
Klima, Wandel, Impact + Verantwortung

C. Matulla, K. Enigl, S. Lehner, J. Tordai, K. Andre, S. Hittmeir, H. Ressl, R. Kurmayer, A. Angelini



1.  Global temperature ΔT= 10°C between two extreme states of the Earth: ice ages and warm periods

~10°C

3. ΔCO2 = 100 ppm between ice ages (190 ppm) and warm periods (290 ppm); presently > 400 ppm

4. Pace of T-rise from Weichsel-Würm to Holocene was high

2. Atmosph. CO2 lets in solar energy traps terrestrial energy

*

6000°K

300°K thus  CO2 &  T are closely linked

*

currently we’re avalanching along 20 times that fast

facts on climate change



5. Climate is the statistics of weather over some decades
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6. Society and ecosystems, are 
particularly vulnerable to 
changes in climate extremes.
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facts on climate change

7. from stone-age on tmp-variations small, 
but still cause significant impacts on society

~1,5°C



facts on climate change
8. Global Climate Models - GCMs are substitutes of the climate system, mimicking the systems’ response to forcings.

GCM



Prediction is very difficult, especially if it's about the future
- So how is it done? 

① design pathways of mankind (RCPs)
② estimate implications via GCMs

③ use ② to drive GCMs (sub-
stitutes of the climate system, 
mimicking its response to  ②
answering ‘if     then’ questions.

①

9. GCMs: mankind turned into a significant climate driver 

Downscaling

④ to assess regional impacts : 
factor in physics/processes not 
resolved by GCMs: Downscaling



‚2°C-PARIS‘ ‚BUSINESS-AS-USUAL‘



climate-change distributions: temp/prc



climate-change distributions for temperature

Downscaling



 3D Mikroscale Urban KLImaMOdell (Deutscher Wetterdienst) 

 Cityclimamodel MUKLIMO_3 (DWD) is ued at ZAMG to simulate future states of Heat Island effects in Austrian cities

 resolution: horizontally 100 m

1971-2000 2021-2050 2071-2100

Input: EURO-CORDEX (EUR-11)

IPCC Scenario RCP8.5 

Bokwa et al. 2015  Maja Zuvela-Aloise

climate-change impacts in urban spaces

mean annual number of summer-days (Tmax≥25°C)



Phenological observations and regional-scale climate-change scenarios show advancing trends of
occurrence dates in early phases and a slight delay in occurrences of some late phases in fall.

Projected changes 
Lilac‘s ‚beginning of 
flowering‘

Scheifinger et al. 2006

Observed changes in 
phase occurences

‚Direct Downscaling‘ Matulla et al. 2003

climate-change impacts on phenology



Hanewinkel et al. 2012
Lexer et al. 2001, 2002

Matulla et al. 2007,   Schmutz/Melcher/Matulla 2006

changing distributions of tree-species in Europe (A1B)
impact on fish assamblages in an inner-alpine river

climate-change impacts on forestry and hydrobiology



climate change impacts on lakes
Climate response of alpine lakes: Resistance variability and management consequences for eco-
system services. aim: operating in two distinct study regions, the goal is to anticipatory manage 
stakeholder conflicts over potentially altered availabilities of alpine lakes‘ services
induced by climate-change and therefrom derived policy advice

Northern Alps 
(Niedere Tauern, 
Austria)

Southern Alps 
(Italy)

Study sites





hazard-development corridors

‘hazard-development-corridors’: corridors signifying future risks (current level: 8; 2071-2100 RCP8.5: >24) 

Frank et al 2019

anticipatory decision-making, efficient, effective strategies in sustainable civil-protection and securing 
infrastructure investments built on knowledge of potential future hazard-development-corridors:

OUTCOME?  While in the near future implementing 
retention measures is slightly more advisable than 
relocation, this changes when taking into account 
longer periods of time. Towards the end of this century 
relocation clearly outperforms both other alternatives. 
short: here is a brand-new, successfully evaluated, and 
published procedure helping us to base our decisions 
on knowledge.
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