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A Bibliography 

Introduction

Remote sensing is the science of observing, measuring and describing an object without having any contact with it.  The earliest remote sensing was done with photography.  As early as the 1840’s cameras were attached to hot air balloons to take photographs used for mapping.  Cameras were also used by the military in World War I, and afterward, to take pictures for reconnaissance purposes.  By 1966, the United States had enough satellites in place to develop the first global weather monitoring system using not only photography, but other sensors as well.  Today, satellites can measure radiation, ozone levels, temperature, biological activity, and tectonic activity, just to name a few applications.  

Many fields of science find the applications of remote sensing helpful.  For example, oceanographers can now study the earth’s water cycle, study ocean life, and determine the impact of climate changes on a global scale.  Archaeologists can study geographical areas and remotely determine where and how to enter areas which may otherwise have been overlooked or damaged by intensive investigation.  Of course, meteorologists can now study weather patterns to make short-term local and regional forecasts, as well as study the way weather patterns change over time.  Astronomers have used satellite-based remote sensing of bodies in our solar system and the universe to increase their knowledge of space far beyond anything they could have accomplished from the earth.  Even agriculture has benefited from remote sensing, using vegetation mapping and ecosystem management.

There is a wealth of resources about remote sensing utilizing numerous technologies in a variety of fields, available both from government and commercial sources.  In order to narrow down the scope of this bibliography, I decided to include information that would be accessible to a broad audience.  The materials chosen should be of use to mid-level students and adults seeking information about the subject.  A few of the items may be of interest to users seeking more detailed information, but should also retain its general appeal.

I excluded maps, or materials that contained highly technical information.  Instead, I looked for items providing a unique overview of the subject, or of an aspect of the subject.  Many of the web sites provide links to more technical sites, or to map-intensive sites, however.  So users who wish to explore these areas should be able to find what they need.  I also excluded the works of workshops, conferences, or committees unless the works provided a level of information of use to a wide audience.

It was difficult to choose amongst the variety of resources I found on this subject, especially the online materials.  One of the problems I discovered was the fact that NASA produces a large quantity of remote sensing information, publishing it directly or indirectly.  As a result, many of the books and web sites collected here represent NASA’s contribution to the field.  I tried to balance this by including NASA-sponsored sites that provided unique information, or sites sponsored by the Earth Observing System (EOS), the National Oceanic and Atmospheric Association (NOAA), and a few others.

It was difficult to compare my book choices by comparing them to other bibliographies, because so much of the current literature is now produced online.  However, reviewing a variety of links pages on other web sites, published by both commercial and government sources, I found that many of the web sites listed here were also listed by a large number of other publications.  I viewed the amount of citation a web site received by others a strong indication of its strength as a resource, especially if the citing source was not associated with NASA.  Using this standard, these materials should represent the best general information available about remote sensing.

Methodology

I began my search with the UNC online catalog using the subject heading “remote sensing,” thinking to start my research broadly and narrowing my terms from there.  When “remote sensing” was used as a subject heading term, I pulled up over 300 items, but found it awkward to find materials published only by governmental agencies.  When I used “remote sensing” as a keyword search, over 2000 hits were generated.  However, the way the user interface is designed, I found this broader search more helpful.  Using a subject-heading search, the user is forced to sift through a variety of narrower terms, guessing which ones may be more or less suitable.  Using a keyword search, the titles and publishers are listed immediately, narrowing down the search visually if not literally.  

I tried searching for information using variations on the term “remote sensing,” including “artificial satellites in remote sensing” and “remote sensing images” and applying a number of sub-headings.  Ironically, these terms narrowed the search too much, which was probably due to the general nature I had chosen for this bibliography.  I found more applicable materials using the broader term than I did narrowing it or by using alternate headings.

After finding a few appropriate materials, I isolated the document collection call number that contained the most hits for my subject.  “NAS,” the designation used for NASA, appeared to contain most of the materials I needed.  I browsed the shelves in this section, making sure I didn’t miss anything of interest that may not have been obvious from the catalog listings.  However, I also searched the call number sections of a few of the other items included in this bibliography that did not belong to NASA in order to be thorough.

