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Brunel University of London

e 16000 students (45%
international)

 8km from Heathrow airport

e 25km from centre of London (50
minutes)

Who was Isambard Kingdom Brunel?

e British engineer, 1806-1859

* Famous for designs of bridges, railways, steamships
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UK climate impacts

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

PROJECTED CLIMATE CHANGE
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Annual
Surface
Temperature

1.85 - 2.08 °C by
2100

Annual
Rainfall

14% - 25% by 2100

Sea Level
Rise

0.71m - 0.74m by
2100

https://www.adrc.asia/sentanpro/202502/documents/4th_06_MYS_PPT.pdf

* Peninsular Malaysia
« Sarawak

» Sabah

« Peninsular Malaysia
« Sarawak

« Sabah

* Peninsular Malaysia
« Sarawak
» Sabah

[2050] 1.29-1.37°C
[2100] 1.85-1.93 °C

[2050] 1.35-1.43°C
[2100] 1.94-2.05 °C

[2050] 1.33-1.43°C
[2100] 1.95-2.08°C

[2050] +291mm (11%)
[2100] +364mm (14%)

[2050] +420mm (12%)
[2100] +567mm (16%)

[2050] +616mm (19%)
[2100] +813mm (25%)

[2100] 0.71m
[2100] 0.72m
[2100] 0.74m

Batu Pahat / 24 Aug 2021



Flood risk context (end of 215t Century RI of a 100-year event in 2000)
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Straightened rivers

Perceived benefits

* Faster flow
* moves water away
* stops sedimentation
 releases floodplain for
agriculture, settlements,
infrastructure

Issues

e transfers flooding downstream,
 ecologically dead rivers

e disconnection from floodplain
* sedimentation continues

e erosion of banks and crossings




2004  Whit Beck, Cumbria: 2018
: Brunel
Sioaioe

Confinement increased flood risk downstream

How has river confinement Nature-based restoration offsets some/all climate change
effects, but probably not for the most damaging events

changed flood risk?

Restoration needs considering as part of an integrated flood /
land use / biodiversity strategy




Cascading consequences of structural interventions

Complex history of
interventions —
different purposes,
land owners,
funding sources

Tolentino et al., 2024,
River Research and
Applications




Effects of decommissioning

(a) Water depth
with flood
bank (red)

(b) Water depth if
bank removed

Flow top to bottom

Tolentino et al., 2024,
River Research and
Applications

with structure (WS) ,
A A

higher in-stream flood
higher bed shear stress

drier land
eroded soil

removed structure (RS)

B A A

more room for river
energy dissipation
groundwater recharge

exchange of nutrients
more fertile solls




Effectiveness of Natural Flood management (NFM)

reduction in flood peak (%)

small

- small ponds

. floodplain storage

floodplain
roughness
t
g —
small large

flood magnitude

(b)

increasing flood magnitude

>

increasing scale

<

maximum effect

minimum/(no?) effect

Dadson et al., 2017 http://dx.doi.org/10.1098/rspa.2016.0706



Earthstar Geoaraphics
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Klang River Basin (ADB 2007; https://www.adb.org/sites/default/files/project-documents/26009-mal-pcr.pdf)
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Questions to ask:
- How large is the catchment
upstream (km?)?

- Is the flow controlled by dams?

- Where are the major tributaries?
Do these affect flood
generation?

- Where has the river been
straightened and/or confined?
Does this affect flooding at this
site?

- Caninterventions upstream
reduce flood risk?



Towards nature-based river and flood risk management?

Managing headwaters

as sponges Conserving and restoring
@ Headwater drainage management riv er wi dth an d f| 00 dpl ain
@ Runoff attenuation features 5 e

@ Offline storage conneCthIty

@ Cross-slope woodland management @ Soil and land management

() Floodplain woodlands

@ Catchment woodlands .
(B River restoration Blue-green infrastructure
@ Online storage ponds in urban areas
CD Pocket parks

® Bioretention ponds

Maintaining and creating
space for water in
(DD Goon ronke fluvial-coastal settings
@ Removal/setback of bank @ Seagrass planting
-- Siriaigs Mangrove reforestation
@ Artificial reefs
(9) Brushwood barriers
@Appropriate land use zoning or
relocation of vulnerable communities

Ridge-to-reef prospects
for natural flood risk

management in biodiverse
Southeast Asia

Tolentino et al., 2025, WIRES
Water




Managing data uncertainty

* Data users need to be aware of uncertainty

* Use other information sources to validate the
statistical results [eg results from other locations with
similar catchment properties; information on flood
levels from local people, newspaper reports etc;
calculations using different methods (engineering
hydraulics equations applied to the site of interest)]

e Climate change, and other factors, will increase
uncertainty.

