
New millennium sensors: Earth Observation (EO)

- Landsat (NASA) 1970s-> 1999-> 2013->

- ASTER  and MODIS (NASA) 2000 -> 

- Sentinel  (ESA) 2015 -> 

- High resolution satellites 2000->

- RADAR

- LiDAR



Landsat 8 (OLI) 2013->

Highest settlement in the world, Peru



Landsat 8 OLI 432 composite plus mid-IR (band 6) for fires
Landsat 7 continuing but without Scan Line Calibration
Swath ~180km,  L7 central stripe free ~ 20km





Terra is the flagship of NASA's Earth Science Enterprise.

Terra Satellite

MODIS

ASTER (TIR)

ASTER (SWIR)  x2008

ASTER (VNIR)

MISR

MOPITT

CERES

ASTER is the ‘zoom lens’ of Terra..

data since Feb 24, 2000 (launched 18 Dec 1999)



TERRA: THE EARTH OBSERVING SYSTEM  (EOS) AM-1

http://www.gsfc.nasa.gov/gsfc/service/gallery/fact_sheets/earthsci/terra/terra_eos_am.htm

ASTER Advanced Spaceborne Thermal Emission and Reflection Radiometer
JAPAN

MODIS Moderate-resolution Imaging Spectroradiometer

CERES Clouds and the Earth's Radiant Energy System (thermal)

MISR Multi-angle Imaging Spectro-Radiometer
VNIR at 26, 46 60, 70 degrees

MOPITT Measurement of Pollution in the Troposphere (CO, CH4)
http://www.atmosp.physics.utoronto.ca/MOPITT/home.html CANADA

http://www.gsfc.nasa.gov/gsfc/service/gallery/fact_sheets/earthsci/terra/terra_eos_am.htm
http://terra.nasa.gov/About/ASTER/index.php
http://terra.nasa.gov/About/MODIS/index.php
http://terra.nasa.gov/About/CERES/index.php
http://terra.nasa.gov/About/MISR/index.php
http://terra.nasa.gov/About/MOPITT/index.php
http://www.atmosp.physics.utoronto.ca/MOPITT/home.html


ASTER

Landsat-like

Sept 2007

Mt. Robson

15/30m

SWIR
failed
April 2008



ASTER bands – band 3 has two modes: 3N and 3B

Failed 2008



ASTER – imagery and DEMs 2000-
Global DEM to 83 degrees latitude

Sample ASTER draped image



https://asterweb.jpl.nasa.gov/gallery.asp

https://asterweb.jpl.nasa.gov/gallery.asp


MODIS  SPECIAL THEMES

EarthExplorer datasets

MODIS (Moderate-resolution Imaging Spectroradiometer)

Launched by NASA in 1999 on the Terra (EOS AM) satellite, 
and in 2002 on the Aqua (EOS PM) satellite.
Terra: 10.30am descending
Aqua:     1.30pm ascending

http://en.wikipedia.org/wiki/Terra_(satellite)
http://en.wikipedia.org/wiki/Aqua_(satellite)


MODIS:   MODerate-resolution Imaging Spectroradiometer

36 spectral bands ranging in wavelength from 0.4 µm to 14.4 µm and at spatial 
resolutions between 250m and 1km.  Swath:  2330 km   Earth covered  1-2 days
Designed to combine some of the characteristics of AVHRR and Landsat TM
'Superspectral' (vs Multispectral)
MODIS is THE main medium resolution EO satellite sensor



MODIS 13 Nov 2018



Attu
Aleutian 
Islands

(MODIS image)

Westernmost

(and easternmost?) 

point of North 
America

50 km



Sentinel 
Program
2015->

European Space 
Agency (ESA)
Heimay, Iceland
Nov 1, 2018

This week



ESA Copernicus program:  Sentinel – all free data
1a / b:  April 2014 / 2016     RADAR 10m res.
2a / b:  June 2015 / March 2017  Optical              290 km swath



GEOBASE SPOT 4/5: Canada/France agreed to cover Canada 2005-
2010 at 10/20m resolution; cloud free is not always guaranteed

https://ftp.maps.canada.ca/pub/nrcan_rncan/image/spot/geobase_orthoimage
s

https://ftp.maps.canada.ca/pub/nrcan_rncan/image/spot/geobase_orthoimages


Zoom into your area, click on x and see the file name–coded by Lat/long



Highest resolution imagery in 
the old millennium

1959-72  Corona spy photos: 1.8 – 7.5 m resolution

1986: SPOT 1 PAN 10m Multi 20m

Indian Remote Sensing  IRS-1C  1995:
Panchromatic (PAN) camera of 6 m res. (right)
Linear Imaging Self Scanner (LISS-3) 23.6m (left)
Wide Field Sensor (WiFS)189m  centre

Toronto



High resolution corporate satellites  2000->
Ikonos:  launched late 1999; first data sold Jan 1, 2000

Resolution:          Pan 1m   Multispectral 4m

Venice



Ikonos      1m pixels: Whistler Olympic park (Jan 16, 2010)

(For 2010 Winter Olympics)



Quickbird 2001
Pan  60cm   MS 2.4m



GeoEye (launched by Google)       2008

41 / 46cm PAN     1.65m MS   

Obama Inauguration (Jan 2009)

→ GeoEye 2    - PAN 31cm     2016  (Trump  Inauguration ? ☺ )



Worldview3 2014 
Rainbow Range 
Chilcotin, BC  31cm
PAN:   31cm
VNIR: 1.24m
SWIR: 3.72m

(8 bands)

EarthExplorer datasets



Ikonos – for government departments only
Orbview (high res.) image data on EarthExplorer



Fusion / Merge /Pansharpening

Satellite sensor     PAN    MS (metres)

Landsat 7 ETM+      15  /   30
Landsat 8 OLI          15   /   30

SPOT 1-4                     10  /  20
SPOT 5                            5 / 10
SPOT 6-7                     1.5  / 6

High-resolution
Ikonos                         1   /    4
Quickbird                  0.6   / 2.4
Worldview              0.31 / 1.24



Selected New millennium High resolution sensors
Launched by corporations, not always countries

Date Sensor       Bands*   Pixel (m)    Swath (km) Orbit (km) Data

1999  Ikonos           RGBN       1 / 4            11.3            681           11 bit

2001  Quickbird      RGBN     0.6/2.4         16.5            450           11

2003 Orbview 3      RGBN      1 / 4              8               470           11

2007 Worldview 1   RGBN      0.5 / 2          17.6           496           11

2008  GeoEye  1      RGBN     .41 / 1.65       15              681           11

2009 Worldview 2  8 bands  .46 / 1.85       16.4           770           11

2014 Worldview 3  Vis-MIR  .31 / 1.24       13.1            617           11

2016 Worldview 4 = GeoEye2 = same as Worldview 3          617          11

* and higher resolution Panchromatic band

https://www.satimagingcorp.com/satellite-sensors/other-satellite-sensors/

https://www.satimagingcorp.com/satellite-sensors/other-satellite-sensors/




For next week:

Nov 15: Article review  (Sunday)

Nov 18: RADAR  (think about project,
based on your interests/experience)

Geographic area: BC / Canada / World

Application:     forests, water, ice, urban etc..

Data source:     Landsat 5/7/8, SPOT, ASTER

Nov 19: Lab:    download and prepare data (clip)

Nov 20: LiDAR