To find online materials, I tried a number of search strategies in order find as much material as I could.  I started by using several of the government search engines listed on the UNC Quick Reference Guide to Government Information, including FirstGov, Google Government Search, GovSpot, and Infomine.   I used the same terminology I used in the online catalog, and had mixed results.  Many of the sites produced the same listings of web sites, however FirstGov and Google Government Search seemed the most thorough and had the more pleasing interfaces.

I also searched several commercial sites for additional information.  When searching with engines such as Dogpile.com, Metacrawer, and AskJeeves, I found it very helpful to add “.gov” to my search query in order to limit the amount of pertinent retrievals generated.  Yahoo and About.com actually have sections devoted to remote sensing, including links to both governmental and commercial agencies.  However, by the time I found these webliographies, I had already found many of the sites listed.  By far, the most helpful webliography I found was a pathfinder of links published by the Visualization of Remote Sensing Data website (http://rsd.gsfc.nasa.gov/rsd/RemoteSensing.html).  The links here were briefly annotated, and the source was highly credible.  

As I compiled my list of items, I realized that I could class them into several categories, which I have used for the body of this bibliography.  Several of the books could only be described as histories on the subject.   Although many of the web sites contained brief historical overviews, I didn’t include them in this section because these histories did not represent the main intellectual content of the resource.  Many of these sites were better classed as educational sites, being directed at students or general users.  A couple of the sites were graphic archives, and the rest were more appropriately classed as sites concerning the technical application of remote sensing to a particular field or fields.  So many fields of science are represented in this section that it was not practical to class these sites by area of study.

In order to further narrow my selection of materials, I chose only those items published after 1995.  The only exception to this guideline was the book, Beyond the Atmosphere: Early Years of Space Science, published in 1980.  The nature of the history covered by this volume was not affected by its publication date, so I decided to include it in the section on the history of remote sensing.

Of course, after looking through scores of items, there were many materials that were not selected for inclusion in this bibliography.  For example the JSC Digital Image Collection (http://images.jsc.nasa.gov/announce.html) was not selected because the user had to navigate through a confusing series of screens before finally being directed to an entirely different site for the actual images.  This site was the NASA Human Spaceflight, Shuttle Gallery page (http://spaceflight.nasa.gov/gallery/images/shuttle/index.html), which I also didn’t select because the images were not entirely relevant to the subject even though the pictures were taken from space.  I also found a few departmental pages regarding the application of remote sensing to individual governmental agencies, such as the World Agricultural Outlook Board: Remote Sensing web site (http://www.usda.gov/agency/oce/waob/remote-sensing/bickert.htm).  I didn’t include these types of sites because they rarely provided very pertinent information, and were often uninteresting to look at as well.

In the Documents Collection at Davis, there are literally hundreds of microforms, maps, CD-ROMs, books, and pamphlets concerning remote sensing in a number of forms.  The problem with many of these materials, however, is that much of it is not current information, or is not in-depth.  It was mainly the fact that I chose not to include maps, highly technical information, or outdated information that prevented the inclusion of any microfilm documents, for example.

There were two very good web sites I seriously considered, but decided not to include.  The Landsat 7 Gateway (http://landsat.gsfc.nasa.gov/) contains imagery of the Earth’s surface, however so much of its information is found within the other resources I have cited, its inclusion would have been redundant.  I had a tougher time deciding not to include the NOAA National Weather Service (http://weather.gov/).  While its information is directly related to the information gathered from satellites utilizing remote sensing devices, the application of these devices and the subject of remote sensing are not specifically addressed.  Therefore, I cited the web site for the Office of Satellite Operation instead.  This site contains information more pertinent to the subject and provides a link to the National Weather Service’s site as well.

Overall, the materials found in this bibliography should represent both a solid introduction to remote sensing and the means by which users may find more information if they choose to use these resources as a starting point.

