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Extreme events 

Ecosystem experimentation related to climate change has been carried on for several decades 

providing valuable information on ecosystem responses to increased atmospheric CO2 and 

temperatures and altered precipitation. Experiments have been carried out in a wide range of 

ecosystems and climatic conditions and for time ranges of years to decades. They include many 

single factor experiments as well as a more limited number of multifactor experiments in which 

interactions among factors have been addressed. These experiments have generated significant 

knowledge about ecosystem responses to the main climatic stressors, have informed and tested 

models, and have built the foundation for major policy advice e.g. in the IPCC assessment reports. 

Common to these experiments is that they have in most cases been based on “most likely scenarios” 

or “average scenarios” and in cases where extreme weather conditions have been addressed, these 

extremes are mostly “moderately extreme”. This means that our knowledge about the harshest, 

most extreme conditions that surpass thresholds and tipping points is generally limited and mostly 

lacks experimental confirmation. Further, this means that ecosystem models also lack that 

knowledge and/or validation against measurements. 

Therefore, the workshop in Florence will focus on “extreme extremes”. What is our current 

understanding of such events, and their corresponding thresholds and tipping points? How do 

thresholds differ across ecosystems and successional states? How do organisms and ecosystems 

respond and recover when thresholds are exceeded, and how will global changes affect the recovery 

trajectories? How have and can we address these questions experimentally and in models? 

What is our current understanding of plant and ecosystem responses to very 

extreme events and how do we close the gaps in knowledge from an 

experimental and modelling point of view? 

 

Programme 

The meeting is devoted into a 50:50 division of time between scientific presentations (incl. posters) 

and group discussions. Hereby, the workshop is specifically designed with ample time for discussions 

and interactions among participants. Talks will vary in length with most talks being short and 

“statement-like” rather than long and comprehensive. The sessions are: 

Main sessions: The workshop consists of 4 sessions identifying the gaps in knowledge and the 

suggesting answers to close them. Key questions addressed are: 

1. What is the current conceptual understanding of ecosystem responses to very extreme 

conditions and ecosystem recovery? 

2. Long term ecosystem responses to climate change - what do current models tell us? 

3. Interactions between climate change, disturbance regimes and successional stages – what 

does the experimental evidence tell us? 

4. Impacts of extremes - how do we design future experiments and models to tackle the 

unknowns? 



Field trip: An excursion is held on 12th April in the area around Florence. The main visit will be the 

natural CO2 springs Rapolano Terme south of Florence. The visit will include historical/cultural 

highlights. See field trip description later. 

Model session: Session 2 on modelling differs from a typical model session in the sense that we 

have asked 2 model groups (Ben Smith (LPJguess) and David Medvigy (ED2)) to run a given set of 

scenarios relevant to the topic and provide the results. Given that models are a conceptualization of 

our current understanding, these outputs can be considered hypotheses of ecosystem responses. 

They may be right or wrong, thereby pointing at potential lack in our understanding, which is what 

we want to get at. The model results will be commented on by a panel of modellers and form the 

basis for discussion with the whole audience. Hereby we hope to be able to identify potential future 

work including experiments and modelling. 

Breakout sessions: The group discussions will be organized in smaller breakout sessions with the 

goal of outlining a plan or a synthesis paper identifying key messages related to the overall topic. 

Each breakout group should ideally synthesize and discuss the state of knowledge within the area 

and identify gaps in knowledge and abilities to model it at a local and global scale. The breakout 

groups will be given sufficient time to discuss and condense their thoughts and outline a plan for 

developing a product after the end of the meeting. All participants have been specifically chosen 

because of their past and/or ongoing work of relevance to the topic. In order to organize the 

breakout sessions most efficiently and with the greatest relevance to the participants’ interests, we 

will ask all participants to share their views on the most urgent science questions and gaps in 

knowledge as part of the meeting registration process. 

Poster session: Participants not giving an oral presentation have been encouraged to bring a poster 

for the poster session Wednesday afternoon. The poster session will be initiated with a “pitch-

presentation” where each presenter will be given 1 minute to show one slide and highlight the 

poster. 

