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Supplementary material

Appendix S1. Variable selection
Climatic variables from Worldclim (AMT, TSEA, TMIN, PREC, 
PSEA, PDRY) were selected from the full set of 19 bioclim vari-
ables after a correlation analysis: highly correlated variables (Pear-
son’s correlations, r > 0.8) were grouped, and only one variable 
(the one deemed biologically most meaningful) from each group 
was used as a predictor in the subsequent analyses. Subsequently, 
we used Pearson’s correlations and One-way ANOVA to assess the 
collinearity patterns in the full set of the environmental variables 
(the retained Worldclim climatic variables, WATBAL, the habi-
tat and human impact variables), and between the environmental 
variables and the 14 spatial filters. These analyses were done us-
ing values for all the variables for 10 000 random points in the 
study area (Table S2). The correlation tests and ANOVAs were 
conducted in JMP 7.0 (SAS Inst., Cary). We found that GLC in 
general had higher explanatory power of the continuous variables 
than SOIL (Table S2), and notably for PREC, GVI and VCF. 
The correlation test amongst the continuous variables showed five 
correlated pairs (Pearson’s correlations, r > 0.8, Table S2) which 
could be expected given the nature and computations of the layers 
namely: PREC vs GVI, PREC vs VCF, WATBAL vs GVI, GVI vs 
VCF, and finally PREC vs WATBAL. Despite the higher correla-
tions amongst some layers, all variables were kept for the analyses 
as we find that they individually describe different properties of 
the environment, and in the case of PREC vs WATBAL represent 
annual mean vs seasonality variation which we strongly wanted to 
be represented in the modelling. Correlated predictors should not 
affect individual model outcome in terms of the overall spatial pre-
diction in Maxent, and the same is also true for regression model-
ling, where multicollinearity does not affect the joint influence 
of correlated variables (Harrell 2001). However, collinearity may 
cause incorrect estimates of the importance of single predictors, 
also in Maxent (Phillips et al. 2004) (as explained in the Materials 
and methods section).
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Table S1. Number of geographically unique presence records used 
for 29 African palm species in the Maxent modelling. 

Species Records no.

Borassus aethiopum 92

Calamus deerratus 133

Chamaerops humilis 21

Elaeis guineensis 84

Eremospatha cabrae 28

Eremospatha cuspidata 23

Eremospatha haullevilleana 91

Eremospatha hookeri 41

Eremospatha laurentii 46

Eremospatha macrocarpa 122

Eremospatha wendlandiana 50

Hyphaene compressa 21

Hyphaene coriacea 35

Hyphaene petersiana 43

Hyphaene thebaica 36

Laccosperma acutiflorum 28

Laccosperma laeve 42

Laccosperma opacum 92

Laccosperma robustum 49

Laccosperma secundiflorum 95

Oncocalamus mannii 41

Oncocalamus tuleyi 23

Phoenix reclinata 171

Podococcus acaulis 30

Podococcus barteri 88

Raphia hookeri 55

Raphia palma-pinus 30

Raphia sudanica 25

Sclerosperma mannii 47
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Figure S1. The distribution of the seven climatic variables: AMT, annual mean temperature; TSEA, temperature seasonality; TMIN, 
minimum temperature of the coldest month; PREC, annual precipitation; PSEA, precipitation seasonality; PDRY, precipitation of driest 
quarter; WATBAL, water balance.
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Figure S2. The distribution of the five habitat variables: SLOPE, slope derived from the digital elevation model GTOPO30; SOIL, soil 
types classified according to FAO90; GLC, land cover types; GVI, generalised vegetation index (total standing biomass); VCF, vegetation 
continuous field product (percent tree cover).
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Figure S3. The distribution of the two human impact variables: POP, human population density; HMNINFL, human influence index. 

Figure S4. The geographic patterns of the 14 spatial filters showing the spatial relationship amongst cells (1 × 1 km grids). Increasingly 
lighter (white) colours indicate larger numerical values of the eigenvectors. The spatial pattern of Filter 1 shows two major clusters of 
high and low values, respectively, more or less portraying an east-west gradient in northern Africa, while Filter 2 captures a north-south 
gradient. Subsequent filters portray more oscillatory patterns across the continent. 
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Figure S5. The presence localities and predicted distributions of 24 African palm species based on Maxent models fitted to all the pres-
ence localities per species using just climate predictors (clim), climate predictors and spatial filters (clim+filters), or just seven spatial filters 
(filters). AUC values are displayed in the upper right-hand corner of each predicted distribution map.
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Figure S5. Continued.
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Figure S5. Continued.
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Figure S5. Continued.
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Figure S5. Continued.
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Figure S6. Predicted distributions of 29 African palm species according to Maxent models fitted to all the presence localities per species 
using all 14 environmental predictors and all 14 filters (clim+hab+hum+filters model). AUC values are displayed in the upper right-hand 
corner of each map.
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Figure S6. Continued.


