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Summary of key personnel and work effort

Principle Investigator

Professor Shane Byrne will oversee operation of the Space Imagery Center as its director.  As PI, professor Byrne will be responsible for implementation of the tasks described in this proposal.  Professor Byrne’s support comes from other sources so he need not charge any salary to this grant.

Staff
Maria Schuchardt will act as the data manager for the Space Imagery Center.  She will be responsible for the day to day running of this facility and many of the outreach events described below.  Ms Schuchardt’s support comes from other sources so she need not charge any salary to this grant.

Collaborators

Trent Hare of the USGS Astrogeology branch is an expert in planetary GIS.  He will act as a consultant and give advice related to development of online vector database and GIS resources.  He requires no funds from this grant.
Ari Espinoza of the U. of Arizona is experienced in website development and creation of outreach products.  He requires no funds from this grant.
	Personnel
	Role
	Institution
	Time commitment

	Professor Byrne
	PI
	U. of Arizona
	N/A

	Maria Schuchardt
	Professional Staff
	U. of Arizona
	N/A

	Trent Hare
	Collaborator
	USGS
	N/A

	Ari Espnoza
	Collaborator
	USGS
	N/A


This proposal covers the 60 months from 5/1/2010 to 4/30/2015.

NOTE: THE NSPRIRES COVER SHEETS ONLY ALLOW THE FIRST FOUR OF THESE YEARS TO BE ENTERED; HOWEVER, THIS IS A FIVE YEAR PROPOSAL. SEE FINAL SECTION FOR FULL BUDGET.
The support requested is:






Year 1:
$37,877





Year 2:
$40,928





Year 3:
$37,140





Year 4:
$40,928





Year 5:
$37,140





Total:

$194,013
1. Scientific/Technical/Management Section

1.1 Introduction and objectives

For the past 30 years the Space Imagery Center has operated as a repository of spacecraft data, a facilitator of research and conducted innumerable outreach events. The Space Imagery Center is one of 9 domestic and 8 foreign NASA Regional Planetary Image Facilities. The center, established in 1977, was the first of these facilities. As one of NASA’s Regional Planetary Image Facilities, the Space Imagery Center serves three basic functions: (1) to support basic research in planetary science: (2) to conduct educational outreach activities; (3) to provide information and data to the media and general public. The particular strengths of our collection and the expertise of the Space Imagery Center include a unique array of Earth-based telescopic photographs of the Moon and planets; expertise in impact cratering processes and planetary ices; expertise in desktop image processing and Geographic Information Systems and application of this expertise to classes taught within the department; dedication to education, outreach, and public service.
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	Since Dr. Byrne has taken over the directorship of the Space Imagery Center we have acquired new computer equipment and begun developing GIS (Geographic Information Systems) services for researchers in the community and interested members of the public. Our website has also been extensively redesigned.

http://www.lpl.arizona.edu/SIC


This summer we will complete reorganizing our data collection to make better use of our available space and allow researchers and the public to more easily view our data holdings.  Our host, the Lunar and Planetary Lab, continues to strongly support us by providing space, the salary of our data manager and the academic year salary of the director.

Our tasks fall into three broad categories:

· Research activities

· Archival activities

· Educational and outreach activities

In the following sections we address each of these categories in turn and detail the tasks we propose to complete in each one.

1.2 Research Activities

The Space Imagery Center has been a resource to both the local and wider planetary science community for decades. We have assisted several researchers make use of the Space Imagery Center resources and expertise over the past funding cycle.  This practice will of course continue.  Most of the researchers that made use of the Space Imagery Center were local users i.e. from the Lunar and Planetary Laboratory, however our doors are open to anyone we can assist.

In most cases, the projects in which we assisted ultimately became peer-reviewed papers.  These papers include:

· Zurcher et al., 2005

· Kring, 2005

· Ward et al., 2007

· Holliday et al., 2005

· Elwood Madden et al., 2006
· Byrne, 2009
Several students here at LPL also used our collection for projects that were published e.g.

· Bart and Melosh, 2007

· Dundas and McEwen, 2006

· Waltham et al., 2008

See section 2 for the full references.
Although our physical collection continues to be available to and used by the planetary science community, it is fair to say that the most research today is conducted digitally. We propose the following two tasks to maintain and increase the assistance we can render to researchers in our field. In proposing the two tasks below we take advantage of two main areas of research expertise the Space Imagery Center has to offer: Image processing and Geographic Information Systems (GIS).  Equipment to perform these tasks has already been purchased and this year we are proceeding with a pilot scheme.  We request funds for an undergraduate student programmer in part to assist the director in creating, expanding and maintaining these resources.

Task A: Database of planetary vector datasets accessible online
It would be rather pointless for any new services to duplicate what is being done elsewhere e.g. by the Planetary Data System (PDS). With this in mind we propose to implement an online database for planetary vector data e.g. laser altimetry points, image footprints, and thermal measurements.

A wide array of planetary vector data is now available and is of great value both in its own right and in  supporting image analysis.  The PDS archives these data, but these archives are typically not in a form that can be immediately used by the community.  For example, the MOLA altimetry dataset is stored chronologically in binary tables.  This requires a researcher to download and store the entire mission dataset in order to retrieve the data from one geographic location (as data was acquired in that area over the timeframe of the entire mission). In addition, the details of the software provided to read these datafiles means that they need to be searched one at a time, a time-consuming and computationally inefficient process.

