Supplementary Material

Projections for Mexico’s tropical rainforests considering ecological niche and
climate change

SM1: Structural valuation indices used to complement the selection of the most
ecologically important species in the tropical rainforest

To select the most ecologically important species from
the Selva alta perennifolia (SAP) or Tropical rainforest
(TR), the Importance Value Index (IVI) and the Forest
Value Index (FVI) were calculated at the plant commu-
nity level. For which data from the National Forest and
Soil Inventory (NFSI) edition 2004 to 2007 (CONAFOR
& UAChH, 2009) spatially delimited with a Geographic In-
formation System (GIS) were used; that according to the
area occupied by the plant community in climax state of
the INEGI’s 2005 annual report on Land Use and Vegeta-
tion (INEGI, 2005), which was used as a basis to collect
such original data. Those data are shown in the Figure
[[l Only woodland data (individuals with a normal diam-
eter >7.5 cm) were analyzed. These data are made up of

the following and other records: identity of the specimen,
measurements of its most common dasometric attributes
(eg normal diameter, height, canopy diameter) and char-
acteristics of the soil and vegetation. All specimen data is
referred to the X and Y coordinates of the sampling site.
The sampling design is conglomerates (Primary Sampling
Unit, PSU) with 4 sampling sites (Secondary Sampling
Unit, SSU) each one with an area of 400 m?, for more
details see CONAFOR (2000).

The calculations were made under the assumption that data

absences at the SSU level indicated absence of trees in the
field.

The IVI was developed by Curtis & Mclntosh (1951), it is a synthetic index that is used to rank the dominance of the
species in mixed or incoetaneous forests; it is the average of the density, dominance and frequency (all relative) of the

species (equations 2| to ).

Relative component =

Absolute component of the i-th species

ey

Absolute component of all species

Where the component can be density, dominance or frequency.

Absolute density =

number of individuals of the i-th species in the PSU

)

Species sampling area

Where PSU: Primary Sampling Unit, Species sampling area: total area of the PSUs where the species occurs. PSU

sampling area = 0.16 ha.

Basal area of the i-th species

Absolute dominance =

Where Basal area = %N ormal diameter?.

Number of SSUs where the i-th species occurs
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Species sampling area

Absolute frequency =

“

Total of SSUs in the PSUs where the species occurs



Where SSU: Secondary Sampling Unit, SSU number for each PSU = 4.

The FVI evaluates the two-dimensional structure (vertical and horizontal) of the species (Corella et al., 2002); it is the
mean of relative normal diameter (lower stratum in the horizontal plane), relative coverage (upper stratum in the hori-
zontal plane) and relative height (lower and upper stratum in the vertical plane). Equations [5to [7]show those formulas.

Equation [I| was used to obtain the relative component. In this case component refers to normal diameter, coverage or
height .

Normal diameter of the i-th species

Absolute normal diameter = - - (®)]
Species sampling area
C f the i-th i
Absolute coverage = Anopy a.rea ° e'1 speetes ©6)
Species sampling area
Where Canopy area = 7 Canopy diameter?.
Height of the i-th i
Absolute height — —— £ 0 11¢ 171 SPecies )

Species sampling area

Finally, 26 species with the highest percentage values in Table[I] and Figure [2] Additionally, the information on
of each index were taken. For the above species with re- the components of both indices for the species selected is
duced number of individuals (<6) were omitted; likewise, shown in Figure E], it has been included in order to high-

the scientific names of said species were updated based on

current taxonomic information, or failing that, basinonyms
data were regrouped. The processing results are shown

Table 1: Summary information used for obtan the structural indices

light the components with the highest contribution.

Index Type Descrption Total 26 species considered
General PSU Primary Sampling Unit 315 ND
SSuU Secondary Sampling Unit with data 1075 ND

S Species number 536 26

IVI Dominance Absolute (Sum of basal area) 1279.8 m? 840.8 m?
Relative 100% 65.9%

Density Absolute (number of individuals) 14 893 6 831

Relative 100% 45.9%

Frecuency Absolute (number of SSU) 6939 SSU 3261 SSU

Relative 100% 47.0%

VI Importance Value Index 100% 53.1%

FVI n Number of individuals 14 893 6 905
Normal diameter  Absolute (sum of normal diameter) 37829 m 2068.1 m

Relative 100% 54.7%

Coverage Absolute (sum of canopy areas) 284 779.7 m? 145 592.5 m?