The History of Remote Sensing

Please note that additional information regarding the history of remote sensing may also be found on many of the educational websites.

1. Butrica, Andrew J.   To See the Unseen: a History of Planetary Radar Astronomy.  Washington, DC : National Aeronautics and Space Administration, 1996.  (The NASA History Series.)  xiii, 301 p.   NAS 1.21:4218

Provides a history of the science of planetary radar astronomy and its contributions to modern science.  The author describes how radar astronomy is used to target the surfaces of planets that are otherwise unseen, as well as to track planetary orbits and rotational movements.  Includes chapters describing the mapping of Venus, Mars, and other objects in the solar system.  Discusses several important projects that depended on radar astronomy, such as Project Haystack and Project Needles.  One chapter is devoted to the Magellan spacecraft mission and findings.  Contains some illustrations and photos.  

2.
Newell, Homer E.  Beyond the Atmosphere: Early Years of Space Science.  Washington : National Aeronautics and Space Administration, 1980.  (The NASA History Series.)  xviii, 497 p.  NAS 1.21:4211

Details the early history of space science as “made possible or significantly aided by rockets, satellites, and space probes” (p. 11) from as early as 1946.   Describes the organization of NASA in context of the political and academic conflicts at the times.  Also compares the expectations of what scientist expected to find in the mid-forties to the harvest of images and information actually returned.  The results affected the understanding of the upper atmosphere and the magnetic field of the earth, among other attributes of the earth and the solar system.  
Efforts in the field also encouraged unheard of cooperation between academics, commercial and governmental entities.  Illustrated with diagrams, photos, and charts.

3.
Science with the Hubble Space Telescope - II: Proceedings of a Workshop held in Paris, December 4-8, 1995.  [s.l.] : STScI/ST-ECF Workshop, c1995.  xvi, 634 p.  NAS 1.2:H 86/5

Contains the proceedings of the workshop held in Paris, France from Dec. 4-8, 1995.  The participants of the workshop analyzed the information gathered so far, both in terms of new knowledge and its impact on the astronomy community.  Includes published papers on astronomical entities such as stars, planets, and distant galaxies, which are technical in scope.  Contains only black and white photos and illustrations.  This book would prove more helpful to upper-level students of physics and astronomy who are searching for commentary and formulaic synthesis of Hubble’s information as it was first received.

4.
Fimmel, Richard O.  Pioneering Venus: A Planet Unveiled.  Washington : National Aeronautics and Space Administration, 1995.  xi, 358 p.  NAS 1.21:518

A thorough, illustrated documentation of the 14 year Orbiter mission that collected exhaustive information about the atmosphere and ionosphere of Venus.  It gathered information over a broad range of fields, including surface geology, radar and gravity mapping, magnetic and electrical fields, temperature structures, the interaction of Venus with solar wind, and more.  The Pioneer project engaged the collaboration of scientists, engineers, and other management personnel for 20 years before Orbiter finally entered the Venusian atmosphere in October 1992.   This publication would be helpful for upper-level students of physics, and to those interested in a technical description of the project.  Contains artist renderings of the data gathered by Orbiter, as well as photos, diagrams, and charts.

5.
Wallace, Lane.  Airborne Trailblazer:  Two Decades with NASA Langley’s 737 Flying Laboratory.  Washington : National Aeronautics and Space Administration, NASA History Office, 1994.  ix, 188 p.  NAS 1.21: 4216

Explains the history of NASA’s Boeing 737-100 Transport Systems Research Vehicle, the airplane used to conduct research into advanced transport aircraft technologies.  It has been used to gather information about airborne wind shear detection systems, data link for air traffic control communications, the microwave landing system, and the satellite-based global positioning system (GPS).  This information should prove interesting to anyone with an interest in aviation, NASA history, or groundbreaking research methods in the field of atmospheric or meteorological research.  Illustrated with photos of the airplane and charts.