Tuesday 12th April 

8.30 AM Field Trip (see special description) 

7.00 PM Dinner (Self Organised) 

  



Wednesday 13th April 

Introduction and rationales 

8.30 AM Franco Miglietta - Welcome to Florence, practicalities 

8.40 AM Claus Beier - extreme extremes - current approaches and future challenges 

Session 1 - Conceptual understanding 
Short conceptual understanding from individual researchers and specific ecosystem/process point of view. 

9.00 AM Josep Penuelas - On ecophysiological perspectives on extremes 

9.15 AM Anke Jentsch - On the edge of life: Using disturbance and transition zones to forecast extremes 

9.30 AM Melinda Smith - Climate extremes and extreme ecological responses 

9.45 AM 
Craig Allen - Interactions among extreme drought/heat events, non-linear disturbances and multiple 
thresholds of tree mortality. 

10.00 AM Gyorgy Kröel-Dulay - On the importance of ecosystem stability and successional stage 

10.15 AM Bill Anderegg - On legacy effects and recovery from climate extremes 

10.30 AM Coffee break 

11.00 AM Conceptual understanding: break out sessions. Discuss personal views and perspectives on conceptual 
ideas. Discussion to identify and discuss similarities and differences among the different talks / models, and 
add additional input. Can we come up with some Unified conceptual frameworks or understanding that can 
guide our experiments and modelling? 

Group 1 Organism-level responses and thresholds Craig Allen, Josep Penuelas 

Group 2 Extreme events: Ecosystem responses and legacies  Bill Anderegg, Melinda Smith 

Group 3 Disturbance, succession, and stability Anke Jentsch, Gyuri Kröel-Duley 

12.00 AM Lunch 

Session 2 - Modelling thresholds and long term disturbance changes 
What does model prediction tell us about ecosystem responses to extreme climatic changes? Results of model runs with and 
without an extreme scenario including scaling issues. Presentations from 2 model applications and panel discussions. 

1.00 PM Ben Smith & David Medvigy - introduction to model experiment, model features and scenarios 

1.10 PM Ben Smith - Key predictions of extreme scenarios by LPJ Guess 

1.30 PM David Medvigy - Key predictions of extreme scenarios by ED2 

1.50 PM Round up and main conclusions 

2.00 PM 
Panel comments and discussion - reflections from personal model background, experiences and 
model/system understanding. What confirms and/or deviates from expectations? Major surprices? 

2.00 PM Anja Rammig 

2.05 PM Jeremy Lichstein 

2.10 PM Yiqi Lou 

2.15 PM Elena Shevliakova 

2.20 PM Ed Rowe 

2.25 PM Plenary discussion 

3.00 PM Poster session  -pitch talks 

3.30 PM Poster session – incl. coffee & Beer 

5.30 PM Free time - break 

7.00 PM Dinner 

  



Thursday 14th April 

Session 3 - Experimental results 
Results from experiments demonstrating ecosystem or process responses to extreme climatic changes or events. 

8.30 AM Milena Holmgren - Resilience of tropical forests to climate variability 

8.45 AM Alan Knapp  -What have experiments taught us about climate change and grasslands? 

9.00 AM 
Klaus S Larsen – How do extreme events modulate long-term climate trends? Some lessons from European 
shrubland climate experiments 

9.15 AM Will Pockmann - The causes and consequences of tree mortality in a piñon-juniper woodland. 

9.30 AM Discussion 

10.00 AM Coffee break 

Session 4 - Planning future Experiments 
Presentations on ideas or directions for future experiments and modelling 

10.30 AM Lindsey Rustad - Ice storm experiment, a new example 

10.45 AM Juergen Kreyling - Designing experiments that capture extremes 

11.00 AM 
Jeff Dukes - Experiments to quantify how disruptive extreme events will affect mean global change 
responses 

11.15 AM Yiqi Luo - Linkages between models and experiments 

11.30 AM Discussions 

12.00 AM Lunch 

Break out Session 
Discussion of “gaps in understanding” and need and directions for future experiments and modelling. All groups should have in 
mind how the discussions and conclusions interact with experimentation and modelling – How do we make the right 
experiments, how do we model it and how do we scale it? Ideally outline a paper including key participants and responsibles. 