Relative 100% 51.1%

Height Absolute (sum of heights) 171 312.33 m 82 675.87 m

Relative 100% 48.3%

FVI Forest Value Index 100% 51.4%

ND: No data.
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Figure 1: Primary Sampling Units (PSUs) used for calulating the structural importance of Tropical rainforests species in
Mexico
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Figure 2: Tropical rainforest species
with high structural valuation in-
dices calculated from official data.
The magnitude between both
indices in these species

is about proportional.

The species with higher
values are consistent in
both indices while the
species with the lowest
values are variable, some

of these unknown. The

truth is that the species
with the highest values are
Brosimum alicastrum, Bursera
simaruba, D. guianense, T.
amazonia, G. glabra and V.
lundellzz.
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Figure 3: Relative components of structural valuation indices of tropical rainforest species with higher value. The
light gray color indicates the components of the Importance Value Index, the other color
indicates the components of the Forest Value Index.
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SM2: Supplements related to geographic records

GBIF’s geographic records references

A part of geographic records used in the work were downloaded from Global Information Facility (GBIF), this references
are listed in the Table[2] The other data soruce was the National Forest and Soil Inventory (NFSI) of Mexico (CONAFOR

& UACh, 2009).

Table 2: References of the GBIF’s geographic records

Species

References

Annona glabra L.
Aspidosperma megalocarpon Miill. Arg.
Brosimum alicastrum Sw .

Bursera simaruba (L.) Sarg.
Calophyllum brasiliense Cambess .
Cecropia obtusifolia Bertol.
Dialium guianense (Aubl.) Sandwith
Enterolobium cyclocarpum (Jacq.) Griseb.
Guarea glabra Vahl

Guatteria anomala R.E. Fr.

Heliocarpus donnell-smithii Rose ex Donn.Sm.
Licania platypus (Hemsl.) Fritsch
Magnolia mexicana DC.

Manilkara zapota (L.) P. Royen
Pouteria campechiana (Kunth) Baehni
Spondias mombin Jacq.
Swietenia macrophylla King
Tabebuia rosea (Bertol.) Bertero ex A.DC.
Terminalia amazonia (J.F.Gmel.) Excell
Vatairea lundellii (Standl.)

Killip ex Record

Vochysia guatemalensis Donn. Sm.

GBIF.org (28 September 2019). GBIF Occurrence Down-
load. https://doi.org/10.15468/d1.f1stnl
GBIF.org (04 August 2019). GBIF Occurrence Download.
https://doi.org/10.15468/d1.beybex

GBIF.org (08 August 2019). GBIF Occurrence Download.
https://doi.org/10.15468/d1l.kfx4ut

GBIF.org (04 August 2019). GBIF Occurrence Download.
https://doi.org/10.15468/d1l.0z4ynm

GBIF.org (04 August 2019). GBIF Occurrence Download.
https://doi.org/10.15468/d1l.3ntst0

GBIF.org (25 September 2019). GBIF Occurrence Down-
load. https://doi.org/10.15468/d1l.w11hj8
GBIF.org (08 August 2019). GBIF Occurrence Download.
https://doi.org/10.15468/d1.5zzeo0e

GBIF.org (28 September 2019). GBIF Occurrence Down-
load. https://doi.org/10.15468/d1.9p52qr
GBIF.org (28 September 2019). GBIF Occurrence Down-
load. https://doi.org/10.15468/d1l.uiarge
GBIF.org (04 August 2019). GBIF Occurrence Download.
https://doi.org/10.15468/d1.28bmi7

GBIF.org (28 September 2019). GBIF Occurrence Down-
load. https://doi.org/10.15468/d1. omurum
GBIF.org (06 August 2019). GBIF Occurrence Download.
https://doi.org/10.15468/d1l.uryxkd

GBIF.org (11 September 2019). GBIF Occurrence Down-
load. https://doi.org/10.15468/d1. j2pOvm
GBIF.org (08 August 2019). GBIF Occurrence Download.
https://doi.org/10.15468/d1.ebpr7v

GBIF.org (09 August 2019). GBIF Occurrence Download.
https://doi.org/10.15468/d1.v6fmwr

GBIF.org (28 September 2019). GBIF Occurrence Down-
load. https://doi.org/10.15468/d1l.nlibyr
GBIF.org (08 August 2019). GBIF Occurrence Download.
https://doi.org/10.15468/d1l.i75pxx