Educational Sites

6.
Short, Nicholas M.  Remote Sensing Tutorial.  ONLINE.  1999.  NASA, Goddard Space Flight Center.  Available: http://rst.gsfc.nasa.gov/start.html.  [24 April 2002]

The purpose of The Remote Sensing Tutorial is to define what remote sensing and to outline its applications.  It specifies what a user may need to know in order to interpret and use the data/information being acquired by satellite, air, and ground sensors.  The authors of this web site geared the information toward those who may use it as an online textbook or supplement, especially at a college level.  Although remote sensing techniques can be used to gather information concerning the Earth, the planets, the stars, and the universe, the products in this resource will focuses mainly on the Earth.  Topics include applications for geology, vegetation, urban and land use, as well as the use of various technologies.  This site also contains a very helpful glossary of terms.

7.
Kilroy, Patrick L.  The SIMulated SATellite Page.  ONLINE.  27 November 2001.  NASA, Goddard Space Flight Center.  Available: http://simsat.gsfc.nasa.gov/.  [24 April 2002]
The purpose of the SimSat program is to teach students how to build, fly, and recover a simple scientific experiment either alone or with a group, and in so doing the student will be able to experience the basic needs of payload flight operations.  As a result, he or she may be inspired to pursue career choices in aerospace and related fields.  The web site includes information about scholarships, blueprints to SimStat projects, and a photo album.  This is an excellent resource for students, and anyone else interested in building satellite ground stations.

8.
Windows to the Universe.  ONLINE.  22 Febraruy 2002.  The Regents of the University of Michigan, NASA.  Available:  http://windows.arc.nasa.gov/. [24 April 2002]
Windows to the Universe is a web site sponsored by NASA and the University of Michigan.  It is devoted to teach the general public about Earth and Space sciences, with particular attention to students.  The web site uses graphics, movies, animations, and data sets to illustrate the subject matter in exciting formats.  The site also has a companion CD-ROM that can be used in conjunction with the site to speed downloads, which are graphically intensive.  Highlights of the kinds of material presented include historical references, space weather updates, games, and satellite photos.

9. NASA Earth Observatory.  ONLINE.  NASA.  Available: http://earthobservatory.nasa.gov/  [26 April 2002]

NASA publishes the Earth Observatory web site as a public service designed to make satellite images and scientific articles available without charge.  Information about earth science, global warming, oceans, atmospheric conditions, and satellite missions is available in several formats, including multi-media graphics, articles, and news features.  Teachers and students will find the section on experiments helpful in finding projects and class activities to learn more about space-based remote sensing.  This site also includes helpful features such as a glossary, and a section in which users may post questions to scientists.  Users may also subscribe to the Earth Observatory newsletter by email.  The Earth Observatory is one of the most attractive and extensive web sites available on the subject.

Technological Applications of Remote Sensing

10.
Remote Sensing Applications as a Research and Management Tool: Hearing before the Committee on Science, Subcommittee on Basic Research, U.S. House of Representatives, One Hundred Fifth Congress, Second Session, September 28, 1998, no. 87.  Washington, DC : U.S. Government Printing Office, 1998.  iii, 135 p.  Y4.SCI 2:105/87

A record of the hearings before the subcommittee in which members of the academic and commercial communities gave testimonies to the uses and benefits of remote sensing in their research and for planning.  Describes the input of NASA and GIS into the science.  Discusses the uses for science in space, both in assessing the status of the environment and its contributions to other sciences.  Includes illustrations of the slides used in presenting the information to Congress.

11.
Guidelines for the Use of Digital Imagery for Vegetation Mapping: Prepared for the Forest Service Remote Sensing Steering Committee.  Washington, DC : US Department of Agriculture, Forest Service, c1996.  v. 125 p. (52 p.)    A13.36/2: D56/996

Outlines a set of guidelines prepared “at the request of the Remote Sensing Steering Committee” which “provides national leadership and guidance for the efficient use, application, and integration of remote sensing into GIS.” (p. 4) Describes how remote sensing contributes to effective ecosystem management in such areas as the classification system for mapping vegetation, uses for satellite imagery, and structures how to collect and analyze data gathered.  Illustrated with charts and diagrams, some of which are computer-generated models, and some of which are photographs from satellites.

