NASA CARBON CYCLE AND ECOSYSTEMS JOINT WORKSHOP ON NASA BIODIVERSITY, TERRESTRIAL ECOLOGY AND RELATED APPLIED SCIENCES
BREAKOUT 4: NEW AND UNMET NEEDS
Dates 22nd and 24th of August 2006
PARTICIPANTS” Kathleen Bergen, co-chair,Rob Green, co-chair, Leland Pierce, Bob Knox, Terry Arvidson, Tom Maiersperger, Elena Georgieva, Bill Heaps, Nancy Glenn, Bob Crabtree, Petya Campbell, Erik Lindquist, Brent Holben, Susan Ustin
Discussion Questions: 
- Is the current NASA program overlooking an important observational or support requirement of the Terrestrial Ecology, Biodiversity, and Applied Sciences communities? 

- Do you have any ideas about exciting new measurements, activities, management tools, etc. that do not fit in any other sessions? What are they?
Is the current NASA program overlooking an important observational or support requirement of the Terrestrial Ecology, Biodiversity, and Applied Sciences communities? 

Global Functional Types, Fraction, Disturbance and Response, Canopy Physiology and Function
-fractional cover, plant functional types, disturbance/change, invasives, chemistry etc. at appropriate spatial and temporal scales
-coastal ocean ecology and biodiversity

-observation need: Flora HF Imaging Spectroscopy type
Global 3-D structure & datasets
-biomass/carbon, volume/height, canopy and ecosystem 3-d structure at appropriate spatial and temporal scales
-observation need: move towards dedicated optimal mission using radar-lidar, as possible use existing SAR and LIDAR as precursor demonstration
To address the Biodiversity, Terrestrial Ecology and Appled Science needs, these two top unmet needs must go together 
– together can do carbon, ecosystem change in terms of composition, amount, organization and state, chemistry, habitat, habitat quality, etc, etc.
Move to a more community-wide data system and data processing model  
-transparency, grassroots sharing and demonstration of algorithms broader than just a single lab’s study. 
-For key parameters related to Terrestrial Ecology and Biodiversity, make some open source algorithms and data available to be tested against each other (for one example -  Radarsat + Icesat to be made more available now to be used towards global 3-d structure).  (concern with maintenance and support)
- more automation, efficiency

- less cost


- aspects of linux model 
Calibration – needs more emphasis for accurate spectral, spatial, radiometric. Set/meet standards.
-Aerosol correction for optical instruments.

-Absolute calibration of lidar and radar
Algorithms and validation: needs more emphasis and these need to be good enough to make direct consistent measurements of ecosystem change. 
-Portability in space and time.
-Need double blind validation tests

-Move towards more physically based measurements
-Need to be of sufficient precision to be accepted by users. 
Long-term continuity of systems and sensor datasets being overlooked - need longer term consistent observations (forward and backward)

Open source model for algorithms and data generally 
– need traceability of our datasets, how they were processed, actual algorithms code available to researchers
Solve cloud/cloud shadow problem in terms of output datasets for user community 

- Routine, excellent unambiguous cloud masks for data sets

– study different ways (there may be a number)
-Do you have any ideas about exciting new measurements, activities, management tools, etc. that do not fit in any other sessions? What are they?
Bathymetric lidar – a lidar that penetrates shallow water well (coastal, rivers, lakes) 

Global light use efficiency – desired parameter not previously frequently mentioned
Augment Aeronet to include daylight CO2 retrieval and perhaps methane
Small grants for exploratory research – not just for work already done, but for newer, higher risk work. Spread it around.  For research and measurement as well as technology (or some combination)

Incorporate Lessons Learned into new projects – incorporating this into proposals and projects – efficient in terms of time and money (not just for engineers and project managers, including for scientists).  From agencies to community and back.
Improve the match between  accuracy/precision level  delivered and ground agencies and plot or landscape scale accuracy/precision needs

Continue Joint Workshop with traceability to previous workshops
******************************************
Complete list of recorded discussion comment
See Millenium Ecosysem Assessment WWW.milleniumassessment.org
Using our remote measurements for their goals, our predictions need work in areas other than where they were well-validated. 
· hyperspectral may add to portability