We propose to create an online Postgres database to store vector data such as these.  We also plan to include image footprints, MOLA radiometry data and thermal data from the TES instrument.  As similar data are returned from the other missions (e.g. LRO) these will also be incorporated.  Vector data may also be used to re-query the database, for example after searching for an image that covers a particular location, one may ask for all the altimetry points that fall within the polygon defined by the image footprint.  This is illustrated in figure 2, where we searched for MOLA altimetry points surrounding a small feature within a HiRISE frame
The spatial indexing methods that the Postgres database can employ (through the postgis extension) mean that spatial queries (i.e. searching datasets by geographic area) are very fast.  For example, retrieving the MOLA shot data shown in figure 2 took less than one second which is about 3 orders of magnitude faster than the traditional search program provided by the PDS.  These time savings will become vital in the future when instruments such as LOLA (the laser altimeter onboard LRO) return datasets that will dwarf the MOLA dataset in size.  

We developed a testbed database to test the implementation of this idea using the MOLA radiometry data and image footprints from the MOC and HiRISE cameras.  This testbed is ran successfully on an internal computer here at the Space Imagery Center. We propose to expand it to cover more instrument datasets on many solar system bodies.
 
[image: image2]
Figure 2.  Left panel shows a HiRISE image over the flank of a martian shield volcano (illumination is from the bottom left, image is 5km across).  A cave opening about 150m across is visible and blown up in the right panel.  In an attempt to estimate its depth, MOLA altimetry shots (red circles) were examined. Although a few came close, no shots scored a direct hit on this feature.

We propose to make this service available online through the Space Imagery Center’s website.  Online search forms will be created in the php language that will allow researchers to query the database in a number of ways. We already have expertise in creating such databases in both the director (Byrne) and collaborator (Hare).  An undergraduate student programmer will assist these two individuals in creating and populating the database as well as creating the search tool to utilize it.
Task B: Data reprocessed and packaged into GIS projects

There is often considerable interest from researchers in analyzing new data, however the time commitment involved in coming up to speed with the quirks and processing methods of each dataset often stifle this interest.

We will create startup GIS projects that will be bundled with pre-processed GIS-ready data.  We envision that researchers will be able to download a directory tree containing data from multiple instruments and a GIS project file suitable for ESRI’s ArcMAP software (standard for most terrestrial and planetary GIS users) that is ready to be opened. The project will be ready to use in that all the accompanying data will have been imported and, the map-projection parameters will be set up correctly.  At that point individual researchers will take it from there in terms of adding further data of interest and using these projects to conduct research.  These startup projects and their associated data will be kept small enough so that each one could fit on a single DVD and so be mailed in addition to being free to download.

We have already created such bundled data for each of the polar regions of both Mars and the Moon. Examples of the data included for Mars are:

· MOLA DEMs at 128, 256 and 512 pixels/degree

· Temperature and albedo maps from TES data

(created every 5 degree of Ls at 10km/pixel)

· Processed versions of MOC narrow angle image in this area

· Browse versions of all HiRISE image products in these areas
· Polygons representing USGS Geologic maps

· Image footprint polygons from all missions with ancillary data

We intend to expand our GIS databases to cover other regions of Mars and other planetary bodies.  Of special interest is to construct equivalent GIS projects for Mercury that will include the recent Messenger data and GIS projects for the Moon in anticipation of the increased interest that the upcoming Lunar Reconnaissance Orbiter (LRO) and other missions will generate.

In addition to offering this service we have already made a computer terminal available in the Space Imagery Center where researchers (or interested members of the public) could come to us to browse these data using the ArcGIS software.

The director and an undergraduate programmer will work together to create this in-house planetary GIS service.  This effort does not totally start from scratch.  The PI has a long history of creating GIS ready products from martian and lunar datasets. Our first GIS projects (with their associated data) can be drawn from this previous work.  In addition, the USGS Astrogeology branch offers downloads of GIS-ready data (although not arranged in ready to use projects), we can also utilize these data when creating the downloadable startup projects.  We are fortunate in this effort to have an expert in planetary GIS, Trent Hare of the USGS, as a collaborator. 

The ArcMAP software unfortunately only runs on the windows operating system. However, the released datasets will work in other packages such as ENVI, UDIG, QGIS, which run on many platforms including Windows, Mac and Unix. We will also create ArcReader projects for distribution with these data. ArcReader also runs on Linux and Solaris systems.

	[image: image3.wmf]
	Figure 3. Example screenshot from ArcMAP showing many colocated data sources such as shaded topography, geologic outlines, image footprint polygons etc…




1.3 Archival Activities

The Space Imagery Center was created as an archive to house spacecraft data and map products and we continue to function in that role.  Although most datasets we have archived are now digitally available we are still in possession of a large hard-copy collection that has no digital equivalent.  These print-only data consist largely of Earth-based telescopic monitoring campaigns of planetary bodies, but also include items of historical significance that are otherwise unavailable, such as the early consolidated lunar atlases produced by Kuiper and his group.