12.
King, Michael, ed.  EOS Reference Handbook: A Guide to NASA’s Earth Science Enterprise and the Earth Observing System.  Greenbelt, MD : EOS Project Science Office, 1999.  361 p.    NAS 183:NP-1999-08-134-GSFC
The goal of the Earth Observing System (EOS) is to determine the extent, causes, and regional consequences of global climate changes.  It gathers its information from a variety of satellites such as Terra, Landsat, Quiksat, Jason-1, Meteor 3M-1 (Russian), and ADEOSII (Japan), among others.  In 2003, it looks forward to gathering more data from the space station, SAGEIII.  This publication includes a number of authoritative scientific articles assessing the impact of the geophysical data across a wide range of interdisciplinary research.  An electronic version of this Handbook can be found at http://eos.nasa.gov/eos_homepage/misc_html/refbook.htm.

13.
Stockman, H.S.  The Next Generation Space Telescope: Visiting a Time When Galaxies Were Young.  [s.l.] : The Association of Universities for Research in Astronomy, 1998.  xix, 163 p.  NAS 1.83:1997(O5)-O16-GSFC/Stc1 M-9701
A short justification for the scientific and engineering motivations for The Next Generation Space Telescope, an international collaboration between the European Space Agency (ESA), the Canadian Space Agency (CSA), and NASA.  The goal of the project is to examine the stars and galaxies around us in search of the origins of the universe, and will eventually replace the Hubble Telescope when it is retired.  Discusses scientific feasibility, scope, and the logistics of implementing the project.  Illustrated with diagrams, photographs, and charts.  More up-to-date information is available at the accompanying url.  http://ngst.gsfc.nasa.gov/ 

14. Gamma-ray Large Area Space Telescope: Quest for the Ultimate Scources of Energy in the Universe, a Summary by the GLAST Facility Science Team and NASA/Goddard Space Flight Center.  [s.l.] : ?  27 p.  NAS 183:1997(12)-050-GSFC

This pamphlet introduces the Gamma-ray Large Area Space Telescope (GLAST), which explores the link between gravitation and quantum physics in black holes, neutron stars, and gamma-ray bursts.  In the process of trying to solve the mystery of these natural 

phenomenon, it unites the fields of astrophysics and experimental particle physics.  Contains a short glossary of terms and a reference to the url (http://www-glast.stanford.edu).  Illustrated with photographs from the Hubble Space Telescope, charts, and diagrams.

15.
Sever, Tom.  Remote Sensing Archeology Research at NASA.  ONLINE.  1998.  Global Hydrology and Climate Center.  Available:  http://wwwghcc.msfc.nasa.gov/archeology/remote_sensing.html [24 April 2002]

Remote sensing is being used in a variety of innovative ways that are revolutionizing many different fields, including traditional ones.   One such field benefiting from the technology is archaeology, which uses remote sensing as a methodological procedure for detecting, inventorying, and prioritizing surface and shallow-depth archeological information in a rapid, accurate, and quantified manner.  This resource discusses several archaeological sites that have been impacted significantly, including:  Arenal, Costa Rica; Chaco Canyon, NM; and The Peten, Guatemala.  This site is good for students wanting to learn more about either modern archaeology or remote sensing.  Includes bibliographical references.

16.
Hood,  Thomas L.  Natural Disaster Reference Database.  ONLINE.  14 January 2000.  Earth Sciences Directorate (Code 900), NASA Goddard Space Flight Center.  Available:  http://ltpwww.gsfc.nasa.gov/ndrd/.  [24 April 2002]

The Natural Disaster Reference Database is a bibliographic database containing research, programs, and data sets relating to the use of satellite remote sensing for disaster mitigation. The information contained in the database was compiled from information published in articles since 1981.  Two major sources of information are the NASA RECON and ISI Current Contents databases. The information is updated regularly, and there is a section where questions or comments may be posted for discussion.  This site is more useful for students or researchers seeking information on remote sensing from scholarly or professional articles.

