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Resilience principles...

... what's that?
... as tool to generate adaptation options & plans
... as tool to evaluate adaptation options & plans

Diagnostic Tool development (work in progress)
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Resilience
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Resilience

« “the capacity of a system to absorb disturbance
and reorganize while undergoing change so as
to still retain essentially the same function,
structure, identity, and feedbacks” (walker et al., 2004)

« Ambiguous concept?

« Influence of framing?
(Wardekker, 2016; Wardekker et al., 2009; De Boer et al., 2010)
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Resilience principles

(classic generic set)

Buffering Absorb

Redundancy Absorb

Omnivory Absorb, reorganise

Flathess Quick response, recover,
reorganise

High flux Quick response, recover,
reorganise, change

Homeostasis Quick response, self-

organisation, learning & change

(Watt & Craig 1986; Barnett, 2001; Wardekker, 2011; Wardekker et al., 2010, 2016)
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Resilience principles

(detailed set, specific for diagnosing urban climate resilience)

Category Principle |Operationalisation Indicators |

Foresight &
preparedness

Anticipation &
Foresight
Preparedness &
Planning
Homeostasis

Robustness &
Buffering
Diversity
Redundancy

Flatness

disturbances High-flux
Adaptability & Learning
Flexibility

Absorbing
disturbances

change
(Wilk, forthcoming; Wardekker et al., forthcoming)
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Building knowledge about disturbance, exposure, vulnerability
Monitoring of critical slow variables

Information management & sharing

Capacity to learn (from past experience)

Public awareness, risk communication, education & training
Response & emergency management

Preparedness of business for adverse events

Etc. ...

Preservation of regulating ecosystem services
Integrated planning, coordination & collaboration
Clearly defined responsibilities of actors & institutions
Entrenching flood-proofing in national law
Inclusiveness & equity standards

Quick notification of disturbances

Etc. ...
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Generating options
(example: cultural heritage at different scales)

Scale: | Building City/town Landscape
Principle:
Buffering Rain barrels Water squares,  River overflow
wadi's areas
Omnivory Indoor & Variety of Economy /
outdoor possible revenue model
activities transport modes is varied, not

dependent on
one source of
income

Homeostasis Sensor/app Sandbags are Automated
alerts caretaker available locally sluices, etc.
about extreme in flood-prone respond to
weather areas changing

conditions
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Evaluating options

(example: Dutch polder peat-meadows)

Median scores of options on resilience principles (agriculture)

N3. Realization of natural banks
N4. Extra main watercourse
NS5. Minimum water inlet

[
L

(Wardekker et al., 2016;
Thissen et al., in press)

Nature: new

N6. Repayment of farmers

N7. Reduce non-climate stressors
Options for agriculture (A) and nature (N) N8. Prevent spread of invasive species

NO. Two types of ditches (Soomers et

al., 2013)

N10. Reducing access

N11. Flexible water table (nature)

2
. e . Agriculture: planned
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Evaluating options

(example: urban water resilience in Rotterdam)

Anticipation
(FO)

Preparedness
FO)

Learning (AD) Homeostasis

(FO)
-«=NOW
-=PLANS
High flux (RE) R°b(‘fg)‘ess

Flatness (RE Diversity (AB)

Redundancy
(AB)

(Wilk, forthcoming; Wardekker et al., forthcoming)
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Diagnostic Tool development

 Not just a scoring scale or app!

« User(s)?

« Subject of analysis?

« Context?

« Data sources?

« Evaluation/scoring mechanisms?
« Reflection mechanisms?
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Diagnostic Tool development

« Example 1 (Dutch polder peat-meadows)

Step 3: Step 4: Adjust

Siep 1. e Invzll:tor y Ev:l[:late SEepi: options;
Characterize Characterize lans 01’) lans or Follow-up ol t ’f

the system disturbances P . P ) analysis repeati
options options necessary

Context External F 1 Effect on

Components Trfermal ) ofrma i resilience On full system
(subsystems, agents, | Shocks Bn 0“?; - {shocks, siresses) On subsystem
institutions) Stresses By 3;1 ak 0}? ;zs Effect on other O specific
Functions Interactions RS criteria qpliens
Values

Interactions

(Wardekker et al., 2016)
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Diagnostic Tool development

« Example 2 (urban climate resilience)

Step 1: Step 2:

: " Step 3: Step 4:
Preparation Resilience Reflection Follow-up
& context assessment
- Reflection on - Emphases & - Good view of
_ Setup the criteria non-emph.? system,
sourcés, - Are these disturbances,
participants? Assessme;nt of: appropriate? positions,
- Focus? - Baselmg - Trade-offs & options,
- System & - Adaptation side-effects choices, ...?
context? plans - Comparison -  Need to
- Other plans with (formal) modify policy
(changing and choice of options or
contexts) focus approach?

(Wardekker et al., forthcoming)
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Diagnostic Tool development

Challenges

« Trade-offs

« Between principles

« Between goals

« Between stakeholders

« Between specific subareas, sections, components

« Framing of resilience
« Short vs. long term
« System vs. community focus

« Packaging adaptation options
« E.g., how much is enough, complementarity, etc.?

Copernicus Institute of Sustainable Development



.-“vr.
= & = Universiteit Utrecht

References

Barnett, J. (2001). “Adapting to climate change in Pacific Island Countries: The problem of uncertainty”. World
Development, 29, 977-993.

De Boer, 1., J.A. Wardekker, J.P. van der Sluijs (2010), “Frame-based guide to situated decision-making on climate
change”. Global Environmental Change, 20 (3), 502-510.

Thissen, W., J. Kwakkel, M. Mens, J. van der Sluijs, S. Stemberger, A. Wardekker, D. Wildschut (in press). “Dealing
with uncertainties in fresh water supply: Experiences in the Netherlands”. Water Resources Management.

Wardekker, J.A. (2011). “Climate change impact assessment and adaptation under uncertainty”. PhD thesis. Utrecht
University, Utrecht.

Wardekker, J.A. (2016). “Framing as social uncertainty in building urban climate resilience”. Poster presented at
NA2016, Bergen. http://dspace.library.uu.nl/handle/1874/337009

Wardekker, J.A., J. de Boer, M.]J. Kolkman, J.P. van der Sluijs, K.S. Buchanan, A. de Jong, A. van der Veen (2009).
“Tool catalogue frame-based information tools”. Utrecht University, Utrecht.

Wardekker, J.A., A. de Jong, J.M. Knoop, J.P. van der Sluijs (2010). “Operationalising a resilience approach to adapting
an urban delta to uncertain climate changes”. Technological Forecasting and Social Change, 77 (6), 987-998.

Wardekker, J.A., D. Wildschut, S. Stemberger, J.P. van der Sluijs (2016). “Screening regional management options for
their impact on climate resilience: An approach and case study in the Venen-Vechtstreek wetlands in the
Netherlands”. SpringerPlus, 5, 750.

Wardekker, J.A., B. Wilk, V. Brown, C. Uittenbroek, H. Mees, P. Driessen, M. Wassen, H. Runhaar (forthcoming). “A
diagnostic tool for reflecting on urban resilience to climate change”.

Walker, B., C.S. Holling, S.R. Carpenter, A. Kinzig (2004). “Resilience, adaptability and transformability in social-
ecological systems”. Ecology & Society, 9 (2), 5.

Watt, K.E.F., P.P. Craig (1986). “"System stability principles”. Systems Research, 3, 191-201.

Wilk, B. (forthcoming). “Translating the scientific concept of resilience into a framework for urban resilience building”.
MSc thesis. Utrecht University, Utrecht.

Copernicus Institute of Sustainable Development



