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SUPPORT FOR THE HYDROLOGICAL SCIENCES BRANCH
4.0 Purpose

The purpose of this task is to provide scientific and technical support to the GSFC Laboratory for Hydrospheric and Biospheric Processes within the Sun-Earth Exploration Division, including the Hydrological Sciences Branch.

4.1
Scientific Support

The purpose of this scientific support sub-task is to provide scientific research support for the Laboratory for Hydrospheric and Biospheric Processes, including the Hydrological Sciences Branch.

4.1.1
Required Work

The contractor shall: 

· Investigate coupled and/or uncoupled land-atmosphere processes including the water and energy cycles, and the exchange of water, energy, momentum, and other trace gas species (e.g., carbon dioxide).  Results should be reported monthly.

· Evaluate and improve the representation of the land surface in local, regional and global modeling systems by comparing model output with in situ and remotely sensed datasets, and by intercomparing against other model output.  Modeling systems include the Land Data Assimilation Systems (described at http://ldas.gsfc.nasa.gov) and the Land Information System (http://lis.gsfc.nasa.gov). Results should be reported monthly.

· Understand and quantify the effect of current and/or future land surface observations on land-atmosphere processes, by designing and conducting Observing System Simulation Experiments (OSSEs), in which current and/or future observations are assimilated into the modeling systems above and their impact is shown.  Experiments typically involve one to three months of assimilation and approximately thirty forecasts for both the control and for the control plus additional satellite data to be evaluated.  Approximately ten experiments are conducted each year to assess various observing systems.  Results should be reported monthly.

· Understand and quantify the impact of current and/or future land surface observations and/or modeling systems on user applications and/or decision support systems, by designing and conducting benchmarking experiments, in which current and/or future observations are assimilated into the modeling systems above and their impact on a current or future DSS is shown.  Results should be reported monthly.
· Maintain source codes, datasets, and documentation as described on the web sites for the Land Data Assimilation Systems (http://ldas.gsfc.nasa.gov) and the Land Information System (http://lis.gsfc.nasa.gov)

· Execute on codes on various platforms, including workstations, clusters and other super-computing platforms as described on the web sites for the Land Data Assimilation Systems (http://ldas.gsfc.nasa.gov) and the Land Information System (http://lis.gsfc.nasa.gov)
· Provide support in the preparation of approximately 2-4 proposals per year.
· Publish in peer-reviewed scientific journals approximately 2 contractor-led and 2-4 co-authored articles per year, and present results at approximately 2-4 meetings per year.
· Designing and drafting NASA Evaluation, Verification and Validation and Benchmarking reports as described at http://aiwg.gsfc.nasa.gov/.
4.2 Project Coordination Support 
The purpose of this project management subtask is to provide project coordination, document support and IT support for several projects, including:

1. “Coupling High Resolution Earth System Models Using Advanced Computational Technologies” (http://aist.gsfc.nasa.gov);

2. “Extending High Resolution Modeling of Land-Atmosphere Ammonia Exchanges”; and

3. “Operational Soil Property Estimation at Local and Regional Scales”

The overarching objectives of these projects are to advance the technologies developed in the Land Information Systems (LIS; http://lis.gsfc.nasa.gov) project for various applications.  The primary objective of the first project is to apply advanced computational technologies to the problem of coupling high-resolution (e.g., 1 km, or cloud-scale) Earth system models.  The second project’s focus is to extend and prototype existing land surface and ammonia exchange modeling capabilities at NASA and EPA in a common framework.  The primary objective of the third project is to provide the US Army with a prototype operational soil moisture modeling system based on remote sensing technology, process-based models, and geographic information (GIS) systems.  

4.2.1 Required Work 
The contractor shall support the following:

· Maintenance of Microsoft Project schedules and provision of up-to-date Gantt charts on a monthly basis, and for quarterly reports, 6-month interim reviews and annual reports;  
· Review of IT resources and recommendations for additions/upgrades, particularly in the areas of collaborative workflow and data and document management (approximately three reviews);

· Development and review of software engineering documents, including Software Engineering Plans, User Manuals, and Developers’ Guides, as shown on http://lis.gsfc.nasa.gov
· Review of project budgets for all of the projects listed above, and delivery of monthly budget status reports;

· Designing, drafting, and editing Evaluation, Verification and Validation and Benchmarking reports as required by NASA HQ at http://aiwg.gsfc.nasa.gov/.

· Publication of the documents to websites/repositories for each project as shown at http://lis.gsfc.nasa.gov and http://hsb.gsfc.nasa.gov
Period of Performance

One year after Authority to Proceed (ATP)

Assumptions

The following assumptions shall be made in your approach to this representative task:

· Task Start Date -- The task is issued on the seventh month of contract year 4.
· Hardware and Software requirements (Task 4.1) -- Current SRT computer models and programs necessitate the use of Fortran 77 and Fortran 90, and in many cases C and C++, in addition to CVS for version control. In addition, high performance parallel computing environments (MPI, OpenMP), optimization of model code for parallel supercomputing and manipulation of terabytes of model and remotely sensed data and products (such as MODIS, GOES, TRMM, and others) are required.

· Hardware and Software requirements (Task 4.2) -- Current SRT project management tasks require proficiency in the use of Windows or Mac software such as MS Project, Word, and Excel, in addition to familiarity with other document development software, such as LaTex
on Unix systems.  In addition, familiarity with software engineering document production and management using CVS, Sharepoint or similar across multiple document types is required.


· Hardware and software requirements (Task 4.3) -- Current SRT system administration tasks necessitate a high proficiency with a variety of Unix (Redhat/Debian Linux, Irix), Windows and Mac systems, including both COTS and custom computer hardware, networking/security hardware, backup hardware, data storage (e.g., RAID) hardware, and any related device drivers, custom kernels, libraries and security software.  The task requires proficiency and routine training/testing on NASA policies and procedures for network security, including maintaining e-mail, web and data servers in compliance with these policies and procedures. In addition, the group's high performance parallel computing environments require the capability to install, configure, and test compilers, parallel libraries, data servers and analysis software applications, as well as management and backup of many terabytes of networked data storage.

· Travel -- Contractors working on specific sub-tasks may be required to attend
out of town Science Team Meetings, workshops, and/or training and present papers at scientific conferences. Typically this involves contractors attending one meeting per year. Estimated cost: $3400.00 per year.

· Location -- All work will be performed on-site at GSFC.

Deliverables

Reports shall be produced every two months indicating status and plans for all requirements. All required data sets and code updates shall be produced in a timely manner and shall be documented and validated. 
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