17. Heidecker, Jason.  Jet Propulsion Laboratory: California Institute of Technology.  ONLINE   Jet Propulsion Laboratory, California Institute of Technology, NASA.  Available: http://www.jpl.nasa.gov/  [24 April 2002]

NASA’s Jet Propulsion Laboratory is operated by the California Institute of Technology, overseeing the robotic exploration of the solar system, as well as managing the Deep Space Network (DSN) of satellite communications and investigations.  The JPL website contains descriptions of the missions sponsored by the organization, articles, images and videos gathered by probes and satellites, and information about the technologies utilized.  Most of the data found on the website is useful for general purposes, however a number of links are provided for scientists looking for more technical information.  There is also a section devoted to links of interest to children.  This site is attractive, easy to navigate and full of current information and images about the earth, the solar system, and even other stars and galaxies.

18. Remote Sensing Division, Atlantic Oceanographic & Meteorological Laboratory.  ONLINE.  Atlantic Oceanographic & Meteorological Laboratory.  Available:  http://www.aoml.noaa.gov/rsd/   [24 April 2002]

Oceanic and atmospheric processes, the effects of pollution, and effects of wind fields and rainfall on the ocean are the subjects studied by the Remote Sensing division of the Atlantic Oceanographic and Meteorological Laboratory.  The observers use electromagnetic, underwater acoustical, and satellite technologies to collect and review relevant data for research.  The section regarding ocean remote sensing describes the projects sponsored by AOML regarding coastal activities, area environmental projects, and rainfall studies.  The section on satellite remote sensing presents several papers regarding AOML projects, and includes a proposal for the development of a microwave remote sensing project.  The information found in this site is more technical, and contains fewer images than most of the sites described in this bibliography, and should be of interest to those with a more advanced interest in the field.

19.
Simmon, Robert.  Oceanography from the Space Shuttle.  ONLINE.  17 October 
1996.  
Goddard Distributed Active Archive Center.  Available:  

http://daac.gsfc.nasa.gov/CAMPAIGN_DOCS/OCDST/shuttle_oceanography_web/oss_cover.html  [24 April 2002]

This web site contains the contents of the book Oceanography from the Space Shuttle, which was published in 1989, and is now out of print.  The book is intended to promote oceanographic research and to photographically illustrate the natural and man-made phenomenon occurring in the earth's oceans.  The United States astronauts who piloted the Space Shuttle took the photographs.  The book is divided into eight chapters, by type of photograph.  These include: The Coastal Scene, Islands, Local Winds, Waves, Ships Wakes, Pollution at Sea, Spiral Eddies, and Suloys.  Although this site is intended to facilitate research at a professional level, those interested in pictures from space, and the workings of the ocean will also find the content interesting.  This site may also prove helpful to high school and college students.

20. Green, Scott.  Total Ozone Mapping Spectrometer: Code 916, Atmospheric Chemistry and Dynamics Branch.  ONLINE.  April 19, 2002  NASA, Goddard Space Flight Center.  Available: http://toms.gsfc.nasa.gov/index.html  [24 April 2002]

The global distribution of the earth’s ozone layer is being measured by TOMS instruments on several satellites owned by NASA and the Netherlands.  Current data from these probes, including Earth Probe, Nimbus-7, Triana, ADEOS, and OMI may be accessed from this web site in graphic, multimedia, and data file formats.  Information recovered by the Russian probe Meteor-7 may also be found on this site; however, its data only covers records from 1991-1994.  TOMS information may be retrieved according to the satellite which performed the experiments or according to the types of measurements performed, such as aerosol and ozone levels, reflectivity, or erythemal ultraviolet radiation exposure.  In addition, the site also provides links of interest, lesson plans for teachers and projects for students, all of which makes it an excellent resource for any level of interest.

