Science Enabled by New Measurements of Vegetation Structure (ICESat-II, DESDynI, etc.) 
Chairs: Hank Shugart, Jon Ranson
Rapporteur  Geoff Parker

Presentations

H Shugart The anticipated scientific uses and payoffs of the planned new measurement/mission
Ranson The new mission (or missions) and what was learned in any relevant NASA mission concept studies Ranson

Discussion among participants organized by questions.  (Attributed when known.)

•What are the priority science uses of the new measurement(s)? 

1) Biomass globally

2) 3-D measurements for ecosystem structure

How can we identify dead biomass (Krankina)?  This is important to close the Carbon budget and will require fine-scale observations.  Insect-killed trees can cover large areas (e.g., in western Canada) (Ranson)
Perhaps the change in the height of slash can indicate dead wood.

Crown biomass and fuels are often identified with regression approach (e.g., in Yellowstone) which could inform the interpretation of information from active sensors.

Note that the two biggest pools of global aboveground biomass, tropical rainforests and boreal forests, acquire and store biomass in very different ways.

Models, especially height-structured ones, are another way of approaching this (Dubayah) – The problem is to validate the model output.  

Most models don’t now incorporate vegetation height (Shugart)

Some modeling requires global-scale estimates of biomass and are not so concerned with fine-scale differences.

Will such sensors be useful in savanna-type vegetation (open with sparse trees) and for tracking woody encroachment?  
What about looking at the structure of grasslands?  Some work has been done with C-band RADAR in wetlands (Treuhaft) 

Can also work on forest fuels and crown bulk density help in identifying dead biomass and woody debris?

Could non-photosynthetic bands in hyperspectral instruments in combination with active sensors help identify dead trees? (Truehaft)

•What do we need to do scientifically to use these new measurements and/or to get ready for the mission?

Ecosystem structure is important for understanding energy budgets and therefore for atmospheric considerations. Information on forest fragmentation is needed for modeling, with a spatial resolution of a few meters in the vertical and about 10 m in the horizontal.  Most models don’t incorporate vegetation height (Shugart)

What sort of field campaigns are required for the ground validation? 

Some challenges can be met with a fusion of data from the many existing forest experimental plots, usually installed for yield studies.  We could be more clever about exploiting these. 

Are there any major issues to be resolved before this science is enabled, and if so, what are they and what needs to be done? 
Decide on platform configuration, orbit.  Issues regarding off-nadir pointing, sampling density.

It is important to know the basis for the requirements when specifying them.  What happens if you don’t have it? (Dubayah)

Is there a role for airborne measurements to support the satellite missions?

(Ranson).  Airborne simulators are used for developing and testing algorithms for using the data stream and for calibrating and validating the ensuing datasets on a continuing basis.  

What about optical high-resolution imaging?

Most of these are commercial products these days.  Landsat will likely be available during these missions, and later, a hyperspectral mission is possible.  

The problem is with the accuracy of the GPS locations used for ground plots.  A 10 m ground plot may be useless.

What about the effects of snow cover, especially at high latitudes?  

Seasonal effects will be a factor for both LIDAR and RADAR.  

The 5-year mission for LIST may not be reasonable given the dynamics of the systems under study (disturbances).

(Ranson) This could be problematic, but vegetation structure is not the only objective of such missions. 

How short can we go with the baseline for RADAR?

How accurate is the footprint placements.  6-10 m accuracy with ICESat I.  

What about the power requirements for a combined LIDAR/RADAR mission? 

Feasibility and concept studies suggest this can be achieved.