1.00 PM Break out session (tentative titles – may be modified at workshop) 

Group 1 

When do extremes really matter? 
Identification of thresholds, tipping points & generalisations, Common metrics for assessment. 
Mechanisms of sustainability and resilience and shifts in resilience. Primary physical and biological 
thresholds determining shifts. Interactions with other simultaneous drivers.  

Group 2 

How does “timing” interact or determine responses? 
Successional stage and regime shifts. Hierarchy of responses. Timing of effects relative to ecosystem 
conditions. Alternating and repeated extremes. Abrupt shifts and early warning signals. Extreme events 
and associated disturbances. 

Group 3 
What determines recovery and recovery to what? 
Optimal vs non-optimal recovery. Mortality facilitating recovery. Creation of new niches and new species 
response types. Niche model challenges. Legacy effects. 

Group 4 
How do we scale extreme events? 
Single events vs. regime shifts. Short vs. long term effects. Niche model challenges. Modelling of storm 
impacts. Modelling of drought stress. Legacy effects and scaling. Non linearity. Modelling interactions. 

3.00 PM Coffee break 

3.30 PM Break out session cont. 

5.30 PM Free time 

7.00 PM Conference dinner 

  



Friday 15th April 

8.30 AM Break out sessions – Wrap up and further work 

10.00 AM Coffee break 

11.00 AM Plenary wrap up from break out sessions, publication plans and invitations 

12.00 AM End of workshop – lunch and travel 

    

 

Practical matters 

CLIMMANI and INTERFACE will cover your costs for travel and accommodation according to general 

travelling rules. These will be different for those invited by ClimMani and those invited by 

INTERFACE. We have specified the arrangements below. 

VENUE - The venue is in Florence at Accademia dei Georgofili.  

HOTEL - We have NOT arranged with a hotel, so you have to book your hotel yourself. Florence is 

reasonably small so any hotel in the “Center” area will be within walking from the venue. 

REIMBURSEMENT - Reimbursement arrangements are different for the Americans and the 

Europeans. The rules are given below in brief and in detail in the APPENDICES. 

• CLIMMANI - Reimbursement will be organized via the eCOST system. In addition to this letter 

you will receive an email invitation where you have to go in and accept your participation. This 

is also where you subsequently have to specify your travel costs. The specific rules are given 

below in Appendix A. 

• INTERFACE - Your travel costs will be reimbursed after the meeting up to a total of $3000, and 

your point of contact for reimbursements will be Ms. Jennifer Spitznagle (jlspitzn@purdue.edu).  

Details of reimbursable costs are below in Appendix B.  Note that you will need to save most 

receipts and submit a hard copy of your reimbursement form by mail.  



Field trip 

Tuesday, 12th April 2016 

The field trip will start at 08:30 in Piazza della Libertà, that is about 15 minutes far from the Main 

train Station Santa Maria Novella. 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

The field trip will leave Florence in the morning by bus. Heading to Rapolano Terme (1.5hr drive) 

where a guided visit to the CO2 spring of Bossoleto will be organized. 

 

Bossoleto is a natural crater in the travertine rock where a number of gas vents release large amount 

of almost pure CO2 in the atmosphere. Due to this peculiar features the vegetation of the spring is 

naturally exposed to elevated CO2 concentrations that vary in dependence of the distance from the 

vents. 

Due to the calcareous nature of the travertines, plant biodiversity is high, with trees, shrubs and a 

large numbers of spontaneous herbs. 

 

After the visit, the group will have lunch in a local 

"Trattoria" (to be paid individually) and will stop-over a 

couple of times during the return to Florence to enjoy 

some of the most spectacular sightseeing in Central 

Tuscany. 

 

 

 



 

 

The arrival in Florence is scheduled approximately at 6:00 PM. 

