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Who was Isambard Kingdom Brunel? g‘ﬁ‘
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» British engineer, 1806-1859
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railways, steamships
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Flood risk context (end of 21st Century RI of a 100-year event in 2000) %%
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Global hazard context
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UK climate

Impacts

Climate impacts tool — Part 1: Physical impacts
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UK climate impacts

Climate impacts tool — Part 2: Wider physical and systemic impacts

“Storms and floods impact emergency “Intense rainfall impacts staff safety,
responder access and resources” ‘ 2a iy especially when working outside or travelling”

“High temperatures and drought increase

“Sea level rise and increasing storminess . : ; 2
9 wildfires risk or fire risk at regulated sites”

threaten coastal communities”

“We could still see extreme winter cold —

“Air quality changes could impact people ’
we need to remain prepared!”

and the environment, for better or worse”

“Heat and drought impact industrial cooling
systems and agriculture — adding to longer term
impacts of warming on land, soil and water”

“Prolonged dry weather impacts water
quality, resources and ecosystems”

“Storms, erosion and subsidence impact
infrastructure (our assets and those of others)
causing cascading impacts that could affect our work”

“A warming climate impacts biodiversity, its
vulnerability and the threat of invasive species”

“Climate impacts are increasing, becoming more frequent and more severe — we need to act now to manage the risks!”

Environment Agency, 2023
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Restoring landscapes: what is natural? g%%
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Types of river restoration (Brookes and Shields, 1996)

Term

Definition

Full restoration

Complete structural and functional return to a pre-
disturbance state

Rehabilitation

Partial return to a pre-disturbance structure or function

Enhancement

Any improvement in environmental quality

Creation

Development of a resource that did not previously exist at
site

Brunel University London
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Restoration or o ?%%
enhancement: 2 " Brunel
Kallang River, S
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Enhancement: Culbin dunes, if'?‘%
Scotland //_{f Bruncl
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Your part in 4 : Taking care when
Culbin's out and about
future
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» 28 km? forest — since 1950
* Naturally unstable sand dunes
* New habitats created and now protected
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Effectiveness of Natural Flood management (NFM)
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Dadson et al., 2017 http://dx.doi.org/10.1098/rspa.2016.0706
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'/thsil:al conditions of the 3
catchment
Catchment
characteristics;
Type of flooding;
Retention volume
capacity of the site

Environment
opportunity
Ex: landform
engineering

Social
opportunity
Ex:
participation
process

Financial
opportunity
Ex:
compensation
schemes

Institutional
opportunity
Ex: pilot
removes such

barriers

Financial resources
Socio-economic losses
(e.g. crops production)
and of market value

related to the increase of
flood risks J

Social interaction
Risk perception and
shared knowledge about
reducing the risk;

Solidarity and trust

Institutional setting
Formalfinformal rules;
Administrative
boundaries

Key opportunities of success for implementing NFM
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Thaler etal., 2023 10.1002/wat2.1637
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Rivers as catchments and continua

g ~ woody debris
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Image from Long term Ecological Research Network

Brunel University London



Climate change and boundary conditions

Streamflow{mm)
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Fig. 4. Changes of annual streamflow from 1956 to 2000 in Luan River basin.
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Contributions to change:

- Climate 41%

- Human activity 59%
[reservoir 39%; land-use
change 20%)]

Wet season climate
effect = 44%; dry season
=7%

Wang et al 2016, Catena 136, 182-8
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Land use change scenarios sf-;;f:

(a) . TREND . EXPANSION . SUSTAINABILITY 10 CONSERVATION
N o - . Brunel
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“Trend” “Expansion” ® “ » » e
Follows the Middle of the Follows the fossil-fueled " o o s i s o o T UNIVERSITY
Road shared socioeconomic development shared socio- T T OF LONDON
pathway (SSP2), which is a economic pathway (SSP5),
pathway of socio-economic where people exploit abundant
trend does not shift markedly fossil fuel resources, the
from historical patterns, with global economy grows at the
relatively low commitment to highest speed.

achieve development goals

@

SUSTAINABILITY

“Sustainability” “Conservation” _
Follows the Sustainable shared Sustainability scenario was ¥
socioeconomic pathway (SSP1) used as a baseline, extended ———
by the implementation of the e 10 Ve s [ e e P Grsiondwith owestock

“National planning on medium- _ )
and long-term food security” ecologl_cal restoration and
(2008-2020) and “General protection policy targets Land use change from 2015 to 2030in LRB under different scenarios. (a)
Land Use Planning in Hebei A series of policies promoting Quantitative change. (b) Land system maps in 2030
Province (2006-2020)” afforestation have been

implemented for biodiversity

conservation and sand fixation.

