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The World's Worst Floods by Death Toll
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UNESCO-IHE Institute for Water Education

www.unesco-ihe.org
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https://twitter.com/unescoihe
https://www.youtube.com/user/unescoihe
https://www.linkedin.com/company/unesco-ihe
https://www.facebook.com/UnescoIHE
http://www.unesco-ihe.org/




15,000

Alumni in the world

UNESCO-IHE is the largest international graduate education
institute in the field of water. The institute confers fully
accredited MSc degrees and promotes PhDs.

Since 1957 the Institute has provided graduate education to
more than 15,000 water professionals from over 162 countries,
the vast majority from the developing world.

140 PhD fellows are currently enrolled in water-related
research. The Institute carries out numerous research and
capacity development projects throughout the world.

UNESCO-IHE

Institute for Water Education



Alumni network
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Flood disaster 1953
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Delta Commission 2.0*

* Integrated and adaptive regime;

* Changing drivers and deep uncertainty;
* Multi-level governance:

e Effective public participation;

* Long-term perspective and short term
benefits

* Protection, prevention & preparedness.

*2014 - 2050



Cities in global context
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What we share

Lack of guidan*cfe' -mold'éls ‘DSS and regulations
Multiple benefits: how to value these benefits?

How to operatlonallze resmence (balancing
structural vs non- strqctuﬁ/al)?

Demonstration S|tes/exper|ments how to :
upscale?
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.= Smart, sustamable&resmence?

{ - Changing role of Iocalgqvgrnments

V.. Changing attitude at-wzens/end beneficiaries

-“Callfor world-wide exchange of best
practices ‘
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Any (flood) risk. management systém,,f,,'_

Inherently imperfect: | b &
- Highly dynamic environment
- Large uncertainty in flood risk estimation 2
- Investments upfront, beneflts femote (and &Y
uncertain)
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Cities most vulnerable places! Ny
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* How to design ?

» How to value ?
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How to design? =

50 IHE

(modified from iBuild, 2016) =  DELFT

Dimension

Traditional approaches

Emergent approaches

Rationale(s)

Economic efficiency (and
social equity)

Unlocking economic potential (e.g. GVA,
employment)

Focus Individual infrastructure | Infrastructure systems, interdependencies (e.qg.
items (e.g. roads, connectivity, power, telecommunications, district
bridges, rail lines) heating, urban resilience)

Timescale Short(er) 5-20 years Long(er) > 30 years

Organisation

Projects

Packages of projects (programs)

Scale Small, targeted Large, encompassing

Planning Robust (risk-based) Adaptive (resilient-based) approach

process ppTesis

Lead Public sector Public and/or private sectors (including international)




How to design?
(modified from iBuild, 2016)
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Dimension

Traditional approaches

Emergent approaches

Rationale(s)

Economic efficiency (and
social equity)

Unlocking economic potential (e.g. GVA,
employment)

Focus Individual infrastructure | Infrastructure systems, interdependencies (e.qg.
items (e.g. roads, connectivity, power, telecommunications, district
bridges, rail lines) heating, urban resilience)

Timescale Short(er) 5-20 years Long(er) > 30 years

Organisation

Projects

Packages of projects (programs)

Scale

Planning

process

Small, targeted

Robust (risk-based)
approach

Public sector

Large, encompassing

Adaptive (resilient-based) approach

Public and/or private sectors (including international)




Risk-based approach

(to infrastructure design) :
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Risk = Probability x Consequences
 estimates based on historical data

Proposed solutions offer large, grey infrastructure:
e concrete levees, dams retention basins, culverts,
drainage pipes

Low probability of failure (“fail-safe” infrastructure)

But what if they fail?
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Resilient-based approach
(to infrastructure design)

Embraces unforeseen extreme weather events
» designed for failure (“safe-to-fail” infrastructure,

exceedance of design criteria)

Safe-to-Fail:
« Maintaining system-wide critical services (instead of
preventing component failure)

Minimizing consequences (instead of probability)

« Designing decentralized, autonomous infrastructure
systems (instead of centralized, hierarchical systems)



Resilient-based approach o
(to infrastructure design) ITHINS

. DELFT
[

Saill-to-Fall infrastructure:

 Abillity to respond to unexpected threats by

rebuilding/adapt infrastructure (adaptive capacity (sense
and adapt))

« Ability to recover (recoverability)

via social, ecological and technological interactions (SETS)
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dlsturbance magmtude
(e.g. rainfall intensity)
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dlsturbance magmtude

