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Exploring the benefits of SWIR satellite imagery

WorldView-3 is an advanced commercial satellite that offers exceptional 
imaging capabilities across various spectral bands. With a resolution of 30 
centimeters in the panchromatic and eight-band visible and near-infrared 
(VNIR) imagery, it surpasses other satellites in its ability to capture detailed 
data. What sets WorldView-3 apart is its collection of shortwave infrared 
(SWIR) imagery in eight additional bands. This unique feature enables the 
satellite to delve deeper into the infrared spectrum, providing valuable 
information for precise identification and characterisation of both natural 
and man-made materials.

By incorporating eight SWIR bands, WorldView-3 covers the spectrum’s 
three atmospheric transmittance imaging windows, allowing it to gather 
distinctive data for applications such as material identification, wildfire 
response, food security, mining, geology, and more. This expanded spectral 
range is an unprecedented achievement for a commercial satellite.

Operating at an altitude of 617 kilometers, WorldView-3 delivers impressive 
resolutions: 31 centimeters for panchromatic imagery, 1.24 meters for VNIR 
imagery, and 3.7/7.5 meters for SWIR imagery. These resolutions ensure 
high-quality and detailed satellite imagery for a wide range of applications.

WorldView-3 builds upon WorldView-2’s capabilities by adding eight SWIR 
spectral bands, enhancing its ability to capture distinct spectral signatures 
of ground materials. The SWIR bands benefit from minimal atmospheric 
interference and noise, enabling improved differentiation and automated 
information extraction. This groundbreaking advancement in commercial 
satellite imaging saves time, resources, and has the potential to save lives.

Figure 1: The 16 spectral bands collected by WorldView-3, the light output of the sun (in light 
gray), and the atmospheric windows (in dark gray).

SWIR bandsVNIR bands16 band superspectral image

Figure 2: A 16 band superspectral image.
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Vegetation

To accentuate vegetation in an image, you can use this band combination:

Band Channel Band to display Result

Red 7 (NIR1) The healthy vegetation in the 
image appears bright red and 
creates a sharp contrast between 
other earth land-cover materials.

Green 3 (Green)

Blue 2 (Blue)

Image A
The natural-colour image’s top third suggests a vegetative area due to its 
dark hue. Yet, the lack of red in the false-colour image implies minimal 
healthy vegetation, suggesting the dark colour could represent soil or 
stressed vegetation. Identifying this material requires additional false-
colour images using specific band combinations or pixel selection to 
analyse the spectral signature of the represented materials.

Image B
Interpretation of natural and false-colour images can reveal different 
features of the terrain. In this instance, both circular and oblong elements 
are depicted in the natural-colour image, exhibiting shades of green that 
typically signify vegetation. Yet, when we examine the false-colour image, 
only the circular feature appears red - a coloration indicative of vegetation. 
This suggests that the oblong elements likely represent another substance, 
possibly water. To affirm the nature of this material, employing various 
band combinations or analysing spectral signatures could be used.

Natural colour image

False colour image
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Vegetation example: Subsurface feature detection

To detect materials, features, and conditions just beneath vegetation use 
this combination:

Band Channel Band to display Result

Red 8 (NIR2) The healthy vegetation in the 
image appears bright red and 
creates a sharp contrast between 
other earth land-cover materials.

Green 7 (NIR1)

Blue 6 (Red-Edge)

Natural colour image False colour image

The false-color composite clearly reveals the presence of material in a 
seemingly purposeful arrangement. This is likely a cultural, archaeological 
site.
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Bushfire response

Bushfires can have a devastating impact on communities and the environment, necessitating rapid action for protection. Detecting bushfires swiftly and effectively 
is crucial for safeguarding infrastructure and ensuring community safety.

Timely access to information on the location and severity of bushfires is essential for an efficient response. WorldView-3, with its agility and extensive spectral 
capabilities, offers a convenient solution for acquiring this vital information. The distinctive SWIR bands of WorldView-3 can penetrate smoke, providing a clear 
ground view and accurately identifying active burning sites. This enables response efforts to be directed with greater efficiency, aiding in the battle against 
bushfires.

Bushfire smoke in colour image. Bushfire smoke penetration using SWIR. Bushfire smoke penetration and heat map in SWIR.
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Bushfire response example: Active fire through smoke

To reveal active fire burning underneath an obscuring layer of smoke, you 
can use this band combination:

Band Channel Band to display Result

Red 16 (SWIR-8) Smoke is eliminated and active 
fire is displayed in yellow. The 
hottest parts of the fire are 
displayed in dark and lighter blue.

Green 14 (SWIR-6)

Blue 9 (SWIR-1)

Removing smoke in the image provides critical information about fire 
intensity and locations. When the smoke is cleared from the image, it’s 
possible to discern not only the active fire areas, but also regions where 
the fire burns at its hottest. This also allows the detection of areas 
fully ablaze, which may not be discernible in the natural-colour image, 
regardless of whether the view of the ground seems unobscured by smoke.

Natural colour image False colour image

Highest temperatures
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Building material identification

Accurate identification of building materials plays a crucial role in 
effective urban management, regardless of whether it pertains to urban 
development, infrastructure expansion, or city planning. This process 
forms the foundation for decision-making, operational streamlining, and 
compliance with construction standards. Swift and precise detection of 
these materials remains essential for city safety and efficient management.

The key to achieving this capability lies in promptly and accurately 
understanding a city’s infrastructure and material distribution. 
WorldView-3, with its versatile spectral depth, has greatly simplified the 
acquisition of this information. The satellite’s 16 bands, including the unique 
SWIR band, are pivotal in identifying materials. These bands not only 
provide a detailed view of infrastructure but also differentiate materials 
based on their distinct spectral signatures. This empowers governmental 
bodies to ensure the effective and efficient use of materials that meet the 
required safety and environmental standards.
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Mineral mapping

WorldView-3’s spectral bands offer unique 
mineral identification and chemical 
measurements, a feature invaluable to 
governments managing their natural 
resources. The interaction between light 
and molecules, either through absorption or 
reflection, varies based on mineral content, 
allowing for material differentiation.

The SWIR wavelengths can detect anion 
groups such as Al-OH, Mg-OH, Fe-OH, Si-OH, 
carbonates, ammonium, and sulphates, often 
serving as indicator minerals in mining. These 
indicators can point to potential mineral ores 
or sub-surface deposits.

This data has significant implications for 
government bodies. Not only does it allow for 
the efficient identification and management 
of natural resources, but it can also lead to 
cost reductions in exploration. The ability to 
pinpoint potential mining areas before field 
verification can save time and resources, 
allowing governments to better plan their 
resource extraction strategies, manage 
environmental impact, and forecast potential 
revenues.

Alunite Buddingtonite Kaolinite Calcite Silica Muscovite



9

BRISBANE OFFICE
59 Anderson Street
Fortitude Valley, QLD 4006

		 +61 7 3319 4990
	 sales@geoimage.com.au
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