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METHODS MANUAL
Proposal generated though the discussion between Dr Josef Cihlar, Dr Markus Reichstein, Dr Chris Schmullius, Dr Günther Seufert and Dr Anatoly Shvidenko.

Background
To be successful, TCO must foster the production of consistent data sets (in space and time). This requires the specification of procedures for collecting, processing, and managing such data sets. Since carbon cycle studies require a variety of measurement and analysis approaches, diverse methods need to be specified.
Aim
To produce a manual of procedures for:

· 'site' level measurements including upscaling carbon assessments (i.e. estimation over large areas);
· full carbon accounting;
· a full GHG accounting framework (i.e., CO2, CO, CH4, VOCs, C) as well as N pools and fluxes;
· data production that is compatible with present and future measurement and modeling techniques.
Context
Carbon budget may be studied/quantified at many spatial scales; the aim is to provide the information required to take site (patch) measurements.
Strategy
Obtain from a 'site':

1) Information that describes the (uniform) 'site' and its internal variability;

2) Information that will place the 'site' within the context of the higher spatial scale.
Spatial scales of 'site':

Patch: an area of land which functions in a uniform way from the C cycle viewpoint, as homogenous and characteristic as possible (e.g. grass plot).
Flux footprint: an area contributing fluxes measured by EC (typically <0.5 km away, varies with canopy and terrain roughness); consists of a repeated pattern of different patches in relatively fixed proportions.
Landscape: an ensemble of flux footprints, consisting of a pattern on flux footprints (proportions may be variable). Spatial scale not well defined but includes a 'tall' tower and aircraft measurement scales.
Biome (?): an assembly of landscapes with similar in terms of physiography, ecology and biogeochemical processes. Includes 'tall' tower and aircraft measurements.
Proposed handbook structure
Four major sections:

1. Procedures for 'site' characterization (including size, homogeneity, where/how it fits within the next larger spatial scale).
2. Procedures for measuring/describing environmental drivers (climate, disturbances, atmospheric deposition, etc.).
3. Procedures for measuring/describing pools (overall and compartments) and changes in these.
4. Procedures for measuring fluxes of energy, water and CO2.
Steps to completion
1. Assemble existing manuals already available;
2. Distribute for assessment of suitability of existing manuscripts;
3. Identify existing applicable standards*;
4. Adopt existing standards where community consensus exists (though video conference);
5. Solicit writers for portions where no agreed-upon standards exist, and prepare;
6. Distribute draft for comments;
7. Hold a workshop, prepare draft final;
8. Final review and publication.
* C pools and their changes: CarboEurope - Forcast, Fluxnet Canada, Fluxnet, LTER Manual (A. Knapp, 2003), IBP, ICP Level 2 (litter, growth), IGBP protocols

Outline proposed by Dr Scholes
Observing Fluxes in Terrestrial Ecosystems: The GTOS manual of methods

1. The purposes of taking flux measurements

1.1.  Definitions of fluxes, pools, etc.
1.2.  Main users of flux information and their needs

1.3. Brief history and overview of flux measurement techniques

2. Site selection, location and preparation

2.1. Representivity and practicality

2.2. Particular constraints for gas flux technologies

3. Site characterization and ancillary data

3.1. Maps and images

3.2. Land use in the past and present

3.3. Soil, including nutrient status and dynamics

3.4. Vegetation, including monitoring of leaf area and stem increment

3.5. Fauna, including herbivory

4. Energy, momentum and water fluxes

4.1. Radiation: upward and downward longwave, shortwave and PAR, 

4.2. Soil heat flux

4.3. Soil and vegetation temperature and heat storage

4.4.  Wind measurements

4.5.  Evaporative fluxes by eddy covariance and other techniques

4.6. Soil water monitoring

5. Carbon dioxide and trace gas fluxes

5.1. CO2 measurement systems

5.2. Eddy covariance

5.3. Soil and heterotrophic respiration

5.4. Autotrophic respiration

6. Disturbance

6.1. Managing the disturbance regime

6.2. Minimizing disturbance by researchers

6.3. Observing and recording disturbance: frequency, extent, type and intensity

6.3.1. Fire

6.3.2. Harvest

6.3.3. Wind and storm

6.3.4. Herbivory

7. Non-gaseous fluxes to and from the system

7.1. Leachates and overland flow

7.2. Wind transport and deposition

7.3. Harvest removals

8. Error analysis and quality control

8.1. Data corrections and checks

8.2. Budget closures

8.3. Capturing variation in space and time

9. Data management

9.1. Best practice principles

9.2. Data sharing

9.3. Archiving

Appendices

Equipment specifications and suppliers
During the discussion on the manual it was suggested that an additional section should be added on “upscaling”.