(e.g. rainfall intensity)
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no response response and no recovery
(resistance) ~  recovery™
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dlsturbance magmtude
(e.g. rainfall intensity)
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Opportunistic Adaptation

UNESCO-IHE

Institute for Water Education
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Risk vs Resilient-based approach

(to infrastructure design) e LI;IIET
| risk-
Withstand (threshold) ] e
resilient-
Recover (bounce back) " based
Adapt (anticipate) ¢l

Green infrastructure enhances ‘urban systems’ to
withstand, recover and adapt to extreme weather

events
e



Gl also create a range of other benefits .....
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What is possible? How do we account
for the benefits and should we?

Increase

Limit flows property value |

entering system biodiversity

Improve thermal
Provide

education

1@4»
-l |
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13322834

air quality

&
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Help mana?

4

ovide amenity
nd recreation

Improve health
and wellbeing

Maximise NS e — A ce as a

network capacity Improve s o N resource
: water quality o e 1 ot ' . -




Evaluating the benefits unlocks the
potential for...

Fairer comparisons
Better decision making

Meeting funding
requirements

Enabling conversations
Delivering

53



Case study: 4 ootlons

i * A new underground combined sewer overflow storage tank
? 9900 0006 9 ¢ O
Option 1: Combined sewer overflow tanks 1 I
QOption 2: Larger C=or’r5|
o jo— @ — G G — R _— )
e n— overflow tanks to also handl
PROPCHID OVERFLOW 10 T O S _f—"?"’_“ ey
PROPOSED PORCENAMN PUMSTD - : ‘ 3’ __,_,;'"l'
BACK NT0 DNSTING SEWER i }',—". AIGH PLAN

Option 3: LIDs in public spaces Pl % B il
| Optlon 4: LIDs in publlc
spaces and private spaces
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Case Study: cost & benefits

Comparison of options: cost vs beneft

15000000
10000000
)
g 5000000
©
>
c
% 0
a SuDS Public SuDS
Public/Private
-5000000
-10000000
B Scheme present cost B Scheme present value benefits

m Overall scheme net present value
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China . 'l:,gg
Stormwater drainage system:

~ * Pipes
=« Sewers

e Detention basins
* Infiltration trenches ot
¥

Current design practice: - g
e Redundant, oversized mfrastructure
vulnerable to-extreme rainfall . N )
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Pilot projects Sponge Cities

* project-focussed, fixed end goals
 promote green infrastructure
 3yearstime frame

Challenges:
* how to transform existing city?
* involvement private sector

* time for reflection (learning) K
e Lack of historical data on performance (and "‘:.'?J"‘n'“
costs) of (green) technologies =

-
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 Transformation challenge
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typical Chinese City

—-------------\

4t ring: collect and slow
down
new developments
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I{ 3" ring: collect and slow I
j down :
I transformation, slow (30 yrs);

_—_—_—_—_—_—_‘

2" ring: accept and
accommodate
adapt/retrofitting

1%t ring: protect
historical centre




. Historical city (1% ring):
b protect (if needed)




Old city (2" ring ):
Accept and
accomodate




Transformation existing building

stock (3" ring):
Collect and slow down
Takes at least one generation
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New developments (4" ring):
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Collect and slow down
—> green infrastructure
— Retention basins
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RESILIENCEGROUP

Dutch Design approach
(based on 3Ps approach)

Impact
/Costs t

Flood Return Period
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Impact

A
/COStS
Danger to life

and structures

Damage _ :
Domain of flood protecion &

technical optimisation

) 1. Little rain
Nuisance

>
Flood Return Period
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Impact
/Costs 4

Danger to life
and structures

Damage

) 1. Little rain
Nuisance

Domain of
impact

3. Extreme rain reduction,
emergency

management &

_____________ recovery j

Domain of flood protecion &
technical optimisation

-
Flood Return Period



Impact
/Costs 4

Danger to life
and structures

Damage

) 1. Little rain
Nuisance

Domain of
impact

3. Extreme rain reduction,
emergency

management &

_______________ recovery j

Domain of flood protecion &
technical optimisation

Domain of day to
day values &
multiple benefits
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Flood Return Period
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In conclusion

* From local solution to integrated
systems (networks)

e Calls for a new, resilient-based
design approach

* Focus on system-wide services
(performance)

* Three principles: day-to-day value,
standardized events and failure



