Remote Sensing
Division C

Written Exam

Team Name: Team #:
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Score: /132



A. Matching (10 points)

B.

1.

Panchromatic
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10. Diffuse Reflectio

Identification (10 points)

Nadir a.
Albedo b.
Diffraction C.
Refraction d.
Spatial Resolution e.

Temporal Resolution f.

RadiometricResolution 8.

SpecularReflection i.

n j.

Define the followingacronyms:

a. RADAR

b. LIDAR

c. CCD

d. ASTER

e. MODIS

Fill inthe Blank

Ability to discriminate small differencesin energy

Produces blackand white images

Reflectivity of asurface

Describesthe areaon the Earth’s surface represented by a pixel
Energyis deflectedinasingle direction

Pointonthe groundinline with the RS system and the center of Earth
Bending of radiation through amedium

Time betweentwoimages of the same area

Bendingradiation around acorner/boundary

Energyis reflectedinall directions

sensors provide all theirown energy forillumination

sensors can only be used when naturally occurring energy is available

scatteringis whythe skyis blue

scattering occurs when particles are the same size as the wavelength of light

scatteringis how fog is detected



C. CalculationsandShort Answer. Pleaseshow all work for calculations.

1. Thereare eight bands onthe LANDSAT 7 satellite. Identifythe common name and range of
wavelengths of electromagnetic radiation that each channel uses to create animage:

Channel Common Name/Type of Radiation (1pt.) Wavelength Range (3 pts.)

1

2. Calculate the frequency of aphoton of nearinfrared light of wavelength 2.5 um. (3 points)

3. Calculate the energy of aphoton of near ultraviolet light of wavelength 320nm. (3 points)



4. Calculate the total energy emitted by an object perunitsurface area perunittime at a temperature of
6000 K and an emissivity of 0.55. (3 points)

5. Calculate the wavelength of peak energy emission foran object at a temperature of 8000 K. (3 points)

6. The A-trainis one of the mostimportant satellite constellations. List all the satellites that are active, no
longer part of the A-train, or have experienced failure in order of orbit formation*. Include date
launched and if active, removed, orfailed. Add reason forfailure/removal. (20 points)

*|f satellite A had failed, but was to orbit 30 minutes before satellite B, list A before B.



D. Multiple Choice.Choosethe BESTanswer. (10 points)

_ 1

In aerial photos, the phenomena used to create depthis:
a. Stereoscopiceffect
b. Parallaxeffect
c. Photosyntheticeffect
d. 3D effect
Remote sensing can not measure which of the following?
a. Oceanfloortopography
b. Watertemperature
c. Windspeedanddirection
d. Noneoftheabove
All of the planet’s weathertakes place inthe
a. Troposphere
b. Mesosphere
c. Stratosphere
d. lonosphere

Remote Sensing unofficially startedin when pictures were taken from hot air balloons
a. United States
b. France
c. England
d. China

Which of the followingis not monitoring the atmosphere as part of EOS?
a. ICESat

b. Terra
c. ROCSat
d. SORCE

If a satellite-based pushbroom sensor has arow of 5,000 CCD cells aligned perpendicularto the
satellite’s motion, and the swath width is 600 kilometers, whatis the ground sampling distance
(spatial resolution)in meters?

a. 120 kilometers

b. 30 meters

c. 120 meters

d. 1.2 meters
If a satelliteisina polar, sun-synchronous orbit at an altitude of 705 kilometers, how many
minutes and/orseconds of its orbital ground track would be covered by a square image area
covering 400 km x 400 km?

a. 40 seconds

b. 1 minute

c. 1 minuteand 20 seconds

d. 1 minuteand30 seconds
Glaciersneed fresh snow to survive because the snow

a. Feedsthemwithfreshice
Provides a protective shield against the sunlight
Insulates them fromthe warmerair
All of the above
None of the above
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9. Thesizeand numberof detectorelementsinaCCD determine the device’s:
a. Wavelength
b. Frequency
c. Resolution
d. Alloftheabove
____10. Which of the followingradiations can not be used for Remote Sensing?
a. Ultraviolet
b. Visible
c. Infrared
d. Microwave

E. Imagery (38 points) *Note: If the question asks forarea, please show work.
Figure 1:

1. Whatyeardo you thinkthisimage was taken?

2. Knowingthatthe linesrepresentthe terminuslocation of the Jakobshavn Glacier, what can you
definitelysay about the rate of change in size of the glacier overtime?

3. Whattype of body of wateris inthe top left of thisimage? What are the white chunks?

4. What type ofimageis this? Whatbands would be used to create thisimage ina LANDSAT
ETM+?



Figure 2:

1. Whatisthe approximate area of thisimage in square kilometers?

2. Whatisthe approximate distance between Mounds View High School and Capitol
Furniture Salesin meters?

3. What type ofimageis this? In what season was thisimage most likely taken?

Figure 3:

1. WhatisNDVI? Explain.

2. Whatisthe areaof the bottomimage insquare miles? Insquare kilometers?

3. What problem caused by hurricanes was the principal cause of the increase in water
levelsimmediately before, during, and afterthe hurricane?

4. Ifthe bottomimageisa LANDSATimage and white areas show healthy vegetation, what
bandis mostlikely being used? How do you know?

5. What damage do you thinkthe hurricane caused on the Louisiana coast, as shown by the
top twoimages? Describe with appropriate ecological terms.



Figure 4.

1. Whyistheriverdifferently colored thanthe ocean water?

2. How wouldthe colorofthe riverberelated tothe recent passing of Hurricane Irene?

3. Why isthe color of the waterinthe bay (upperright) different than the color of the water
fartherout to sea?

4. Thisimage was taken fromthe MODIS sensor. On what satellite(s) is MODIS attached?