GBIF.org (28 September 2019). GBIF Occurrence Down-
load. https://doi.org/10.15468/d1. 2vzwhd
GBIF.org (28 September 2019). GBIF Occurrence Down-
load. https://doi.org/10.15468/d1l.2vzwhd
GBIF.org (08 August 2019). GBIF Occurrence Download.
https://doi.org/10.15468/d1.3mgopx

GBIF.org (09 August 2019). GBIF Occurrence Download.
https://doi.org/10.15468/d1.epychv
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Geographic records details

In a Geographic Information System (GIS), the geographic records (GR) were cleaned or refined by removing data with
strange locations as indicated by the literature. Then, these GR were randomly thinned to reduce sampling bias with
the use of a grid (thinning grid). These data were divided or splitted into three groups for training, testing and final
evaluation of the models with the ENMeval package (Muscarella et al. 2014) from RStudio (ver. 3.6.3) (R Core Team
2019). After cleaning, thinning and split, the GR shown on the Table [3| were obtained. The data percentage destined to

each process phase is also detailed.

Only Bursera simaruba, Cecropia obtusifolia, Enterolobium cyclocarpum, Heliocarpus donnell-smithii, Manilkara za-
pota, Spondias mombin and Tabebuia rosea were thinned with a 10 km grid, in the other species a 5 km grid was

used.

Table 3: Geographic records used in this study

Species Geographic records Train (%) Test (%) Ind (%)
Annona glabra 223 68 22 10
Aspidosperma megalocarpon 340 59 30 11
Brosimum alicastrum 1546 58 31 11
Bursera simaruba 2 607 72 18 10
Calophyllum brasiliense 389 57 31 11
Cecropia obtusifolia 693 68 22 10
Dialium guianense 249 60 29 11
Enterolobium cyclocarpum 597 69 21 10
Guarea glabra 554 69 21 10
Guatteria anomala 85 58 32 11
Heliocarpus donnell-smithii 634 67 23 10
Licania platypus 127 69 20 10
Magnolia mexicana 130 61 28 12
Manilkara zapota 1 007 68 22 10
Pouteria campechiana 1074 60 30 10
Schefflera morototoni 153 69 21 10
Spondias mombin 1002 69 21 10
Swietenia macrophylla 444 59 32 10
Tabebuia rosea 616 68 22 10
Terminalia amazonia 300 58 31 11
Vatairea lundellii 201 69 21 10
Vochysia guatemalensis 235 57 31 11

"Ind" refers to the data that was used in the final evaluation of the best models.

This data were included in the Figure [
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Figure 4: Geographic records obtained after cleaning and thinning. (a) Annona glabra, (b) Aspidosperma megalocarpon,
(c) Brosimum alicastrum, (d) Bursera simaruba, () Calophyllum brasiliense, (f) Cecropia obtusifolia, (g) Dialium
guianense, (h) Enterolobium cyclocarpum, (i) Guarea glabra, (j) Guatteria anomala, (k) Heliocarpus donnell-smithii, (1)
Licania platypus, (m) Magnolia mexicana, (n) Manilkara zapota, (0) Pouteria campechiana, (p) Schefflera morototoni,
(q) Spondias mombin, (r) Swietenia macrophylla, (s) Tabebuia rosea, (t) Terminalia amazonia, (n) Vatairea lundellii and
(v) Vochysia guatemalensis.



SM3: Defined M areas and preselected groups of bioclimatic variables

Bioclimatic variables

The bioclimatic variables used were those suggested by O’Donnell and Ignizio (2012), which are combinations of tem-
perature and precipitation throughout the year (Tabled). Both the bioclimatic variables of the current scenario and those
of the climate change scenarios were processed with the methodology of O’Donnell Ignizio (2012) and Gémez et al.
(2008). Variables corresponding to the current scenario were downloaded from WorldClim (2015). The applied cli-
mate change scenarios considered: the general circulation models (GCM) HADGEM2_ES (England) and GFDL_CM3
(United States), which were obtained and processed on the UNITAMOS platform (Ferndndez Eguiarte, Zavala Hidalgo,
Romero Centeno 2009); a Receptive Concentration Patway (RPC) at 8.5 Wm ™2 (energy released to the atmospheric
system); its projection to the far horizon (2075-2099). In this way, the climate change scenarios HADGEM2_ES RCP
8.5 and GFDL_CM3 RCP 8.5 to the far horizon (2075-2099) were obtained.