21. Office of Satellite Operation.  ONLINE.   National Oceanic and Atmospheric Association, National Weather Service, Office of Satellite Operation.  Available: http://www.oso.noaa.gov/index.htm  [24 April 2002]
The Office of Satellite Operation (OSO) facilitates the launches and operations of NOAA satellites and manages the information retrieved as a result.  The NOAA systems of satellites include the Geostationary Operational Environmental Satellites (GOES), the Polar Operational Environmental Satellites (POES), and the Defense Meteorological Satellite Program (DMSP).  The functions of each of these satellite systems and links to the data generated by these programs may be found on the OSO web site.  The site also includes operational reports, statistics, schedules, links to graphics and other sites of interest, and a history of the department.   While this site does not contain links specifically geared for students, and does contain links to technical information for professionals, it is designed in a format that makes it accessible to those studying meteorological information at almost any level.

22. USWCL Remote Sensing Research Program.  ONLINE.  2 January 2002.  United States Water Conservation Laboratory, Agricultural Research Service, United States Department of Agriculture.  Available: http://www.uswcl.ars.ag.gov/epd/remsen/rsmiss.htm  [26 April 2002]

The Remote Sensing research program of the USWCL focuses on developing methods to observe and manage agriculture and other natural resources over large areas without disrupting the landscape.  Technology from aircraft and satellites are implemented to retrieve information regarding “plant growth, crop yield, scheduling irrigation, and assessing plant diseases.”  While this site introduces the topic and describes the applications of remote sensing in agriculture, it is not graphics intensive, and contains technical information suited for upper level students and professionals in agricultural fields.  The main strength of this resource is the links to technical papers of interest to agricultural students and researchers.  

23.
Eskin, Tammy.  The Hubble Project. ONLINE.  29 October 2001.  NASA Goddard Space Flight Center.  Available:  http://hubble.gsfc.nasa.gov/  [26 April 2002]

The Hubble Telescope provides imagery and data about the universe from a space-based perspective unavailable to any other telescope on earth.  Its modular design allows it to be upgraded by astronauts as equipment wears out or becomes improved, allowing the Hubble satellite to function with state-of-the-art technology.  The Hubble Project website describes how the satellite works and is maintained, lists the kinds of equipment it utilizes, and cites links to the images published by the Space Science Institute. This site is useful for students and others looking for general information about the Hubble Telescope and the images it sends back to earth.

Graphics Archives
24.
National Satellite Land Remote Sensing Data Archive.  ONLINE.  16 July 2001.  U.S. Geological Survey.  Available: http://edc.usgs.gov/programs/NSLRSDA.html.  [24 April 2002]
Congress established the National Satellite Land Remote Sensing Data Archive in 1992, in order to ensure the compilation and preservation of remote sensing data of the Earth’s surface.  The archive maintains a complete and permanent record of over 40 years’ worth of remote sensing from satellites, and can be found at the U.S. Geological Survey's (USGS) EROS Data Center in South Dakota.  Some of the image data stored in the archives was collected from the Landsat series of satellites, from MODIS, ASTER, and the Shuttle Radar Topography Mission (SRTM), among other sources.  The images stored in this archive are available to order from the USGS.  Prices vary, but dates and areas of coverage are extensive.

25.
Bell, Edwin V.  NSSDC Photo Gallery.  ONLINE.  12 December 2001.  National Space Science Data Center, NASA.  Available: http://nssdc.gsfc.nasa.gov/photo_gallery/.  [24 April 2002]

The NSSDC Photo Gallery is a database of photographic images of some of the most popular images taken by NASA satellites.  Many of these images may also be found on CD-ROM materials published by NASA, as well.  Users can browse through images indexed by planetary or astronomical object, or by index listed according to the satellite that gathered the data.  Many of NASA’s most famous images are offered by this resource, as well as many other equally impressive illustrations, as well.  All of the graphics are considered public domain and free for use.