Although spacecraft data acquired today is stored in an entirely digital way, our collection continues to grow, albeit slowly.  Printed products of modern spacecraft data which we create for outreach and educational events are retained and reused.  We also receive several new USGS geologic maps each year.  We will continue to archive our current collection, preserving these data and products for future research and public appreciation.

In order to increase the breath and usefulness of our collection we propose to undertake two additional tasks during this funding cycle.

Task C: An online searchable index of our collection
A thorough inventory of our collection exists, but is spread over several excel file and hard-copy indexes. We propose to create a searchable database on our newly renovated website of all the data products, books, reports and mission ancillary data archived in our collection.  This will ultimately make the collection more useful to people as they can search for data products remotely and then make better use of their time when they visit the Space Imagery Center.
We also propose to scan representative products from each dataset which can be accessed as part of the online description of that dataset on our website.  We will also offer a new service whereby remote researchers can request scanned copies of products of interest rather than visiting the Space Imagery Center in person.

Creating the electronic database will be done using the MySQL database software. The online search interface to that database will be created using the php language. We already have expertise in creating such products in both the director (Byrne) and collaborator (Espinoza).  An undergraduate student programmer will assist these two individuals in creating and populating the database as well as creating the search tool to utilize it.  These search tools will appear on our website (http://www.lpl.arizona.edu/SIC) and the database server itself will be housed locally. A separate set of tools, accessible only to the staff of the Space Imagery Center, will also be created to facilitate future additions to this database as our collection continues to grow.

Task D: Scanning of unique journal holdings
We archive a journal series “The Communications of the Lunar and Planetary Laboratory” which ran from 1963 to 1973.  A digital copy of this series does not exist; we propose to create scanned PDFs of this series and make them available through our website.  We will also work with the NASA abstract database service (ADS) so that researchers may find references to these articles when conducting literature searches online.

This series contains 195 scientific papers and was edited by Gerard Kuiper.  These papers are mostly of historical value, but may become scientifically valuable in the future e.g. mapping of the lunar surface. Some example papers include:

· A determination of the composition and surface pressure of the Martian atmosphere, T.C. Owen and G.P. Kuiper.
· Concentric structures surrounding lunar basins, W.K. Hartmann and G.P. Kuiper.

· Comparison of the infrared spectrum of Mars with the spectra of selected terrestrial rocks and minerals, Alan B. Binder and Dale P. Cruikshank.

· Multiphase eruptions associated with the lunar craters Tycho and Aristarchus, Robert G. Strom and Gilbert Fielder.

· Analysis of lunar lineaments: I. Tectonic maps of the Moon, Robert G. Strom.

We have included funds for a form sheet scanner in year 1 to process these papers into PDFs.  Ancillary information, such as the paper title, date, authors and abstract, will have to be hand transcribed, although we will experiment with automatic character recognition software in an effort to complete this in a timely way.  We have included funds in the budget for an undergraduate assistant to the data manager (10 hrs/week).  One of the duties of this assistant will be to help with the scanning of these papers and, if necessary, the retyping of the abstracts.

Task E: Scanning of Photographic Lunar Atlas
We have in our collection the “Photographic Lunar atlas” assembled by Gerard Kuiper and his colleagues in 1960.  This historic volume is not available digitally and we propose to scan it at high resolution and make it available on our website.  The atlas comes with two supplements, which we also propose to scan:

Photographic Lunar Atlas (1960), Kuiper, G. P.; Arthur, D. W. G.; Moore, E.; Tapscott, J. W.; and Whitaker, E. A. 1960. Photographic Lunar Atlas Based on Photographs Taken at the Mount Wilson, Lick, Pic du Midi, McDonald and Yerkes Observatories. Nat. Sci. Foundation (Contract AF-19(604)-3873).

Orthographic Atlas of the Moon (1960), Arthur, D. W. G.; and Whitaker, E. A. (compilers). 1960. Orthographic Atlas of the Moon-Supplement Number One to the Photographic Lunar Atlas.

Rectified Lunar Atlas,  Supplement Number two to the Photographic Lunar Atlas (1963), Whitaker, Kuiper, Hartmann and Spradley.

Currently these atlases are available to browse by hand for visitors to the Space Imagery Center. Scanning them will allow access to a much larger audience and ensure their continued preservation

1.4 Education and Public Outreach Activities

The Space Imagery Center will continue its strong role in public outreach events and educational activities.  We participate in and organize a steady stream of these events.  Here we describe the events that we have made possible over the few years and propose to continue our participation in similar events over the duration of this award. We also create planetary science related public education products such as posters and pamphlets and this effort will also continue.

In addition to these ongoing activities we propose two additional tasks to further engage the public in space exploration.  We have recorded our evening lecture series as podcasts, we propose to make these available for download through our website (and to continue adding to this resource once as more lectures are given).  The second new task will be the creation of introductory powerpoint presentations for use in the classroom.  These will be developed in conjunction with our expanded teacher workshops which we describe below.  The third new task will be to provide printing services for planetary posters suitable for use in classrooms etc… we already produce and print posters on aspects of planetary science (see impact crater example below); however, there is a large unfulfilled wish among the public for poster sized prints purely of space imagery such as that being produced by HiRISE or the Cassini camera. 
Task F: Podcasts of the evening lecture series
	[image: image4]
	A Spring Evening Lecture Series was initiated in 2007.  Each lecture is given by a LPL faculty member and highlights the research that is being done at the Lunar and Planetary Laboratory.  Topics of these lectures have included the Cassini mission, HiRISE, MESSENGER and Deep Impact. The lectures are well attended with an average audience of 100 people. Teachers are able to get continuing education credits. Given its popularity and minimal cost, we will continue to hold this evening lecture series.


