
[image: image1.png]


[image: image2.jpg]~=— 9.6 miles —§





Landsat Resources for Educators (2010)
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HOME PAGES

Landsat 7 at NASA:  http://landsat.gsfc.nasa.gov

Features Landsat 7 data characteristics, science and education applications, technical documentation, program policy, and history.  The site is maintained by the Landsat 7 Project Science Office (LPSO) at the NASA Goddard Space Flight Center in Greenbelt, MD.
Landsat 7 at USGS (U.S. Geological Survey):   http://landsat.usgs.gov/

Features much information on the technical aspects of Landsat operations, links to the Landsat 7 data archive, and to Landsat 7 sample images. The site is maintained by the USGS EROS Data Center in Sioux Falls, SD

Landsat Education: http://landsat.gsfc.nasa.gov/education/
Formal and informal education materials approved through the NASA Earth Science Enterprise educational product review and have been recommended for distribution.  Siteincludes tutorials, image resources, PowerPoint presentations, and links to additional Landsat-related education products. 
BACKGROUND RESOURCES

Applications of Landsat Data: http://landsat.gsfc.nasa.gov/about/appl_matrix.html
Table containing numerous applications of Landsat data. Each application is accompanied by one or more representative Landsat images and a brief description of what the images show. 

Earth Observatory:  http://earthobservatory.nasa.gov
Freely-accessible satellite imagery, scientific information, and data about our home planet.  

Annotating Change in Satellite Images

http://serc.carleton.edu/eet/measure_sat/index.html
This chapter walks users through a technique for documenting change in before-and-after sets of satellite images. The technique can be used for any set of images that show the same area at the same scale at different times.
Tour of the Electromagnetic Spectrum

http://missionscience.nasa.gov/nasascience/ems
Video series including chapters on radio, micro-, infrared, visible, ultraviolet waves; X-Rays; and gamma rays
Climate Change, Wildlife and Wildlands Toolkit for Formal and Informal Educators
UC Global Change Research Program

http://www.globalchange.gov/resources/educators/toolkit
Designed for middle school through a collaboration among seven federal agencies, on how climate change is affecting our nation’s wildlife and public lands, and how everyone can become “climate stewards.”
CLASSROOM ACTIVITIES

Amelia the Pigeon (Elementary) and Echo the Bat  (Middle):  http://imagers.gsfc.nasa.gov/

IMAGERS (Interactive Multimedia Adventures for Grade-school Education using Remote Sensing) project, developed upon a framework that allows for the incorporation of new content, geographic location, and story line using satellite imagery as the foundation

Exploring the Environment (Middle & High School):  http://www.cotf.edu/ete/modules/modules.html

Set of remote sensing activities on the Exploring the Environment (ETE) Program, part of NASA’s Classroom of the Future

International Polar Year (IPY):  http://www.ipy.org/

http://www.ipy.gov/

A wide variety of classroom learning resources available at these Web sites.

Landsat Image Mosaic Of Antarctica (LIMA): http://lima.nasa.gov
http://lima.usgs.gov/
The first-ever true-color high-resolution satellite view of the Antarctic continent enabling everyone to see Antarctica as it appears in real life. This web site is designed as part of the International Polar Year to familiarize people with Antarctica, to explore the richness of its features, to learn about why Antarctica matters to us all, and to explain and demonstrate how scientists use satellite imagery to study the continent. See:  “Faces of Antarctica”

Mission Geography: http://missiongeography.org/
Curriculum materials that link the content, skills, and perspectives of Geography for Life: The National Geography Standards with the missions, research, and science of NASA, developed by the Geography Education National Implementation Project (GENIP) at Texas A&M University (K-12)

Quantifying Changes in the Land Over Time

http://landsat.gsfc.nasa.gov/education/resources/Landsat_QuantifyChanges.pdf
Gr. 7-10 students analyze land cover change over time in order to help them grasp the extent, significance, and consequences of change in their regions.
Space Place Teacher’s Corner: http://spaceplace.nasa.gov/en/educators/index.shtml
Selection of links to resources developed specifically for the classroom

IMAGES

Earthshots: Satellite Images of Environmental Change (Middle/High) http://edcwww.cr.usgs.gov/earthshots/slow/tableofcontents
E-book of before-and-after Landsat images (1972-present), showing recent environmental events and introducing remote sensing. Earthshots is hosted at the U.S. Geological Survey's EROS Data Center, Sioux Falls SD, the world's largest archive of earth science data and the official National Satellite Land Remote Sensing Data Archive.

