Hur ska vi forhalla oss till
osakerheterna i klimatprojektionerna
nar vi ska fatta beslut idag?
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Exempel pa sektorer med langa livstider
och stor potentiell utsatthet (exponering)
for klimatforandringar

Sektor Tidsskala  Exponering
Vatteninfrastruktur (t.ex. dammar och reservoarer) 30—200 ar +++
Fysisk planering (t.ex. langs vattendrag eller 1 kustomraden) > 100 ar +++
Oversvimningsskydd (t.ex. vallar) 30—150 ar ot
Byggnader och hus (t.ex. isolering, fonster) 30—150 ar ++
Transportinfrastruktur (t.ex. hamnar och broar) 30—200 ar +
Stadsplanering (t.ex. fortatning, parker) > 100 ar +
Energiproduktion (t.ex. kylsystem for karnkraft) 20—70 ar +

Ju fler plustecken, desto hogre grad av exponering for klimatforandringar. Anpassad fran Hallegatte (2009).



Osikerheterna vad giller t.ex. havsnivahojning ar S —

extremt stora over langre tid.

“Sea level rise greater than 15 m cannot be ruled out
with high emissions” (for year 2300)

(d) Global mean sea level change relative to 1900

IPCC AR6 WP1 Summary for policymakers. Se ocksa IPCC SROCC Chapter 4 (Oppenheimer et al 2019)



Framtida
samhalle

Utslapp av
vaxthusgaser

Lokala
klimateffekter

Kaskaden av osakerhet

Anpassnings-
atgarder

< Omfattningen av osakerhet
Anpassad fran Wilby & Dessai 2010).
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Vilken niva av kunskap har du om riskerna?
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(eng. ”d eep unce rtainty”) Steven W. Popper Editors
A decision situation is called "deeply uncertain”
wher Decision Making
“the experts do not know or the parties to a Under Deep
decision cannot agree upon Uncertainty

(i) the external context of the system,

N . . From Theory to Practice
(ii)) how the system works and its boundaries,

and/or
(iii) the outcomes of interest from the system

and/or their relative importance” S

Marchau et al 2020, p 2 OPEN



Vad ska vi
ogdra da’?




Tre rekommendationer for att
hantera djupt osakra risker

1.

Var en kritisk bestallare av
beslutsunderlag och riskanalyser.

Designa bort sarbarheter om det gar.

Anvand metoder for robust
beslutsfattande under stor osakerhet.



1. Var en kritisk bestallare av beslutsunderlag och
riskanalyser.

Ta inte bara expertunderlag rakt av se dem som en borjan till en
djupare analys av osakerheter och risker.

“deep uncertainties call for managerial review and judgment that sees
beyond the analytical frameworks studied in risk assessment and risk

management contexts... This managerial review and judgment should
be seen as a basic element of the risk management. “

Aven (2013, p 2082).

Aven, T. (2013). On how to deal with deep uncertainties in a risk assessment and management context. Risk Analysis, 33(12), 2082-2091.



“Beslutsfattarens beddomning™ ar extra viktig
for djupa osakerheter.

Experter Beslutsfattare

A A

Kunskaps- Expert- Beslutsfattarens

bas beddmning bedémning

En modell 6ver flodet av information fran vetenskap till beslutsfattande (Hansson & Aven 2014). Anpassad fran
Wikman-Svahn (2019) “Val och varden i extremscenarier — processen fran vetenskap till beslutsfattande” MSB rapport
MSB1367 — mars 2019 Tillganglig via: https://rib.msb.se/filer/pdf/28809.pdf



2. Designa bort sarbarheter om det gar.

Anvand till exempel traditionella (ingenjorsmassiga) principer for att
Oka sakerhet som inte bygger pa exakta forutsagelser eller
sannolikheter:

1. Inneboende sakerhet (”Safe-fail”)
2. Sakerhetsmarginaler

3. Multipla oberoende barriarer



1. Exempel pa

Inneboende sakerhet
(safe-fail)




2. Exempel pa
Sakerhetsmarginaler:

tillrackligt med livbatar

https://commons.wikimedia.org/wiki/File:Titanic_Il.jpg



3. Exempel pa multipla oberoende barriarer

Brénslekuts Insats av gjutjarn Bentonitlera Ovanjordsdel av slutférvar
av urandioxid

i

Kapslingsror Kopparkapsel Urberg Underjordsdel av slutférvar

Bild: SKB



3. Anvand metoder for robust beslutsfattande

under djup osakerhet Principer for robusta
beslut infor osakra

En mangd nya metoder har klimatforandringar

utvecklats under senare ar. DR WIKMAN-SVALN

Robust Decision Making

 (RDM; Lempert 2002; Groves anlg .
Lempert 2007), osersbergs station

Many-Objective Robust Decision
Making
 (MORDM,; Kasprzyk et al. 2013),
Information gap theory
* (Ben-Haim 2004),
Decision scaling
* (Brown et al. 2012)
Dynamic Adaptive Policy Pathways
* (DAPP; Haasnoot et al. 2013).