We propose to add this content to our webpage as podcasts and continually add the new lectures from this years series 

In addition to the web videos of our lecture series, there will be a new series of shorter videos, “Image of the Week”.   A specific image will be chosen and discussed in detail by a scientist at The University of Arizona and The Lunar and Planetary Laboratory.  This is a pilot scheme whose success we will evaluate as time passes. 
Task G: Planetary powerpoint presentations and teacher workshops

A daylong teacher workshop on meteorites and impact cratering is being developed. Teachers will have lectures by experts in fields such as meteorites and impact cratering, receive the NASA’s Exploring Meteorite Mysteries, A Teacher’s guide with Activities for Earth and Space Sciences, the two posters produced b the Space Imagery Center, Environmental and Geological Effects of Impact Cratering. The teachers will be encouraged to borrow the meteorite teaching kit from the Space Imagery Center for their classrooms.  

We also propose to create individual PowerPoint presentations of the major bodies of the solar system and specific geologic processes such as volcanism or impact cratering. These presentations will be available for download for schools, and students who are home schooled.

Funds for lithos….

Task H: Planetary imagery printing services

	We produce a planetary science related public education product such as a poster each year.  One recent product, seen here, discusses the geological effects of impact cratering.  We have already distributed several hundred of these posters to interested private parties and educational institutions. 

The Space Imagery Center and the Lunar and Planetary Laboratory also recently produced a 24 page color brochure (the printing expenses of which were paid for by LPL). The brochure describes the planetary bodies in the solar system and the research the Lunar and Planetary Laboratory has done. The Space Imagery Center provided the layout and design. The brochure is used for outreach as a handout to children and adults.
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We will continue to produce these educational products (the next planned poster is titled “Knowing Titan”) and continue to make physical prints that are shipped to any interested party (they only pay the shipping costs) or can be downloaded for free.

We also propose to start making available poster sized prints of space imagery.  We have encountered a strong public desire during our outreach events for physical prints of some of the spectacular imagery coming from HiRISE, the Cassini Camera and other missions and instruments.  Of course people can download data from the PDS or the planetary photojournal, but it is then up to them to make and print the poster product.  We propose to take pre-existing products such as these and make them available for the public to order in print form.  Again they would pay the shipping costs, if the volume of orders becomes large it may be necessary to add a small surcharge to cover printer supplies and wear-and-tear on the printer. For the moment we will cover those expenses ourselves. As with all our products they will be available for free on our website.

Other ongoing activities that will be continued

The Space Imagery Center participates in educational activities at a variety of levels.  Here at the University of Arizona we support several courses by providing teaching materials and expertise.  These efforts directly affect about 1800 students per year, the courses we have participated in are:

· Exploration and Discovery in Planetary Science

· The Golden Age of Planetary Exploration

· The Universe and Humanity: Origin and Destiny

· Planet Earth: Evolution of a Habitable World

	Also at the university, we helped create a Mars-themed study area for students named the ‘Mars Lounge’. A picture of which is seen here to the right.
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We also host several school tours each year and our data manager has visited several local schools to give talks to students on space data and exploration. With financial cutbacks, many schools no longer have the funding to support field trips. The Space Imagery Center is going out to classrooms in the community. We have expanded out our outreach efforts by linking to the science outreach page of the University of Arizona.  We have also recently purchased a telescope with which we plan to begin giving astronomy and solar observing demonstrations.

Our annual open houses have represented the latest in NASA missions and been incredibly successful. Our upcoming open house will be “Celebrating of Moon” which will be held near the 40th anniversary of Apollo 11’s landing on the Moon. There will be talks by former and current Lunar and Planetary scientists and professors regarding their work on the Apollo missions as well as information on the Lunar Reconnaissance Orbiter, and man’s return to the Moon, exhibits, and children’s activities. In the past we have had open houses on Phoenix, Cassini-Huygens, Mars Exploration Rovers, and Near-Earth Asteroid Rendezvous (NEAR), Galileo to mention just a few.  The most recent Phoenix-landing open house attracted over 1000 attendees.

At the city-wide and regional level, the Space Imagery Center participates regularly in several events. For example, 

· The Fourth Annual Math & Science Technology Funfest (MSTFF) sponsored by Raytheon. The event was held at the Tucson Convention Center, and had approximately 5,000 elementary and middle school students and local educators. More than 200 local scientists and engineers join forces with the goal of exciting the creative and inquisitive minds of thousands of Tucson students in fourth through eighth grades. 

