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1.0 Introduction

1.1 Purpose

This Working Agreement defines the execution/operations phase (C/D) responsibilities and
milestones for Thomas Schmugge, Science Team Member for the Advanced Spaceborne
Thermal Emission and Reflection Radiometer experiment of the Earth Observing System(EOS)
AM Project. This work includes, but is not limited to, doing research in support of the EOS
Science Plan, and developing and maintaining software to produce special science data products
from the observations produced by the ASTER instrument.

1.2 Key Assumptions

In order to accomplish the key objectives outlined below, we have a few specific data needs. We
will require repetitive images over the test sites especially after a rain, to follow the dry down
process. These data should be the surface radiances corrected for any atmospheric effects. We
expect that the VNIR and TIR images will be coregistered so that they can be merged with data
from other sources. These will include, but are not limited to, micrometeorlogical and surface
vegetation observations, components of the radiation balance and soil moisture estimates made
from spacebormne microwave sensors such as ESTAR or SAR.

1.3 Applicable Documents
Execution Phase Project Plan for the Earth
observing System (EOS)
(GSFC 170-01-01)

EOS Science Plan (In development)

ASTER Team Member Algorithm Software
Development Guidelines (JPL D-11418)

ASTER Team Leader Experiment Implementation
Plan (JPL D-11200) (Preliminary)

EOS Project Calibration Management Plan
(GSFC 420-03-01)

ASTER End-to-End Data System Concept Document
(JPL D-11199)

1.4 Management Relationship

Although this Working Agreement is between Dr. Thomas Schmugge, ASTER Science Team
Member, and the NASA Goddard Space Flight Center, Dr. Schimugge’s activities described in



this Agreement will performed under the leadership and technical oversight of the U.S. ASTER
Science Team Leader, Dr. Anne B. Kahle of the Jet Propulsion Laboratory.

2.0 Team Member Responsibilities

Team Member responsibilities include: 1) the conduct of scientific research in the area of land
surface climatology which requires accurate estimates of land surface temperature from ASTER
and MODIS; and 2) the development of an algorithm for a special science data product related to
the estimation of land surface fluxes from ASTER data.

2.1 Science Objectives

The broad purpose of this investigation is to perform research leading to or supporting
long-term observations from the ASTER that will contribute to improved understanding of the
global processes occurring on or near Earth's surface and in the atmosphere, especially
surface-atmosphere interactions. A fundamental and specific objective of this investigation is the
development and evaluation of methods for using ASTER surface temperature data for
determining the energy fluxes at the land-atmosphere interface. Estimates of the fluxes based on
these methods will be archived in data sets for general scientific use. These data sets will
contribute to the construction of interdisciplinary science products. Dr. Thomas Schmugge will
carry out scientific investigations leading to the publication of results in proceedings of scientific
meetings and refereed journals.

2.2 Task Descriptions

1. Dr. Schmugge will review his investigation objectives, performance requirements, and
required science measurements in relation to the performance characteristics of the ASTER
instrument, and will update/revise these factors as appropriate.

2. Dr. Schmugge will develop algorithms for using ASTER surface temperature data to estimate
components of the surface energy balance especially, evapotranspiration (ET). This parameter
has been classified as a special data product. To achieve the objective the following sub-tasks
have been identified:.

-2a  The study of the variations in surface emissivity over the 8 - 12 micron range for an
agricultural/vegetated scene. The spectral variation of emissivity over this band for bare
soils may provide a method for understanding the mixed pixel problem.

-2b  The study of the possible band combinations which do the best job of correcting for
atmospheric effects. Correction for both emissivity and atmospheric effects 1s required
since it is necessary to know surface temperatures to better than 1 C for
evapotranspiration estimation. These approaches may be better since they correct for the
effects of the actual atmosphere observed by the sensor.

-2¢  The study the loss of information by degrading the spatial resolution from 90m to 1 km



for the heterogeneous scenes as observed by ASTER and by the appropriate channels of
MODIS.

-2d  Participate in field experiments, both domestic and international, to acquire the data
necessary to address the above problems and for the development and validation of the

flux algorithms..