I Grassiand vith high ivestock [ Weter Bl citopaes [ Voo oo
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Ecosystem services

ESPIEDSPI

il

#EDS

ESPI of PS (ESPIps), RS (ESPIgs), CS (ESPIcs), El (ESPIg) and EDSPI dynamic under past
(1980), current (2018) and future (2030) land use

The ESPI of all the ESs declined from 1980 to 2018 and
will continue to decline until 2030 without sustainable
and conservational development strategy (i.e.
Sustainability and Conservation scenarios).

Compared with the EDSPI in 1980, the EDSPI under all
future scenarios in 2030 are projected to increase.

Brunel University London
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SDG synergies and tradeoffs UNIVERSITY
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Flood risk assessment under different development strategies g%f;

A new framework based on a high-performance hydrodynamic flood model is developed to evaluate
flood risk in LRB, considering the impacts from . "l
Brune
Land use change under different development strategies: UniversiLy
o Trend; Expansion; Sustainability; Conservation of London

Climate change:
o RCP45; RCP85 = | JNIVERSITY
OF LONDON

Key infrastructure development:
o Shuangfengsi reservoir and Panjiakou reservoir

Land Use (2030) Land Use (2030) + RCP85
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Qualitative assessment of the SDG interlinkages at the iﬁ%
river-basin level based on expert judgement Brunel
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Downstream impacts of cage aquaculture in the %ﬁ;
midstream reservoirs, Luanhe River basin Brunel
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€, 50 Iowdiskages Anshti for Lianhe R Basin

2+ Midstream activity: Cage
aquaculture in Panjiakou

2] s Reservoir (2.3)
W\ O £ Midstream benefits: agriculture

production (2.3), livelihood of
small holders (1.1), food supply
A e (2.1), nutrition (2.2), etc.

<+ Downstream impacts: water
pollution (6.3), access to safe
drinking water (6.1, 6.2), health
impacts (3.2), marine pollution
(14.2), etc.

ELES
T

Eb
Tianjin
nas

| Source: “Luanhe Living Lab” river basin SDG tool. https://sdginterlinkages.iges jp/luanhe/SD GinterlinkagesAnalysis. html

Strategic and Quantitative Analysis Centre (QAC), IGES www.iges.or.jp



&

Brunel
University
of London

Downstream actions: designing the ‘sponge city’
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Downstream actions: designing the ‘sponge city’ g%“;
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Legend

- e
e : ; T 3
— R e Weighted average runoff coefficient of each block in Tianjin Eco-City.
b Wit recychng plant
B s winer tnasmene Praee

®  Siomn water pumping station

* ey san » to reduce flood risk, ensure
- connectivity between the pond and canal
Figure 6. The planned surface water system in Tianjin Eco-City. (Creates additional storage Capacity)

Zhou et al, 2015,
Brunel University London doi:10.3390/su71013378




Downstream actions: designing the ‘sponge city’ g.%f;
L

Practitioner action Stakeholder Input l ;l‘ll l lc l

. ; University
Define flood issue of London
Knowledge base
Define target flood
- e Stakeholder
— mitigation and co- |« -
3 consultation
benefits

Community involvement
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| OF LONDON

Identify NBS options NBS knowledge base

-

Cost-benefits analysis

&

Benefit

Options analysis and Cost-benefit analysis
toolset

Numerical modelling

review

!

Finalise NBS plan or Stakeholder

‘ re-evaluation consultation
Feasibility study and -
Monitoring maintenance strategy project design Numerical models

Cost

Project Monitoring and
implementation or |« maintenance
pilot study strategy
v
Assess NBS i Add to NBS
performance knowledge base [ -

Griffiths et al, 2024, Water,
Brunel University London doi:10.3390/w16192802
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Synergies and trade-offs between
SDGs at the sub-national scale

« Engage at all scales: individuals to

governments

POLICY BRIEF

« Active listening

 Participate, train and learn
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Conclusions 8
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- Climate change requires innovative, scalable and effective responses BTy

of London

- The physical, biological, economic and social environments overlap and all

. =e- | UNIVERSITY
need to be considered OF LONDON

- Scale depends on what the problem is: work at scales that control the natural
environment (river catchments; coastal cells)

- Recognise synergies and trade-offs: be open about these and do not
exaggerate the impact of interventions

- Consult and inform at all scales %
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