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Landsat Orbit

Orbit Period = 98.9 Minutes

Direction of Travel

Time of Day 9:45 am
(local)

INCLINATION = 98.2o

GROUND TRACK ALTITUDE = 705 KM
(Nominal)



Sun Synchronized

Sun-synchronous Satellites are those which cover each area of the 
world at a constant local time of day called local sun time. 
At any given latitude, the position of the sun in the sky as the 
satellite passes overhead will be the same within the same season. 
This ensures consistent illumination conditions when acquiring 
images in a specific season over successive years, or over a 
particular area over a series of days. 
This is an important factor for monitoring changes between images 
or for mosaicking adjacent images together, as they do not have to 
be corrected for different illumination conditions.

Ref: Fund. of RS by CCRS
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LANDSAT 4/5 SWATHING PATTERN & 
ORBIT NO.

Spacing Between Adjacent Orbits at EquatorTiming of Adjacent Tracks

https://www.youtube.com/watch?v=xBhorGs8uy8
https://www.youtube.com/watch?v=1b1q3LHb6-8



Attitude Control System

X-band System S-band System 
Performance nominal

Enhanced Thematic Mapper +

Batteries
Performance nominal 

Solid State Recorder

Reaction Control System
•1/07/04 Fuel line #4 thermostat #1a failure

•2/24/05 Fuel line #4 thermostat failure; Primary 
heater circuit disabled

•4/25/13 Fuel line #2 thermostat failure; Redundant
heater circuit disabled

Solar Array
•5/14/2002 Circuit #14 Failure
•5/16/2005 Circuit # 6 Failure

•8/13/2008 Circuit #14 partial recovery
•14 circuits remain operating

•no impact to ops

•11/15/1999 SSR PWA #23 Loss
•02/11/2001 SSR PWA #12 Loss
•12/07/2005 SSR PWA #02 Loss
•08/02/2006 SSR PWA #13 Loss
•03/28/2008 SSR PWA #22 Loss

•09/03/2008 SSR PWA #23 Recovered
•10/12/2013 SSR PWA #11 Loss

•Each PWA is 4% loss of launch capacity
•Boards are likely recoverablePerformance nominal

•05/05/2004 Gyro 3 Shut Off 
•1-gyro control system in development

≈ 18 years of on-orbit operations

•5/31/2003 SLC Failure
•4/01/2007 Bumper mode

Remote Tlm Cmd (RTC) Box
•09/27/2014 RTC A Failover

Power Subsystem

Power Control Unit
• 10/18/2014 BVR failover 

Landsat 7 Spacecraft Status



Landsat 8 Spacecraft Status

9

Operational Land Imager

Thermal Infrared Sensor
• 10/1/2014 - Side-A SSM Encoder

Propulsion Subsystem
Thermal Control System

Electrical Power SystemAttitude Control System

RF Communications

Command & Data Handling System

X-band System

S-band System 

Batteries

Solid State Recorder

Solar array

≈ 4 years of on-orbit operations



Landsat 7
Orbit

Sun-synchronous orbit at an altitude of 705 km (438 mi)
233 orbit cycle; covers the entire globe every 16 days 
(except for the highest polar latitudes)
Inclined 98.2° (slightly retrograde)
Circles the Earth every 98.9 minutes
Equatorial crossing time: 10:00 a.m. +/- 15 minutes
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Other Characteristics
•Scene size: 170 km x 185 km (106 mi x 115 mi)
•Landsat 7 data products and acquisition 
information: https://landsat.usgs.gov/landsat-7



Landsat 7

Sensors
Enhanced Thematic Mapper Plus (ETM+)

Eight spectral bands, including a pan and thermal band:

Band 1 Visible (0.45 - 0.52 µm) 30 m
Band 2 Visible (0.52 - 0.60 µm) 30 m
Band 3 Visible (0.63 - 0.69 µm) 30 m
Band 4 Near-Infrared (0.77 - 0.90 µm) 30 m
Band 5 Near-Infrared (1.55 - 1.75 µm) 30 m
Band 6 Thermal (10.40 - 12.50 µm) 60 m Low Gain / High Gain
Band 7 Mid-Infrared (2.08 - 2.35 µm) 30 m
Band 8 Panchromatic (PAN) (0.52 - 0.90 µm) 15 m
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LANDSAT 8 Info

Sensors
Operational Land Imager (OLI)
Nine spectral bands, including a pan band:

