Project Plan

Homeland Security Application:  

Project: Investigation of Homeland Security Requirements and Potential NASA Contributions
1.0 Purpose and Scope 

The proposed investigation of Department of Homeland Security (DHS) requirements outlined in this project plan is part of a larger set of activity that comprises the Homeland Security Applications Program. One of the goals of NASA’s Applications Program is to develop cooperative relationships with federal partners so that the results of NASA science and technology can be incorporated into operational decision-making. The primary NASA partner in this application is DHS.  Over the past months NASA has participated in the Joint Action Group on Atmospheric Transmission and Deposition (JAG/ATD) Chaired by DHS. This Group is coordinated through the Office of the Federal Coordinator for Meteorology. Through this Action Group several key requirements have been identified as critical for input into a wide variety of models used in atmospheric plume tracking and characterization. These requirements will be the fundamental basis for technical activity within this project plan. However, since DHS is early in its agency life, and since this new agency is responsible for a tremendous number of critical operations activities, further systematic investigation of DHS’ technical requirements is needed. The purpose of this project is to investigate specific DHS requirements for information that can be extracted or derived from NASA Earth science instruments and/or models and in collaboration with DHS investigate areas of their responsibility that could benefit from NASA science and technology. 

This plan encompasses fiscal year 2004, and directly supports the following Integrated Budget and Performance Document (IBPD) performance measure:

4ESA1: Benchmark measurable enhancements to at least 2 national decision support systems using NASA results.

2.0 Project Goal and Objectives 
The goals of this project are as follows:

1. Investigate the potential to improve DHS models and applications for atmospheric transmission and deposition (ATD) through use of NASA data/models.

2. Investigate the potential to improve response through inclusion of NASA data/models.

Specific objectives derived from discussions with DHS and other federal scientific and technical subject matter experts in the area of atmospheric modeling are:

1. Investigate the utility of NASA Earth science data and/or models to improve the estimation of biological or chemical agent fate and evaluate the performance of data in test environments within the context of DHS decision-support tools. .

2. Investigate the utility of NASA Earth science and other remote sensing data and/or models to improve the estimation of aerodynamic surface roughness values and evaluate the performance of data in test environments within the context of DHS models.

3. Investigate the utility of NASA Earth science data and/or models to improve the characterization/estimation of soil moisture and evapotranspiration and evaluate the performance of data in test environments within the context of DHS decision support tools.

4. Participate with DHS and other organizations and agencies to understand technical requirements, evaluate NASA contributions, and define other opportunities for DHS to benefit from NASA’s Earth System Science Research.

3.0 Project Team 
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4.0 Roles and Responsibilities

Stennis Space Center:  In this project, Stennis Space Center (SSC) will have primary responsibility for conducting the investigation of NASA data/models to serve a select number of DHS ATD needs.  The SSC civil servant staff relies heavily on the Stennis Technical Support Contractor (TSC),.  The SSC civil servant team manages and directs the TSC team in performing systems engineering tasks and meeting project deliverables.

Department of Homeland Security: In this project, the Department of Homeland Security (DHS) will be responsible for defining technical needs and supporting the evaluation of NASA data/models and their utility in improving DHS decision-making. NASA will leverage its ongoing relationship with the DHS Science and Technology (S&T) Directorate and relationships with members of the JAG/ATD to clarify requirements and respond to progress.

5.0 Implementation Approach

To achieve the objectives defined in section 2.0 above, NASA will support three areas of investigation in this project. These areas center on the integration and use of NASA developed technology, capabilities, and data. In addition, NASA will collaborate with DHS to understand technical requirements and jointly evaluate impacts of NASA data/models on ATD.  Specific activities are:

1. NASA will participate with DHS to gain a clear understanding of technical requirements and sensitivity of models specifically related to surface roughness, soil moisture, and evapotranspiration.  NASA will collaborate with DHS to jointly evaluate NASA contributions on DHS-related decision making.  Additionally, NASA will solicit other DHS requirements to jointly define other opportunities for DHS to benefit from NASA’s Earth System Science Research. During this evaluation NASA will also coordinate with DHS to determine the opportunity for use of national spatial data standards such as OGC or FGDC standards for interoperability. Every effort will be made to comply with these standards when developing data exchange protocols.

This effort will be coordinated with the Air Quality and Public Health Programs that have similar activity in modeling and atmospheric characterization.

2. NASA will investigate the utility of NASA Earth science data and/or models to improve the estimation of biological or chemical agent fate.  Specifically, this activity will focus on the use of NASA’s Total Ozone Mapping Spectrometer (TOMS), the Ozone Mapping Mission (OMI) and NOAA’s Solar Backscatter Ultraviolet Instrument (SBUV) and their measurement of the ultraviolet (UV) radiation.  UV radiation exists to the short wavelength side the visible spectrum. Chemical processes in the atmosphere can affect the level of protection provided by ozone in the upper atmosphere. This thinning of atmospheric ozone in the stratosphere leads to elevated levels of UV radiation at ground level.  These issues have led NASA and other agencies to develop the capability to estimate Ozone and thus UV. The presence of UV radiation can affect the strength and livelihood of a biological or chemical agent that is released into the atmosphere.  Additionally, the three-dimensional landscape optical and shape properties have an impact on the levels of UV radiation at or near ground level.
This project will investigate the potential of NASA TOMS, SBUV and OMI data to estimate the amounts of near ground level UV radiation present within a typical urban environment.   A monte-carlo simulation tool resident at SSC, and developed through an SBIR project, will be modified to simulate UV levels present within urban environments.  The tool will allow for simulation of effects of building shadows and landscape effects to estimate UV radiation levels near the ground.  High spatial resolution data and GIS/databases will be used to generated the landscape models. The amounts of UV present will then be related to the fate through dosage calculations of biological or chemical agents potentially released in an urban setting. 

