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Global BRICEE CIUCHAICAE
Risks ERIET CHRIRGENDmIY

Report BRCELS

Extreme weather events 1
Natural disasters 2
Cyber attacks 3
Data fraud or theft 4
Failure of climate change mitigation & adaptation 5

Source: Executive Opinion Survey 2017, World Economic Forum



Global Risks Landscape

World Economic Forum,

2017

4.0
e natur Idlsasters
a Extresmne
weather avants
L ey~ e e e s Walarerses L T T T T T T TTOR yTTTT TTTTmrmm
matural dizastiars
Falure of clmate-change
mitigation and adeptation ' R
i ’ irvoluntary
Lr*-:amplnyrr'enl ar i migration
Fig. FEIETTE IR TR TS %;:rm:s ol irfieetiousg oo o- oo oo Food crises ‘ undemmplﬂg.frm - o - ItErStatE - - - b e e
d-saasea* i canilizt Terrorist attacks
Eind-we-sih- loss anc ‘.‘F - : g ‘ )
ooosysiam colapss * 'T"_I praes = il Cyberatacks
B = . — Marmmacde
il E&l St b Anrrjedsl Faluma af nationsl anvironmental disastors
average mechanEm ar instiution EOVEITaEnce c
Profood acaial :
msmbl:l':, * "ﬁ-s-re‘ bubiolas
ke """""_'""""_"""; ________________ [:;{u};_é.;;;éi;n',;[;r T @héﬁfﬂléﬁéﬁ'ﬂ'r_&'llé _____________________
_ !Gntical informaticn global governanse
rl'lfrun:‘.r'.lr.‘.l.ru bmakedonam H
Falure of crilical Energy price shock
Irdrastrocturs E nergy Prlce ata ra U
i Data fraud ar thal
. . » - Shock| . .
* L'Is:lhhnn
b . lllicit trade
Liranageasik infladian ]
el
% B By e e e M e e e s o e B R R S R A
[ A Bonspogea of Falny D‘ B plan."rng
E 1echnclegicel advsnces
[=="] : - s .
4,0 4.5 & 5.0 5.5 3]
4,92 i
avarage f.l':.;:m
Likelihood - &> @ 5
]



Harmsworth
Magazine, 1899.
London as Venice
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Congressman Mo
Brooks, Alabama,
USA

‘Now you have got less
space in those oceans
because the bottom is
moving up...What about
the White Cliffs of
Dover...where you have
waves crashing against the
shorelines, and time and
time again you have the
cliffs crashing into the sea?
All of that displaces water
which forces it to rise,
does it not?’
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Research catchments visited during groundwater flooding in
2012/2013 and 2014, around High Wycombe



Map of predicted
maximum depth of
groundwater at the
surface in the
Hambleden valley
in the 3.3% AEP
event, as well as
the extent of
flooding predicted
in the 2014 and 1%

events.

Turquoise shading is c.
10cm, Royal blue is 30cm.
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Future
changes in
atmospheric
rivers and
their
implications
for winter
flooding in
Britain, after o e
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Climate variability

and flooding.

(a) England and
Wales precipitation
seasonality (1776—
2015); blue line is
winter precipitation;
red summer
precipitation.

(b) Annual mean
flood index (1871-
2015). The blue and
red shading shows
flood-rich and flood-
poor periods

Royal Society, 2017






Carlisle after Storm
Desmond, December
2015.

Met Office records
show that since 1910
there have been 17
record breaking rainfall
months or seasons —
nine since 2000
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.The Farmer Myth l
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Farmers do not enhance
flooding deliberately. They
have been incentivised
since WWII to produce
cheap food. Technological
developments such as
chemical fertilisers and
larger tractors have
compacted and reduced
organic matter in the soil,
decreased infiltration, and
generated runoff over the
ground, eroding out gulleys
and reducing soil depth.
This increases flooding
downstream. After BREXIT,
will the CAP be replaced by
policies giving increased
environmental protection?




Loss of topsoil
reduces soil depth
and enhances
runoff. Deposited
soil blocks drains,
and silts up river
channels if
excessive, again
enhancing flooding
further down the
catchment area.






UPSTREAM &2
THINKING %,'

N A South West Water Initiative

Upstream thinking can involve
blocking drains and grips, to
hold water back. How effective
is this at reducing flooding?

Looking after the land

Upstream Thinkin
to protect our rivers .o P J

What's the problem? What's the answer?

L] L
BT pe @
. *7 @ .
Unwanted soil, silt, pesticides, fertilisers
and animal waste in the rivers increace
water treatment costs.
They cause discolourabion and unpleasant tasies which
mist be removed through water treatment ta meet the
high standardswe all expect. Building new treatments

casts Emillians and can be expensiee ta run
impacting on customers' bills,

Working with landowners, we can
make changes to how Lland is managed
to keep urwanted things out of rivers.

