
Science of the Total Environment Rossi & Rasplus supplementary material page 1

Climate change and the potential distribution of the
glassy-winged sharpshooter (Homalodisca vitripennis),
an insect vector of Xylella fastidiosa

Jean-Pierre Rossi1, Jean-Yves Rasplus
CBGP (Centre de Biologie pour la Gestion des Populations), INRAE, CIRAD, IRD, Institut
Agro, Montpellier, 755 avenue du Campus Agropolis, CS 30016, F-34988 Montferrier-sur-Lez
cedex, France.
1 Jean-Pierre.Rossi@inrae.fr

List of Tables 1

List of Figures 1

Data availability 61

Colophon 61

List of Tables

Table S1 Occurrence data of Homalodisca vitripennis collected from the literature and
personal observations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
Table S2 Trail of forward selection of explanatory variables . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5
Table S3 Model intercept and transformed bioclimatic variables retained after the proce-
dure of variable selection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6

List of Figures

Figure S1 Occurrence and background points used for the species distribution modeling
of the glassy-winged sharpshooter. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7
Figure S2 Frequency of observed presence plots (FOPs). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8
Figure S3 Forward selection trail: plot of the null deviance against forward stepwise se-
lection rounds. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10
Figure S4 Response curves for the climate descriptors. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11
Figure S5 The Continuous Boyce Index . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12
Figure S6 Changes in the proportion of emerged lands associated to suitable conditions
for Homalodisca vitripennis in North America and Europe. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13
Figure S7 Worldwide changes in the proportion of emerged lands associated to suitable
conditions for Homalodisca vitripennis. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15
Figure S8 Committee averaging depicting the proportion of models forecasting the pres-
ence of Homalodisca vitripennis in Europe (ssp126). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16
Figure S9 Committee averaging depicting the proportion of models forecasting the pres-
ence of Homalodisca vitripennis in North America (ssp126). . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17
Figure S10 Committee averaging depicting the proportion of models forecasting the pres-
ence of Homalodisca vitripennis in Europe (ssp245). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18
Figure S11 Committee averaging depicting the proportion of models forecasting the pres-
ence of Homalodisca vitripennis in North America (ssp245). . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19
Figure S12 Committee averaging depicting the proportion of models forecasting the pres-
ence of Homalodisca vitripennis in Europe (ssp370). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20