3. Dr. Schmugge will serve as a co-chairman of the Ecology and Land Surface Climatology
Working Group and as a member of the atmospheric corrections and the temperature emissivity
separation working groups.

2.3 Science Computing Facilities

The plan for the overall structure of Dr. Schmugge’s SCF is a network of UNIX workstations,
PC’s and peripherals, connected to a LAN with a gateway connection to Internet via a TI (1Mb)
line. Currently the SCF includes one IBM RS/6000 workstation, multiple PC’s and peripherals.
The SCF is managed by a part- time system administrator/programmer through internal ARS
support. Current software packages include PCI (EASI/PACE) for image processing, IDL for
general data analysis, SPANS for GIS analysis, and S-Plus for statistical analysis. The facility 1s
expected to evolve to include upgrades of the RS/6000 workstation and associated software. Dr.
Schmugge will provide detailed information to the Team leader to be incorporated into an
ASTER-wide SCF plan as necessary.

2.4 Project Meetings and Reviews

Dr. Schmugge will support an annual meeting, if required by the Team Leader and/or the EOS
AM Project, to discuss progress and plans and resolve issues associated with scientific research,
science algorithm development, data processing resource requirements, the SCF’s, and other
matters associated with this working agreement.

Dr. Schmugge will participate in the EOSDIS development by reviewing designs or attending
design reviews as deemed necessary by the U.S. ASTER Team Leader. Dr. Schmugge will
participate in the algorithm peer reviews conducted by the EOS Program, at the request of the
AM Project Scientist and the U.S. ASTER Team Leader.

Dr. Schmugge or a representative will attend and actively participate in the ASTER Science
Team meetings which will be held at a minimum of 2 times per year, with at least one meeting
per vear held in Japan. Foreign trips will require the approval of the U.S. Department of
Agriculture/ Agricultural Research Service,

2.5 Reporting

Dr. Schimugge will:

> Submit quarterly technical progress reports to both the EOS AM Project and the U.S.



ASTER Science Team Leader. These reports will include:
- Progress since the last quarterly report;
- Activities planned for the next quarter;
- 12 month schedule;
- Issues and concerns.

> Submit a NASA 533 Financial Report (or its equivalent) to the ASTER Instrument
Manager on a quarterly basis. Reporting will separate Science and SCF activities.

> Provide contributions to the ASTER Interim and Final Science Reports.

» Present the results of ASTER-related research at scientific meetings both domestic and
international and in refereed scientific journals. NASA/EOS will be acknowledged as the
data source, and a copy of each will be provided to EOS Project Science Office.

2.6 Special Requirements

Dr. Schmugge will ensure that a citation identifying the NASA EOS Program is contained in
each publication resulting from work either fully or partially supported by funding provided by
this working agreement.

Dr. Schmugge will ensure that all special data products, produced with funding support from this
agreement, are delivered to the EOSDIS, along with appropriate documentation and metadata.

3.0 Period of Performance

The period of performance for this agreement is from January 1, 1995 through December 31,
2001.

4.0 Schedule (Milestones)

Define test sites 1/1/95 : 1/1/00
Prepare Field Instrumentation 11795 1/1/99
Perform Field Meas. 1/1/95 1/1/01
Select candidate Flux Algorithm 1/1/95 1/1/97
Evaluate selected Algorithm

Pre-Launch 1/1/97 7/1/98

Post-Launch 7/1/98 1/1/01



5.0 Allotment of funds

The Goddard Space flight Center (GSFC) will provide funding as shown in Table 1. The funding
shown is consistent with : 1) the working agreement and other provisions of this agreement; 2)
The best current estimates of the funds availabie to GSFC to conduct the EOS missions. If
circumstances change, the terms of this agreement may be revised with the approval of both

parties.

. Table 1.
Research Funding {($K)
FISCAL Science SCF Total

Year Funds Funds

19935 70 10 80
1996 70 10 80
1997 75 10 85
1998 80 10 90
1999 90 30 120
2000 100 20 120
2001 100 10 110
2002 100 20 120
2003 100 10 110

2004 50 5 55
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