Sharinglessons from the |
Netherlands **

A country below see level  » &

Y
Chris Zevenbergen, 8
Professor
Water Science and Engineering Department 52
IHE Delft -TuDelft : « ~
L

T 4 ’5'53%4* “



i IHE | TUDelft % ;;" ¢
. DELFT ‘4 el
: o ermyaanm . L



WARRRTT LR - T e 0 2ay

This presentation
5 A. Two key questlons
® 1. What are the chaIIenges? |
% 2. How do we respond and what are emerglng
; strategies? ! '
(from.an |nternationaI"fp\arspé‘Ctive) '

B Room for the River (Dutch approach)
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Flood disaster 1953
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‘Delta works :
» Stringent safety standards based'
drivers.

*1970-2010
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Delta Commission 2.0*

* Integrated and adaptive regime;

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

e Effective public participation;

* Long-term perspective and short term
benefits

* Protection, prevention & preparedness.

*2014 - 2050



Adaptive delta management (ADM)

* Connecting short-term.decisions with long-
term tasks (related to watersafety)

* Thinking in adaptation pathways instead of
end-goals

» Tend to postpone large scale interventions
* Linking investment agendas (aging
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infrastructure, nature, recreation..)  Source:DP2015
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Evolution flood risk management

reacting after events

l —  past

preparing for events

!

adapting to slow changing

J \

—  present
conditions
anticipating trends in extreme [ future -

events and slow changing drivers .
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10 years

Preparedness Prevention:
|
Preparedness : - _
measures with lead I revention _
time of a few hrs/days I LIS with lead
I Evacuation | time 2 10 years '
I Construction l Dike strengthening
0 temp. flood ways River widening
I Cleaning drainage I SIS S
: infrastructure I barriers
i Temp. flood | Dams
i proofing | Underground
I infrastructure : storage
! [ |
I 1
days : years I decades




Challenge nr 1.
Coping with uncertainty in future
predictions (1)

Strategy 1: Prepare for the worst

* Resource intensive;

* Might have strong impact (spatial, social);
e Residual risk

Strategy 2: Wait for scientific certainty/consensus

 Maybe too late for timely readjustment (implementation period);
* Maybe new insights will NOT increase confidence bounds;

* Risk might be increasing due to anthropogenic changes

Can we afford these strategies?



Challenge nr 1.
Coping with uncertainty in future
predictions (1)

Strategy 1: Prepare for the worst

* Resource intensive;

* Might have strong impact (spatial, social);
e Residual risk

Strategy 2: Wait for scientific certainty/consensus

* Maybe too late for timely readjustment (implementation period);
* Maybe new insights will NOT increase confidence bounds;

* Risk might be increasing due to anthropogenic changes

Strategy 3: Adaptive planning, adaptive decision making
 Dynamic plan, adaptive pathways (start with small steps)
* Monitoring, evaluation & corrective action

* Inclusive public participation




Challenge nr 1.
Coping with uncertainty in future
predictions (2)

IPCC AR6 new report in 2021:
e New climate scenario’s

Dutch Delta Program:
* Present scenario (2100): 85 cm SLR
+ New scenario (2100): 200 cm SLR  {u



Flood defenses and SLR
Incremental change ?
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Flood defenses and SLR

60 km—

TFéhsformatlve change
(Shorten—coast Ilne) '
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Long-term projections:
lead time of interventions is increasing

decades
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Difficult to deflne performance criteria and risk
margins . ‘ S, . 1
Interventlons dec15|ons genel‘ally caII for hlgh ;
investment costs transfor/matlve change
v & \\/ 4 \,.
Increasinglead times .0 % g
Calls for a shift from adapitrve plannmg to
planned adaptatlon ’?/ |
o / g



Challenge nr 2: Extreme whether
events
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Hurricane FlorenPsasse. of
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Precipitation depth (in)

Precipitation Frequency — ILM

Elizabethtown

PDS-based depth-duration-frequency (DDF) curves
Latitude: 34.6267°, Longitude: -78.5783°
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GLOBAL OURWORK  GLOBAL SOLUTIONS NEWS RESOURCES EVENTS ABOUT CONTACT ﬂ
CENTER ON COMMISSION ON

ADAPTATION ARARTATION

To deliver climate adaptation, we must invest
in early warning systems
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European Centre for Medium-Range
Weather Forecasts (ECMWF)

Ambitious targets

“to make skillful (ensemble) forecasts of high-
impact weather events up to 10 days ahead”

“to predict large-scale patterns and regime
transitions up to 4 weeks ahead"



Forecasts:
lead (warning) time to intervene is
Increasing

Forecast
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Domain of anticipatory flood risk management

days
L Ll

years

decades

extreme events

slow changing drivers

trends in extreme events
and slow changing
drivers
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temporal/reversible
interventions to
extreme events of
reasonable certainty

incremental adaptations to
changes of reasonable
certainty

long-lifetime decisions to
changes with high
uncertainty

triggers

v

actions




Domain of anticipatory flood risk management

decades
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Domain of anticipatory flood risk management

decades
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trends in extreme events
extreme events slow changing drivers and slow changing triggers
drivers

forecasts predictions projections/scenario’s

\»

(scenario anaIyS|s RDM, IG,..)

actions (operational level) —- =+« actions (strategic level) - - - - »

- > 4 -
tempaoral/reversible incremental adaptations to  long-lifetime decisions to

interventions to changes of reasonable changes with high
extreme events of certainty uncertainty
reasonable certainty

actions
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1995 Waal
4e Dutch Room for the River
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Room for the River: features

» dealing with uncertainty

* new analytical methods to faecllitate
discourse --

. strafegic flood fisk management

 _dual objective: safety & spatial quality
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Room for the River Programme

Transition to more sustainable flood management:
from “fighting against water” towards “living with

water”
Key components: S
1. Long term lens (chma{g @\;?ﬁge population, . ) ,.«/ ’ '

2. Stronger mtegratlon W|th o’f‘her d|5C|pI|nes such ’ |
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" i’, 50 g ("’

3 A Sk ‘ 3 .\.
,,,,‘4#,3 Decen‘trallzed plaﬂ g nd execution "' 5] @
&4 .“\ ., '_ A .\g ‘ o ho .J“- : ‘ - v

" - . 4
" »rv. )




A G R
67,

Xt 1 8 Fmal remarks
ff} 1. Sense of urgency:to act now - X ,
200 - »
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i % 2. Preparedness and prevention still conceived as separate strategies I<'
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%43, Climate change dlSCUSSIOh drives: -\ 7 |

‘N —  setting longer time’horizons LT strategles (Iead times are ‘increasing) 5

£ — increasing preparedness” (ST strategies) (expanding warning times) 2
{{\ —  shifting from adaptive planning to planned adaptation. -
T s 4 /.
\>< 4. Opportunijties integration preparedness & preventlon
A — v 'to maximize the value of existing assets

— _fo'increase flexibility in long-life time decisions (infrastructure projects)
—  toincrease level of (flood) resilience