Science of the Total Environment Rossi & Rasplus supplementary material page 2

Figure S13 Committee averaging depicting the proportion of models forecasting the pres-
ence of Homalodisca vitripennis in North America (ssp370). . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21
Figure S14 Committee averaging depicting the proportion of models forecasting the pres-
ence of Homalodisca vitripennis in Europe (ssp585). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22
Figure S15 Committee averaging depicting the proportion of models forecasting the pres-
ence of Homalodisca vitripennis in North America (ssp585). . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23
Figure S16 Changes in the similarity between model projections according to six GCMs
and four shared socio-economic pathways in North-America. . . . . . . . . . . . . . . . . . . . . . . . . . . . 24
Figure S17 Worldwide potential distribution of Homalodisca vitripennins under current
climate conditions. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25
Figure S18 Worldwide potential distribution of Homalodisca vitripennins under current
climate conditions. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26
Figure S19 Worldwide potential distribution of Homalodisca vitripennins under current
climate conditions. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27
Figure S20 Consensus map showing the median of climate suitability for the period 2021-
2040 and the ssp126. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28
Figure S21 Consensus map showing the median of climate suitability for the period 2041-
2060 and the ssp126. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29
Figure S22 Consensus map showing the median of climate suitability for the period 2061-
2080 and the ssp126. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30
Figure S23 Consensus map showing the median of climate suitability for the period 2081-
2100 and the ssp126. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31
Figure S24 Consensus map showing the median of climate suitability for the period 2021-
2040 and the ssp245. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33
Figure S25 Consensus map showing the median of climate suitability for the period 2041-
2060 and the ssp245. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34
Figure S26 Consensus map showing the median of climate suitability for the period 2061-
2080 and the ssp245. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35
Figure S27 Consensus map showing the median of climate suitability for the period 2081-
2100 and the ssp245. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36
Figure S28 Consensus map showing the median of climate suitability for the period 2021-
2040 and the ssp370. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37
Figure S29 Consensus map showing the median of climate suitability for the period 2041-
2060 and the ssp370. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38
Figure S30 Consensus map showing the median of climate suitability for the period 2061-
2080 and the ssp370. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39
Figure S31 Consensus map showing the median of climate suitability for the period 2081-
2100 and the ssp370. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40
Figure S32 Consensus map showing the median of climate suitability for the period 2021-
2040 and the ssp585. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41
Figure S33 Consensus map showing the median of climate suitability for the period 2041-
2060 and the ssp585. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42
Figure S34 Consensus map showing the median of climate suitability for the period 2061-
2080 and the ssp585. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43
Figure S35 Consensus map showing the median of climate suitability for the period 2081-
2100 and the ssp585. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44
Figure S36 Committee averaging for the period 2021-2040 and the ssp126. . . . . . . . . . . . . 45
Figure S37 Committee averaging for the period 2041-2060 and the ssp126. . . . . . . . . . . . . 46
Figure S38 Committee averaging for the period 2061-2080 and the ssp126. . . . . . . . . . . . . 47
Figure S39 Committee averaging for the period 2081-2100 and the ssp126. . . . . . . . . . . . . 48
Figure S40 Committee averaging for the period 2021-2040 and the ssp245. . . . . . . . . . . . . 49
Figure S41 Committee averaging for the period 2041-2060 and the ssp245. . . . . . . . . . . . . 50
Figure S42 Committee averaging for the period 2061-2080 and the ssp245. . . . . . . . . . . . . 51
Figure S43 Committee averaging for the period 2081-2100 and the ssp245. . . . . . . . . . . . . 52
Figure S44 Committee averaging for the period 2021-2040 and the ssp370. . . . . . . . . . . . . 53
Figure S45 Committee averaging for the period 2041-2060 and the ssp370. . . . . . . . . . . . . 54



Science of the Total Environment Rossi & Rasplus supplementary material page 3

Figure S46 Committee averaging for the period 2061-2080 and the ssp370. . . . . . . . . . . . . 55
Figure S47 Committee averaging for the period 2081-2100 and the ssp370. . . . . . . . . . . . . 56
Figure S48 Committee averaging for the period 2021-2040 and the ssp585. . . . . . . . . . . . . 57
Figure S49 Committee averaging for the period 2041-2060 and the ssp585. . . . . . . . . . . . . 58
Figure S50 Committee averaging for the period 2061-2080 and the ssp585. . . . . . . . . . . . . 59
Figure S51 Committee averaging for the period 2081-2100 and the ssp585. . . . . . . . . . . . . 60



Science of the Total Environment Rossi & Rasplus supplementary material page 4

Table S1: Occurrence data of Homalodisca vitripennis collected from the literature and personal
observations. These occurrence points were gathered with the data retrieved from GBIF.

Country State Locality Latitude Longitude Date Reference

USA California San Bernadino
County, Mentone

34.08 -117.13 2002 Stenger et al. 2010

USA Georgia Tift 31.43 -83.56 2002 Stenger et al. 2010
USA South Carolina Georgetown 33.38 -79.29 2006 Stenger et al. 2010
USA North Carolina Robeson 34.64 -79.11 2006 Stenger et al. 2010
USA California Pauma Valley 33.3 -116.98 2002 Stenger et al. 2010

Mexico San Luis Potośı Tamazunchale 21.27 -98.78 1954 Takiya et al. 2006
USA Alabama Dallas County,