KTH
SKOLAN FOR ARKITEKTUR OCH SAMHALLSBYGGNAD



"Robust decision making approaches for deep
uncertainty.”

“[a] growing literature on decision analysis of coastal adaptation
advocates the use of RDM [robust decision making] approaches,”

RDM approaches “aim to identify alternatives that perform reasonably
well (i.e., ‘are robust’) under a wide range of states-of-the- world or
scenarios and hence do not require probability assessments.”

(IPCC 2019, §4.4.4.3.2)



Metoderna for robust beslutfattande under
djup osakerhet karaktariseras av att de

l. Omfamnar osakerheter
Il. Borjar med beslutssituationen

I11.Syftar till att hitta robusta [6sningar

Carlsson-Kanyama A, Wikman-Svahn, P, Mossberg Sonnek, K, (2019) “We want to know where the line is”: Comparing current

planning for future sea-level rise with three core principles of robust decision support approaches, Journal of Environmental
Planning and Management, online.



. Omfamna osakerheter!

QrzlYu,’:

* Anvand metoder som passar
for kunskapsniva om
osakerheterna.

* Om du har djupa osakerheter
sa ar det sarskilt viktigt att akta
sig for “The tuxedo fallacy!”

L
Kiimateffekter




. BOrja med beslutssituationen

* Borja inte med att fraga vad som kommer att handa eller vad
sannolikheten ar.

» Da detta kan vara mycket svart och dessutom mycket osakert.

* Borja istallet med beslutssituationen!
* Denna vet vi ofta mer om, sarskilt om det ar vart eget system.

 t.ex: hur sarbar ar systemet for olika storningar, finns det kritiska
troskelpunkter?



Battre med “ex post” scenarios for djup
osakerhet

* “Ex ante scenario development is the generation of scenarios from
internally consistent storylines of future global conditions...”

* e.g. IPCC RCP/SRES Scenarios

* “Ex post scenario development is the generation of scenarios by
parametrically or stochastically varying the climate (and other) data
to identify vulnerabilities...”

Ray, P.A. and Brown, C.M., 2015. Confronting climate uncertainty in water resources planning and project
design: The decision tree framework. World Bank Publications. p 14



Traditional approach Decision scaling
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1. Downscale
multiple model
projections

3. Determine
plausibility of
climate
conditions/
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2. Generate a few
water supply
cases

3. Find whether
system is
vulnerable for
these series

2. Link to climate
conditions

Vulnerability domain

1. Determine the vulnerability domain

Weaver et al, WIREs Clim Change 2013, 4:39-60. doi: 10.1002/wcc.202 Figure 4



I1l. Hitta robusta (statiska eller
flexibla) [6sningar
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Map generated with Dynamic Pathways Gererator, §2015, Deltares, Carthago Congudtancy

Mossberg Sonnek K, Carlsson Kanyama A, Carstens C, Wikman—Svahn P (2017) Test av robusta beslutsstodsmetoder ny
bebyggelse vid Djursholms torg i Danderyds kommun, TRITA-SEED 2017:03



1. Frame the analysis

2. Perform exploratory
uncertainty analysis

3. Choose initial actions
and contingent
actions

Frame:

 Formulate questions based on triggering issue

*  Gather information and specify system structure
*  Specify the objectives in terms of goals

*  Discover alternative courses of action

Explore:

Generate futures based on uncertainties
*  Test the alternatives against the futures

Choose:

* Examine trade-offs and weigh policy choice
* Select initial policy and contingent actions
. Communicate (and monitor) the results

Marchau, V.A., Walker, W.E., Bloemen, P.J. and Popper, S.W., 2019. Decision making under deep uncertainty: from

theory to practice (p. 405). Springer Nature. Figure 1.4
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“any job worth doing is worth doing
superficially.”

* “For a problem requiring treatment by DMDU approaches, “any job
worth doing is worth doing superficially.”

Popper, S.W, “Reflections: DMDU and Public Policy for Uncertain Time” in: Marchau, V.A., Walker, W.E., Bloemen,
P.J. and Popper, S.W., 2019. Decision making under deep uncertainty: from theory to practice (p. 405). Springer
Nature., p 387
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* Marchau, Vincent AWJ, et al. Decision making under
deep uncertainty: from theory to practice. Springer
Nature, 2019.

* Aven, Terje. Risk, surprises and black swans:
Fundamental ideas and concepts in risk assessment
and risk management. Routledge, 2014.

FO I d e 1 SO m  Webbplatser med artiklar och rapporter
VI | | Veta Mmer « www.deepuncertainty.org

 www.kth.se/abe/om-
skolan/inst/2.83187/phil/research/robusta-beslut-

for-att-hantera-klimatrisker-i-sverige-1.885239

 www.robustklimat.se

e Hor av dig om du vill veta mer:
e perwi@kth.se
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