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Is There A Role for Terrestrial Laser Scanning in National
Forest Inventories?
Mark J. Ducey1 and Rasmus Astrup2

Introduction: Many of the tools used by national forest inventory field crews would be recognizable to
their counterparts from a century ago. However, emerging technologies are creating new options for
field measurements of both traditional and non-traditional variables. Terrestrial laser scanning (TLS)
has promise for mapping and measuring tree boles on inventory plots, and it can help characterize crown
and understory attributes that pose challenges for traditional techniques. Should we expect to assume
an important role, or replace existing measurement techniques, in the short- to mid-term?
Materials and methods: We review the recent literature on terrestrial laser scanning to identify
strengths, weaknesses, and areas requiring further development. We also consider the capabilities of
TLS within design- and model-based frameworks for inference from NFI data.
Results: TLS shows promising advances in terms of hardware cost and capability, as well as algorithms.
However, results have been inconsistent for the accuracy of diameter and volume measurements, and
for omission and commission errors in the identification of individual trees. Although the high cost of
field data collection is often cited as a motivation for the adoption of TLS, at current hardware and
postprocessing costs full-scale adoption of TLS could have significant and undesirable impacts on the
cost of associated field campaigns. The potential for TLS to quantify crown and understory structure,
biomass, and dynamics is exciting but the pathway to address mandated NFI target variables requires
clarification. Although model-based techniques for sampling inference, such as distance sampling, can
help correct nondetection errors, such corrections are not a panacea and corrected TLS data are probably
best viewed as an adjunct to, not a replacement for, conventional field plots. Perhaps the most immediate
applications for TLS could involve the improved characterization of individual tree volume, biomass,
or other attributes, couched within a design-based approach to inference.
Conclusion: We suggest that at in the near term, the promise of a “non-contact” forest inventory will
remain elusive. However, we propose several alternatives for incorporating terrestrial laser scanning
within a model-based or more conventional design-based approach to estimation within an NFI
framework. Future refinements of TLS technology, and improvements in algorithms and associated
post-processing costs, could lead to its wider adoption for some NFI needs.
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