 

   



Poster session – titles of posters 

Each poster presenter will have to bring 1 slide presenting the ultimate advertisement of the poster 

story and take home message – and will be offered a 1 minute pitch presentation 

 

 1 Hans De Boeck Recovery of alpine grasslands after exposure to climate extremes of varying intensity 

 
2 Sara Vicca 

How do ANPP responses in long-term drought experiments correspond to the spatial and 
temporal relationship between ANPP and precipitation 

 3 Klaus Steenberg Larsen Novel GHG measurements from a Danish heathland 

 4 Inger Kappel Schmidt Contrasting impact of droght across plant life stages 

 5 Pille Mänd The effect of extreme soil moisture on resource-allocation strategies of trees 

 6 Nicola Lechner Drought impacts in temperate systems – A regional study of herbaceous plants 

 7 Johannes Ransijn (tentative) Beyond metaphysics - Causality and ecosystem responses to climate change 

 8 Bjarni D. Sigurdsson Large, fast and persistent carbon losses in naturally warmed sub-arctic grassland soils 

 9 Stef Bokhorst Impacts of extreme winter warming events on sub-Arctic ecosystems 

 10 Hanna Lee The effects of drought extremes on heathland ecosystem in western Norway 

 11 Francisco Lloret Plant climatic niche and community response to episodes of extreme drought  

 12 Thomas Wohlgemuth Phoenix-like regeneration after the extreme  

 13 Stampfli Andreas Impact of extended summer drought and management intensity on temperate grasslands 

 14 Sabine Reinsch Drought induced alternative stable states of soil moisture 

 
15 Sonja Leitner 

Linking NO, N2O and CO2 emission peaks to the mobilization of mineral N upon rewetting of 
dry soil 

 16 Ed Rowe How will climate change affect air pollution policy in relation to biodiversity? 

 
17 Heidi Asbjornsen 

Challenges and opportunities for coordinated approaches to precipitation manipulation 
experiments in forest ecosystems 

 18 Jennifer Holm tba 

 
19 Cari Ficken 

Linking to mycorrhizal functioning to soil carbon dynamics under acute and chronic drought 
stress 

 20 Amber Churchill Diversity as a control on non-linear ecosystem responses to anomalous climate events  

 21 Laura Ladwig Consequences of extreme winter climate events in temperate ecosystems 

 
22 Ellen Stuart-Haentjens 

Production of a temperate deciduous forest exhibits a threshold  response to increasing 
disturbance severity 

 
23 Zac Ratajczak tba 

 

  



Participants 

Participant name Email adress Institute 

Aimee Classen aimee.classen@snm.ku.dk University of Copenhagen 

Alan K. Knapp aknapp@colostate.edu Colorado State University 

Alberto Mattedi alberto.mattedi@fmach.it FoxLab 

Alessio Giovanelli giovannelli@ivalsa.cnr.it CNR-IVALSA 

Amber Churchill amber.churchill@colorado.edu University of Colorado Boulder 

Anja Rammig Anja.Rammig@tum.de 
Land Surface-Atmosphere Interactions, TUM School of Life 

Sciences Weihenstephan 

Anke Jentsch anke.jentsch@uni-bayreuth.de Disturbance Ecology University of Bayreuth 

Ben Smith ben.smith.lu@gmail.com Lund University 

Bill Anderegg anderegg@princeton.edu University of Utah 

Bjarni D. Sigurdsson bjarni@lbhi.is Agricultural Univeristy of Iceland 

Bridget Emmett bae@ceh.ac.uk Centre for Ecology and Hydrology 

Cari Ficken cari.ficken@duke.edu Duke University 

Claus Beier cbe@ign.ku.dk University of Copenhagen 

Craig D. Allen craig_allen@usgs.gov 
US Geological Survey, Jemez Mountains Field Station, New 

Mexico 

David Medvigy dmedvigy@princeton.edu Princeton University 

Ed Rowe ecro@ceh.ac.uk Centre for Ecology and Hydrology (CEH) 

Elena Shevliakova elena@princeton.edu National Oceanic and Atmospheric Administration 

Ellen Stuart-Haentjens goodrichstej@vcu.edu Virginia Commonwealth University 

Federico Carotenuto f.carotenuto@ibimet.cnr.it CNR-IBIMET 

Francesco Vaccari f.vaccari@ibimet.cnr.it CNR-IBIMET 

Francisco Lloret francisco.lloret@uab.cat CREAF, Universitat Autonoma Barcelona 

Franco Miglietta f.miglietta@gmail.com IBIMET-CNR 

György Kröel-Dulay kroel-dulay.gyorgy@okologia.mta.hu MTA Centre for Ecological Research 

