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How do we care for the welfare of future generations?

CO2 concentration in the atmosphere

Earth's CO2 Home Page 391.76 ppm atmospheric CO2 for February 2011

Preliminary data released March 8, 2011 (Mauna Loa)

http://co2now.org/Current-CO2/CO2-Now/earths-home-page-for-atmospheric-co2.html
http://co2now.org/Current-CO2/CO2-Now/earths-home-page-for-atmospheric-co2.html
http://co2now.org/Current-CO2/CO2-Now/earths-home-page-for-atmospheric-co2.html
http://co2now.org/Current-CO2/CO2-Now/earths-home-page-for-atmospheric-co2.html


Å To keep global warming below 2ÁC, the world will need to halve its 

emissions of carbon dioxide and other greenhouse gases by 2050 

(compared with 1990 levels). 

Å Europe has to invest 270 billion úper year for changing industrial 

production, renovating buildings and creating CO2-free mobility 

(Commissioner Hedegaard)

EU plan for a competitive low-

carbon economy by 2050 to fight 

climate change

8 March 2011

http://www.bbc.co.uk/
http://www.bbc.co.uk/go/blq/mast/home/-/


Climate change impact on cultural heritage

Direct

Indirect 

Å building envelope - T, rH, wind-driven rain, wind speed, solar 

radiation, sea level rise and land slide, frost/thaw cycles ...

Å building interior - changing indoor conditions ...

Å low carbon economy and energy problem, scarcity of resources, 

financial crisis, budget restrictions in the public sector

Å destabilization of political systems and societies (climate 

refugees)

Å demographic change / change of interest / no visitors 

Å destruction, abandoning of land - danger of landslides



Å High resolution climate modelling 
on a regional scale

Å Development of hygrothermal 
building simulation software

Å Case study data base and 
stakeholder contributions

Å Economic impact report like the 
Stern Review

Project cornerstones



Climate modelling - A1B scenario

Assumptions

Årapid economic   

growth 

Åincreasing global 

population until 

2050, decline after 

2050

Årapid introduction 

of new and more 

efficient 

technologies

Åbalanced energy 

sources

A1B



Changes in number of days with TMAX > 30ÁC

Hot Days

A1B



Changes in number of days with P < 0.1 mm

Dry Days 

A1B



Changes in number of days with TMAX < 0ÁC

A1B

Ice Days



ÅThe climate will change in Europe

even if the 2Ágoal can be reached!

ÅWarming up to 3ÁC, but almost no change in P (< 10%)

ÅThe increase in temperature is regionally different with up to 

4 ÁC in winter in Scandinavia and 

3 ÁC in summer in Southern Europe

ÅLess ice and cold days (~20-30), 

more hot days (but only ~20 compared to > 40 in A1B)

more dry days (but only ~10 compared to > 25 in A1B)

no change in number of wet days

Ąadaptation is needed (but options and costs depend on the 

level of climatic changes)

Ąeven more mitigation is needed (to limit climatic changes) 



Distribution of Case Studies so far 

Collection of data from Europe & Egypt

climate

microclimate

building 

observed damages 

KYBERTEC Ltd. 2010



Climate classification maps

Baseline 1960-1989 vs Far Future 2070-2099

by Melanie Eibl, 2011



Measured data for a historic 

building in 2009

?

Hygrothermal building simulation 

and simulation of global climate 

change 2010 - 2100

by Ralf Kilian, 

2009

Simulation for 2100



Church in Roggersdorf ïWUFI Plus Simulation

- one-zone, no HVAC

- long term meteorological data

- interior climate measurement

- good knowledge about building structure



Source: Google MapsDistance to Fraunhofer IBP Holzkirchen = 5 km

Fraunhofer IBP



Detection of new damages in 2009



Indoor Environment in St. Margaretha



Comparison of measured and simulated exterior data

- Data 

comparable?

- What values 

do we have 

to compare?

- What 

statistical 

methods?



by Florian Antretter, 2011

Comparison of measured and 

modelled data for a building- first results



Application of modelled long-time exterior data

less times with 

temperatures below 0 ÁC

increase in mean level of 

interior temperature



Users

Heating

HVAC / Infiltration

Heat Buffering

Moisture Buffering

(Interior Surfaces)

Mitigation, Adaptation and Preservation Strategies

Selected existing and innovative methods:

ÅConservation heating

ÅDehumidification

ÅLocal Wall Heating (Temperierung)

ÅControlled ventilation / air exchange

ÅEqual Moisture Sorption Control

ÅPassive Control (Insulation, Infiltration, é)

Åé