· The Arizona State Capitol Museum, Phoenix Mars Mission and the Space Imagery Center teamed together to create a Phoenix Mars Mission exhibit for the State Capitol Museum. The museum sees 60,000 visitors per year. 
· The Space Imagery Center collaborated on several projects with the Pima Air and Space Museum. The Data Manager worked with the Exhibits curator to create a Mars-themed display. Also two community events were held at the museum, Sputnik and Yuri’s night. Numerous organizations participated in having children’s activities and there were 350 participants at each evening.

1.5 Expected significance and relevance to NASA goals

Through the tasks described in section 1.2 and 1.3 we seek to facilitate fundamental research on solar system objects. As such, this proposal directly addresses NASA strategic sub-goal 3C (NASA, 2006):

Advance scientific knowledge of the origin and history of the solar system, the potential for life elsewhere, and the hazards and resources present as humans explore space.

The outreach and educational tasks detailed in section 1.4 contribute to all three of NASA’s education goals and outcomes:

· Strengthen NASA and the Nation’s future workforce;

· Attract and retain students in science, technology, engineering, and mathematics

· Engage Americans in NASA’s mission.

Our educational activities encourage students to consider technical careers by sharing with them the excitement of space exploration.

1.6 Work plan
1.6.1 Anticipated milestones and schedule
Our regular activities of assisting researchers, engaging the public and educational outreach and expanding and preserving our collection are ongoing and have no milestones or schedules attached.

The additional tasks we proposed were 

Related to facilitating community research

· Task A: Database of planetary vector datasets accessible online

· Task B: Data reprocessed and packaged into GIS projects

Archival related

· Task C: An online searchable index of our collection

· Task D: Scanning of unique journal holdings

· Task E: Scanning of Photographic Lunar Atlas
Outreach related

· Task F: Podcasts of the evening lecture series

· Task G: Planetary powerpoint presentations and teacher workshops

· Task H: Planetary imagery printing services

· Provide assistance for teaching of planetary science classes at LPL
· Development of public education product such as posters
Several of the other tasks described in this proposal, which are not ongoing, should be completed early in the grant according to the schedule:

Year 1:
Complete reorganization of data collection



Complete searchable index of the collection

Year 2:
Complete development of online vector database

Complete scanning of “The Communications of the Lunar and Planetary Labroatory” journal and develop searchable database
The tasks related to facilitating community research will progress incrementally throughout the grant. We will add more packages of GIS “starter data” for other regions of Mars and the Moon and other planetary bodies. We will also expand our vector product database with the addition of more datasets over time.

Likewise the tasks related to outreach and education will progress incrementally throughout the grant. The set of podcasts will slowly increase over time as will the planetary powerpoint presentations we plan to create.

1.6.2 Management structure and team member roles

The team structure and roles are summarized below. Capabilities and professional experience are provided in the resumes of Section 4. Dr. Byrne, as PI, will be accountable for assuring that the tasks described in this proposal are carried out within the resources requested.

	Investigator
	Role

	Dr. Shane Byrne

(Principle Investigator)
	Oversee operation of the Space Imagery Center as its director. Development of online vector database and GIS resources.

	Maria Schuchardt

(Professional Staff)
	Responsible for day to day running of the Space Imagery Center.  Organizes many of the outreach events. Response to public inquiries.

	Trent Hare

(Collaborator)
	Consultation and advice related to development of online vector database and GIS resources.

	Ari Espinoza
(Collaborator)
	Consultation and advice related to development of website resources and poster product creation.
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3. Facilities and equipment
The PI is director of the Space Imagery Center here at the Lunar and Planetary Laboratory which is one of the NASA RPIF (Regional Planetary Image Facilities) centers.  This facility holds archives of previous spacecraft missions to the Moon, Mars and other planets and employs a full time lab manager.

The Space Imagery Center also houses 2 windows PC’s running ESRI’s ArcGIS software in addition to image processing software.  A linux PC is also available and has the USGS’s planetary image processing software ISIS installed and houses all the ancillary SPICE data required to process data from a variety of missions. We are also in procession of a high-quality scanner which we use to digitize data. We are also currently configuring a 6 terabyte disk array which will store the datasets relevant to the tasks of this proposal.

The Space Imagery Center collaborates with the Planetary Image Research Laboratory (PIRL) in the use of their poster printing equipment.  We contribute to the purchase of the printing supplies in proportion to our use. The Lunar and Planetary Laboratory is equipped with large auditoriums which are utilized for the evening lecture series.

4. Curricula Vitae
4.1 Dr. Shane Byrne
Shane Byrne 
Department of Planetary Sciences

Assistant Professor
University of Arizona
Mail:
Lunar and Planetary Laboratory,

Phone:
(520) 626-0407

The University of Arizona,

Fax:
(520) 621-4933


1629 E. University Blvd.,

Email:
shane@lpl.arizona.edu


Tucson, AZ 85721-0092, USA.

http://www.lpl.arizona.edu/~shane
Professional Positions


University of Arizona – Lunar and Planetary Laboratory, 8/2007 - Present


Assistant Professor


Director: Space Imagery Center–A NASA Regional Planetary Image Facility

University of Arizona – Lunar and Planetary Laboratory, 9/2005 – 8/2007.



Research Associate – with HiRISE team.


Massachusetts Institute of Technology, 12/2003 – 9/2005.



Postdoctoral Scholar – with Professor Maria Zuber.


