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The Terrestrial Ecology (TE) Working Group on Data Products and Data Access was established to address priorities for new data products and how to improve access to and usability of existing data sets.  New data products could fall into the following categories:  long-term data records that need to be created or better supported; enhancing existing data products (EOS and PI-led efforts); new mission and cross-mission data products (current and future); and data from non-NASA data sources.

One of the group’s first activities was to compile a list of data products needed to advance TE research and share that with the TE Working Group on Modeling.  After the Modeling group expanded the list by adding data products from their perspective, both groups rank-ordered the data.  The top data products from the combined ranking are presented.

Efforts to prepare these various data products must be handled with strong attention to issues of data consistency, data management, usability, and services for access and delivery, all of which will require close coordination between the data set developers, model user communities, and data service providers.
1.  High spatial and temporal resolution weather data

One of the fundamental forcings for land process models is surface weather at the land-atmosphere boundary. As models move toward higher spatial and temporal resolution and larger spatial domains, the resolution requirements for surface weather boundary conditions also increase. Over the coming decade, land process models will operate at sub-kilometer spatial and sub-hourly temporal resolution for global domains, forced in part by land surface state and process information (e.g. soil type and disturbance history) at sub-kilometer resolution. Atmospheric inverse models, needed to analyze CO2 data from aircraft and the Orbiting Carbon Observatory-2, will operate at increased spatial and temporal resolutions. A new generation of surface weather boundary conditions is required to meet the needs of these models, with sub-kilometer resolution, global land coverage, and on the order of hourly temporal resolution. These data sets should include near-surface air temperature, precipitation, humidity, incident short and longwave radiation, and winds. Because land processes are known to be sensitive to variability in weather and climate on temporal scales ranging at least from hours to centuries, these surface weather boundary conditions should be provided for the longest possible historical period, and updated at least annually with the latest observations. Methods must be developed to provide the most robust estimates of surface weather in the face of low and variable observation density, and the estimation accuracy of these surface weather data sets must be quantified to the fully possible extent, providing a foundational component for land process model uncertainty quantification. 
2.  Global gridded data on land-cover, land-use, land-use transitions, and land cover changes (past, present, future).

The impacts of disturbance and land cover / land use change have long been recognized to be a key driver of climate and ecosystem function at local to global scales, via feedbacks through carbon, nutrient, water and energy cycles. Despite this, the incorporation of these impacts in land surface models – needed for reliable retrospective and predictive assessments of climate variability within coupled Earth System Model frameworks – remains an on-going challenge. Models have been developed to prescribe disturbance mechanisms, but progress in this area has been limited. Needed are consistent and comprehensive driver data sets on disturbance and land use change available at the spatial and temporal scales necessary for models to represent their impacts on land-atmosphere interactions. 

In developing these new data sets, it should be recognized that a comprehensive set of disturbance forcings from various data sources need to be organized using a consistent approach that can be readily incorporated into model systems (i.e. a gridded and temporally explicit framework) along with the contributing change agent. The legacy of past disturbances (on the scale of decades to centuries) defines contemporary state variables and ecosystem function, but here we are limited by the lack of data prior to the start of historical data sets. While these data sets can and should be informed by satellite-era data, more complete historical disturbance data sets covering the temporal scales needed for model “spin-up” (centuries to millennia) will require integration with new tools and data sources. Furthermore, to improve climate forecasts, scenarios for future disturbance and land use change are also a high priority. 

3.  In situ validation requirements for Terrestrial Essential Climate Variables
In support of the United Nations Framework Convention on Climate Change (UNFCCC), the Global Climate Observing System (GCOS) has specified the need to systematically produce and validate a suite of key global satellite-derived parameters that play an important role in understanding land-surface - climate interactions. Among the 50 Essential Climate Variables (ECVs) listed, those relevant to the land remote sensing community include: snow cover, permafrost, land cover, fire disturbance, visible and near infra-red albedo, leaf area index (LAI), the fraction of absorbed photosynthetically active radiation (*APAR), above ground biomass, and soil moisture. In the terrestrial domain, it is necessary to obtain global products for most ECVs from a range of satellite sensors supported by in situ measurements. A set of in situ terrestrial observations at a diversity of sites is needed for:  (a) validation of observations derived from Earth observation satellites; (b) process studies; (c) observations of the fullest possible range of terrestrial ECVs and associated details relevant to their application in model validation; and (d) to address intrinsic limitations in derived products. In the context of long-term global climate measurements, observations are critically needed that will provide consistent in situ measurements for product validation activities at reference sites within diverse biomes, adding to and leveraging from existing core validation networks.
4.  High spatial resolution soil depth data layer. 

A major difficulty with current soils data used for terrestrial biogeochemistry modeling is the representation of soil depth. The current depth limit of 1-m is an insufficient depth for eco-hydrological analysis and evaluation for many natural terrestrial systems. While the next generation Global high-resolution soils data (GlobalSoilMap.net) is being compiled, it will only sample soils shallower than ~2 meters depth and will not be completed for another 5 to 10 years.  In the interim novel methods to develop high spatial resolution data on soil depth regardless of the distance to bedrock must be developed to advance Terrestrial Ecology modeling. 
5.  Spectral Libraries

The value of airborne and spaceborne data sets covering the spectral range 0.35-13 um is enhanced with ground measurements, typically made at higher spectral resolution of different vegetation types. In order to maximize the usefulness of these ground measurements, they need to be made under known and documented conditions with well-calibrated instrumentation and made freely available with standardized format and content. These ground data sets are typically referred to as spectral libraries. Unfortunately there are very few spectral libraries of vegetation and the measurements in them typically only cover a limited spectral range or a few vegetation types. Perhaps the most difficult aspect to making a measurement is the need to measure the vegetation over the range of conditions that it typically experiences, e.g. different soils and environmental conditions as well as the behavior of the full canopy and changes associated with the phenological cycle. The Terrestrial Ecology program solicits proposals to compile existing measurements and contextual information and make additional measurements, focusing on laboratory measurements and more field measurements are made. It is important that the measurements made are carefully documented, cover the full optical range used by the airborne and spaceborne data, and are made at higher spectral resolutions.  
Libraries may follow several different approaches including:  

1) spectral unmixing libraries - spectral reflectances of entire canopies, but pure cover types and spatially smaller than the application instrument.  Observations compiled include species, structure (e.g. LAI, age), background, and illumination and view angles.
2) leaf physiology libraries - spectral reflectance and transmittance of leaves.  Observations compiled in the library may include:  leaf level observations of spectral reflectance and transmittance as inputs to radiative transfer models, non-green material (e.g., bark, branches, dead leaves, leaf litter), and other plant material (e.g., lichens, mosses, etc.).  Ancillary data on measurement context should also be part of the data record (species, growth stage, leaf canopy position, location and date, biochemical measurements (e.g. chlorophyll content, nitrogen content, etc.), and photosynthetic response parameters (Jcmax, Amax, quantum efficiency).
PAGE  
3