This study has strong potential to be leveraged by the Air Quality and Public Health National Applications.


3. NASA will investigate the utility of NASA Earth science data and/or models and other remote sensing data to improve the estimation of aerodynamic surface roughness values.  Aerodynamic surface roughness, z0, is one of the critical parameters for estimating atmospheric dispersion. z0 can be rigorously estimated through a variety of expensive and complex anemometer wind measurements. To overcome these issues, the current state of the art is to estimate z0 using expert judgment coupled with land cover/land use classifications developed from remote sensing data. 

In this project a new concept for improved remote sensing derived estimation of z0 will be investigated. By processing building height, silhouette area, and lot area, it may be possible to compute an improved z0 value from remote sensing data. Height profiles and land cover characteristics can both be calculated using a variety remote sensing data and processing techniques including data acquired from active and passive sensor systems. Several ESE data sources will be investigated including SRTM, Quickscat, and SAR/InSAR. This application of the NASA remote sensing data has the potential to create a much-improved means for predicting the impacts of surface roughness on atmospheric dispersion and the fate of biological and chemical agents.  This investigation will be coupled with activity number 1 above, where improved surface roughness estimation in urban areas will help improve the estimation of UV impacts on ATD.   

This activity will leverage heavily form similar surface roughness investigations being performed as part of the Disaster Management National Application.

4. NASA will investigate the utility of NASA Earth science data and/or models to improve the characterization/estimation of soil moisture and evapotranspiration.   

 SSC will leverage the Agriculture Efficiency investigations into the Advanced Microwave Sounding Radiometer (AMSR) for estimating soil moisture.  The maturity of MODIS ET products and their utility in DHS models will also be evaluated. This activity has the potential to be leveraged into the crop security component of DHS and USDA.

6.0 FY04 Deliverables

· Written report summarizing the utility of NASA UV data on biological and chemical agent fate. 

· Written report summarizing the utility of NASA and other remote sensing data on the estimation of aerodynamic surface roughness and its relationship to atmospheric dispersion (This report may be coupled with UV report above, if applicable).

· Written report summarizing the utility of NASA data/models on the estimation and characterization of soil moisture and evapotranspiration.

· All reports will include information on the appropriate NASA DAAC from which to obtain the data for operational use as well as the proper protocols for acquisition, transfer, and incorporation of these data into the operating DSS.

7.0 Schedule 

· Technical requirements and sensitivity analysis of models specifically related to surface roughness, soil moisture, and evapotranspiration. Completed 8/31/04
· Determine the utility of NASA Earth science UV related data and/or models to improve the estimation of biological or chemical agent fate. Completed 3/31/05
· Determine the utility of NASA Earth science data and/or models and other remote sensing data to improve the estimation of aerodynamic surface roughness values. Completed 12/31/04
· Investigate the utility of NASA Earth science data and/or models to improve the characterization/estimation of soil moisture and evapotranspiration. Completed 5/31/05
8.0 Budget 

The Homeland Security project element FY04 budget and spend plan are shown in Table 1 and Figure 1, respectively.  
Table 1: Homeland Security FY04 Budget 

	
	
	FY04 Budget

	ACTIVITY
	PERFORMING ORGANIZATION
	Procurement ($K)
	NASA SSC Civil Servant FTE

	Technical requirements and sensitivity analysis of models specifically related to surface roughness, soil moisture, and evapotranspiration.  
	NASA SSC technical contractor
	25
	0.25

	Determine the utility of NASA Earth science UV related data and/or models to improve the estimation of biological or chemical agent fate.  
	NASA SSC technical contractor
	50
	0.5

	Determine the utility of NASA Earth science data and/or models and other remote sensing data to improve the estimation of aerodynamic surface roughness values.
	NASA SSC technical contractor
	30
	0.5

	Investigate the utility of NASA Earth science data and/or models to improve the characterization/estimation of soil moisture and evapotranspiration.

TOTAL
	NASA SSC technical contractor
	45

150K
	0.25

1.5


9.0 Performance Measures

Project performance will be assessed using several methods.

1. Technical team meetings or teleconferences, of at least one per month but likely more frequently, between the NASA project team and technical contractor project staff to assess project task status.   

2. Weekly activity reports provided by contractor staff to NASA.

3. Weekly activity reports provided by NASA Stennis Space Center to NASA Headquarters Code YO.

4. Participation in weekly NASA Code YO staff teleconferences

5. Periodic teleconferences and face-to-face meetings between NASA and DHS.

10. Management Signatures
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