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Agenda

» Eksempel pa ikke-stationaritet
 Risikostyring anvendt pa klimatilpasning
« Konklusion og anbefaling
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Klimatilpasning er risikostyring

DTU Environment
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Hvor langt taenker vi ud i fremtiden?

Climate Change

Projects

60 80 100 120
Projection time (yr)

Karsten Arnbjerg-Nielsen, karn@env.dtu.dk
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Hvad andrer sig og hvad er vi opmarksomme pa.
Farer

Vi ved hvordan vi skal

handtere det / problemet
er overskueligt

Varme Vv
Storme (vind) v
Ekstremregn (V)
Grundvand %

Overfladenaere magasiner !

Havvand (land- og I
havhavning/saenkning)

28 Jan 2020
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Hvad andrer sig og hvad er vi opmarksomme pa.
Sarbarhed

Vi ved hvordan vi skal

handtere det / problemet
er overskueligt

Flere og flere ting vV

Ting er mere komplicerede !
at erstatte (design + non-
market costs)
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Hvad aendrer sig og hvad er vi opmarksomme pa.
Eksponering

Vi ved hvordan vi skal

handtere det / problemet
er overskueligt

Vide hvilken viden der skal !
efterspgrges

Uklare beslutningsrum: I
Opbygning af nyt fagomrade I

Kommuners interne I
konkurrence

Nye mekanismer til at fa I
bedre sammenhaeng mellem
borgere i et omrade

"Fake news” "

Samtaenkning med andre I
omrader, isaer

28 Jan 2020 b%redyg“ghed
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Opsummering

* Det tekniske rum:
— Vi er massivt udfordrede — har taget handsken op
— Veerdien af resiliens er sveer at kvantificere, men ngdvendig

» Det organisatoriske rum
— Der skal flyttes lige sa meget med gkonomien pa tilpasning som pa gran omstilling
— Uklar og uheldig organisation i DK giver seaerlige udfordringer pa havvand

» Anbefaling
— Ny beslutningsstruktur i DK
— Glem ikke regn, men teenk mere pa havvand
— Husk bade feellesskabet og den enkelte (alle skal have del i tab og gevinst)
— Giv mere rum til baeredygtighed og resiliens

28 Jan 2020 i Karsten Arnbjerg-Nielsen, karn@env.dtu.dk
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Probability or risk

4: Adaptation trajectory options

Scenarios: No silver bullit:
= = Precautionary approach Precautionary: Lock-in
- Managed adaptive approach ]
Level of acceptable risk that Adaptive: Tyrani of incremental
is tolerated. decisions
Managed adaptive approach:
several interventions over time to
manage risk
| -="
| -7
—
| - - Precautionary approach: single
- - intervention point at start, to manage risk
| - over the whole life.
| - >
Time Remember:

Houses are depreciated over 150 years
Acceptable standard now is void in less

Karsten Arnbjerg-Nielsen, karn@env.dtu.dk
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Infrastrukturens rolle i byen

Water Infrastructure

Strategies

Scenarios




4: From expanding to shrinking country

Data SO, NOAA UIS Navy, NGA, GEBCO

117 km f Imagei© 2018 TerraMetrics
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4: Measures

Adaptation and Disaster Risk Management Approaches for a Changing Climate

"Stormrad”

Reduce EXposure Teaching and
learning

Increase Resilience
to Changing Risks

Transfer and Share Risks

Approaches

Contingency and R tio Remove city
teaching

Reduce Vulnerability

Climate
proofing

28 Jan 2020 DTU Environment Karsten Arnbjerg-Nielsen, karn@env.dtu.dk
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4: Co-benefits

Flash floods Recreational value
—
N
Investment
NPV1 NPV2
[MDKK]

Do nothing 0 - 93
Larger pipes 24.07 147
Lokal infiltration 87.12 111
OuUDS 1

OuUDS 2 36.92 157
OubDS 3

Zhou et al, EM, 2013

Karsten Arnbjerg-Nielsen, karn@env.dtu.dk
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2/4: CC Impacts
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<—— The envelope of uncertainty ———>

(4) Arnbjerg-Nielsen et al 2013
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Hypothetical scenario /

sansnsnnnd

numerical experiment  OR Future climate projection
Prescribed conditions Emissions scenarios |
(e.g. Atmospheric CO, ¥
concentration) Carbon cycle models [<-
| |
T -
AR5 scenarios start here —>; Climate forcing :

. coupling methods

General circulation
models
|
4 L4
[ Dynamical ] AND [Statistical downscaling ]

downscalingmodels | /OR models
| ]
v

[ Hydrological models ]

Catchment-scale hydrological projections

7 1 ... SOUPliNg X
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Det starter med ny (by-)udvikling
_
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Introduction, global scale
Identifying the pathway

(A) Our world (B) Opportunity space (C) Possible futures

High resilience = Low risk
Multiple stressors
including

climate change (E) Climate-resilient pathways

7S
e

a
e

F7
(D) Decision points

[ Biophysical stressors
[ Resilience space
Social stressors

(F) Pathways that lower resilience

Low resilience ‘ High risk
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5:Aligning urban and rural hydrology

Climate model scenarios

- - Sub-hourly scale
Eco-hydrological model complexes . .
Micro-scale drivers

Land use scenarios__

T Contributisn te VM!ﬁEE

i |9 Bmudated impacts
Daily timestep o l
1w _-_ =

Meso-scale drivers
ff "‘f s
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Legend
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I Major roads

Terrain elevation [m]
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Léwe and Arnbjerg-Nielsen In Review
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