Starting on the high moarands and focusing
on the land next to rvers, we can make awater
management plan that protects streams and
rivers while keeping farms productive:

EXAMPLES OF HOW
'WE ARE MAKING
THINGS BETTER

i

RESTORED PEAT BOGS
‘When peat is wet the carban is safely locked
up in the bogs, staring water and releasing it
slowly back into the rivers, which can also
help alleviate flocding downstream

CAPITAL GRANTS

Farms oftzn need investment sowe make grants of up

o 50% to make improvemenis such as slurry storage,
river fencing and better pesticide management.

Since 2008wewe made 1,700 wsits to farms and
allocated 180 capital grants totalling £2.2 millon,
enabling farmers to access funding from
ather sources.

On the mears of Exmaor and Dartmoor
we've resiored bogs sow ater is releacad
muore siowly with less peat dissolved

organic carbon |peat] in it

RESULTING
BENEFITS

i~ o

IMPROVED HEALTHY PEAT BOGS BETTER HOMES LOWER
WATER QUALITY THAT HOLDWATER FOR WILDLIFE CO5TS
After taking part in the project, water Bogs hold a third more Bees, butterilies and birds Upstream Thinking is part
guality at ane farm was snen cleansr waber post-restoration, appreciate nectar-rich buffier of alang-term sustainable
daownsiream than itwas upstream. refeace a third less sirips planied between approach to managing casts by
Manitaring iz showing increazes in carbon inta the water, fields and rivers. Fich and reducing cngoing maint=nance
plant and animal Life Likz dragonifly and relzase water mane invertzhrates are more Likzly or delzying large capital
Larve and mayfly which are indicators slowly, supporting summer to breed and thrive - providing investmenis, helping io keep
of cleanwater in gur rivers. water levels in the rivers. food for otters and kingfishers.  customer s’ future bills down.
=
- e
upstreamthinking.org -.*') E WEe Trust .w:un.m.: EEMOOR o ouTH WEST WATER




Fig. 2. Photographs of (a) the Glensaugh experimental site,
and examples of (b) grazed pasture, (¢) sycamore grazed
forest, (d) sycamore ungrazed forest, (e) Scots pine grazed
forest, and (f) Scots pine ungrazed forest. All examples of
experimental treatments are taken from the Redstones
block.

Chandler et al,
2018.

Some tree species
reduce surface
runoff in Scotland,
but not alone. Even
recreational access
and grazing can
reduce infiltration
by half. Ditching
amongst trees can
enhance flooding,
as seen in earlier
experiments in
Wales.
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Somerset Levels, 2014

The Environment Agency says it spent £45m in the last
financial year on improving river flow

BBC environment correspondent Roger Harrabin says it is
a complex and controversial issue - and critics say it
cannot be the total answer when more intense rainfall is
anticipated if the climate changes as predicted.

He adds that it is a particularly thorny problem because
the Environment Agency is facing big cuts in the staff that
might deal with flood policy - there are difficult decisions
to be made over how much is spent and how much
priority should be given to farmland compared with
homes.



Somerset Levels, 2014

James Winslade, who runs a farm near Taunton is urging the
Environment Agency to dredge to help alleviate flooding.

"This is the second year in a row now and we've been banging
on to the agency cleaning the rivers out. They're 42% silted

up,

He is backed by NFU, which has called for the re-introduction
of "significant and consistent" river maintenance. "We must
see urgent action by the EA, backed by Defra ministers, to
allocate sufficient resources - or the situation, not simply in
terms of the damage done to land and property, but also to
trust in central government and its agencies, will be
irreversible," regional director Melanie Squires said.



Somerset Levels, 2014 m

4

s

Alastair Chisholm, policy manager at the Chartered Institution
of Water and Environmental Management, said it would not
carry enough water when compared to the size of the flood
plain - even if the capacity of the river were increased by 50%,
it is a relatively small amount when compared to the amount
of flooding in the area.

"Building up huge river banks and dredging is a very old-
fashioned approach which experience shows work to a point,
but when we get these extreme weather events it's not
enough."

Authorities should give farmers incentives to help the wider
area by keeping a portion of their land as a flood plain.



Somerset Levels, 2014

Bridgwater and West Somerset MP lan Liddell-
Grainger dismissed the claims that the rain
would have overwhelmed the river system
even if it had been dredged as "pathetic".

"It is an absolutely ridiculous excuse," he said.
"This never flooded to this level ever in living
memory, and we've got people who have
been here for a long time. If you look back
into the mists of time you don't have this."






Warrington’s £34 million Mersey flood defences from
the opened in January 2018. 2000 houses and other
critical infrastructure such as electricity substations
protected from high tides and river flow. 5 km walls,
2.2 km embankments. 500 m of Padgate Brook
realigned to look more natural, and 5 ha of new
reedbeds.

£29m from Grant-
in-Aid, £4m from
Warringon Borough
Council, £2m from
Scottish Power and
the rest from the
Environment
Agency.
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Flow In and Out of Beaver Site
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The dotted line represents
equivalence between ‘above
beaver’( x-axis) and ‘below
beaver’ (y-axis) sites.
Beavers reduce peakflow,
may reduce overall flow, and
delay runoff.
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A bridge blocked by vehicles and debris during the 2004
Boscastle flood (http://www.tintagelweb.co.uk).




