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Extended DataFig. 4 | Correlations between observed effects on CWMs

and lower 5% percentiles of community trait distributions. Correlations
between standardized causal effect estimates (that is, effect sizes) of models
predicting abundance-weighted means (x-axis) and lower 5% percentiles (y-axis)
of community trait distributions in response to (a) forest loss, (b) fragmentation,
(c) edge density, and (d) local degradation, for each study region (point colors)

ateachanalyzed landscape scale (point sizes). Traits are organized by columns.
Models for the total causal effect of each predictor have specific sets of control
variables (see in Fig. 3). Points in the bottom-left and upper-right sides of each
panel (as separated by dashed lines showing zero effects) illustrate similar effects
indirection, while those in the bottom-right and upper-left sidesillustrate
contrasting effects. LMA, leaf mass per area.
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Extended Data Fig. 5| Proportion and trait distributions of winner and
loser species. Proportion of species that are winners, losers or have neutral
distribution along forest loss gradients in each of the six study regions (a), and
trait differences among them (b-f). Note that for the categorical trait, dispersal
syndrome (f), we illustrate it by showing in the y-axis the deviation of species
niche centroids from random expectation, that is the standard effect size (SES),

where positive and negative values represent species significantly associated
withmore or less deforested landscapes, respectively. Regions are ordered from
the least to the most disturbed (left-right) according to overall forest cover and
land-use history (Extended Data Table 1). STM, Santarém; PGM, Paragominas;
SGD, Serra Grande; PB, Paraiba.
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Extended DataFig. 6 | Principal component analysis of tree species
functional traits across the six study regions. Ordination diagram of the first
two axes of the principal component analysis (PCA) of tree species trait values,
for (a) all species (N =1,207 species and 2,520 species-region combinations)
insix neotropical forest regions (colored polygons), and (b) only species
occurringinatleast five plotsin agiven region (N = 484 species and 765 species-
region combinations) which were included in our niche analysis, with colors
representing their fate with forest loss: winners (green points) are those species
whose distribution (that is abundance-weighted niche optimum) along forest
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loss gradients significantly deviate positively from random expectation, while
losers (yellow points) are those whose abundance significantly decreases in
communities embedded in more deforested landscapes, and neutral species
(gray points) do not show significant response to forest loss. In (b), points
representing winners and losers increase in size with species total abundance
across plots, to highlight trait differences between dominant winner-loser
species. Arrows indicate the direction and weighting of vectors representing the
four continuous traits considered: WD = wood density, InSM = logarithmic of
seed mass, LMA =leaf mass per area, Hmax = maximum height.
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Extended Data Fig. 7| Variation in tree species composition across study plots and regions. Non-metric multidimensional scaling (NMDS) ordination of tree
taxonomic compositional variation (Chao-Jaccard dissimilarities) among 271 old-growth forest plots in six neotropical forest regions (colors) in the Brazilian

Amazonian and Atlantic forests (see Fig.1).
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Extended Data Fig. 8 | Variation in tree species functional traitsin each study Regions are ordered from the least to the most disturbed (top-down in legend)
regions. Distribution of tree species trait values (n =1,207 species) in the six according to overall forest cover and land-use history (Extended Data Table 1).
study regions. Boxplots indicate the median (center line), 25-75% quartiles (box LMA =leaf mass per area.

edges), <1.5times the interquartile range (whiskers), and extreme values (dots).
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Extended Data Fig. 9 | Variation inlandscape-scale predictors across scales
andregions. Distribution of landscape-scale predictors (rows) at each analyzed
scale (columns) in the six study regions (colors). Boxplots indicate the median
(center line), 25-75% quartiles (box edges), <1.5 times the interquartile range

(whiskers), and extreme values (dots). Regions are ordered from the least to the
most disturbed (top-down) according to overall forest cover and land-use history
(Extended Data Table1).
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Extended Data Table 1| Description of the study regions

. . Time . . -
Region L((;(:::::;n N plots Pl(();:;z ¢ 1(\:::; disturbance Def()lzjlsetlatlon Defa::‘l]::tlon Dgln:::;nt Refs*
(~yrs)
Santarém Para 63 0.25 1875 40 Intermediate Low Heterogeneous 1
Paragominas Para 94 0.25 1962 40 Intermediate Low Heterogeneous 1,2
Balbina Amazonas 37 0.25 2361 40 Intermediate Low Water 3
Una Bahia 23 0.05-0.08 1602 50 High Intermediate Cocoa 4,5
Serra Grande Alagoas 37 0.1 1610 300 High High Sugar cane 6,7
Paraiba Paraiba 23 0.03-0.10 1611 300 Very high Very high Urban 8,9

Location, sampling effort, average precipitation and land-use history and patterns of the six study regions distributed across the Amazonian and Atlantic forests in Brazil. MAP = mean annual
precipitation. *References: 1. Berenguer et al.**, 2. Berenguer et al.”?, 3. Benchimol & Peres®, 4. Pardini et al. (2009), 5. Faria et al.”°, 6. Santos et al.”*, 7. Mendes et al. (2016), 8. Pinho et al.*®,

9. Junior et al. (2017).
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Software and code

Policy information about availability of computer code

Data collection  All the data used in this study were either collected by the authors in previous work or obtained from various publicly available sources as
described in the Methods section. Restructuring of the data prior to the analyses was done in the R coding environment.

