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Abstract
A workshop dealing with uncertainty estimation in flux measurements of the greenhouse gases N2O, CH4 and CO2 from static chambers will be held in Copenhagen, Denmark in November 2008. The workshop is a follow up to a chamber calibration campaign held in Hyytiälä, Finland in August-September 2008 where different chamber designs and measurement protocols have been assessed under controlled laboratory conditions. 
Scientific summary

In many environmental studies the soil fluxes of the greenhouse gasses (GHG) nitrous oxide (N2O), methane (CH4) and carbon dioxide (CO2) are measured by closed static chambers. Due to large spatial and temporal variability of GHG production and consumption in soils, a large number of replicate chambers are often required. Dependent on the chamber design the magnitude of impact in the surroundings vary, and is difficult to assess in quantitative terms. 
The chamber type and measurement protocol substantially affect the flux of the target gas from the soil to the atmosphere. In general, most chamber types tend to underestimate trace gas fluxes from the soil by slowing down the gas diffusion from the soil to the chamber headspace during the measurement. So far comparisons between chambers have mainly focused on CO2. These comparisons showed relatively large differences in CO2 fluxes between chamber types or indicated chamber-specific limitations. Due to generally much smaller fluxes of N2O and CH4 from the soil than of CO2 it could be expected that the results obtained from CO2 chamber calibration are not directly applicable to the other gases. Furthermore, few data are available of inter-comparisons between different static chamber designs when considering GHG fluxes.

To obtain information on the differences between static chambers a chamber calibration campaign will be organized. The purpose of the campaign is to test different types of static chambers for N2O, CH4 and CO2 fluxes under controlled conditions using a constant flux calibration tank. The overall aim of the measurement campaign is to improve measurement quality in gas fluxes of N2O, CH4 and CO2 from soils, to provide guidelines for chamber designs and sampling procedures. The aim is also to bring together scientists and to discuss these problems with researchers working in the field of GHG fluxes from different ecosystems.

The chamber calibrations will be carried out at Hyytiälä Forestry Field Station in southern Finland (61◦51’N, 24◦17’E) during late summer-autumn 2008. The calibration of static chambers is conducted using a chamber calibration tank that includes a cylindrical stainless steel tank with a polyethylene perforated lid and a layer of quartz sand on the top of the lid. At the start of the calibration a known concentration of each of the target gases, N2O, CH4 and CO2, are injected inside the calibration tank. The concentrations of the gases inside the tank are monitored continuously. The flux from the tank through the sand bed to the atmosphere is calculated from the decrease in gas concentration inside the tank. During the monitoring period, chamber measurements are conducted on the sand bed of the calibration tank. Gas samples are taken from the headspace of each chamber in the same way as during normal chamber measurements for each chamber design. Then the actual flux from the calibration tank is compared to the flux measured by the chamber. This provides estimates on the under- or overestimation of fluxes for each chamber tested.

We expect that studies of GHG fluxes from soils in a wide variety of ecosystems will increase in number in the near future due to increasing focus on global warming, specification of national GHG inventories and climate change mitigation strategies. 

A quantitative description and understanding of how a chamber works under controlled conditions is valuable because it provides a possibility to assess the limitations and uncertainties in the experimental setup and sampling procedure. Future projects could use the results as guidelines for chamber design and measurement protocol in the field. The uncertainty estimates for flux measurements could further be used for interpretation of GHG flux time series and as a tool to evaluate and develop process based mathematical models. We also believe that the calibration campaign and the following workshop can promote cooperation across research community boundaries as well as creating a common platform of knowledge for static chamber measurements. 
Workshop program
A workshop on the measurement of GHG (N2O, CH4 and CO2) fluxes using static chambers is organized in Copenhagen, Denmark in November 2008. The workshop is a follow up to the measurement campaign “Comparison of static chambers to measure N2O, CH4 and CO2 fluxes from soils” that will be held in Hyytiälä, Finland July-September 2008.The aim of the workshop is to discuss error sources and solutions related to static chamber measurements and to draft common papers based on a chamber calibration campaign.

The workshop is a joint meeting where the participants of the campaign and other researchers interested discuss the data and challenges related to static chamber measurements, and in the end work towards publishing the results in international peer reviewed journals. Invited speakers will address the subjects of chamber measurement and uncertainties in sampling of gas in the field. We have agreed with Dr. Petra Kroon from the Energy Research Centre of the Netherlands, The Netherlands, Dr. Nicolas Brüggemann from the Institute for Meteorology and Climate Research, Garmisch-Partenkirchen, Germany, and Dr. Jukka Pumpanen from the Department of Forest Ecology, University of Helsinki, Finland about giving key note lectures during the workshop. In addition, each participant will give a short presentation on his / her field of work and prepare a poster.