California Institute of Technology, 6/2003 – 12/2003.



Assistant Scientist – with Professor Bruce Murray.


California Institute of Technology, 8/1998 – 6/2003.



Graduate Research Assistant – with Professors Murray and Ingersoll.

Education
California Institute of Technology, Pasadena, CA. 1998-2003

Ph.D. 
Planetary Science, with minor in Astronomy (2003)

Advisors: Professors Bruce C. Murray and Andrew P. Ingersoll

M.S.
Planetary Science, with minor in Astronomy (2001)

University of Cardiff, Cardiff, United Kingdom 1994-1998

Master of Physics.  Astrophysics (1998)

Planetary Mission Involvement

· High Resolution Science Experiment (HiRISE) participation (2005-present).

· Co-Investigator on Chronos Mars-scout proposal (2006).

· Co-Investigator on MOSAIC Mars-scout proposal (2006).

· Co-Investigator on Boreale Explorer Mars-scout proposal (2006).

· Mars Orbiter Laser Altimeter (MOLA) participation (2002-2006).

· MIT manned lunar exploration initiative (2004-2005).

· Landing site selection, Mars Polar Lander (1999).

Service and Professional Memberships

· Session Chair:
American Geophysical Union – Fall Meeting




International conference on Mars polar science and exploration



Lunar and Planetary Science Conference
· Reviewer for:
Nature, Science, Journal of Geophysical Research, Geophysical Research Letters, Icarus, Planetary and Space Science, The Mars Journal, Annals of Glaciology.

· Member:
American Geophysical Union




American Astronomical Society – Division of Planetary Science
Publications

Byrne, S., The polar deposits of Mars, Ann. Rev. Earth Plan. Sci., 37, 2009.

Russell, P., N. Thomas, S. Byrne, K. Herkenhoff, K. Fishbaugh, N. Bridges, C. Okubo, M. Milazzo, I. Daubar, C. Hansen, A. McEwen, Seasonally active frost-dust avalanches on a north polar scarp of Mars captured by HiRISE, Geo. Phys. Lett., 35(23), L23204, 2008.

Brown, A., S. Byrne, L.L. Tornabene and T. Roush, Louth crater: Evolution of a layered water ice mound, Icarus, 196(2), 433-445, 2008.
Winebrenner, D.P., M.R. Koutnik, E.D. Waddington, A.V. Pathare, B.C. Murray, S. Byrne and J.L. Bamber, Evidence for ice flow prior to trough formation in the martian north polar layered deposits, Icarus, 195(1), 90-105, 2008.

Byrne, S., M. T. Zuber, G. A. Neumann, Interannual and Seasonal Behavior of Martian Residual Ice-Cap Albedo, Planet. Space Sci., 56(2), 194-211, 2008.

Herkenhoff, K.E., S. Byrne, P.S. Russell, K.E. Fishbaugh, and A.S. McEwen, HiRISE Observations of the North Polar Region of Mars, Science, 317(5845), 1711, 2007.
McEwen, A., and 32 colleagues, A Closer Look at Water-Related Geologic Activity on Mars, Science, 317(5845), 1711, 2007.

Koutnik, M., S. Byrne, B.C. Murray, A.D. Toigo, and Z.A. Crawford, Eolian Controlled Modification of the Martian South Polar Layered Deposits, Icarus, 174, 490-501, 2005.

Schaller, E.S., B.C. Murray, A.V. Pathare, J. Rasmussen, and S. Byrne, Modification of Secondary Craters on the Martian South Polar Layered Deposits, J. Geophys. Res., 31, L21701, 2005.

Byrne, S., and A.B. Ivanov, The Internal Structure of the Martian South Polar Layered Deposits, J. Geophys. Res., 109, E11001, 2004.

Jerolmack, D., D. Mohrig, M.T. Zuber, and S. Byrne, A minimum time for the formation of the Holden Northeast Fan, Mars, Geophys. Res. Lett., 31, L21701, 2004.
Piqueux, S., S. Byrne, and M.I. Richardson, The sublimation of Mars southern CO2 ice cap and the formation of "spiders", J. Geophys. Res., 108(E8), 2003.

Byrne, S., and A.P. Ingersoll, Martian climatic events on timescales of centuries: Evidence from feature morphology in the residual south polar cap, Geophys. Res. Lett., 30(13), 2003.

Byrne, S., and A.P. Ingersoll, A Sublimation Model for Martian South Polar Ice Features, Science, 299, 1051-1053, 2003.

Koutnik, M., S. Byrne, and B.C. Murray, South Polar Layered Deposits of Mars: The Cratering Record, J. Geophys. Res., 107(E11), 5100, 2002.

Byrne, S., and B.C. Murray, North polar stratigraphy and the paleo-erg of Mars, J. Geophys. Res., 107(E6), 2002.

Murray, B.C., M. Koutnik, S. Byrne, L.A. Soderblom, K.E. Herkenhoff, and K.L. Tanaka, Preliminary Geological Assessment of the Northern Edge of Ultimi Lobe, Mars South Polar Layered Deposits, Icarus, 154, 80-97, 2001.
4.2 Ms Maria Schuchardt
Maria Schuchardt

4556 E. Holmes Street

Tucson, Arizona 85711

520.323.3944

Summary of Skills

· Photoshop

· Microsoft word

Key Accomplishments

· Started a monthly lecture series, highlighting the work of scientists at the Lunar and Planetary Laboratory.

