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The Problem

Landscapes and urban areas are inherently 3D:

- iInvolve complex topography
- composed of interactions between 3D objects
(trees, roads, buildings)

What we need:

- An inexpensive and fast method to capture 3D topography
and landscapes with precision

Terrestrial Laser Scanning could be the answer




Laser Scanning or LIDAR?
LIDAR — Light Detection And Ranging systems
- Typically used with aerial platforms

Newer systems of LIDAR are ground-based:

- collect 2,000 to 500,000 survey points per second
- approximately one million x,y,z topographic points in
4-5 minutes




Terrestrial Laser Scanning
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Rodeo Creek, Hercules, CA




Survey Methods

RTK GPS Total Station

Reflectors Physical Features




Survey Control

Surveyed LIiDAR Position




Local Case Studies




Rodeo Creek, Hercules, CA

Deeply incised (~10m)
Unstable, steep banks

Thick canopy

1.5 days, 2 people, 42 scans




Rodeo Creek, Hercules, CA




Rodeo Creek, Hercules, CA
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Rodeo Creek, Hercules, CA




Flow Modeling

2D+ flow model:
MD-SWMS (USGS)




Local Case Studies




Tennessee Hollow, Presidio




Tennessee Hollow, Presidio
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Tennessee Hollow, Presidio

Terrestrial LIDAR
Data — 5 scans




Tennessee Hollow, Presidio




Vegetation Growth

Difference map of as-built
and 9-month after project map.
Note vegetation growth




Local Case Studies




U.C. Berkeley
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Not all Is rosy
Reflection issues




Not all Is rosy
Dense vegetation issues




Future Directions
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Future Directions

Volume = 1,560 m?3




Some Applications of Terrestrial LIDAR

Urban environments:

 Mapping of complex conditions

e Pre-construction conditions

e Vegetation monitoring

e Long-term monitoring of site maturation

Environmental management:

e Creating as-built maps of restoration projects

« Monitoring restoration projects (photo point)

* General surveying, habitat mapping, LWD counts




Findings of Pilot Project

Terrestrial LIDAR Is an excellent surveying
tool for both topography and vegetation

More cost-effective than traditional surveying
methods

Numerous other applications in urban and
environmental management
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