Hanna Lee hanna.lee@uni.no Uni Research Climate / Bjerknes Centre for Climate Research 

Hans De Boeck hans.deboeck@uantwerp.be University of Antwerp 

Heidi Asbjornsen heidi.asbjornsen@unh.edu University of New Hampshire 

Inger Kappel Schmidt iks@ign.ku.dk University of Copenhagen 

Jeff Dukes jsdukes@purdue.edu Purdue University 

Jennifer Holm jaholm@lbl.gov Lawrence Berkeley National Laboratory 

Jeremy Lichstein jlichstein@ufl.edu University of Florida 

Johannes Ransijn johannesransijn@gmail.com Bayreuth University 

Josep Peñuelas josep.penuelas@uab.cat CREAF-CSIC-UAB 

Juergen Kreyling juergen.kreyling@uni-greifswald.de Greifswald University 

Karin Hansen karin.hansen@ivl.se IVL Swedish Environmental Research Institute 

Klaus Steenberg Larsen ksl@ign.ku.dk University of Copenhagen 

Laura Ladwig lmladwig@wisc.edu University of Wisconsin - Madison 

Lindsey Rustad rustad@maine.edu US Forest Service 

Lorenzo Genesio l.genesio@ibimet.cnr.it CNR-IBIMET 

Marin Tudoroiu borys19@gmail.com Fondazione Edmund Mach 

Melinda Smith melinda.smith@colostate.edu Colorado State University 

Michael Bahn  michael.bahn@uibk.ac.at Institute of Ecology, University of Innsbruck 

Milena Holmgren Milena.Holmgren@wur.nl Wageningen University 

Nicola Lechner nicola.lechner@student.uni-tuebingen.de Evolution and Ecology, Department Plant Ecology 

Pille Mänd pille.mand@gmail.com dep. of Botany, Institute of Ecology and Earth Sciences 



Sabine Reinsch sabrei@ceh.ac.uk Centre for Ecology and Hydrology 

Sara Vicca sara.vicca@uantwerpen.be University of Antwerp 

Sonja Leitner sonja.leitner@boku.ac.at 
University of Natural Resources and Life Sciences Vienna 

(BOKU), Institute of Soil Research 

Stampfli Andreas andreas.stampfli@bfh.ch Bern University of Applied Sciences 

Stef Bokhorst stef.bokhorst@nina.no NINA 

Thomas Wohlgemuth thomas.wohlgemuth@wsl.ch 
Swiss Federal Institute for Forest, Snow and Landscape 

Research WSL 

William Pockman pockman@unm.edu University of New Mexico 

Yiqi Lou yluo@ou.edu Nniversity of Oklahoma 

Zak Ratajczak  zaratajczak@gmail.com University of Virginia 

 

  



APPENDIX A: Reimbursement rules for ClimMani-funded participants 

You will, well before the meeting, be sent an electronic eCOST invitation (Sender: "noreply@cost.eu" 

and Title:  "[COST] Action ES1308 Meeting invitation: ....").  

 

You have to log into eCOST using a link in the invitation mail and then you will also have to give the 

banking information you want to receive the reimbursement to (if you haven’t already done that at 

previously in eCOST). You will also be asked to accept (or decline) the invitation and then you will be 

directed to a page where you should enter your travel times and travel costs. You can first just enter 

the info you have at hand and press "Save" at the bottom of the page to finish the registration.  

 

The night after the meeting you will get an electronic reminder to finish filling out this travel claim 

form and attaching electronic copies of all necessary receipts, before you submit your travel claim. 

You have to have done this within 30 days from the meeting. 

 

Your travel costs will be reimbursed as:  

 Hotel costs will be reimbursed by a flat rate of 120 EUR/night (no receipts necessary).  

 Food costs will be reimbursed by a flat rate of 20 EUR/meal (2 meals/40 EUR = full day). (no 

receipts necessary).  