· multifrequency-polarimetric (pol-insar) may also add to portability

· multi-temporal, well-calibrated, cross-calibrated
· regionally specific libraries (based on some appropriate stratification of ecological regions)
· portable in space and time

· double blind validations
Continuity of systems being overlooked - need longer term consistent observations

· need sensors up for long periods of time

· this is important in the Landsat program
· using a “gold-standard” (e.g. Landsat, hyperspectral) that other sensors can calibrate to

Spatial resolution from 30 to 100 m class.

global imaging spectroscopy (e.g. Flora)* (move towards fractional cover, plant functional types, disturbance/change, chemistry etc.)
global 3-d structure* (use existing SARs as precursor demonstration)
multi-frequency multi-pol SAR

global lidar (continue to reduce laser risk – important for adequate lifetime and better coverage)
validation/calibration standards for 3-d structure  - we still have absence of what would work (traditional cal targets (e.g. corner reflectors) calibrate instrument, these validate inversion algorithms)

precision geolocation (will be even more important for fusion) – or knowledge so that we can make accurate change inferences at hectare or finer scales and more precise information on parameters

long-term continuity (for example AVHRR > Seawifs > MODIS)

temporal coverage (need match between parameters of interest and sensor coverage)*
Landsat

· more frequent temporal coverage with Landsat (still at 16-day repeat)  Would like weekly at least.
· some other Landsat needs should be met in the specs in the continuity mission – e.g. spectral enhanced
soil moisture and soil moisture under vegetation canopies
Surface CO2 (augmentation of aeronet)*
Calibrated high spatial resolution (~100m) thermal measurements (0.1 to 0.5 K at the surface).

Observations to support measurement and monitoring of coastal margins in this time of rising sea level

Additional New/Newer Needs

bathymetric lidar – a lidar that penetrates shallow water well (coastal, rivers, lakes) 
solve clouds issues in new ways: Landsat – use similar technology used to fill Landsat-7 gaps to fill in cloud areas with land surrogate information – somehow solve clouds issues for users before they get product
Active spectroscopy – spectra resolved in 3-d

Multi-angle imaging spectroscopy

Validation for carbon measurements and plant functioning, light use efficiency – fluoresence of vegetation – is the plant photosynthesizing (Europe doing this)

Global light use efficiency

Small grants for exploratory research – not just for work already done, but for newer, higher risk work. Spread it around.  For research and measurement as well as technology (or some combination)
Long data records need to be comparable (e.g. MSS in 1975, TM in 85, ETM+ - reprocessing these into useable long-term datasets).

Robust sub-orbital opportunities 


Bridging measurements


Bridging scale


Validation, verification
Who is tasked with doing airborne scale???? (for example long-term research sites may get better temporal or exact area coverage from airborne, and can be more cost effective)

Match between users accuracy/precision level needs and ground agencies and plot or landscape scale accuracy/precision needs
· need 90% users accuracy or greater

· need good ground-truth – low error
· partner spaceborne programs with ground-based sensors for better, faster, more ground-truth – a package

· robustness

· poor accuracy burns your customers 10-year memory of the usefulness of your product

Partnerships

Partnerships with RFPs outside NASA - with NSF for cal/val that might be of interest to both

Partnerships within NASA -  Stennis (sensor and commercial sensor evaluation) for validation
Software Partnerships between science team and user community
· users don’t know what’s been done with the data during procession. Users want the raw data and the code

· open source algorithms

· some have more (Landsat publishes algorithms and can get the software and has interacted with users) but most do not

· definitely a problem with radar and lidar datasets – need code and algorithms & ways to broaden accessibility of the data and algorithms to other members of the community
· make user community part of the data products – not just a selected team – all users should have access and be able to beta test and provide feedback

· more open process
Meta Data 

· better/consistent metadata to let users know exactly what has been done to the data (archive and product meta data)
Data Management


Robust


Efficient


More automated to reduce recurring costs.
Coastal ocean field campaign.

Satellite monitoring of animal migration and population (terrestrial and marine).


-Direct and through correlations
Human and societal research connect with NASA Biodiversity, Terrestrial Ecology and Applied Science activities