* At one extreme, planners and the population must be
able to ‘cope with the Probable Maximum Flood
when it happens’, so

* |f uncertainty in flood estimates cannot be managed
by ‘over-design’ of flood control [too costly; negative
impacts on people and the environment] can other
approaches be used to mitigate flood risk?
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The Philippines is prone to hydrometearological
hazards, including floods, landslides and riverbank
erosion. Embedding fluvial geomorphology. the
study of the origin and evolution of river
landscapes, into policy and practice is essential to
achieve catchment-scale visions of sustainable
river management

Framing the

@ Policy Brief
Making
space for
Philippine

Executive summary

This project developed tools and approaches that
incorporate geomorphic  principles _towards
sustainable river and flood management that
recognises river diversity and supports practices
that Work with the river”.

Koy research findings

Our work found differences in the character,
behaviour and_evolutianary
systoms in the Philippines. As ye

this diversity isn't often used ta infarm river and

catchment management.

Our wrk showed how different rivers in different

parts of the Philippines require different amounts

of space as they agjust in different ways.

We developed simple equations to estimate flood
n catchment size and regional

typhoons,  earthquakes,
anthropogenic  impacts
quarrying, riverbank prot
sediment supply, wh e change in
low routing, and

{ocation
Findings from several case-study rivers showed
8 how repeat topographic surveys can be used o
ood risk The same factors determine |SAWASNS RNV A
OO (i i used to achieve sustanable sand and
gravel quarrying,
We showed that flood maps need to be updated in
catchments where there is signiicant river channel
change

ools  and

B R L LIl ‘e recommend incorporating our
s p ; % approaches to enable and prior
incorporated into river and flood risk g HESHNRSSREENI
ment to mitigate the impact on people’s RTINS TR AT
health of river ecosystems

Synergies and trade-offs between
SDGs at the sub-national scale

* Engage at all scales: individuals to governments

i = ®, -

* Active listening

POLICY BRIEF

e Participate, train and learn
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Naukst University
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Environment
Resaarch Council NSFC
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Conclusions: river and infrastructure management

1. Rivers are not problems to fix, but systems to work with

2. Each river is unique, respect its natural diversity

3. A river is a connected system; what happens upstream affects downstream

4. Spending on prevention not only saves lives and money but reduces the cycle

of repeated damage

5. Communities are not just stakeholders, they are knowledge holders

6. Think beyond today, plan for tomorrow’s river




Further information

e There are 8 videos available at:

https: )
9J0gdoc2wwD2pR1yhGtr n3nN

www.youtube.com/playlist?list=PL4DK9kol

DATA ANALYSIS (Flow Analysis Practical R; fasstr)

1.

2
3.
4

Hydrological time series
Flood frequency analysis
Statistical distributions for flood analysis

Fitting statistical distributions for flood
analysis

ESTIMATION AT UNGAUGED SITES (Ungauged flow
practical QGIS)

Flood estimation in ungauged sites: statistical
approaches

The Philippine flow database

Statistical flood magnitude estimation in the
Philippines

Uncertainty in flood frequency estimation

Aringay @ La Union

Discharge (m*/s)
-—w o 8

LTI,

1985 1986 1987 1988

River Nile historical data

De Putter et al. (1998)
Geophys. Res. Lett. 25,
3193-6
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Figure 1. Annual record of low-water (below) and flood (above)
(both dotted lines) ; the thick lines represent the reconstruction
from singular spectrum analysis, of principal components 1 to 4
(low-water) and 1 to 3 (flood).


https://www.youtube.com/playlist?list=PL4DK9kol9J0gdoc2wwD2pR1yhGtr_n3nN
https://www.youtube.com/playlist?list=PL4DK9kol9J0gdoc2wwD2pR1yhGtr_n3nN

Thank you!
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