Hazen
32.34 -87.2 1921 Takiya et al. 2006

USA Alabama Montgomery County,
Montgomery, Picket
Springs

32.37 -86.3 1916 Takiya et al. 2006

USA California Ventura County, Fill-
more

34.4 -118.92 1998 Takiya et al. 2006

USA Florida Fort Myers 26.64 -81.87 1957 Takiya et al. 2006
USA Florida Gainesville 29.65 -82.33 1964 Takiya et al. 2006
USA Florida Leesburg 28.81 -81.88 1955 Takiya et al. 2006
USA Florida Monticello 30.55 -83.87 1999 Takiya et al. 2006
USA Georgia Wayne County, Je-

sup
31.61 -81.89 1968 Takiya et al. 2006

USA Louisiana Bossier County, Ben-
ton

32.69 -93.74 2003 Takiya et al. 2006

USA Louisiana East Baton Rouge
County, Baton
Rouge

30.45 -91.15 1995 Takiya et al. 2006

USA Louisiana Iberville County,
Bayou Paul

30.31 -91.11 2003 Takiya et al. 2006

USA Louisiana Tangipahoa County,
Arcola

30.78 -90.51 2002 Takiya et al. 2006

USA Texas Brownsville 25.9 -97.5 1908 Takiya et al. 2006
USA California Anaheim, Disney-

land
33.81 -117.92 2011 this study

USA California Box Canyon Road 33.6 -115.92 2011 this study

• Stenger, D. C., Sisterson, M. S. & French, R. 2010. Population genetics of Homalodisca vitripennis
reovirus validates timing and limited introduction to California of its invasive insect host, the glassy-winged
sharpshooter. Virology 407, 53–59.

• Takiya, D. M., McKamey, S. H. & Cavichioli, R. R. Validity of Homalodisca and of H. vitripennis as the
name for Glassy-Winged Sharpshooter (Hemiptera: Cicadellidae: Cicadellinae). Annals of the Entomological
Society of America 99, 648–655.
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Table S2: Trail of forward selection of explanatory variables based on a significance threshold of
α = 0.01. round: the round of variable selection. variables: names of the explanatory variables
included in the model. m: number of derived variables included in the model. Dsq: fraction of
deviance explained. F : F-statistic for the nested model comparison. df : the degrees of freedom
associated with explained deviance. p: p-value for the associated F-statistic. See Vollering et al
2019 for details. Shaded cells indicate the round retained for the final model.

Vollering, J., Halvorsen, R. & Mazzoni, S., 2019. The MIAmaxent R package: Variable
transformation and model selection for species distribution models. Ecology and Evolution 9,
12051–12068. https://doi.org/10.1002/ece3.5654

round variables m Dsq F df p

1 bio11 2 0.069 634.138 2 1.99e-138
1 bio6 3 0.068 631.213 3 1.72e-136
1 bio4 2 0.046 424.729 2 5.91e-93
1 bio16 3 0.02 188.855 3 1.08e-40
1 bio10 3 0.02 184.802 3 8.1e-40
1 bio13 1 0.016 142.926 1 6.1e-33
1 bio5 3 0.013 116.564 3 4.24e-25
2 bio11+bio5 5 0.086 162.662 3 4.88e-35
2 bio11+bio10 5 0.086 156.941 3 8.38e-34
2 bio11+bio16 5 0.08 106.522 3 6.15e-23
2 bio11+bio13 3 0.078 87.692 1 7.65e-21
2 bio11+bio4 4 0.073 36.559 2 1.15e-08
2 bio11+bio6 5 0.072 28.518 3 2.83e-06
3 bio11+bio5+bio10 8 0.107 186.466 3 3.54e-40
3 bio11+bio5+bio13 6 0.092 51.07 1 8.91e-13
3 bio11+bio5+bio6 8 0.091 44.397 3 1.24e-09
3 bio11+bio5+bio16 8 0.091 43.767 3 1.69e-09
3 bio11+bio5+bio4 7 0.09 34.214 2 3.72e-08
4 bio11+bio5+bio10+bio13 9 0.111 35.346 1 2.76e-09
4 bio11+bio5+bio10+bio16 11 0.11 33.206 3 2.91e-07
4 bio11+bio5+bio10+bio6 11 0.11 31.986 3 5.27e-07
4 bio11+bio5+bio10+bio4 10 0.107 4.385 2 0.112
5 bio11+bio5+bio10+bio13+bio6 12 0.116 53.117 3 1.73e-11
5 bio11+bio5+bio10+bio13+bio16 12 0.111 2.075 3 0.557
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Table S3: Model intercept and transformed bioclimatic variables retained after the procedure of
variable selection. The transformation abbreviations are as follows: deviation (D), forward hinge
(HF), reverse hinge (HR) and threshold (T). The numbers indicate the transformation parameter.
For example, HF16 means forward hinge transformation with a knot value of 16. bio11: mean
temperature of coldest quarter. bio10: mean temperature of warmest quarter. bio5: maximum
temperature of warmest month.