Group work sessions will also be held where researchers from different communities will discuss how to implement common chamber designs in future research projects of gas fluxes from soils. We will also discuss which chamber types are most suitable for a specific ecosystem, ranging from grasslands over forests to wetlands. 
Group work topics

1. Design an ideal static chamber for N2O and CH4 flux measurement

2. How to minimize errors in static chamber measurement and sampling?

3. Low cost chambers vs. high tech chambers – where to compromise?
4. How to implement a common chamber design across Europe? Challenges and implications?
The workshop is intended for a maximum of 20 participants who will be selected from the participants of the calibration campaign and from other interested applicants. The workshop will be announced in mailing lists of different research communities and applicants will be chosen to represent as many organizations as possible. In addition to the 20 participants, 2-4 invited speakers will be invited to present their views and participate in the discussions on the uncertainties or error sources in chamber measurements. 
Program 
Day 1

13:00 Arrival and registration
14:00-14:30 Coffee 

14:30-15:00 Welcome and general information

15:00-15:30 Short presentation of all participants

15:30-16:30 Overview of the chamber calibration campaign for N2O, CH4 and CO2
16:30-17:00 Invited speaker 1: uncertainties in chamber measurements (Jukka Pumpanen)
17:30-18:00 Invited speaker 2: calculations of GHG fluxes measured by static chambers (Petra Kroon)
18:00-20:00 Dinner

20:00 Ice breaker, and poster session
Day 2

08:00-09:00 Breakfast

09:00-10:30 Short presentations from each participant in the chamber calibration

10:30-11:30 Brainstorming, group work 
12:00-13:00 Lunch

13:00-13:30 Invited speaker 3: Up-scaling of chamber measurements: how to handle uncertainties (Nicolas Brüggemann)
13:30-14:00 Group work 
14:00-15:00 Group work 
15:00-15:30 Coffee

15:30-16:30 Group work
16:30 Visit to Copenhagen city and restaurant dinner

Day 3

08:00-09:00 Breakfast

09:00-10:30 Work towards common papers, group work 
10:30-12:00 Summing up the discussion, group presentations

12:00-13:00 Lunch

13:00- Home
Budget of the workshop, calibration campaign and total of both
Budget of workshop: covering travel and accommodation (incl. meals) 

	Usage
	EUR

	Travel expenses, 500 EUR each participant, 20 participants, 3 invited speakers, 1 organizer
	12000

	Accommodation
	8500

	Administrative costs
	1000

	Total estimated costs
	21500


Budget of chamber calibration campaign, July-September 2008
	Usage
	EUR

	Students: 10 x 500 € travel grant each
	5000

	Accommodation: 10 students, 40 € / day, each 6 days
	2400

	Mari Pihlatie:
	

	Travel costs
	300

	Daily allowance, 40 days, 40 x 15 €
	600

	Accommodation, 40 days
	1600

	Jesper Riis Christiansen:
	

	Travel costs
	500

	Daily allowance, 30 days, 30 x 15 €
	450

	Accommodation, 30 days
	1200

	Jukka Pumpanen:
	

	Travel costs
	200

	Daily allowance, 10 days
	150

	Accommodation, 10 days
	400

	Antti-Jussi Kieloaho (MSc student):
	

	Grant, 2 months
	3200

	Travel costs
	150

	Daily allowance, 35 days, 35 x 15 €
	525

	Accommodation, 35 days
	1400

	Terhi Rasilo (PhD student):
	

	Grant, 2 months
	4400

	Travel costs
	200

	Daily allowance, 10 days
	150

	Accommodation, 10 days
	400

	Hermanni Aaltonen (PhD student):
	

	Grant, 1 month
	2200

	Travel costs
	200

	Daily allowance, 30 days
	450

	Accommodation, 30 days
	1200

	Laboratory costs etc:
	

	GC gas analysis, tank 5000 + chambers 3000 gas samples
	5000

	Administrative costs
	1500

	Total
	33775


Total budget of the workshop and the calibration campaign, and funding applied from ESF-NinE.

	Usage
	Total budget EUR
	Co-funding ACCENT
	Co-funding COST
	ESF-NinE Final

	Travel
	18550
	
	
	

	Accommodation
	17100
	
	
	

	Meals lunch dinner
	2325
	
	
	

	Local administrative costs
	2500
	
	
	

	Other measurement campaign costs
	14800
	
	
	

	Total budget
	55275
	15000
	1350
	38925


