EXPEER WP2

NOTE OF MEETING BETWEEN LES FIRBANK AND JACQUES ROY, MONTPELLIER ECOTRON, CNRS MONTPELLIER, 18 AUGUST 2011

Background

The Montpellier Ecotron represents the global state of the art in experimental ecosystem studies. It was opened in mid-2011, and is still in the developmental phase: The approach is to enable research into ecosystem processes using intact soil monoliths up to 2m deep and 4m2 under realistic light and highly controlled climate and atmospheric regimes, with state of the art online measuring systems. There is great attention to quality assurance and data standards. This Ecotron has been designed to host science of the highest quality, by enabling plant-soil associations to be investigated under conditions that mimic the outside world under a wide range of potential climate / atmospheric scenarios (including those from climate change scenarios), using state-of-the-art measuring systems. 

Overall design

The Ecotron consists of three platforms, of different stages of construction. 

Macro: Complete; undergoing testing and refining while running the first experiment

This comprises 12 experimental units in a line running east-west (with a dummy unit at each end to correct for shading at dawn and dusk). The sub-soil levels are housed within in a building, the above soil levels are covered by a dome for each unit. Each can house an intact soil monolith of 4 m2 and up to 2 m deep. The monolith is placed by crane, and the container rests on a platform that is used to keep the soil surface qt the correct level and continually weighs the monolith to an accuracy of 300 g. The dome is made of a teflon-type material that is self-cleaning and highly transparent to UV A and B as well visible light. Subsoil heating is provided to recreate soil temperature profiles. Both the dome and the subsoil areas are large enough for people to work in. CO2, RH
 and temperature (10C either side of ambient; currently not below 3C, but sub-zero is planned) are controlled separately for each dome, with air replaced in each dome 2x min-1. Trace gases can be measured online, but not added. Likewise, CO2 levels cannot be kept less than ambient. The system is not closed; new air is introduced at 3m3 min_1. Automated watering systems are still being developed. Air and soil water samples are taken online for temperature, air and soil water measurements using IRGA and other dedicated instruments (including assessments of stable isotopes). The depths at which soil samples are taken depend on the experiments. Attention to data quality is very high; with the whole system being regularly calibrated using independent instruments. Scientists can also introduce their own sensors. The Ecotron team provides technical support, some lab space, data from the inbuilt network of sensors, and a powerful vision of ongoing investment and development.  

The system is well suited to experiments that last over a year. The current study looks at grassland responses to climate change, with treatments being average vs extreme hot and dry 2050 climate forecasts for the origin of the grassland (central France), with and without elevated CO2. 

Meso: Part-built. 

Similar to the macro-system, but with more replicates, open to the air, with less space in each. There will be 24 units, each open to the air to allow more flexibility in choice or organisms. The chambers will house monoliths of up to 2m2, typically smaller,  and possibly several to a unit, and will not be big enough for scientists to enter.

Micro

A very different format, aimed at experiments involving large numbers (up to 400) of much smaller experimental units (around 30 x 15 cm x 15 cm deep); the units are expected to be soil systems. The facility is inside a lab, sealed to Level 2 (ie GMOs are allowed). Inside this, there is scope for 8 incubators to control temperature and RH. Light is not varied; these are soil systems. The microcosms are kept in the incubators, and are individually transferred to a separate chamber for measurements of processes. Thus the system is a split plot design. 

Treatments

The system is designed to apply detailed climate / atmospheric scenarios, eg as taken from regional climate forecasts, with variable daily conditions. Because each dome / incubator is separately controlled, there is great flexibility in experimental design. Full details are given elsewhere (WP1). 

Role in EXPEER

Unlike the Imperial Ecotron, the Montpellier Ecotron creates experimental conditions that are very close to the ‘real world’, meaning that it should be possible to relate data directly to those from field observations made at points (ie not from towers, or using remote sensing), and apply data to larger scale ecological / climate models. Moreover, the data that are collected as standard are collected at high frequency and at very high quality standards. The Ecotron has been constructed to undertake world-leading science and is an incredibly valuable asset to the European science base and to EXPEER. It bridges the gaps between field experimentation and observation and ecosystem responses to scenarios that otherwise are found only in models. These characteristics suggest certain roles within EXPEER to help deliver experimental and observational data and models with much greater inter-operability:

1)
To transfer monoliths and other materials from EXPEER experimental sites into the Ecotron for more detailed analysis and experimentation beyond current environmental conditions. This is already happening.

2)
To help constrain field protocols for certain variables in the field; if the variable is also being measured in the Ecotron, we should support protocols that result in data that are directly comparable. 

3)
To provide a reference system for calibration and development of sensors and protocols. Such calibration would have to be built in to the Ecotron science programme, but may run alongside existing experiments. 
Data collection

Most data are collected as standard (S), although some aspects of the protocols (eg soil depth, choice of compounds to seek) are up to user. The micro-platform is different in that the individual experimental units are removed from the incubator for analysis. Not all facilities are yet up and running. There is access to power within the domes, and no problem about setting data logging etc. Here, we use the data template developed for WP2; some of the columns are irrelevant, and so are greyed out. Spatial scale here refers to whole domes / incubators or treatments / subtreatments within them. 
	Core variable
	% of LTER  sites its measured in
	Programmes it exists in
	Number of protocols used 
	Protocol existence in established programmes
	Domains it appears in
	Temporal frequency(s)
	Spatial scale(s)
	Used in EXPEER models

	Biotic diversity (floral, faunal, microbial) (U) 
	
	
	
	
	
	Up to user
	Treatment or sub-treatment
	

	Air Temperature (S)
	
	
	
	
	
	Every ... 
	Dome / incubator
	

	Soil Temperature (domes)
	
	
	
	
	
	Every ..
	Dome. Depth is up to user
	

	Relative Humidity (S)
	
	
	
	
	
	Every ...

	Dome / incubator
	

	Soil moisture, chemistry (S)
	
	
	
	
	
	In domes, every ... at depths selected by users

In micro; up to user
	Treatment or sub-treatment
	

	Atmospheric quality / gas composition (S)
	
	
	
	
	
	Every ...

IN micro, up to user
	Treatment / subtreatment
	

	Energy, matter and water budgets (S) 
	
	
	
	
	
	Up to user
	Treatment or sub-treatment
	


�What range?


�I know these are effectively ongoing .. 