 If the Local Organizer supplies any lunches/dinners or other costs included by the flat rate he is 

entitled to ask you to pay part of it to him. If this is needed will be announced before the 

meeting. 

 Actual long distance transport costs will be reimbursed, in accordance to the COST rules. But 

please note restrictions that apply for e.g. only using the lowest available economy airfares up to 

a maximum of 1200 EUR. Business class air tickets will not be reimbursed. The long distance 

transport can be with plane, train or car. For the first two you need to submit a copy of the 

receipt with the travel claim after the meeting, but car travel is reimbursed by 0.2 EUR/km (0.3 

EUR/km if more than one participant shares the car; max 2000 km). You then need to submit a 

GoogleMap figure showing the route and the distance with the travel claim.  

 Participants staying for the whole four-day meeting can at maximum get five hotel nights 

reimbursed. I.e. it is allowed to stay one extra day, IF participants can show that they can’t arrive 

in time for the meeting start or can’t reach their home during the same day as the last such 

activity ends. 

 Local travel costs (usually meaning from home to airport and from airport to/from venue and 

between venue and hotel during meeting) is either reimbursed with a flat rate of 25 EUR (then 

no receipts are needed) or from copies of actual receipts that are submitted with the travel 

claim. According to COST rules taxi costs are only reimbursed if flight arrivals/departures are 

later than 22:00 or earlier than 7:00, and then only as 80 EUR at maximum. 

 Further info about COST reimbursement rules can be found at the COST homepage. 

 

APPENDIX B: Reimbursement details for INTERFACE-funded participants 

INTERFACE-invited participants:  After the meeting, INTERFACE will reimburse the cost of your 

travel and meals and accommodation, up to pre-set limits.  We will contact you with details of the 



reimbursement process closer to the date of the meeting, but receipts will be needed for 

reimbursement. 

 

INTERFACE will fully reimburse airfare on an individual basis to a limit of $1800 (but please keep 

costs down where possible), and will additionally reimburse the combined costs of local travel (i.e., 

to/from airports), accommodation, meals, airport parking, and other expenses to a limit of $1200.  

Thus, the maximum reimbursement for any participant would be $3000.  Note that flights to Europe 

on US carriers can be much cheaper if you choose to stay an additional day or two (e.g., over a 

Saturday night). 

 

Airfare: We can only reimburse for economy class airfare. Also, participants must travel on US-

flagged air carriers or EU-flagged carriers, as per the Fly America Act and the Open Skies Agreement. 

EU countries can be found at:   

http://europa.eu/about-eu/countries/index_en.htm 

Recent agreements also extended the Open Skies Agreement to Switzerland, Iceland, and Norway. 

If you are booking a flight that has a codeshare, be careful to book flights as, for example, American 

Airlines 123, NOT as non-EU airline flight 4321 operated by American, which could not be 

reimbursed. If you would like to take advantage of the meeting to arrange a longer visit to Italy, 

please note that many airline tickets are quite a bit cheaper if you manage to stay over on a Saturday 

night. Also, as mentioned above, it is typically more convenient and much cheaper to fly to Rome, 

Milan or Bologna and go by train from those airports to Florence. The transfer times to Florence 

from these cities are ½-2 hours. 

 

Other expenses: Other travel, accommodation, and meals costs will be reimbursed up to a total limit 

of $1200. 

The following travel expenses, with proper itemized paid receipts, can be reimbursed within this 

limit: 

 Shuttle or personal transportation to/from the home airport (Personal Mileage will be paid at 

Purdue’s current rate of $0.54/mile); 

 Parking at the home airport if applicable; 

 Local travel (e.g., train) between destination airport and Florence and within Florence during 

meeting dates 

 Hotel in Florence for nights of April 11-15 

 Up to 5 days of subsistence (up to $100 per day; meal receipts are NOT required). 

 

Please note that your travel costs will be reimbursed after the upcoming meeting, and your point of 

contact for reimbursements will be Ms. Jennifer Spitznagle (jlspitzn@purdue.edu).  When you have 

arranged flights, please fill out the Google form.  Since Italy is a busy place at this time and the 

meeting date is approaching, we encourage you to arrange your flight soon. 

  