Data analysis All the data analyses were performed in software R version 4.3.2. All the R code necessary to reproduce the results and figures of the present
study were shared for review and are available via figshare at https://doi.org/10.6084/m?9.figshare.25565169

For manuscripts utilizing custom algorithms or software that are central to the research but not yet described in published literature, software must be made available to editors and
reviewers. We strongly encourage code deposition in a community repository (e.g. GitHub). See the Nature Portfolio guidelines for submitting code & software for further information.
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- Accession codes, unique identifiers, or web links for publicly available datasets
- A description of any restrictions on data availability

- For clinical datasets or third party data, please ensure that the statement adheres to our policy
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via figshare at https://doi.org/10.6084/m9.figshare.25565169. These data result from the work of several people who applied for grants, sampled the tree plots and
kept long-term plots running at great expenses. As such, it would be appreciated if data owners were consulted and invited for any publications using this dataset.

Research involving human participants, their data, or biological material

Policy information about studies with human participants or human data. See also policy information about sex, gender (identity/presentation),
and sexual orientation and race, ethnicity and racism.

Reporting on sex and gender This study does not involve human-related data, therefore no gender analysis were performed.

Reporting on race, ethnicity, or | This study does not address human-related issues, therefore no social groupings were used.
other socially relevant

groupings

Population characteristics This study does not include any human-related data, therefore no population characteristics were described.

Recruitment This study did not involve human participants, therefore no recruitment was done.

Ethics oversight No specific ethic protocol was used as the present study does not involve any ethical issues and does not include any human-

related data.

Note that full information on the approval of the study protocol must also be provided in the manuscript.
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Please select the one below that is the best fit for your research. If you are not sure, read the appropriate sections before making your selection.
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For a reference copy of the document with all sections, see nature.com/documents/nr-reporting-summary-flat.pdf

Ecological, evolutionary & environmental sciences study design

All studies must disclose on these points even when the disclosure is negative.

Study description This study applies a causal inference framework using extensive floristic and plant trait data to investigate how consistent and
predictable are the causal effects of landscape-scale forest loss, landscape configuration and local degradation on the functional
profiles of tree assemblages in human-modified tropical forests.

Research sample We used abundance and trait data from 1,207 tree species across 271 tropical forest plots in six human-modified regions of the
Amazonian and Atlantic forests in Brazil.

Sampling strategy The present study did not involve sampling of novel observations. All the data were either previous collected by the authors or
retrieved from online data repositories as described in the methods section.

Data collection All the floristic data were previously collected by the authors following standard vegetation inventory designs, including the
identification of all trees with diameter at breast height (DBH) > 10 cm in forest plots of varying sizes (see Extended Data Table 1).
The trait data were either collected by the authors or retrieved from online data repositories, mainly the TRY database. The data on
land-use types used to calculate landscape metrics were retrieved from the MapBiomas public repository.

Timing and spatial scale This study includes data from six Neotropical forest regions, which were collected at different times, between 2000 and 2015.

However, we did not perform any temporal analyses, as we relied on one single temporal snapshot in each region. The spatial scale
of the analyses was within regions, which comprised 18 to 87 forest plots.

Data exclusions Exclusion criteria was adopted based on the trait data coverage of total plot-level tree abundance. The selected forest plots are those
with at least 50% of species-level trait data coverage and at least 80% of total trait coverage of community abundance, the latter
including genus-level trait data.

Reproducibility This study did not include an a priori experimental design, but all the steps of our data analyses and modeling approach are detailed
in the Methods section and reproducible based on the data and code shared in a public repository.

Randomization This study did not include an a priori experimental design, and therefore randomization was not necessary.

Blinding This study did not include an a priori experimental design, and therefore blinding was not necessary.
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Materials & experimental systems Methods
Involved in the study n/a | Involved in the study

Antibodies |Z |:| ChIP-seq
Eukaryotic cell lines |Z |:| Flow cytometry
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Seed stocks This study did not use seed stocks or involved the collection of any plant materials, only previously sampled data were used.

Novel plant genotypes  This study did not produce or used novel plant genotypes.

Authentication No seed stocks or novel genotypes were generated or used in this study, therefore no authentication was needed.