Geomorphology from Space: A Global Overview of Regional Landforms  (High School)

http://disc.gsfc.nasa.gov/geomorphology/
Gallery of space imagery consisting of 237 plates, each treating some geographic region where a particular landform theme is exemplified

Images at Landsat: http://landsat.gsfc.nasa.gov/images
Collection of Landsat images from many sources. Data and applications from Landsat 4, 5 and 7 are presented, as well as photographs of the construction and testing of Landsat 7.  Links provide useful background information and visualizations of Landsat data.

Landsat:  Earth as Art:  http://landsat.gsfc.nasa.gov/earthasart/
Landsat 7 images selected for their aesthetic appeal, can be downloaded at high resolution, no cost. Credit Landsat for all uses.

Monitoring Change with Landsat

http://landsat.gsfc.nasa.gov/change/
Paired subsets of Landsat scenes, places of interest to investigate landscape change over time

USGS Landsat Image Gallery:  http://landsat.usgs.gov/gallery/index.php
Array of images including Earth features such as volcanoes, floods, and cities

MOVIES

A Landsat Flyby

http://svs.gsfc.nasa.gov/goto?10513
This short video highlights Landsat's many benefits to society.

Scientific Visualization Studio at NASA Goddard Space Flight Center
http://svs.gsfc.nasa.gov
Movies, zooms, animations galore

REMOTE SENSING DATA; MAPS; and AERIAL PHOTOGRAPHS

America View  

http://www.americaview.org/
Nationwide program that focuses on satellite remote sensing data and technologies in support of applied research, K-16 education, workforce development, and technology transfer

Global Land Cover Facility:  Landsat Geocover

http://glcf.umiacs.umd.edu/portal/geocover/
Collection of high resolution satellite imagery provided in a standardized, orthorectified format, covering the entire land surface of the world (except Antarctica). 

Landsat 7 Data Subsets
http://landsat.gsfc.nasa.gov/education/l7downloads/index.html

Landsat 7 images and scene subsets intended for use with Purdue University's MultiSpec software

USGS Global Visualzation Viewer

http://glovis.usgs.gov/
Primary site for no-cost Landsat, ASTER, MODIS and other data

WRS-2 Path and Row World Map for Landsat 4, 5, & 7

http://landsat.usgs.gov/resources/faqs.php?id=3

Path and row spatial descriptions for Landsat scenes, useful for finding Landsat scenes on several Web sites

SOFTWARE

ImageJ

Free public domain image processing software developed at the National Institutes of Health. Use ImageJ to display, annotate, edit, calibrate, measure, analyze, process, print, and save raster (row and column) image data. 
MultiSpec Program:  http://ee.www.ecn.purdue.edu/~biehl/MultiSpec/

Free data analysis software for Macintosh and Windows (See Tutorials section for MultiSpec Tutorial.)

MultiSpec Help/Information:  http://www.globe.unh.edu/
Teaching materials and tutorials with links to many of the other sites listed on this page.

http://archive.globe.gov/sda-bin/wt/ghp/tg+L(en)+P(toolkit/Contents

Users can also get to this site by going to the GLOBE web site: http://www.globe.gov 

clicking on the Teacher’s Guide, and choosing Toolkit under the Chapters heading.

The Globe Program:  http://www.globe.gov

Global Learning and Observations to Benefit the Environment (GLOBE) is a hands-on international environmental science and education program. GLOBE links students, teachers, and the scientific research community in an effort to learn more about our environment through student data collection and observation.

TUTORIALS

Fundamentals of Remote Sensing: http://www.ccrs.nrcan.gc.ca/ccrs/learn/tutorials/fundam/fundam_e.html
The Canada Centre for Remote Sensing offers this tutorial on remote sensing technology and its applications, for senior high school or early university level and touches on physics, environmental sciences, mathematics, computer sciences and geography. 

Introduction to Remote Sensing (PPT)

http://landsat.gsfc.nasa.gov/education/l7downloads/howto.html

Scroll down to “Introduction to Remote Sensing Presentations” and select the file of desired size .
Landsat Image Analysis Workshop:  http://edmall.gsfc.nasa.gov/landsat
Landsat Image Analysis Workshop web page includes links, lessons and training material for teachers using MultiSpec in the classroom.  

Landsat Image Compositer

http://landsat.gsfc.nasa.gov/education/compositor/

How Landsat images are made

MultiSpec Tutorial:  http://www.dhba.com/globe/globe.html 
Tutorial using animations and interactive elements to demonstrate the functions of MultiSpec and how users can investigate and analyze Landsat images.  Tutorial is organized in sections, with each section focusing on a particular procedure. 
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Landsat 7 image of Dragon Lake, Siberia, in winter


Earth as Art:


http://earthasart.gsfc.nasa.gov/index.htm








