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Applications of Lidar

1.

Look at the “Applications of Lidar” side of the GMD poster

APPLICATIONS OF LIDAR

Across the geosciences, a technology called lidar is supporting innovative approaches to problem

solving. Short for Light Detection and Ranging, lidar is a technolagy that uses light pulses to collect
three-dimensional information. Lidar data is often collectad from an airplane using a laser system
pointed at the ground. The system measuras the amount of time it takes for the laser light pulses to
reach the ground and return. Billions of these rapidly-collected measurements {points) can create
axtremely detailed three-dimensional modals of the Earth's surface {called bara earth} and of objects

above the surface [such as trees and buildings).

Lidaris an invaluable tool that geoscience pro-
fessionals can use to see and study large areas
of the Earth's surface, particularly in places
where trees and vegetation obscure the land-
scape, Geoscientists can use lidar preducts to:
- map geology, landslides, and faults
«  study volcanoes, glaciers, forests,

and rivers
- model potential flood zones
identify potential lecations of
critical minerals
« identify safe locations for infrastructure

Laser pulse
and returns

Learn more about lidar and its many applica-
tions to the geosciences in “The Bare Earth”
StoryMap (bit.ly/3CjiLgB).
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Aften the Hayman Fliein Colorade, lidan dats was callacted n order make campartsons to pre-firedata, Lidar points
that wese acanded on tress ate calar coded by el helghts sbiove ground igresn=lovs red=high!, Clangss in the
Ibare Earth that are statistically difterent than the prefire lidar are also displayed (biue=loss in elevation, red=gain
inelevation]. Areas not colored blue red had not significantly changed after the fire.

Lidar can help rap bathymatry in shallow coastal areas. This data can assist with ship navigation, coastal change:
menitoring, tide modeling, and studying marlie habitats sueh as coral reets and estuarias. This example shaws
thet coastal ansitian of a Hver estuary hean Amalla lsand, Flanida.
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Lidar point-cloud
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Airborns magnetic and radiometric data were collzcted over Charleston, South Carclina

ina juint eftort 10 locate sands containing critical mineral resources and to image desp

Faults that might rupture in an sarthquake. This imags displays squivalent thaiium

concentiations draped over lidar elevation data.Pairing lidar and tadiomsiric dala with

elevation data helps identify the geomorphologic context of mineral deposits.
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A Relative Flevatlon Madel dertved from fidar datacollected In Flathead County, Montana
reveals active and past river channels, The I lathead River meanders extensively near the.
lake, leaving benind dry channels filled with sediment. 5ome of these dry channels may
hile athes iemain cut off fram the maln fver,
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I this compesits lidarphate image, the Taa Jam
Hill fault scarp {a strand of the Seattle fault zoneiis
clearly visible in the landscape on Bainbridge Idand
I Washington, When viewing only the asialpliols,
the faull searp i ol visible due o s cover and
Infrastructure on theisland.
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High-resolution elevation data cah ald it locating whete and when landslides oceur In this image, stnall-scale
landslides are visihie through lidar bare earth data that were previously unknown due to tres cover.
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2. Learn more about the United Nation’s Sustainable Development Goals (SDGs). For each image on the poster,
list which SDGs could be aligned to what is shown and explain how.

3. Lidar can make geologic features apparent, such as fault scarps and landslides, that may not
be visible insatellite imagery. What other types of geologic features or processes might be hidden that lidar can
help locate and measure?

3.  The USGS used lidar data to help make comparisons of pre- and post-fire conditions. What differences do you
notice between the two models? What questions can be answered with these images? What other questions do
you have after analyzing these models?

4. Three images on the poster show rivers. List how these rivers are similar and how they are different. What could
be some factors causing these differences?

5. Consider the Montana active and past river channels in the purple image on the right side of the poster. What do
you notice about the right side of the image and the left side? What might have caused these differences?

6. Examine the top right image that displays the airborne magnetic and radiometric data collected over Charleston,
South Carolina. What do you notice about the bright yellow colors that display a concentrated thorium deposit? Is
there a pattern that you see? Are there common locations where they are found? What might explain your
observations? Learn more about this image by watching the ESW webinar, “The Future of Earth's Critical
Materials”, on October 12 during ESW.
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