(Intercept) bio11 D2 bio11 HR9 bio10 D1 bio10 HF16 bio10 T9 bio5 HF14 bio5 T11 bio5 HR5
-8.013 -17.237 -48.659 -4.866 3.336 3.466 -18.921 -1.483 -800.883
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Figure S1: Occurrence and background points used for the species distribution modeling of the
glassy-winged sharpshooter Homalodisca vitripennins. A Occurrences. Red circles and blue
squares depict data originating from GBIF and additional occurrences collected from the literature
and personal observations, respectively. B Background points. Dashed rectangle indicates the
extent of the area where 10000 background points were randomly distributed. Projection: EPSG
4326
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(a)

Figure S2: Frequency of observed presence plots (FOPs). Black dots indicate the binned oc-
currence frequency i.e. the observed proportion of occurrence points in a given interval of the
explanatory climate descriptor which contain presences. The grey distribution in the background
shows an approximation of the density of the climate descriptor across its range. The red line
represents a local polynomial regression smoother that summarizes the pattern of the empirical
FOP values.
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(b)

Figure S2: Frequency of observed presence plots (FOPs). Black dots indicate the binned oc-
currence frequency i.e. the observed proportion of occurrence points in a given interval of the
explanatory climate descriptor which contain presences. The grey distribution in the background
shows an approximation of the density of the climate descriptor across its range. The red line
represents a local polynomial regression smoother that summarizes the pattern of the empirical
FOP values. (continued)
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Figure S3: Forward selection trail : plot of the increase in fraction of null deviance accounted
for (D2) against round number of forward stepwise variable selection. Each round contains the
models obtained by adding an explanatory variable to the best model obtained at the previous
round. The model retained in our study is shown in black (numerical values in Table S2). See
Vollering et al. 2019 for details.

Vollering, J., Halvorsen, R., Mazzoni, S., 2019. The MIAmaxent R package: Variable transformation and model
selection for species distribution models. Ecol Evol 9, 12051–12068. https://doi.org/10.1002/ece3.5654
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Figure S4: Response curves for the climate descriptors bio11 (mean temperature of coldest
quarter), bio10 (mean temperature of warmest quarter) and bio5 (max temperature of warmest
month). Left-hand panel: single-effect curves (other variables excluded from the model). Right-
hand panel: marginal-effect curves (other variables held constant at their mean value). Proba-
bility ratio output are rescaled model predictions indicating the relative suitability of a location
versus another (see Vollering et al. 2019 for details). Horizontal dashed lines show the reference
value of 1 that represents the relative suitability of a randomly selected location.

Vollering, J., Halvorsen, R., Mazzoni, S., 2019. The MIAmaxent R package: Variable transformation and model
selection for species distribution models. Ecol Evol 9, 12051–12068. https://doi.org/10.1002/ece3.5654
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Figure S5: The Continuous Boyce Index. Changes of the predicted/expected (P/E) curve with
increasing climate suitability. The curve allows to define two thresholds for climate suitability
(CS) referred to as th1 and th2. CS values < th1 correspond to unsuitable conditions, CS values
ranging between th1 and th2 indicate suitable climate conditions and CS > th3 correspond to
optimal conditions (see Hirzel et al. 2006 for details). The horizontal line showing P/E = 1
represents the output of a random model.

Hirzel, A.H., Le Lay, G., Helfer, V., Randin, C., Guisan, A., 2006. Evaluating the ability of habitat suitability
models to predict species presences. Ecol Model 199, 142–152. https://doi.org/10.1016/j.ecolmodel.2006.05.017
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(a)

Figure S6: Changes in the proportion of emerged lands associated to suitable conditions for Homalodisca
vitripennis in North America and Europe according to 6 global circulation models and 4 shared socio-
economical pathways. Suitable conditions correspond to climate suitability > th1 in figure Figure S4.



