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What is Remote Sensing?

“The science and art of obtaining information
about an object, area, or phenomenon....

...through the analysis of data acquired by a
device

...that is not in contact with the object, area or
phenomenon



Using this definition, what are some
examples of remote sensing?



Remote Sensing in the Classroom
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Example of a Traditional Remote Sensing System

EM Radiation
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Multi-concept: data acquisition (spacehorne sensors)
geostationary orbit 36000 km

approach: near-polar orbit BO0 - 1000 km
different platforms MULTI-STAGE
different altitudes
: : ) d (airborne sensors)
different datesfimes MULTI-TEMPORAL: high altitude data 3 - 10 km
different sensors MULTI-SENSOR

different spectral bands MULTI-SPECTRAL

%:g (airborne sensors)

lowy altitude data 300 m - 3 km
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Remote Sensing Advantage

* Offers a synoptic perspective

* Uses a unique vantage point

* Employs extra-visual information

*Serves as a historical and permanent record
* Can be cost-etfective
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CW= 8 broad perspectives. Based
% ﬂ on this image mosaic,
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forest located in Africa?
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Detectl g Changes Over Longer Time Periods
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CONTERMINOUS U.S. VEGETATION CONDITION 1993

VEGETATION
INDEX

D >.66  High
,:] 60 - .66
[] 58-89
[ 8- 52

- .47

- .40

< .05 Low

Lambert Azimuthal Projection 1000 0 1000 2000 Kilometers State/provincial boundary —— U.S. Geological Survey

Center: 100°W, 45°N - International boundary —— National Mapping Division
1000 0 500 1000 Miles EROS Data Center

Sioux Falls, SD

Credit: USGS
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Patagonia Glacier, Argentina

el  Upper photo taken by Space
e e e Shuttle astronaut in 1994

| b o %" lower photo taken by ISS
astronaut in 2002

ISSO04-E-7R67,
March7, 2002"



Disaster Monitoring

LANDSAT is continuously used for monitoring consequences of natural
disasters.

Before

Banda Aceh, on the island of Sumatra, before and after the devastating tsunami in 2004 that killed
approximately 167,000 people.



Credit: Goddard Space Flight Center
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What do we study with_remote

* Mapping the extent and condition of resources
* Cropland
* Forests
* Habitat
* Urban growth

* Monitoring emergency events
* Fire
* Storms
* Floods

« Explore for minerals
* Measure the extent of global environmental change

» Water resources



* Geographic location

* Topography and bathymetry
* Vegetation properties
* Chlorophyll concentration
* Biomass
* Leaf area
* Water
* Absorbed photosynthetically active radiation



 Water resources
* Snow pack extent
e Pollution and sedimentation
e Surface water area, volume

* Surface temperature

* Soil moisture

* Surface roughness

* Evapotranspiration

* Land use and land cover
* And many others...



Can point-and-shoot cameras do the
same job as remote sensing images?
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Landsat natural-color image —
Red, Green, and Blue bands

http://www.nasa.gov/topics/earth/features/yellowstone-heat.html|




Mammoth Hot Springs Terraces at Yellowstone National Park

Satellite Measurements of Heat Emitted
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Landsat and MODIS Bands

Landsat TM, ETM+ (30m) MODIS 500m

Band | Wavelength (um) | Descrip. | Band | Wavelength (um) | Descrip.
1 0.45 - 0.52 Blue 1 10.62-0.67 Red
2 0.52 - 0.60 Green 2 10.841-0.876 Near IR
3 0.63 - 0.69 Red 3 10.459-0.479 Blue
4 0.76 - 0.90 Near IR| 4 |0.545-0.565 Green
5 1.55-1.75 Mid IR 5 11.230-1.250 Mid IR
6 10.40-1250 |Thermal| 6 |1.628-1.652 Mid IR
7 2.08 - 2.35 Mid IR 7 12.105-2.155. Mid IR
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Healthy Green
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Reflectance (%)

Spectral Reflectance Curves
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Percent Reflectance
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TM bands 3, 2 and 1 (R,G, B) TM bands 4, 3 and 2 (R,G,B)
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Remote Sensing Limitations

* Remote sensing is not a solution to all difficulties

* It simply provides some of the spatial, spectral, and temporal
information about phenomena of interest

* Humans can introduce errors
* Remotely sensed data can be expensive to collect and analyze

* Need for linking iground observations with remote sensing
observations (reality check)

Finally, remote sensing is a tool or technique that enables scientific
discovery.
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Questions?

Contact:

easalas@nmsu.edu
Knox Hall, Rm 111
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