( What People Do with Landsat
The duration, quality, and consistency of Landsat observations enable professional and student investigations of local, regional, and global changes in the land and their communities over time. People use Landsat to  – 
· Analyze watersheds for vegetation, water quality, and ecosystem change over time

·    Evaluate the extent of damage from floods, tornadoes, and droughts

· Map predicted and actual pathways of volcanic eruptions to provide risk assessment and advance warning for public safety

· Quantify severity of fire damage for ecological mitigation

· Map deforestation and desertification

· Monitor the changing sizes and movements of glaciers

· Determine best locations within a given natural area, for specific wild animal species

· Find the best rangeland for cattle

· Estimate carbon amounts at regional and continental scales for complying with global warming mitigation policy

· Obtain base maps for homeland security, public health, and air quality

· Map geographic areas where some disease outbreaks (such as Hanta virus, malaria, and Rift valley fever) may occur 

· Study land use in growing urban areas to help deal with traffic jams and air pollution

· Monitor seasonal fluctuations in reservoir levels and snow pack

· Map coral reefs and classify them by structure and type to inform reef management policy
· Detect shoreline changes

· Assess water quality and detect oil slicks

· Evaluate crop stress

· Measure evaporation from crops and other vegetation

· Map plant communities for biological invasive species management

· Explore for minerals

· Monitor strip mining and strip mine reclamation

– and do many other important and valuable tasks.

( Integrating Landsat with Existing Programs
Our ability to look at the Earth from space and to see change over time, particularly human impacts on the landscape, can serve as a framework for interdisciplinary studies in Earth Science, Social Studies, Language Arts, Chemistry, and/or Mathematics, as well as to address the role of technology in our lives.

Technology drives science in many ways. Because of Landsat and other satellites, we are asking questions about Earth that we never considered being able to ask before with the expectation of effective answers at regional, continental, and global scales. National Science Education standards emphasize the importance of students learning ways in which this happens.

Most questions about Earth are best answered by integrating Landsat withother kinds of information such as maps, aerial photographs; historical information, census data, climate data, and so on.  Questions with a spatial component are particularly well supported by Landsat.  

The example of the shrinking spatial extent of the Aral Sea as a classroom investigation is described below. Other examples follow.

Example:  The Disappearing Aral Sea

When teaching about early civilizations, teachers can help students use Landsat images to investigate the disappearing Aral Sea. Located in Uzbekistan and Kazakhstan and once the fourth largest lake on Earth, the Aral Sea has shrunk dramatically over the past few decades. The primary rivers that once fed the Sea have been diverted for cotton farming and other agriculture. The southern part of the Sea once moderated the region’s continental climate, which was warmer and had more precipitation than today, and supported a productive fishing industry. 

The river diversion process was begun in the 1960s. Landsat satellite imagery taken in 1989 (at left in Figure ___) shows that by then the northern and southern halves of the sea had become virtually separated. The drying of the Sea’s southern section exposed its salty seabed. Dust storms increased, spreading the salty soil into agricultural lands. As the agricultural lands became contaminated by salt, farmers tried to combat the process by flushing the soil with huge volumes of water. Water that made its way back into the Sea was not only very salty but also polluted by pesticides and fertilizers.

The Sea continued to disappear, and by 2003 (Landsat image on the right in Figure__) there was little water remaining. Teachers can ask students to consider and investigate these questions:  How does the loss of the Aral Sea affect the economic well-being, culture, and physical health of the people who depended on it? Where do they get fresh water now that the Sea is almost completely dry?  How much water has been pumped out of the rivers that feed this lake? How can we find out?

(Image Pair, Aral Sea)

Pairs of Landsat images such as this can be found to pursue investigations of many kinds for many locations around the globe.
Note the section of this Guide, Part 4. How to Find and Download Your Own Landsat Data.
Following are ideas for some investigations students can do using Landsat.

· How does the growth of a city affect its water quality? 

(See the this Toolbox classroom activity, Quantifying Changes in the Land Over Time,”)
(  Social Studies, Mathematics, Chemistry

Reduction in pervious (permeable) surfaces affects water flow. Water that falls on impervious surfaces such as streets, parking lots, and buildings does not percolate into the soil and the substrate below it. The passage of water through such areas can cleanse it of some pollutants. So when the land is covered over with impervious surfaces, water that falls on it carries more urban pollution into adjacent streams, rivers, lakes, and bays. 

· Is snow in the California mountains melting earlier in spring than it did 10 or 20 years ago?  If so, how is that change affecting the availability of water for agriculture?
( Biology, Natural Resources
Early snowmelt changes the time of year when water is available to both domestic (agricultural) and wild plants and animals living at elevations below.
· What are the environmental and economic consequences of wildfires?

( Biology, Mathematics

Wildfires are natural processes that alter the faces of landscapes. Small fires are usually beneficial.  Big fires will ruin a forest for timber, and they can make forests uninhabitable for most  wildlife for years. Landsat can help to track the extent and severity of a fire, to show where mitigation efforts should take place, and to monitor the re-growth of vegetation after the fire.  

· How fast are the world’s mountain glaciers melting?  
( Climate Change
Students can measure the extent of specific glaciers in Landsat scenes a decade or more apart, to determine the sizes of areas that may have thawed over that period of time.
· What is the extent of a particular flood?

( Social Studies/Geography

Using Landsat the boundaries and extent of a given flood event can be measured regardless of dangerous conditions and distances on the ground.  In fact insurance companies use remote sensing to help discover fraudulent insurance claims due to flooding.
· Are our croplands stressed from drought or disease?

( Agriculture, Mathematics

Landsat can help to quantify the health of crops by providing data on how much photosynthetic activity is taking place in a given cropland. Helping farmers to pinpoint areas of stress can support targeted intervention and thereby even help to boost crop yield. 

· Where is the best habitat for a population of mountain sheep or other species in a given natural area?

( Biology, Ecology

Kinds of ecosystems and their productivity can be assessed using Landsat, and that data can be integrated with knowledge about the biological requirements of a given species.

· How fast is deforestation taking place in a specific region of the world?

( Ecology, Geography

Landsat is excellent for observing deforestation over time.  How is deforested land being used? What effects does this land use change have on populations of people and of wildlife? 
· Are deserts spreading in certain regions of the world?
( Social Studies/ Geography, Biology

Landsat can show large landscape-scale changes in the boundaries of ecosystems such as deserts.  Ecosystem boundary studies can be linked to investigations of changes in health, well-being, and livelihoods of specific human populations.

· Geomorphology

( Geography

What do particular landforms look like from space? Landforms such as river deltas, coastlines, and volcanoes can be appreciated and examined readily in Landsat images. Such study can help us to recognize similar features on other planets.
· Earth as Art

URL:  http://landsat.gsfc.nasa.gov/earthasart
( Art, Language Arts

The visual richness of the Earth, as seen in this remarkable collection of satellite images, can be employed to address standards in the Arts for the purpose of creating artwork from any medium, and for Language Arts writing projects such as poetry and short stories. Subjects include landforms such as river deltas and volcanoes.
