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Griebel, A., Bennett, L. T., Culvenor, D. S., Newnham, G. J., & Arndt, S. K. (2015). Reliability and
limitations of a novel terrestrial laser scanner for daily monitoring of forest canopy
dynamics. Remote Sensing of Environment, 166, 205-213.

2.2. Instrument description

The VEGNET scanner (CSIRO, Australia) is a simplified and low-cost version of existing
terrestrial laser scanners like Riegl VZ-400 (Calders et al., 2015), FARO Photon 120
(Pueschel, Newnham, & Hill, 2014), Leica C10 (Hancock et al., 2014) or Echidna (Zhao et
al., 2013), and was designed for automated daily monitoring of crown structural
dynamics rather than extracting detailed measures of forest structure at any one point in
time. The sensor head consists of an inclined 45° prism that fixes the scan angle to 57.5°
zenith (hinge angle, Jupp et al., 2009). The prism rotates through 360° azimuth during a
complete scan. The class 2 red laser (635nm, 0.6mrad beam divergence) has an effective
range of 60m for green foliage, making it suitable for monitoring the structure of forests
with canopy heights up to approximately 30m. Distance to canopy objects is measured
using phase-based range-finding, whereby range is inferred from the phase shift
between transmitted and reflected laser energy modulated at a known frequency
(Culvenor et al., 2014, Pueschel et al., 2014 ). The chance of multiple hits is minimised by
the very low beam divergence, but partial and multiple hits can be visually observed in
the canopy. Night-time operation is required due to the wavelength of the range finder to
produce reliable range estimates of up to 60m. The slow sample rate of the range finder
(2-0.25Hz) does not allow visually distinguishing the exact target, but the largest
uncertainty with range recordings is assumed to be in the upper canopy consisting
mainly of leaves and small branches that are most likely affected by wind.

Continuous LI DAR system?
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Table 1. Approximate costs for ATLS as of 2013 (in U.S. dollars).

Item Provider Dare Quy Amount
quoted (USD)
ILR1191 laser distance sensor Micro-Epsilon Messtechnik 1/20/2012 1 $5575
GmbH & Co. KG, 94496
Ortenburg, Germany
PTU-46-17W pan tilt unit FLIR Motion Control Systems, 1/20/2012 1 $2765
Inc., Burlingame, CA 94010,
USA

CST/Berger “Value Line” Tribrach Tiger Supplies Inc., 27 Selvage 4202012 1 $100
St., Irvington NJ 07111, USA

Seco Fixed Tribrach Adapter Tiger Supplies Inc., 27 Selvage  4/20/2012 1 $33
St., Irvington NJ 07111, USA

CR1000 datalogger Campbell Scientific, 815 West ~ 1/19/2012 1 $1383
NL115 Echernet Interface & 1800 North, Logan, UT 84321- 1 $274
CompactFlash Module for datalogger 1784,USA

2G CompactFlash Memory Card 1 $87
PC400 datalogger support software 1 $303
(includes CRBasic programming

language)

Power supply (battery, 70W solar 1 1221
panel, Morning Star SunSaver-10 10A

12V Regulartor)

Custom laser mount University of Idaho machine 5242012 1 $100

shop, Moscow, ID 83844, USA

Tortal: $11,841 USD.

Low ost LI DAR?
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Figure 1 Open in figure viewer | #PowerPoint

Five-year dynamics of forest structure for the four sampling locations in Dassenbos. Data were collected
using the same measurement protocol and data analysis as described in Calders et al. (2015) using a zenith
range of 35-70° for 184-186 (some scans were discarded for quality purposes) measurement days during
the period from February 2014 to November 2018. Panel (A) represents total cancpy plant area index (PAl)
estimates derived from a terrestrial laser scanning (TLS) vertical plant profile. Panel (B) shows plant area

volume density (PAVD) for each measurement at sampling location A.
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Liu, L., Gudmundsson, L., Hauser, M., Qin, D., Li, S., & Seneviratne, S. |. (2020). Soil moisture

dominates dryness stress on ecosystem production globally. Nature communications, 11(1), 4892.
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Meng, F., Hong, S., Wang, J., Chen, A., Zhang, Y., Zhang, Y., ... & Piao, S. (2023). Climate change
increases carbon allocation to leaves in early leaf greenZip. Ecology Letters.
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Fig. 8. The directional observed SIF of Photosystem I+1I at the principal plane at 685 nm
(a) and at 740 nm (b), and the nadir view (c), hemispherical view (d) and total SIF (e) at
different wavelengths by the FluorRTER model over 3D discontinuous canopies at
different leaf angle distributions (LAD).
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The mean diurmal (a) air temperature, (b) VPD, and {c) GPP measurements in January at the Alice Springs site,

and (d) the scatterplot of January GPP at 9:30 a.m. and 1:30 p.m. frorn 2015 to 2019, The black and red dots

are measured GPP under weakly stressed (2015-2017) and highly stressed (2018-2019) conditions.
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