The methodology of Gémez et al. (2008) was used to obtain a higher level of detail in the environmental layers. This is
based on climatic influence areas, that is, areas with homogeneous temperature and precipitation. This methodology is
useful when meteorological information is scarce. Thus, bioclimatic variables with a national coverage and a pixel size
of 500 m were generated.

M areas

In the definition of the accessible area (M area), terrestrial ecoregions of Mexico were taken as a reference (INEGI,
CONABIO, & INE, 2008) e). Then, bioclimatic variables were delimited to the M area. The six defined M areas are
briefly mentioned in the Table[5]and are shown in the Figure 3]

Preselected group of bioclimatic variables

Prior at the application to Maxent software, bioclimatic variables were preselected as a recommendation from Elith et al.
(2011). The above through the analysis of Pearson’s correlation coefficients of the 19 variables of the current scenario,
for which those variables that were highly correlated (r>0.8) were omitted as long as they were reported in the literature
as of minor importance for the species distribution.

Table 4: Bioclimatic variables analyzed in this study

Name Meaning

BIO1l  Annual Mean Temperature

BIO2  Mean Diurnal Range (Mean of monthly (max temp - min temp))
BIO3 Isothermality (BIO2/BIO7) (100)

BIO4  Temperature Seasonality (standard deviation 100)
BIO5  Max Temperature of Warmest Month

BIO6  Min Temperature of Coldest Month

BIO7  Temperature Annual Range (BIO5-BIO6)

BIO8  Mean Temperature of Wettest Quarter

BIO9  Mean Temperature of Driest Quarter

BIO10 Mean Temperature of Warmest Quarter

BIO11 Mean Temperature of Coldest Quarter

BIOI12  Annual Precipitation

BIO13  Precipitation of Wettest Month

BIO14  Precipitation of Driest Month

BIOIS5 Precipitation Seasonality (Coefficient of Variation)
BIO16 Precipitation of Wettest Quarter

BIO17 Precipitation of Driest Quarter

BIOI18 Precipitation of Warmest Quarter

BIO19 Precipitation of Coldest Quarter

Soruce: WorldClim (2015).




Table 5: M areas used in this study

M area Area (km”)  Brief and aproximated description

1 253 134.99 Limited to Selvas Calido-Humedas

2 391 169.29 Limited to Selvas Célido-Himedas and deciduos tropical forest

3 771 421.09 Limited to Selvas Calido-Humedas, Selvas Calido-Secas and others
4 794 412.74 Limited to Selvas Calido-Humedas, Selvas Calido-Secas and others
5 577 230.14 Limited to Selvas Célido-Humedas and Selvas Calido-Secas

6 623 570.76 Limited to Selvas Calido-Humedas and Calido-Secas

Selvas Calido-Humedas refers to warm and wet jungles, Selvas Célido-Secas to weat and dry jungles. Species included
in different M areas are explained below:

1. M area 1 included Dialium guianense and Vatairea lundellii
2. M area 2 included Aspidosperma megalocarpon, Guatteria anomala and Terminalia amazonia.
3. M area 3 included Brosimum alicastrum, Bursera simaruba, Guarea glabra and Vochysia guatemalensis.

4. M area 4 included Cecropia obtusifolia, Enterolobium cyclocarpum, Heliocarpus donnell-smithii, Spondias mom-
bin and Tabebuia rosea.

5. M area 5 included Calophyllum brasiliense, Magnolia mexicana, Manilkara zapota, Pouteria campechiana and
Swietenia macrophylla.

6. M area 6 included Annona glabra, Licania platypus and Schefflera morototoni.
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Figure 5: M areas. (a) 1, (b) 2, (¢) 3, (d) 4, (f) 5 and (g) 6.

The Pearson’s correlation coefficient matrix of all environmental layers to detect collinearity between them and to select
the most representative bioclimatic variables of each area M were included in the Tables |§| to @
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The preselection of variables is shown briefly in the Table It is important to mention that when the bioclimatic
variables of the climate change scenario were not available, those of the current scenario were taken.

