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Study description

Research sample

Sampling strategy

Data collection

Repeated Plant Area Index (PAI) data collected using a terrestrial laser scanner (TLS) between April and October 2019 in Central Amazonia have been deposited in
the national Finnish Fairdata services and were made publicly available with the identifier https://etsin.fairdata.fi/dataset/e488f81b-b927-4bbd-a6f7-2f532f434b2b.
Microclimate data collected in the field and estimated solar radiation and rainfall data analysed during the current study are available from the corresponding
author on reasonable request.

We investigated the phenology of forests in Central Amazonia with terrestrial laser scanning (TLS, also terrestrial LiDAR) surveys
collected every 15 days spanning the wet and dry seasons. We combined the TLS measurements with microclimate data to
investigate how forest fragmentation and microclimatic seasonality interact to affect plant area of the understory and the upper
canopy.

The study was conducted in Central Amazonian forests (2°20 30 #S, 60° 05 37 W) within the Biological Dynamics of Forest Fragments
Project (BDFFP), the world’s longest!running experimental study of habitat fragmentation. The region has seen notable carbon and
biodiversity losses due to forest fragmentation effects and is predicted to be markedly impacted by climatic changes. The pioneering
BDFFP project sites are composed of forest fragments originally isolated in 1980 by converting mature forest into cattle pastures.
Currently, the matrix is dominated by secondary growth forests, but a 100 m strip surrounding the forest fragments is regularly
cleaned by cutting vegetation regrowth to keep the forest fragments isolated. As an experimental control that minimises
anthropogenic influences as confounding factors, such as illegal logging, hunting, fire penetration and pollution, the project offers
unique insights into ecological and environmental changes in fragmented forests. We selected a 100-ha forest fragment to
investigate phenological responses with varying distances from the fragment edges (0 – 500 m). At the community level, the forest
edges of our study are dominated by a high density of early-successional, fast-growth species, because of the elevated tree mortality
near forest edges and seed dispersion from degraded neighbouring habitats, while the centre of the fragment comprises of
undisturbed primary forests.

The TLS scans covered two transects of 100 x 10 m perpendicular to the forest fragment margins measured 11 times and 1 transect
of 30 x 10 m length in the centre of the forest fragment measured 10 times. The transect in the centre lies 500 m from any fragment
margin to ensure sampling of forest interior and that effectively there were no edge effects. This sampling strategy resulted in 276
scans across all transects each time, with a complete sampling of the full hemisphere in each scan location. This sampling strategy
covered a total area of 0.52 ha, which included 274 trees with diameter at breast height (DBH) > 10 cm, lianas, shrubs, saplings,
seedlings and acaulescent palms that were repeatedly measured 11 times. To ensure a full 3D representation of the upper canopy,
each transect consisted of three scan lines parallel to each other with scans spaced at 5 m intervals within and between lines. The
distance between scanning positions was smaller than the 10-40 m usually applied in previous studies to minimize data uncertainties
due to occlusion in dense tropical forests and maximize data acquisition in the upper canopy. Given that the RIEGL VZ-400i has a
zenith angle range of 30–130°, an additional scan was acquired at each sampling location with the scanner tilted at 90° from the
vertical position.

We measured air temperature (°C) and electrical conductivity of soil moisture (time-domain transmission; TDT) across a network of
22 data loggers every 15 minutes varying in distance from the forest fragment margins (0 and 520 m).

TLS-based PAI data were acquired using a RIEGL VZ-400i system between April and October 2019 every 15 days, except between the
end of April and early June when the time difference between measurements was 40 days (we clarify in the analysis section how we
addressed artefacts attributed to sampling effort). Matheus H Nunes led the field campaigns.

We derived solar radiation from the product MCD18A2 V6 (https://lpdaac.usgs.gov/products/mcd18a2v006/).

Meteorological parameters are derived from the NASA's GMAO MERRA-2 assimilation model (https://gmao.gsfc.nasa.gov/reanalysis/
MERRA/) and GEOS FP-IT (https://gmao.gsfc.nasa.gov/news/geos_system_news/2016/FP-IT_NRT_G5.12.4.php).




