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TALK OUTLINE:

o Types of flooding (UK)

o tHow a warmer climate impacts flooding (UK)
O 2022 a year of new extremes

O Dlsaster Risk Reduction

o Global flood forecasting systems

o Detecting flooding from Space

o Forecast flood map evaluation
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OASTAL FLOODING

RIVER / FLUVIAL FLOODING
—— < ""—-"t;-k

GROUND
WATER
FLOODING

o Map showing groundwater flood warnings (triangles) and alerts
(dots) on the Chalk aquifer (dark green) in Wessex, on 18 Feb 2020.
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CAUSE OF FLOODING?

o Locallsed, prolonged extremely heavy rainfall

O Nearest rain gauge, just € ki away....dry!

o  =-hour raitnfall estimates from vadar 165 - 201 mm
o  Rapid surface water accumulations anol overland flow

o /= wmillion m* of water

(S THAT A LOT?

" rainfall vate >commm/hr

" Storm Alex (2020) brought the UK's wettest day

ever and Reading recorded a new 2-day record
rainfall anmount of £6.4mm.

Source: JBA Technical Summary Report March 2018

Rainfall (mm / hour)

_______i:l
001-05 8-16 16-32 )

Figure 3-1 - Screenshot of radar rainfall (Source: JBA Risk Management post-event analysis
noteZ?, original source Met Office)




Source: Rob Cheetham
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IMPACTS:

o Highrisk to life

o Slgwniflieant erosion
o Vehicle damage

O 50 properties affected
o Huail damage

o Pollution

o  Landslips

o Reduced visitors

0 Gommuwﬂtg suppor’ced recovery

# Lty 4 ,
SourteyBRe Vebsite
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#ShowYourStripes

Creator: Ed Hawkins UoR
| 11N
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Temperature change in Oxford
Relative to average of 1971-2000 [°C]
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Temperature change in Svalbard
Relative to average of 1971-2000 [°C]

6.0 —

2.0

: ﬂ| I.II.| I.l.l |.1|l1|| 'IL."'I'\I X IL__LII "

I I I 1
1898 1950 2000 2021

1= @hooker_helen




Global Mean Surface Temperature 2022

From January-
September 2022, GMST
was 1.15 + 0.13 °C
warmer than the pre-
industrial baseline
(1850-1900).

Annual Temperature Anomalies 2022

Despite La Nifia
conditions keeping
global temperature
low for the second
consecutive year, 2022
is still likely to be S5th
or 6th warmest year
on record.

The last 8 years are
likely to be the 8
warmest years on

record. . ,
Reference: WMO Provisional state of the Global Climate 2022
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Meanwhile, regions with

rainfall deficit included

Europe, Central Asia,
Quantiles, Reference 1951-2000, Jan-Sep 2022 Northern Australia, |
Eastern Africa, most of
North Africa, central and
southern South America,
and central and western

North America.

SLOBAL PRECIPITATION

In 2022, large areas with
above normal
precipitation included
large parts of Asia, the
Maritime Continent,
Australia, New Zealand,
areas of northern South
America, the Caribbean,
west Africa, Sudan,
coastal areas extending
from western Libya to _ T ds o s 10
Egypt, and the southern Quantile

Arabian Peninsula.

/
A
L
)

120V 60W 0E B0E 120E

Reference: WMO Provisional state of the Global Climate 2022
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ipcc

anminiae rante ov Climate chanee

PCC Climate change Report 2022 Clmate Change 2022

Impacts, Adaptation and Vulnerability

(b) Observed impacts of climate change on human systems S o PNt
Impacts on Impacts on Impacts on Ak
water scarcity and food production health and wellbeing cities, settlements and infrastructure : > h)_
Animal and  Fisheries ( Inland “Wlood/storm Damages =W
Agriculture/ livestock  yields and Heat, flooding and | induced Damages to key
Human Water crop health and aquaculture Infectious malnutrition  Mental associated flamages in to economic
systems scarcity production productivity production diseases  and other health  Displacement damages dpastal areasinfrastructure  sectors

Global €3

Africa °
Asia 9

e o

Australasia ° w2
Central and not
South America assessed ° CO nf| dence

Impacts
to human systems
in panel (b)

in attribution
to climate change

Europe

() (-]
North America e
=

®0 ©0CQC0000 O
00 000
00000220000 O
0000000
000000000000
0000000000
00000000000 O

B © © : @ High or very high
Arctic Q & - Increasing
Cities by the sea st ° Q adverse . M ediu m
Mediterranean region ° ° ot Impa cts
Mountain regions 9 (-] (-] (-] na Q . Low
+ Increasing
Figure SPM.2 | Observed global and regional impacts on ecosystems and human systems attributed to climate change. Confidence levels reflect uncertainty ggver SOeSI tiVE Evide nce [|m|ted'
in attribution of the observed impact to climate change. Global assessments focus on large studies, multi-species, meta-analyses and large reviews. For that reason they can be - p inSUfﬁ cient
assessed with higher confidence than regional studies, which may often rely on smaller studies that have more limited data. Regional assessments consider evidence on impacts Impa cts

across an entire region and do not focus on any country in particular.

na Not applicable
Human-tnduced climate change, including more frequent and intense extreme events,

has caused widespread adverse bmpacts and related Losses and damages to nature and people,
begom& natuwral climate va riabltitg.
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2022 - the warmest year ever recordeo tn the UK. 10.0=2C

o Warmest NYD ow vecord at St )ames’s Park, London 16.3C.
O Hottest day on record at Coningsby, Lincolnshire 40.3C ln July exceeding
previous recordl bg 1.6C.

o March - August rainfall total for England and wales, 2™ driest on record
o February - three named storms tn a week!