· Became a member of the Kuiper Circle Outreach Committee

· Produced educational poster, Geological Effects of Impact Cratering
· Responsible for yearly open houses




Cassini-Huygens mission to Saturn and Titan




Mars




Missions to Meteor and Comets

· Collaborate with other organizations for large exhibits, displays, and public events

Summary of Qualifications
· Employee of the year in 2005

PROFESSIONAL EXPERIENCE: 

2007-present Program Coordinator, Senior, The University of Arizona, Lunar and Planetary Laboratory
1998-2007 Program Coordinator, The University of Arizona, Lunar and Planetary Laboratory

1991-1998 Photographer, The University of Arizona, Lunar and Planetary Laboratory

1985-1989 Photographer, St. Joseph’s Hospital, Tucson, Arizona.

1979-1985 Photographer, University of Arizona, Biomedical Communications

1976-1979 Photographer, University of Arkansas, Media Services

Education:

2009

BA in Art History. The University of Arizona.
1975 
A.A.S in Scientific Photography, Rochester Institute of 




Technology. Rochester, New York.

Other:

1999-2006
Volunteer with TuNidito, an organization, which helps children and their families through grieving the death of a family member.

4.3 Mr Trent Hare
TRENT M. HARE

Education:

· ArcMap Server and ArcIMS Application Development, ESRI 2006, Pixsell 2002.

· Digital Photogrammetry Developer Course, Helava Assoc., Inc., 1997, 2004 (BAE Inc.).

· Arc/Info and Arc Macro Language, Arizona Land Resources Information System, 1995.

· B.S., Computer Mathematics; Northern Arizona University, 1993.

Employment:

Position: GIS/IT Specialist (1994-present)


   Engineering/Cartographic Technician (1990-1994)

Organization:
U.S. Geologic Survey, Geologic Division, Astrogeology Team

Relevant Experience:

· NASA Planetary Geology and Geophysics, Mars Data Analysis, and other research programs (ongoing). Development of Geographic Information Systems web sites, tools, and tutorials for planetary researchers, datasets and Mars 2003 landing-site selection. ArcView, ArcMap and ArcIMS compiled planetary datasets and on-line OGC interfaces.

· Global GIS: develop GIS interface, specialty routines and compilation of datasets for global 1:1 million datasets. The datasets compiled include the GTOPO (DEM), a wide variety of remotely sensed products, data on world oil, gas, coal, and mineral deposits, biodiversity, and geologic hazards (earthquakes, volcanoes, and landslides).

· Technical GIS Manager: For large country-wide databases for China and Afghanistan.

· Design of the Titan Swath Viewer (TSV) in ArcView for the Cassini satellite. This also included a redesign of the ArcView interface, which allows a novice GIS user to test different satellite targeting scenarios.
· Design and write tools in C++, Python for photogrammetric and remote sensing software (ISIS) using Viking, Mars Global Survey, Mars Odyssey, Clementine, Pathfinder, and Magellan datasets. Creation of 3D, image, and DEM importers and exporters.
Committees and special assignments:

· NASA Mars Science Laboratory Working Group; member, 2006-present.

· NASA Advance Information Systems Research (AISR) review panel, 2007.

· NASA Mars Exploration Rovers Working Group; member, 2002-present.

· NASA Mars Pathfinder Working Group; member, 1997-1998.
4.4 Mr Ari Espinoza
[image: image7.jpg]Yisrael Ari Spinoza

2010 East 2nd Street + Tucson, AZ 85719 + 520.237.5176 -« yisrael@u.arizona.edu

SUMMARY

Multi-task oriented with
excellent communication and
writing skills for technical
support with a large user base

Skills

‘Windows XP, 2000 (incl.
server), Mac OS X (incl.
server version)

Apache, IIS

QuickTime Streaming Server
OpenBase SQL, MySQL
‘WebObjects

Languages:

Hebrew, Arabic (MSA &
Egyptian dialect), Spanish,
Italian, French, Greek

Honors

CASE District VII, News &
Information Programming
Systems (uanews.org)

Membership
Association for Communica-
tion Excellence (ACE)

Education

BA, Oriental Studies,
University of Arizona, 1994
MA, Near Eastern Studies,
University of Arizona, 2001

References
References are available upon
request.

EXPERIENCE

October 2005 to present

KUAT, University of Arizona, http://kuat.org

* Webmaster for all Web sites within the KUAT Communications Group

» Work with content producers (television, radio, UA Channel) to promote
online content, promotional and educational materials.

Create RSS and podcasting availability of content.

Provide metrics of Web usage to upper management.

Created Web-based back-end to manage Web content across sites

Assist in infrastructure planning; evaluate hardware and software.
Participate in strategy-planning for branding and identity to bring
separate elements of Web sites together

Developing outreach opportunities with other units to promote the UA.
Assist in Web server and streaming server maintenance.

July 1998 - October 2005

News Services, University of Arizona, http://uanews.org

* Design, develop, implement and maintain Web-based workflow for

dynamic, database-driven Web sites, including Intranet site.