Table 12: Preselected bioclimatic variables

Marea 2x 3 4 5x 6 7 13 14 15 18
1 v v v v v v v
2 v v v v v v v V
3 v v v VvV VvV VvV VvV VvV

4 v v v v v v v v
5 v v v v v V v

6 v v v VvV VvV VvV VvV VvV vV

* Bioclimatic variables available only in the current scenario.
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SM4: Details of species distribution and ecological niche modeling

Both Ecological Niche Modeling (ENM) and Species Distribution Modeling (SDM) were developed with the Maxent
software (version 3.4.0) and the Kuenm package (Cobos, Peterson, Barve, & Osorio-Olvera, 2019) from RSutdio. In
the model calibration, candidate models were created and evaluated with current scenario data to identify the species
niche (ENM). As a result of these processes, the best models were selected. Then using replicates, the best models
were created and projected to future scenarios to obtain the geographical space (SDM) where the species niche would
be located in the future and under climate change conditions. Finally, the best models were evaluated with independent
data. Such information is detailed below.

Creation of candidate models. 493 Maxent candidate models were created from the combination of the set of prese-
lected bioclimatic variables, 17 regularization multipliers (from 0.1 to 1.0 each 0.1; from 2 to 6 and from 8 to 10 each 1)
and the 29 possible combinations of five feature classes (l: linear, q: quadratic, p: product, t:threshold and h: hinge).
Evaluation of candidate models. The best models was chosen based on: (1) statistical significance with the partial
Receiver Operating Characteristic (partial ROC) by bootstrapping with 100 iterations and 50% of data; (2) predictive
power with omission rates at 5% (E<5%); (3) complexity with the delta Akaike Information Criteria corrected by the
sample (delta AICc) <2. The partial ROC indicates if the model is better than one given by randomness, the omission
rates refer to the percentage of GR that does not include the model and the AICc measures the amount of missing relative
information by varying the model. Specifically, the AICc delta are differences are obtained from the AICc values of each
model respect to the lower AICc value.

Creation and final evaluation of the best models. The best models were created with the GR to model training and
testing and the selected parameterizations using 10 replicates by bootstrap with logistical outputs for transfer to the
considered scenarios, that using clamping extrapolation (EC). The best models were evaluated with the final evaluation
data using the partial ROC and omission rates criteria (E<5%).

Although it is true that the number of models that met the three criteria was variable for each species, most of them were
significant. We studied the Ficus insipida distribution with the same methodology but it was left aside when we noted
that it was very general distribution since there were several non-significant models (105), which is appreciated in the
Figure E] (a), while that in most cases a condition similar to that shown in Figure @ (b) was observed.
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Figure 6: Examples of calibration figures. (a) Ficus insipida and (b) Annona glabra.

It seems that the size of the thinning grid has a direct and positive relation with the number of best models that were
obtained with the Kuenm package. The number of best models have been included in the Table[I3] When the species
were thinned with a 10 km grid, a greater number of best models have been obtained (except Cecropita obtusifolia and
Busera simaruba), while in the other species predominantly obtained one best model (only Guatteria anomala had 2).
Although the above did not result in a generality, for example in the Terminalia amazonia case in which did not meet
the omission rate criteria, a 10 km grid was applied but no improvement in results was noted.
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Table 13: Best models resulted from model calibration

Species n Best model AUC pval Omission AICc delta np
ratio rate at 5% AlCc
Annona glabra I M_2_F pt 1.314 0 0.04 54395 0 26
Aspidosperma megalocarpon 1 M_4_F_qgpt 1.138 0 0.049 82063 O 20
Brosimum alicastrum 1 M_2 F lqh 1.298 0 0.05 38589.8 0 28
Bursera simaruba 1 M_3_F_pth 1.164 0 0.05 1275712 0 44
Calophyllum brasiliense 1 M_2_F_Ipth 1.347 0 0.049 94047 0 28
Cecropia obtusifolia 1 M_0.6_F_lgp 1.321 0 0.04 17653.0 O 22
Dialium guianense 2 M_2_F_qth 1.385 0 0.028 56186 O 22
Enterolobium cyclocarpum 2 M_4 F Iph 1.178 0 0.048 155582 0 11
Guarea glabra 1 M2Fh 1.373 0 0.034 136564 0 40
Guateria anomala 2 M_5_F _gh 1.204 0 0.037 20758 0 11
Heliocarpus donnell-smithii 3 M_1_F_lq 1.173 0 0.056 16233 1.94 10
Licania patypus 1 M_2F._t 1.516 0 0 31275 O 19
Magnolia mexicana 1 M_2_F_Iqth 1.384 0 0.028 30245 O 19
Manilkara zapota 4 M_03_FIgp 1.191 0 0.05 251779 0 18
Pouteria campechiana 1 MJ3Ft 1.314 0 0.04 26159.0 O 24
Schefflera morototoni 1 M2Ft 1.532 0 0.031 36659 0 25
Spondias mombin 2 M_2_F_Igpth 1.255 0 0.043 256754 0 29
Swietenia macrophylla 1 M_02F gh 1439 0 0.036 81763 0 101
Tabebuia rosea 3 M_2F gth 1.22 0 0.037 160353 1.49 30
Terminalia amazonia 1 M_3_F gpt 1.271 0 0.109 69432 0 27
Vatairea lundellii 1 M_O06_F.qgp 1422 0 0.048 46527 0 26
Vochysia guatemalensis 1 M_0.8_F_pt 1.497 0 0.041 55429 0 54