2 Met Office %
Summer 2022

;{{9‘—' Met Ofﬁce Rainfall Amount

% of 1991-2020 Average

Hottest and coldest UK years (°C)

10 =—

1900 1920 1940 1960 1980 2000 2020

Data: HadUK Grid mean annual UK temperature © Crown copyright  »
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FUTURE INLAND FLOOD RISK INNA WARMING CLIMATE (UK)

o Warmer air can hold more water (+7% for every +10).
o Warnier oceans add more water vapour to the atosphere.

o ncreased frequency and severity of flooding tn TAE WEnter bn the west and north.

-

o lvlyenced chance of river flovding: upto 40%

. )
o SE Englan soeptibg’c?sg Lot
S » X

‘:h

hts.

-—

-

afl Kyupska, 2021).

i“m%
O Recent ww{eswem{ flooding events such as 2013/2014 Tl/\a e {Lbo‘&@s DI BSeemondl, 2015 anl CLavm

anol DenLS L 2020 Ave NAOYE Lukzetg to occur L the current climate.
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(;‘tf}l U N D R United Nations Office for
\5._,. ___A/ Disaster Risk Reduction

E[N% warniing system:

An integrated  system of hazard wonitoring,
forecasting  and  prediction,  disaster  risk
assessment,  communication  and  preparecdingss
activities systems and  processes that enables
undividuals, COMUMAUNLELES, governments,
businesses and others to take theLg action to
veduce disaster risks in advance of hazardous
gvents.

EARLY WARNINGS FOR ALL

The UN Global Early Warning Initiative for the Implementation of Climate Adaptation

THE SENDAI FRAMEWORK OUTLINES SEVEN GLOBAL TARGETS
TO BE ACHIEVED BY 2030:

What is the Sendai

Framework for

Disaster Risk

Reduction?

E. Increase the number of

m countries wjth natiqnal

and local disaster risk

a2 E D U C T lb"N s reduction strategies

F. Substantially enhance
international cooperation
to developing countries

G. Increase the availability of
and access to multi-hazard
early warning systems

A. Reduce global disaster
mortality

. Reduce the number of
affected people globally

. Reduce direct economic
loss in relation to GDP

“SUBSTANTIAL

“Today, one third of the world’s people, matnly in least developed countries and INCREASES

small tsland developing states, are still not covered by early warning
systems... This Ls unaceeptable, particularly with climate mpacts sure to get

evew worse....”

UN Secretary-General Antonto Guterres

. Reduce disaster damage
to critical infrastructure
and disruption of basic
services
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GLOBAL FLOOD AWARENESS SYSTEM (GlLoFAS)

( _ A Emergency
opermcug _ Management Service ™

Observational data
e.g. Satellite data,
weather station data

\ GloFAS hydro-
Probabilistic weather model meteorological
ECMWEF ENS

Forecast weather data

forecasting chain

Static input data Hydrograph
e.g. Soil, topography, Key = ERT
vegetation . %3 I
Hydrological model 78]
LISFLOOD GloFAS Y . -
River network module : . NN <
2 N ?;
External 3 e ®
inputs : T
Forecast river network Output )
discharge data p
description 18 20 22 24 26 28 30 + 3 05 07 09 11 13 15 17
July August
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FORECAST BASED FINANCING (FbF)

Flood Risk Model (static) Flood Forecasting Model (dynamic)
<
Global Flood Fn'f:; —
Maps library g
@ Flood
:Fk)IfESi§J11t= mmﬁgizﬁzmys
O
* GLOFAS
Forecast
flood maps

Population

Flood risk w ® ® Nota Forecast

profiles /\/ m impacts
Design of Operational
anticipation actions NETW:<RK index triggering
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DETECTING FLOODING FROM SPACE

o Sy nthetic Aperture Radar (SAR)
o Satellite based sensor

O ESA Sentinel-1

O ACTIVE sensor

o Flood waters smooth/Low baclkscatter
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FLOODING FROM SPACE - PAKISTAN FLOOD 2022

Sentinel-2 31 August 2022 : . Sentinel-2 NDWI 31

4]

August 2022
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FORECAST FLOOD MAP EVALUATION- BANGLADESH FLOOD 2020

[ Districts of interest Observed flooding [ Districts of interest Flood depth (m)

[ Bangladesh border S Sartinald GAR [ Bangladesh border d <= 0.05 B 1.0 <d<=3.0

[ Divisions [ Divisions M 005<d<=0.2 E30<d<=100
Districts Districts M02<d<=05 WNd>10.0

B World Water Bodies BN World Water Bodies M05<d<=1.0




FORECAST FLOOD MAP EVALUATION- BANGLADESH FLOOD 2020

Flood Foresight versus Sentinel-1

Kurigram Gaibandha
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SUMMARY
o Types of flooding (UK)

o How a warmer climate tmpacts flooding (LUK)

O 2022 0 year of new extremes

O Dlsaster Risk Reductlon

o Global flood forecasting systems

i o Betecting flooding from Space
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