Break-out Group I - Carbon Stocks

The group discussed generally the requirements for answering the question: How much carbon is stored in the (forest) ecosystems of the world, and what is the distribution of forest carbon stocks?

A general observation: even when discussing carbon stocks (as opposed to changes in stocks), most of the interest in quantification of carbon stocks results from wanting a better estimates of changes in those stocks.

Answers and discussions for more specific questions were as follows:


1. What is the required in spatial resolution of forest carbon stocks?

The required resolution is less than or equal to 100m. 

· This is the resolution at which many disturbances occur, both anthropogenic and non-anthropogenic. 

· It is also likely to be the coarsest resolution acceptable to the applied community seeking to verify changes in carbon stocks for carbon trading, the Kyoto Protocol, and follow-ons. Some activities occur at spatial scales of 10m or less. 

· The argument was made that using resolution coarser the 100m is poor for models such as ED because of non-linearities between carbon stocks and carbon fluxes.

Sassan observes differences in biomass between adjacent hectares of 12-15%.

Do we need model experiments that demonstrate the loss of information with resolutions coarser than 100m?

2. What is the required accuracy in biomass?

The distinction between precision and bias was discussed. Most algorithms and regressions relating satellite data to ground data (biomass) increase precision, not accuracy. Ground measurements to increase the accuracy of allometric equations, however, reduce the bias of ground measurements, and are thus desirable.


Another way of saying this is to recognize two aspects to the uncertainty of biomass mapping: the first aspect is plot level --- how good are measurements of biomass in the field (do they account for below ground biomass, dead biomass, soil carbon, hollow trees, trees < 10 cm diameter, etc.)?  How well are we at converting from commercial wood volumes (of FIA surveys) to total aboveground biomass?  The second aspect of uncertainty is ‘spreading’ plot measurements across space, either through modeling or with satellite data.

The required ‘accuracy’ was defined as + 10 Mg C/ha (+ 20 Mg biomass/ha) or + 20%, whichever is larger. For forests with very high biomass, an upper limit of + 50 tC/ha was suggested.

3. How often the global carbon stock is measured during a 5 year mission?

A minimum requirement is to obtain globally distributed estimates of biomass after one year and after five years (and why not in years 2, 3, and 4?). But there is the concern that the 100m resolution and + 20% accuracy might only be achievable after several years of measurements, and not after one year.  It was recognized that ICEsat data might be used in concert with DESDynI data. 

4.  What are the main structural variables to estimate forest biomass?

Maximum height, height index, ground height; density of trees; waveform (e.g., HOME); surface texture (to identify big trees); woody ‘volume’ from radar.

5.  What are the main validation mechanisms for global carbon stock?

Smithsonian plots of aboveground biomass.

FIA data from northern mid-latitude countries, largely developed countries.

[OCO satellite data for changes in biomass, not for stocks].

6. To what extent can ecological models contribute to improved global estimates of forest biomass? 

We ran out of time before addressing this question.

7. What are the main requirements of models for forest structure?
We didn’t answer the question, but we noted the importance of being able to distinguish between forests that are small because they are young and growing (i.e., carbon sinks) and forests that are small but mature (non-growing) (stunted?).