Physical river
model with |
vehicle blockage
for three designs
of scaled model
bridge:

(a) a single
opening arch
bridge;

(b) a straight
deck bridge;

and

(c) a
three-opening
straight deck







The Architect and Landscape Architect Myth
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Front gardens covered with impermeable paving to
provide off-street parking in residential areas of
Edinburgh (Source: D.A. Kelly).
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Proportion of front gardens across the UK which are at
least 75% covered with impermeable paving (Royal
Horticultural Society, 2006).
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Simulated runoff volumes from the typical front garden for different impermeable
areas in response to current design rainfall intensities of both the 1in 5and 1in 50
year events for (a) soil type A and (b) solil type D. In Kelly



For soil type A,
simulated runoff
volumes from the
typical front
garden for
different
impermeable areas
In response to
increased future
rainfall based on
the 1in 5 year
event for (a) the
2050s and (b) the
2080s, and on the
1in 50 year event
for (c) the 2050s
and (d) the 2080s.
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Rlver Ouse in York Boxmg DELY, 2015 Closing flood barriers
direct water fromthe Ouse to the Foss, for periods of days
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THAMES TUNNEL - How it will work

NOW

The low level
interceptor

sewers fill up
and overflow
into the river

AFTER

Instead of
going into the

river, the over- L]
flow will be di- a
verted into a

new tunnel

London’s sewerage system
relies on an integrated network
of combined sewer overflows.
There are many discharge
points along the River Thames
during heavy storms.
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Thames Water is responsible for
flooding from public sewers in
their area

e Thames Water has a £1.8 billion
turnover, and has banked £1.2 billion in
the last ten years

 Thames Water has not paid corporation
tax in the UK

From the Observer, 27th May 2018



The Politician Myth







How can technology cnntril;ugg"_
resilient flooding solutions?




SuDS tank
installation,
using
Ecobloc.
Photo:
Geogreen
solutions
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Wet testing of a.door _&
guard. Source: Floo 1
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October 2015 L-OTI(°C) Anomaly vs 19511980
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Temperature anomaly (difference) for October 2015
compared with 1951-1980 baseline. Image: NASA GISS
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Global map of freshwater stored on land for February 2016
using data from the Gravity Recovery and Climate
Experiment. (Courtesy: NASA)
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Changes to Rainfall

Precipitation on the wettest day
e Shifting rainfall patterns — more
winter rain may lead to:

e More intense rainfall and
increased runoff

® More surface and river flooding

e Decreased percolation due to
water saturated ground

e Current gutter and drain
capacities maybe insufficient

® |ncreased water stress in the
summer months

Precipitatisn oa the wetles i day 00
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Changes in discharge for a 10 year return period

a) Low b) Medium
R I b & -
RS A 1%
c) High
Ratio Future heat waves,
37 2.0
10 droughts and floods
g 7% 7r By 1.5 .

g s iIn 571 European
ool ST 10 i
S8 55 Cities.
A NN Guerreiro et al,

2018

Figure 3. Changes in Q10 ratio (future Q10 divided by historical Q10) for each European city with a river basin above 500 km?. The
changes are shown for (a) low (10th percentile) impact scenario, (b) medium (50th percentile) impact scenario and (c) high (90th
percentile) impact scenario. The changes are calculated between the historical period (1951-2000) and the future period (2051-2100).




In the high-impact scenario 58 towns and cities in the UK and
Ireland can expect 25% or more water per flooding event
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‘Wicked Problems’..... Based on Rittel and Webber, 1973

 Poorly formulated and complex problems

* With interconnected physical/scientific and
human/sociological dimensions...

e Where what happens in one place and time
affects what happens somewhere else, at a
different time

e |Involving many different stakeholders...
e Who don’t agree about what is important...
e And who use the terminology in different ways...

e And who cannot agree if the problem has been
solved



Solving ‘Wicked’ problems

Wicked planning
problems defy
traditional linear
solutions, and require
new, more fluid ways
of thinking. Solutions
are usually ‘better’ or
‘worse’ rather than
absolute, but decisions
must nevertheless be
made in the light of

g The Prince of Wales tackling wicked flooding
these uncertainties Brabtrm<in. 2007



‘Super Wicked’ Problems based on Levin
et al, 2012

e Where time is running out

 Those who cause the problem also seek to provide
a solution

 The central authority needed to address the
problem is weak or non-existent

* And policy decisions are made that disregard the
future and reflect short time horizons



‘Hyper wicked problems’... based on
Roberts 2018

...and

some of the stakeholders
manipulate (or are economical with)
the facts, for personal or
professional gain
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“Who's to blame?
-Everyone and no one
-Fkrod-rrrg S a rFaturaI --r-*:-”‘
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process, ss. and we have to -2
~live With-t s



Key elements to include

* Disrupt the flow of water downhill, at every
stage

e Think about displaced water and where it goes

e Think about the water cycle holistically: flood
and drought

 Include climate change possibilities
* Include all stakeholders

e Evidence-based practice

e Dialogue...dialogue....dialogue
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