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The grey-shaded boxes in the figure represent serious 
natural disasters. The dark and pale blue boxes in the 
figure represent legislative Acts and statutory regulations 
related to climate change, respectively. The orange boxes 
represent public reports, political decisions, and studies 
that address climate change adaptation (adapted from 
Sandberg et al., 2020).

Sandberg, Eli; Økland, Andreas; and Tyholt, Inger Lise (2020) Natural perils insurance and 
compensation arrangements in six countries, Klima 2050 Report No 21E



http://www.yr.no/artikkel/her-melder-hun-vaeret-for-2050-1.12018463 



Klima 2050 – et senter for 
forskningsdrevet innovasjon (SFI)

SFI-statusen gir mulighet til langsiktig
forskning i et nært samarbeid mellom FoU-
aktive bedrifter og fremstående
forskningsmiljøer med mål om å styrke
Norges innovasjonsevne og
konkurransekraft





Klima 2050 i tall

Varighet : 2015 - 2023

Vertskap : SINTEF Byggforsk

20 partnere fra privat og offentlig sektor, og forskning

Budsjett:  ~ 220 mill NOK (kontanter og egeninnsats/in-kind)

Ca. 45 % fra Norges Forskningsråd
Ca. 25 % fra privat sektor
Ca. 30 % fra offentlig sektor og forskning

Min. 15 PhDs/Post.docs

Min. 50 Master Thesis

I tillegg har vi 20 - 25 aktivt involverte professorer og forskere fra 
NTNU, NGI, BI, met.no og SINTEF.



Researcher Training

• Gatherings for the PhD-students 
twice per year

• Creative writing clusters



Mastergrader i senteret –
gode fagfolk

• Målsetning om minst 50 
mastergrader i Klima 2050 

• Kandidatene kan vise seg
frem for våre partnere

• Partnerne blir kjent med 
kandidatene gjennom våre
samarbeidsarenaer Best awards 2016:

BNL-sjef Jon Sandnes delte ut
Næringslivsringens pris for beste master til
Mareike Anika Becker





SFI Klima 2050|Risk reduction 
through climate adaptation of 
buildings and infrastructure

Klima 2050 vil redusere samfunnsmessig risiko forbundet
med klimaendringer, økt nedbør og flomvann eksponering i
det bygde miljø

Hovedmål:



Bakgrunnen 
…..er tydelig i Norge 

2016

2017



Hovedutfordringen

- Det blir varmere

- Det blir våtere

- Nedbøren kommer oftere 
som styrtregn (intens 
nedbør over kort tid)

Utgangspunktet





Arbeidsområder

WP 1 

Klimaeksponering og fuktsikre 
bygninger

WP 2 

Overvannshåndtering i små nedbørsfelt

WP 3 

Vannutløste skred

WP 4 

Beslutningsprosesser og 

påvirkning











Økt risiko for råteskader i treverk

Tajet, H.T.T & Hygen, H.O: Potential risk of wood decay. MET report no. 8/2017. ISSN 2387-4201





Blå-grå/blå-grønne tak 

Etablert stort testfelt i Trondheim



http://www.klima2050.no/hovringen-dataFølg målingene!











Murte fasader

• Nye anbefalinger for økt 
regnmotstand for murte fasader

Slapø, F, Kvande, T, Bakken, N, Haugen, M & Lohne, J: 
Masonry’s Resistance to Driving Rain: Mortar Water Content 
and Impregnation. Buildings 2017, 7(3), 70









Rammeverk for klimatilpasning
av bygninger

The hierarchy of the Governmental regulatory measures. Level 1: The Norwegian Planning and Building Act (performance-based). Level 
2: The regulations on technical requirements for building works (TEK10) and The regulations relating to building applications (SAK10). 
These are in part performance-based. Level 3: Guidelines, circulars and official reports from the Ministry of Local Government and 
Modernization that the Norwegian construction industry consider as “Pre-accepted solutions”.



Innovasjoner for klimatilpasning  
- på ulike nivå

• Regelverket

• Kommuneplaner og byggesaker

• Robust teknologi

• Naturbaserte løsninger

• Insentiver og forretningsmodeller

• Kunnskapsspredning og læring



Rammeverket

Arbeider langs tre hovedakser; 

1) Utvikling av en omforent definisjon av hva vi mener med en
klimatilpasset bygning

2) Utvikling av reviderte og omforente klimadata og
klimascenariedata for bygningsdesign

3) Utvikling av en helhetlig metode for analyse og drift av
bygninger som gir et tilstrekkelig nivå for risikoreduksjon
knyttet til klimaendringer og klimapåvirkning for bygninger og
bygningseiere



Climate adaptation in FM

• 80% of the building mass of 2050 is already built. 
Maintenance and Operations Management and 
upgrades is therefore an important focus area 
regarding climate adaptation.

• A mapping of research projects concerning
climate adaptation with Norwegian partners 
within the field of FM showed that most of the
research focused on legislative and strategic
implementation of climate adaptation.

• Lack of adequate research related to 
implementation of technical solutions in existing
buildings.



Klimatilpasning i FDV planer

Hvordan kan klimatilpasning
konkretiseres og inkluderes i forvaltning, 
drift- og vedlikeholdsplanlegging ?

Case studier ved 3 aktuelle bygninger
hos partnerne Statsbygg, Avinor og
Trondheim kommune

1.2 Maintenance and upgrading of existing buildings

Grynning, S, Gaarder, J.E, Lohne, J: Climate Adaption of School Buildings through MOM -
A Case Study. Creative Construction Conference 2017. Primošten, Kroatia, 19 - 22 June 
2017



Case Study: 
Large public building owners

Map routines and planning tools based on an 
analysis of case buildings to assess the strategy and 
main challenges of FM at large public building 
owners, trying to answer:

• What are the characteristics of present day
MOM-system for climate adaptation?

• What are the challenges to these systems?
• How can these systems be improved?



Case Study:
Findings from the on-site inspections

____________________________
Pine needles clogging the roof
drainage system.

_______________________________
Pine needles clogging the roof drains. 



Case Study:
Findings from the on-site inspections

____________________________
Clogged ventilation aperture of the
wooden cladding, and run-off
towards the building (building A)

_______________________________
Pine needles stopping the run-off of
rain water on the roof (building A)



Results and discussion

Strategies ensuring climate adaptation through FM and upgrade plans should 
be further developed

Checklists with key climate adaptation factors should be developed based on 
a systems, solution and component review

Systems, solutions and components that are key factors in ensuring climate 
adaptation should be refined and further developed

This must be done in close collaboration with the building industry to ensure 
that new developments are market-ready, useable and applicable for the 
entire building sector



Further work

• Compare the FM-systems of several large public
building owners, to map the characteristics of 
present day climate adaptation work.

• Find crucial focus points to reduce the amount of
damages, and increase the life span of the
buildings.

• Suggest spesific improvements to technical
solutions and FM-routines.




