate

projections for the 2020
and 2050s fronUKCPOQS»

Associated series of

evapotranspiration (PET)
are also generated.

N

River flowsare
generated using a
catchment rainfaH

runoff modelg

CATCHMOD

potential

N
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are the primary input
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The generated flow se

London Water Resource
Zone model(AQUATOR).
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Remaining tasks

ARun the Water ResourceZone
modelwith 100 UKCB9 scenarios
of rainfall and PETfor both the
2020s and 2050s.

Alnvestigate how  predicted
changesin population may affect
water demand and hence
availability under future climate
scenarios

CRELSS
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Water Resources
(Drought)

Al_evell: Media campaigns,
additional water efficiency
activities, enhanced activity
and restrictions to reduce
risk to water supply;

Al_evel 2 Enhanced media
campaign, customer
choice/voluntary constraint,
sprinkler ban;

Al_evel 3 Hosepipe ban,
non-essential use ban,
drought order;

Al_evel 4 Severe water
rationing e.g. rota cuts,
stand pipes.
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Pluvial Flooding: Hydrological Modelling

# ¥ ¥ " # ¥ An eventfilter was developed:
NS : :
@x | fqu N ar Ato integrate spatially and
9770 0 & temporally variable rainfall
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\/\ Hl would cause flooding,
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Sampling UKCPO09
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Pluvial Flooding: Maximum flood depth
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and Hazard Number (HN)

LAY RIS &
\f}»\w\% %f‘ . Flood depth
AN *”‘A ‘ (grid cells)

[ ] Buildings
[ | Depth (m)
| o11-02

HN combines

Aviaximum ¥« Hazard number
flood depth / %" (postcodes)
Average flood ;%z? 2

depth “

Aroportion of
area
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PluvialFlooding:Modelling Outputs

A Modelling outputs

I Maximum flood depth

I Hazard Number in postcode unit

i1 T FNR bdzYoSNJ AYy G[ { h!

I Flood depth threshold frequencies e.g. 10cm,
60cm
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Pluvial Flooding

Ongoingwork

A 2050s simulations have been produced

A 2020s simulations:
I 8 projections finished, 4 still running
I Postprocessing required

A Rerun control set for consistency
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Some Examples: Tidal Flooding (undefended)
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Some Examples: Tidal Flooding

Water levels cf. crest levels in SELRZ

1 2 1 1 ) 1

Crest level - south bank
1:10 year WL

1:100 year WL

1:1000 year WL ———
1:10000 year WL ———
1:10000 year + 400mm 10
SELRZ

m Above Ordnance Datum
o

O 1 1 1 Il

65000 60000 55000 50000
Distance from estuary mouth (m)
O\
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Tidal Flooding: Key Results

A The SELRZzastremely well defendedagainst tidal flooding

A Flooding by overtopping of defences

I Defence crest levels are 400mm clear of best estimate 1:10000 year return
period river water levels

I 400mm is equivalent to 50 years of rapid sea level rise
A Defence and barrier failure
I Barrier failure hasery low probability (by design)
I Defence failure hagery low probability until defences are overtopped
A This is a&onsiderably better standard of protectiothan conventional
wisdom suggests

I Result is specific to SELRZ, rest of estuary being examined in Flood Risk
Management Research Consortium project
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Application in CREW

A Original plan: mapping depth/probability data
I Flood depths at probabilities most meaningful to

iIndividuals & SMEs currently zeaad will be even with 50
years of sea level rise.

I At lower probabilities depths and probabilities become
Increasingly uncertain, so detailed variation is misleading
A Proposed: maps of

I flooding that would occuif defences were not present
A approach used in EA indicative floodplain maps
A showingflood extent
A at arange of probabilities
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Heatwaves

UKCP temperature projections processed using UEA CRU weather generator to

produce 5km spatial scale temperature maps
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Daily maximum temperature for London averaged over the summer season (June,
July, August): 1961990 (left) and 2050s (right)
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HeatwaveDerivation

220000

Temperature projections used to
generate 5km spatial maps of
expected number of heatwave
events in a year e.g. 32-18-32
events -
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(Exceedthe Met Office threshold TR O | |
of two consecutive days of
maximum day-time temperature
exceeding 322C and minimum
Intervening night temperature of i
18°C.) I asngs
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HeatwaveDisaggregation

Hazard

Heatwavemaps are being Risk
spatially disaggregated using
fine spatial scale surface
temperature patterns.
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G+dzAf YSNIroAf AGREE

APopulation growth - Tyndall Cities
Programmespatialinteractionmodel

AUrban development- Tyndall Cities
programme Urban Development
Model (UDM) (possiblefuture physical
urbaninfrastructureof SELRY



Heatwaves Outputs

Askm heatwave prediction grids for
20205 and 2050s coveringLondonand
SELRZ

Alkm pro-rata disaggregatecheatwave
prediction grids for 2020s and 2050s
coveringSEResilienceZone

Alkm relative heatwave hazard grid
combining heatwave predictions
weighted by surface temperature
observations Hazard rage 0-1; 0 no
hazard (relative), 1 maximum hazard
(relative)

A200m heatwave risk grids combining
relative heatwave hazard with spatial
vulnerability

4 A

200m temperature Tmax hazard grid of
Manchester for 2040s.
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