Expanded news dissemination to new media formats: RSS/WAP feeds,

PDE, PalmOS and podcasting.

‘Writing and editing of press releases; editorial input on news presentation.

Photo database creation (imageBase — http://uanews.org/ibase.html)

Publishing Web version of Report on Research magazine

(http://www.vpr.arizona.edu/ror/)

Streaming server administration of regents’ and distinguished professor

videos

Database solution planning and recommendations; software and license

inventory control; documentation of emergency procedures

+ Hardware and software purchasing recommendations; general computer
maintenance and repair; backup and disaster recovery.

Student employee, July 1997- June 1998

Arizona State Museum, University of Arizona

* Network administration and support: 50 clients, Macintosh
and Windows platforms.

Documentation on network protocols and training.

Intranet development for online client information resource.
Tape backup planning and disaster-recovery schedules.

Project management consulting.

General user support in hardware and software upgrading and
troubleshooting.

Online database publishing, including online entry forms and
searchable databases with sensitive information for outside companies.
* Software purchase recommendations.




5. Current and pending support

Current Support – Shane Byrne (PI)

Dr. Byrne is supported as a teaching faculty member at the University of Arizona for up to 9 months of the year (academic salary) by the state of Arizona.  If more than three months of salary is available Dr. Byrne is free to spend less than nine months teaching and more than three months doing research. Other projects which provide salary support during the proposed period are:
	Project title
	“Volatile migration and storage on Ceres and other large asteroids”

	Name of PI on award
	Dr. Shane Byrne

	Program name
	Planetary Geology and Geophysics

	Sponsoring agency
	NASA

	Sponsor POC
	Dr. Michael S. Kelley, (202)358-0607

	Performance period
	17 Dec 2007 - 16 Dec 2010

	Total budget
	$91,000

	Support (person months)
	1.5


	Project title
	“Short term climatic record from landscape evolution in the Martian residual CO2 cap”

	Name of PI on award
	Dr Shane Byrne

	Program name
	Mars Data Analysis

	Sponsoring agency
	NASA

	Sponsor POC
	Dr. Robert Fogel, (202)358-2289 

	Performance period
	7/1/2009 – 6/30/2013

	Total budget
	$370,453

	Support (person-months)
	2                                            FUNDS NOT YET DELIVERED


	Project title
	“Linking Visible and Radar Stratigraphy in the Martian Polar Deposits”

	Name of PI on award
	Dr Kathryn Fishbaugh

	Program name
	Mars Data Analysis

	Sponsoring agency
	NASA

	Sponsor POC
	Dr. Robert Fogel, (202)358-2289

	Performance period
	7/1/2009 – 6/30/2013

	Total budget
	$538,788

	Support (person-months)
	0.6                                          FUNDS NOT YET DELIVERED


Pending Support – Shane Byrne (PI)
	Project title
	“Landscape Evolution and Topographic Statistics of the Lunar Surface”

	Name of PI on award
	Dr Shane Byrne

	Program name
	Lunar Advanced Science and Exploration Research

	Sponsoring agency
	NASA

	Sponsor POC
	Dr. Robert Fogel, (202)358-2289

	Performance period
	7/1/2009 – 6/30/2013

	Total budget
	$370,453

	Support (person-months)
	2


	Project title
	“Shoreline analysis and landscape evolution modeling of Titan”

	Name of PI on award
	Dr Shane Byrne

	Program name
	Cassini Data Analysis

	Sponsoring agency
	NASA

	Sponsor POC
	Dr. Max Bernstein, (202)358-0879

	Performance period
	1/1/2010 – 12/31/2012

	Total budget
	$285,184

	Support (person-months)
	1.5


6. Budget

6.1 Budget Summary

[image: image8.wmf]
6.2 Budget Explanation

We request funds to support for the following individuals:

· Student assistance (10 hrs/week) to support the data manager in the running of the Space Imagery Center and scanning of hard-copy material.

· Student programmer (15 hrs/week) to support the director in creating the online interface for the community to access the vector products database, the GIS packaged data and the online database and search tools for our collection.

Several non-recurring expenses are included:

· Form sheet scanner to digitize the LPL journal – currently in hard-copy only.
· Replacements for our two GIS-enabled PCs (these PCs will be five and six years old respectively on the proposed replacement dates)
Support for the director’s and data-manager’s travel to the annual RPIF directors’ meeting each year has been included. The estimated costs below are based on prior experience in traveling to these meetings.

[image: image9.jpg]Daily expenses
fiieals & incidentals
Accommodation
Airport parking
Number of Days
Total daily expenses

fion-daily expenses
Aiare (Tuscon - San Francisco)
Rental Car

Travel total

For two people, total cost is

$59.00 ‘
§100.00 ‘
513507 §158780
3

SAT700

$400.00 ‘
520000 $600.0





Product creation expenses are included for production of materials we use in our educational and outreach efforts.

NOTE: THE NSPRIRES COVER SHEETS ONLY ALLOW THE FIRST FOUR PROPOSAL YEARS TO BE ENTERED; HOWEVER, THIS IS A FIVE YEAR PROPOSAL. SEE PREVIOUS PAGE FOR FULL BUDGET.
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