
Impact of extreme weather events on soil microbial community 

composition and emissions of climate-relevant gases 

Climate change research anticipates an increase in the frequency and intensity of extreme weather 

events like severe droughts and heavy rainfalls. In this context, a change of summer rainfall patterns in 

northern mid-latitudes is expected, which will lead to extended summer drought periods followed by 

stronger rainfall events. The precipitation regime determines soil moisture regimes and thus affects 

microbiological formation and consumption of soil-borne greenhouse gases. Whereas drought 

generally reduces fluxes of CO2, N2O, NOx and CH4 from temperate forest floors, the effects of 

rewetting on dry soil are still a matter of debate. It has been reported that rewetting of dry soils can 

cause a pronounced pulse of CO2 within a few days that can lead to emissions that are higher than 

before drought. Similarly, N2O and NOx emissions drastically increase after rewetting of dry soil. The 

extent of these wetting pulses, however, and whether frequency and intensity of drying-rewetting 

cycles influences total soil emissions, is not well documented.  

Soil-borne greenhouse gases are produced and consumed by soil microorganisms that form highly 

diverse communities with various synergistic and antagonistic effects. Recent studies underline the 

central role of microbial diversity and especially shifts in microbial community composition for soil 

functioning like nutrient cycling, litter decomposition and greenhouse gas formation and consumption. 

Altered precipitation patterns can change microbial biomass and microbial community structure, and it 

has been shown that both intensity and frequency of drought and rewetting events matter. Currently, 

we cannot reliably predict how soil microbial communities will be affected by altered precipitation 

patterns. However, the response of soil microbial communities to increasing drought stress and heavy 

rainfalls is of major importance for climate change research because it constitutes a large unknown 

variable in current climate change models. Understanding the response of soil microorganisms to 

changed precipitation patterns is the key to predict reliably how greenhouse gas emissions from soil 

will react to changed climatic conditions. 

Most terrestrial ecosystems experience several drought-rewetting events per year; however few 

studies have investigated how increasing frequency and magnitude of these events affects soil 

processes in situ. With our study, we address the impact of more frequent and more severe drought-

rewetting cycles on soil microbiology, C- and nutrient cycling and emissions of climate-relevant gases. 

We will simulate two different scenarios of extreme events (short drought periods with little rainfall, and 

long drought periods with subsequent heavy rainfall) in a natural Austrian beech forest and determine 

the responses of soil microbial community composition, soil processes and climate-relevant gas fluxes 

(CO2, CH4, N2O, NOx, O3).  


