
ClimLUC – Climate Extremes and Land-Use Change 

Effects on Ecosystem Processes and Services 

Climate extremes are expected to increase in frequency and 

severity during the coming decades. To date, little is known on 

how interactions of climate extremes and land-use changes 

affect biogeochemical cycles, ecosystem services and socio-

economic systems. 
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Fig. 2: Study site Stubai Valley, covering three different land-use types: meadow (A), 

abandoned grassland (B), and subalpine forest (C). 

Background 

The overarching objective of this project is to understand how 

extreme summer drought affects carbon and water dynamics of 

mountain ecosystems under different land uses, and to analyze 

implications for ecosystem service provisioning. 
 

The specific objectives are: 
 

1) to test experimentally how a managed, an abandoned 

mountain grassland and an adjacent subalpine forest respond 

to a progressive extreme drought and to analyze threshold 

responses of carbon and water dynamics and their 

implications for ecosystem services; 
 

2) to quantify carry-over effects of the extreme event on 

ecosystem processes and services; 
 

3) to project and attribute future carbon and water cycle 

responses to extreme drought and related socio-economic 

changes; 
 

4) to analyze the interrelation between land-use changes and 

the occurrence and severity of past and future extreme 

events and to identify their individual and combined effects 

on the provisioning of ecosystem services; 
 

5) to identify management options that allow increasing the 

resilience of the socio-ecological system to climate 

extremes. 

Objectives 

Fig. 1: Hypothesized effects of severe drought on ecosystem processes and services in 

mountain ecosystems differing in land use. 

The study is located at the LTSER site Stubai Valley, which is 

expanded by ClimLUC to include also a young subalpine forest 

site. The project includes 3 work packages focussing on: 
 

1) Ecosystem processes and ecophysiology (experimental test 

and analysis of effects of extreme drought); 
 

2) Ecosystem modelling (upscaling and projection of 

ecosystem CO2 and water vapor fluxes and attribution of 

effects of extreme drought versus gradual climate-and land-

use change on the landscape scale fluxes); 
 

3) Ecosystem services (analysis of the interrelations between 

land-use change and extreme climatic events and the effects 

on the provisioning of ecosystem services). 

Work plan 

Fig. 3: Linkages between the different work packages. 
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