Band 1 Visible (0.43 - 0.45 µm) 30 m
Band 2 Visible (0.450 - 0.51 µm) 30 m
Band 3 Visible (0.53 - 0.59 µm) 30 m
Band 4 Red (0.64 - 0.67 µm) 30 m
Band 5 Near-Infrared (0.85 - 0.88 µm) 30 m
Band 6 SWIR 1(1.57 - 1.65 µm) 30 m
Band 7 SWIR 2 (2.11 - 2.29 µm) 30 m
Band 8 Panchromatic (PAN) (0.50 - 0.68 µm) 15 m
Band 9 Cirrus (1.36 - 1.38 µm) 30 m
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Landsat 7 vs 8 bands
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LANDSAT 8 Info

Sensors
Thermal Infrared Sensor (TIRS)
Two spectral bands:

Band 10 TIRS 1 (10.6 - 11.19 µm) 100 m
Band 11 TIRS 2 (11.5 - 12.51 µm) 100 m
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System Pour l’Observation de La Terra SPOT
(System for Earth Observation)
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Push Broom Scanner
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Enhancements in SPOT 5 in comparison to 
SPOT 4

SPOT 5 – 2002-2015
Two High Res. Geometric 
Instruments (HRG)--- 5m, and 
2.5m (after combining 2.5 m 
images shifted along track)
10m for Visible(R+G+B), and 
20m resolution, for SWIR 
(1.58-1.75 m
High Res. Stereoscopic (HRS) 
Instrument for DEM of 10 m 
resolution for the globe.



SPOT 6 & 7

SPOT 6 launched: 9 September 2012, while 
SPOT 7 launched: 30 June 2014. 
They form a constellation of Earth-imaging satellites designed to 
provide continuity of high-resolution, wide-swath data up to 2024.

EADS Astrium took the decision to build this constellation in 2009 on 
the basis of a perceived government need for this kind of data.
Spot Image, a subsidiary of Astrium, funded the satellites alone and 
owned the system (satellites and ground segments) at time of launch.
In December 2014, SPOT 7 was sold to Azerbaijan's space agency 
Azercosmos, who renamed it Azersky.
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Ref: WIki



SPOT 6 & 7

SPOT 6 and SPOT 7 are phased in the same orbit as 
Pléiades Satellites, at an altitude of 694 km, forming a 
constellation of 2-by-2 satellites - 90° apart from one 
another.
Image product resolution:

Panchromatic: 1.5 m
Colour merge: 1.5 m
Multi-spectral: 6 m
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Spot 6 & 7

Spectral bands, with simultaneous panchromatic and 
multi-spectral acquisitions:

Panchromatic (450 – 745 nm)
Blue (450 – 525 nm)
Green (530 – 590 nm)
Red (625 – 695 nm)
Near-infrared (760 – 890 nm)

Footprint: 60 km × 60 km
Responsive satellite tasking, with six tasking plans per 
day, per satellite
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For price list:
http://www.infogeoafrica.com/infogeo-resources/docs/pricelists/pricelist_SPOT6_EN.pdf
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M



MODIS: Moderate Imaging 
Spectroradiometer (onboard Terra and 

Aqua)
Ref: Modis Sensor onboard Terra, and Aqua:
36 bands, with spatial resolution of 250 to 500 m.
Have onboard calibration facility (for radiometric, and 
geometric correction
https://www.youtube.com/watch?v=kKHZq4WIBDc
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MODIS File naming convention
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Quantization Levels

SENSOR SATELLITE LEVEL 
(bits)

DESCRIPTION

TM LANDSAT 6 8 bits after correction

MSS LANDSAT 8

HRV SPOT4,5 8

HRV SPOT4,5 6

AVHRR NOAA 10 Both 10 & 16 bits data is 
available for distribution

SAR JERS-1 3



Pakistan Remote Sensing Satellite: PRSS 1, 
PakTes 1A Launched 9 July 2018

https://www.geo.tv/latest/202468-china-launches-rocket-carrying-two-
pakistani-satellites
640km, 610 km
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Data Availability



Data Download Portals

USGS: https://earthexplorer.usgs.gov/
ESA: https://scihub.copernicus.eu/
USGS : https://glovis.usgs.gov/ 
GLCF: http://www.landcover.org/
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Price Indian RS Data

https://nrsc.gov.in/si
tes/all/pdf/Satellite_
Data_Price_List.pdf
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