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◦ 
What are the Terrestrial Ecology, Biodiversity, and Applied Sciences communities' current and future needs for computational capability? 

Current high demand computing needs include:



Coupled earth system modeling



High spatial, temporal resolution modeling



Long time runs – prehistorical, historical, future

    Detailed process representations



Large number ensemble model runs



Data assimilation and data model fusion calculations



Inverse calculations



Data processing algorithms to produce high level remote sensing products 



(e.g OCO,  MODIS example 18 months per reprocess)


 
Serving data/models/products to public 



- applied science flow, interoperability 

Concurrent with these demands:



Data flow, data analysis and visualization, software engineering to exploit high performance computing, data storage and access

◦ 
Are we currently limited? Will we be?
Maybe not yet for uncoupled biogeochemical models.  Good availability of high-end computers, desktop workstations and clusters are economical. We are more limited by the current level of process parameterizations (understanding, input data and parameters).

IPCC runs take a year each, future runs will be more inclusive.

Some processes are understood well enough to represent in coupled climate models but are too computationally expensive, e.g., complex ecosystem models, high-resolution biogeochemical ocean models, full atmospheric chemistry. More computational resources would enable more complete, coupled models.  Modelers will always expand activities to utilize all computer capability – this is a good thing

Computer limited versus analysis limited: Computing power facilitates analysis but computing hardware/software needs to be matched with personnel requirements needed to operate/analyze. Data analysis, operations, software engineering personnel are often limitations. Model output is languishing without personnel resources to analyze.

 IT security has become a bottleneck.
◦ 
What types of modeling tools are needed? 

General need to share models, modules and data.

In order to share need to implement: Open source, community standards, configuration control. Examples currently exist (e.g. ESMF).

 LIS, daymet, the ISLSCP data collection are useful tools and require continued support.  Need to have realistic topography, timely distribution and near current data.

Modeling tools for the non-scientist (citizen scientist), web accessible models especially for applications end users, e.g., nature serve vista, cornel bioinformatics service unit,  sivo (gsfc) map06 hurricane model. These need to be publicized.

Future mission simulations could be made available for testing in models or existing processing streams.

Validation data (e.g. ameriflux) and aircraft campaign data should be made accessible: collated, put into standardized format, etc.

◦ 
Is the Earth System Modeling Framework (ESMF) something we should explore, recommend, or require for Terrestrial Ecology, Biodiversity, and Applied Sciences models?

It has high level (interagency) support. ESMF- explore and recommend (but not require) as it proves itself.

As far as it represents best modeling practices - should be adopted.

If it is only being used for coupling to climate models then it depends on the goal of the component model.

Need to learn more about it.

◦ 
What are the Terrestrial Ecology, Biodiversity, and Applied Sciences communities' current and future needs for high performance computing and NASA's Project Columbia?

Needs for high performance computing were identified in first question. These will continue to evolve and demand more capabilities. Columbia is a valuable asset needed to address these needs.


◦ 
Are the current satellite data products adequate for modeling? If not, what is needed?

Satellite Data are not always compatible with modelers needs: resolution, formats, products with missing data (smart ways to fill), make new, user defined products, provide software that allows users to process as needed.

Subsetting tools: -Giovanni a good example of this capability, MODIS land products on the way




- include multiple instruments/products (e.g. Landsat)



- automated data delivery, e.g. subscription services
Fine spatial resolution time series land cover data (e.g Landsat near global, biannual, +30 years) needs to be produced.

GLAS data would be useful if in the form of height and vertical structure (not wave forms).
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