n: numer of best models, AUC: area under the curve, pval (p-valor) refers to partial ROC (partial Receiver Operating
Characteristic), AICc: Akaike Information Criteria corrected by the sample, np: number of parameters. The Models
column contains the optimal parameterization of the Maxent models: numbers refer to regularization multiplier, which
control the amount of information the model can contain; letters refer to feature classes so, 1: linear, q: quadratic, p:
product, t:threshold and h: hinge.

The contribution of the bioclimatic variables was obtained (Figure [7), these explain the variability of environmental
conditions where the species live.

bio2 bio3 bio4 bio5 bio6 bio7 bio13 bio14 biol5 bio18
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Figure 7: Contribution of the bioclimatic variables to each best model
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Summary information of the best models

We summarize geographic information produced by selected Maxent models, which were created by 10 bootstrapping
replicates with 50% of the data using the Kuenm package (Cobos et al., 2019). We obtained Pearson’s correlation
coefficients of the layers produced by the replicates as well as the average and standard deviation layers.

A boxplot wrapped were prepared with Pearson correlation coefficients of the 45 paired combinations of all replicates

(Figure [).
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Figure 8: Pearson’s correlation coefficients of the 10 replicates

Summary distribution models (maps) for each species and scenario considered are enlisted in alphabetic order (Figures
O] toB0). An averange map and standard deviation map of the 10 replicates is included. We take the logistic output
of the model as a measure of climatic suitability for the species. This suitability go continuously from O to 1, where 0
is not situable and 1 is the ideal maximum. In each case, in (a) is shown in the averange map of the current scenario
and in (b) its standard deviation map; in (¢c) HADGEM?2_ES RCP 8.5 climate change scenario averange map and in (d)
its standard deviation map is illustrated; in (¢) GFDL_CM3 RCP 8.5 climate change scenario mean map and in (f) its
standard deviation map is observed. Their respective histograms are included under each figure, remember that the pixel
size was 500 m.
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Figure 9: Annona glabra distribution models. (a) Current scenario averange map and (b) its standard deviation map. (c)
HADGEM2_ES RCP 8.5 climate change scenario averange map and (d) its standard deviation map. (¢) GFDL_CM3
RCP 8.5 climate change scenario averange map and (f) its standard deviation map. Their respective histograms are

included below.
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Figure 10: Aspidosperma megalocarpon distribution models. (a) Current scenario averange map and (b) its standard
deviation map. (c) HADGEM?2_ES RCP 8.5 climate change scenario averange map and (d) its standard deviation map.
(e) GFDL_CM3 RCP 8.5 climate change scenario averange map and (f) its standard deviation map. Their respective
histograms are included below.
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(b) Suitability
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Figure 11: Brosimum alicastrum distribution models. (a) Current scenario averange map and (b) its standard devia-
tion map. (¢) HADGEM?2_ES RCP 8.5 climate change scenario averange map and (d) its standard deviation map. (e)
GFDL_CM3 RCP 8.5 climate change scenario averange map and (f) its standard deviation map. Their respective his-
tograms are included below.
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Figure 12: Bursera simaruba distribution models. (a) Current scenario averange map and (b) its standard deviation map.
(c) HADGEM?2_ES RCP 8.5 climate change scenario averange map and (d) its standard deviation map. (¢) GFDL_CM3
RCP 8.5 climate change scenario averange map and (f) its standard deviation map. Their respective histograms are
included below.
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(b) Suitability
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Figure 13: Calophyllum brasiliense distribution models. (a) Current scenario averange map and (b) its standard de-
viation map. (c) HADGEM?2_ES RCP 8.5 climate change scenario averange map and (d) its standard deviation map.
(e) GFDL_CM3 RCP 8.5 climate change scenario averange map and (f) its standard deviation map. Their respective
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