Science of the Total Environment Rossi & Rasplus supplementary material page 14

(b)

Figure S6: Changes in the proportion of emerged lands associated to suitable conditions for Homalodisca
vitripennis in North America and Europe according to 6 global circulation models and 4 shared socio-
economical pathways. Suitable conditions correspond to climate suitability > th1 in figure Figure S4.
(continued)
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Figure S7: Worldwide changes in the proportion of emerged lands associated to suitable conditions for
Homalodisca vitripennis according to 6 global circulation models and 4 shared socio-economical pathways.
Suitable conditions correspond to climate suitability > th1 in figure Figure S4. (continued)
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Figure S8: Committee averaging depicting the proportion of models (0 to 100%) forecasting the presence
of Homalodisca vitripennis in Europe in the periods 2021-2040, 2041-2060, 2061-2080 and 2080-2100 for
the shared socio-economic pathway ssp126. Values close to 0 or 100 show a high level of agreement to
predict the absence or the presence of the species. High uncertainty are observed for values around 50 that
indicate discrepancies between model predictions. Projection: EPSG 4326.
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Figure S9: Committee averaging depicting the proportion of models (0 to 100%) forecasting the presence
of Homalodisca vitripennis in North America in the periods 2021-2040, 2041-2060, 2061-2080 and 2080-
2100 for the shared socio-economic pathway ssp126. Values close to 0 or 100 show a high level of agreement
to predict the absence or the presence of the species. High uncertainty are observed for values around 50
that indicate discrepancies between model predictions. Projection: EPSG 4326.
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Figure S10: Committee averaging depicting the proportion of models (0 to 100%) forecasting the presence
of Homalodisca vitripennis in Europe in the periods 2021-2040, 2041-2060, 2061-2080 and 2080-2100 for
the shared socio-economic pathway ssp245. Values close to 0 or 100 show a high level of agreement to
predict the absence or the presence of the species. High uncertainty are observed for values around 50 that
indicate discrepancies between model predictions. Projection: EPSG 4326.
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Figure S11: Committee averaging depicting the proportion of models (0 to 100%) forecasting the presence
of Homalodisca vitripennis in North America in the periods 2021-2040, 2041-2060, 2061-2080 and 2080-
2100 for the shared socio-economic pathway ssp245. Values close to 0 or 100 show a high level of agreement
to predict the absence or the presence of the species. High uncertainty are observed for values around 50
that indicate discrepancies between model predictions. Projection: EPSG 4326.
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Figure S12: Committee averaging depicting the proportion of models (0 to 100%) forecasting the presence
of Homalodisca vitripennis in Europe in the periods 2021-2040, 2041-2060, 2061-2080 and 2080-2100 for
the shared socio-economic pathway ssp370. Values close to 0 or 100 show a high level of agreement to
predict the absence or the presence of the species. High uncertainty are observed for values around 50 that
indicate discrepancies between model predictions. Projection: EPSG 4326.
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Figure S13: Committee averaging depicting the proportion of models (0 to 100%) forecasting the presence
of Homalodisca vitripennis in North America in the periods 2021-2040, 2041-2060, 2061-2080 and 2080-
2100 for the shared socio-economic pathway ssp370. Values close to 0 or 100 show a high level of agreement
to predict the absence or the presence of the species. High uncertainty are observed for values around 50
that indicate discrepancies between model predictions. Projection: EPSG 4326.
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Figure S14: Committee averaging depicting the proportion of models (0 to 100%) forecasting the presence
of Homalodisca vitripennis in Europe in the periods 2021-2040, 2041-2060, 2061-2080 and 2080-2100 for
the shared socio-economic pathway ssp585. Values close to 0 or 100 show a high level of agreement to
predict the absence or the presence of the species. High uncertainty are observed for values around 50 that
indicate discrepancies between model predictions. Projection: EPSG 4326.
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Figure S15: Committee averaging depicting the proportion of models (0 to 100%) forecasting the presence
of Homalodisca vitripennis in North America in the periods 2021-2040, 2041-2060, 2061-2080 and 2080-
2100 for the shared socio-economic pathway ssp585. Values close to 0 or 100 show a high level of agreement
to predict the absence or the presence of the species. High uncertainty are observed for values around 50
that indicate discrepancies between model predictions. Projection: EPSG 4326.
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Figure S16: Changes in the similarity between model projections according to six GCMs and four shared
socio-economic pathways in North-America. The output of the model projection using the GCMs form
a set of (6*6-6)/3=15 pairs. Couples of predictions are compared using the I similarity index Warren
et al. (2008). Letters indicate the couples of GCMs exhibiting the lower similarity i.e. the larger
discrepancy : a) CanESM5 vs. MIROC6 b) BCC.CSM2.MR vs. MIROC6 c) BCC.CSM2.MR vs.
MIROC.ES2L d) BCC.CSM2.MR vs. CanESM5 e) MIROC.ES2L vs. MIROC6 f) CNRM.ESM2.1 vs.
MIROC6 g) BCC.CSM2.MR vs. CanESM5 h) BCC.CSM2.MR vs. CNRM.ESM2.1 i) BCC.CSM2.MR vs.
CanESM5 j) CanESM5 vs. CNRM.CM6.1 k) CanESM5 vs. MIROC6 l) BCC.CSM2.MR vs. MIROC6 m)
BCC.CSM2.MR vs. CanESM5 n) BCC.CSM2.MR vs. CanESM5 o) BCC.CSM2.MR vs. MIROC.ES2L
p) BCC.CSM2.MR vs. MIROC6.

