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Assessing impact of climate change

Climate change

It is commonly expected that climate change will increase the probability of
extreme weather events. The potential impact of such events on ecosystems
can be explored in manipulation experiments in the field.

Rain-out shelters as a tool for simulating extreme droughts

Rain-out shelter not only exclude precipitation, but change other
microclimatological parameter:

m 10% reduction of photosynthetic active radiation by the used film (but
unknown reduction in the other parts of the spectrum)

a warming inside the shelter due to “greenhouse” effect

= Micrometeorological measurements to quantify these effects
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The EVENT Il experiment
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The horizontal mobile measurement system (HMMS)

Pyrgeometer CGR3 Makrolon® Housing Code 39 bar code
(Iong-wave radiation) cover DAQ device ventilation LT
16/

/ / il /| . 1
Inlet for HMP155 (temp- Inlet for Barcode scanner with Monitor Lateral holders
erature and humidity) CO2 sensor solar protection

Setup of the HMMS (Hibner et al., 2014)
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Setup of the HMMS in 2012
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Setup of the HMMS in 2012
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Setup of the HMMS in 2012
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Analysis

Variables
m short-wave radiation (incoming and reflected)
m long-wave radiation = calculation of surface temperature
m air temperature and humidity, vapour pressure deficit

Situations
a time of the day (morning, noon, evening, nighttime)
m wind velocity and atmospheric stability (EC - measurements)
a cloud cover

y
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HMMS raw data
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Shelter - outside conditions: Incoming short-wave R
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Morning transition
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Relevance for plant energy balance

Result
rain-out shelter tremendously change the radiation regime

Heat exchange by convection
m driven by gradient between Tgt. and Tair
m exchange depends on heat transfer resistance rig

Heat exchange by radiation
a driven by gradient between Tg¢. and “Tyaq”
m exchange depends on radiative transfer resistance rg
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Influence of body diameter

Resistance (s cm™!)
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Conclusions

Rain-out shelter...
m alter short-wave and long-wave radiation balance

m consistently increase plant surface temperature (0.5-1 K) and near-ground air temperature (up to
4 Kin clear sky nights)

m enhance humidity in the afternoon

Influencial factors
= time of the day
m atmospheric stability and wind velocity, but well described by cloud cover

Relevance for manipulation experiments

m despite largest differences found in downwelling short-wave and long-wave radiation, surface
temperature seems to be the most relevant measure to characterize the impact on plants

m air temperature often not representative
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