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Brunel University of London

• 16000 students (45% 
international)

• 8km from Heathrow airport

• 25km from centre of London (50 
minutes)

Who was Isambard Kingdom Brunel?

• British engineer, 1806-1859

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

Environment Agency, 2023
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Malaysia climate impacts  
https://www.adrc.asia/sentanpro/202502/documents/4th_06_
MYS_PPT.pdf

Environment Agency, 2023

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



Flood risk context (end of 21st Century RI of a 100-year event in 2000)

Hirabayashi et al., 2013



Straightened rivers

Perceived benefits

• Faster flow 
• moves water away
• stops sedimentation
• releases floodplain for 

agriculture, settlements, 
infrastructure

Issues

• transfers flooding downstream,
• ecologically dead rivers
• disconnection from floodplain
• sedimentation continues
• erosion of banks and crossings



How has river confinement 

changed flood risk?

2004       Whit Beck, Cumbria                 2018

• Confinement increased flood risk downstream

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

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



Cascading consequences of structural interventions

Tolentino et al., 2024, 
River Research and 
Applications

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



Effects of decommissioning

Tolentino et al., 2024, 
River Research and 
Applications

(a) Water depth 
with flood 
bank (red)

(b) Water depth if 
bank removed

Flow top to bottom



Effectiveness of Natural Flood management (NFM)

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



Taman Sri Muda  (https://www.arcgis.com/apps/dashboards/b500872a59b34d94aec213a9f63525f7)



Taman Sri Muda

T1T2



Klang River Basin (ADB 2007; https://www.adb.org/sites/default/files/project-documents/26009-mal-pcr.pdf)

Note location of Taman Sri Muda

Questions to ask:
- How large is the catchment 

upstream (km2)?

- 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?

- Can interventions upstream 
reduce flood risk?



Towards nature-based river and flood risk management?

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)]

• 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

• If 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?



Urban drainage systems
Community engagement

• Engage at all scales: individuals to governments

• Active listening

• Participate, train and learn



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

• There are 8 videos available at:

https://www.youtube.com/playlist?list=PL4DK9kol
9J0gdoc2wwD2pR1yhGtr_n3nN

DATA ANALYSIS (Flow Analysis Practical R; fasstr)

1. Hydrological time series

2. Flood frequency analysis

3. Statistical distributions for flood analysis

4. Fitting statistical distributions for flood 
analysis 

ESTIMATION AT UNGAUGED SITES (Ungauged flow 
practical QGIS)

5. Flood estimation in ungauged sites: statistical 
approaches

6. The Philippine flow database

7. Statistical flood magnitude estimation in the 
Philippines

8. Uncertainty in flood frequency estimation

River Nile historical data

De Putter et al. (1998) 
Geophys. Res. Lett. 25, 
3193-6

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


Thank you!
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