Warren, D.L., Glor, R.E., Turelli, M., 2008. Environmental niche equivalency versus conservatism: quantitative
approaches to niche evolution. Evolution 62, 2868–2883. https://doi.org/10.1111/j.1558-5646.2008.00482.x
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Data availability

The worldwide rasters for current predictions and ensemble models (committee averaging and consensus) are
available in geotiff format from Recherche Data Gouv at https://doi.org/10.57745/ABP160

Colophon

Programming language & interface

All data analyses, calculations and graphs were made using the R language for statistical computing (https://cran.r-
project.org/) inside RStudio (https://www.rstudio.com/).

• R version 4.1.1 (2021-08-10) – ”Kick Things”

• R studio version 2021.09.0+351 ”Ghost Orchid”

This document was prepared using the LATEX system (https://www.latex-project.org//).

R package used in this study

• cowplot. Wilke, C. O. (2020). cowplot: Streamlined Plot Theme and Plot Annotations for “ggplot2.”
https://CRAN.R-project.org/package=cowplot

• dismo. Hijmans, R. J., Phillips, S., Leathwick, J., & Elith, J. (2021). dismo: Species Distribution Modeling.
https://CRAN.R-project.org/package=dismo

• ecospat. Broennimann, O., Cola, V. D., & Guisan, A. (2021). ecospat: Spatial Ecology Miscellaneous
Methods. https://CRAN.R-project.org/package=ecospat

• ggplot2. Wickham, H. (2016). ggplot2: Elegant Graphics for Data Analysis. Springer-Verlag New York.
https://ggplot2.tidyverse.org

• ggrepel. Slowikowski, K. (2021). ggrepel: Automatically Position Non-Overlapping Text Labels with
“ggplot2.” https://CRAN.R-project.org/package=ggrepel

• ggspatial. Dunnington, D. (2021). ggspatial: Spatial Data Framework for ggplot2. https://CRAN.R-
project.org/package=ggspatial

• knitr. Xie, Y. (2014). knitr: A Comprehensive Tool for Reproducible Research in R, in: V. Stodden,
F. Leisch, & R. D. Peng (Eds.), Implementing Reproducible Computational Research. Chapman and
Hall/CRC. http://www.crcpress.com/product/isbn/9781466561595

• lwgeom. Pebesma, E. (2021). lwgeom: Bindings to Selected “liblwgeom” Functions for Simple Features.
https://CRAN.R-project.org/package=lwgeom

• magick. Ooms, J. (2021a). magick: Advanced Graphics and Image-Processing in R. https://CRAN.R-
project.org/package=magick

• maps. Original S code by R. A. Becker, A. R. Wilks. R version by R. