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Mon. Feb. 12, 2018

• Landsat Orbits
• Landsat Instrument Overview

• Landsat interpretation
– Bands and typical uses
– Various display options
– Thermopolis
– Atlas Mountains – details
– Arabian Arch  (see also pg. 346-355)
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Landsat Spacecraft
• Landsat 1, 2, 3  First generation (1972, 1975, 1978)

– Multispectral Scanner (MSS)

• Landsat 4, 5, (6) Second generation ( 1981, 1984, 1993)
– Thematic Mapper (TM)

– #5 Will be retired shortly -- has problems.

• Landsat 7 Second+ generation  (1999)
– Enhanced Thematic Mapper ETM+

– Still running, with some hardware glitches

• Landsat 8    (Landsat Data Continuity Mission =LDCM)
– Launched Feb. 2013.  Nominal 5 year life
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Landsat Orbits

• Near-Polar – so it covers all the earth

• Sun synchronous (precesses once per year to keep local time constant)
– Landsat passes S over US ~10 AM

– Many other satellites in the “AM Constellation” or “AM Train”

– Others in the “PM” Train

Sabins, Fig. 03-12 & -13
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Landsat Path and Row
• Earth rotates E by 

~100 min  1000 MPH = 1700 miles
 ~  2700 km between orbits.

• Landsat has swath width of ~185 km

• Over 16 day cycle it fills in gaps between the 
orbits, so it covers all the earth

• Number of paths:  
233  16 days  14.5 orbits/day 

• Spaced at ~165 km to provide ~7.6% overlap
at equator, more at higher latitude

• Renumbered “PATHS” increase consecutively 
to the W

•
N/S data “continuous” but break into 
 “ROWS” also spaced at 165 KM

• Given PATH,ROW specifies given location on 
earth:  LA:  Path 41, Row 36

• Orbits (and PATH,ROW system slightly 
different for earliest 3 Landsats

Sabins, Fig. 03-12 & -13
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Thermopolis  Landsat
Sabins  Plate 2
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Thermopolis  Landsat
2-4-7 = RGB Display
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Thermopolis  Landsat
2-4-7 = RGB Display
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Thermopolis  Landsat  Detailed Map
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Thermopolis  Landsat  Detailed Map
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Atlas Mountains 
 TM 2,4,7   Plate 6
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Atlas Mountains 
 TM 2,4,7   Plate 6
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Interpretation Steps

1. Establish sequence of mappable units, from literature or 
directly from image.

2. Determine attitude of beds (dipslopes, antidip scarps, etc.)

3. Interpret folds and faults (based on outcrop patterns and 
attitudes)

4. Prepare cross section to accompany interpretation map

5. Check interpretation in the field.
(from Sabins, pg. 89)
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Rule of V's
– Block images from Marli Miller's website at University of Oregon

• <http://pages.uoregon.edu/millerm/>
– Block models originally by  John Lewis at Colorado College

– In a “constant profile” valley across otherwise flat terrain:

• A horizontal bed would show as two lines along the side of the valley

• A vertical bed would show as a straight line

• A dipping bed would show a v pointing in the direction of dip
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Rule of V's
– Often we have steep topography here

• If beds are horizontal then as seen from above outcrops look like contours
– The v will point upstreem on tributaries

• Becomes a question of whether dip of bed is steeper or shallower than the 
surface slope

• Following also from <<http://pages.uoregon.edu/millerm/>>



15

Central Arabian Arch 
 TM 2,4,7   Plate 4

See also pg. 346-355
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Interpretation Steps

1. Establish sequence of mappable units, from literature or 
directly from image.

2. Determine attitude of beds (dipslopes, antidip scarps, etc.)

3. Interpret folds and faults (based on outcrop patterns and 
attitudes)

4. Prepare cross section to accompany interpretation map

5. Check interpretation in the field.
(from Sabins, pg. 89)
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TM band combinations
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Linear Features
– Linear:  Adjective

– Lineation:  1-D fabric in a rock

– Lineament:  Linear or curvilinear feature
 on a map or image
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Albedo vs. Topography
– Snow cover can actually improve study of structure, by suppressing 

albedo effects.


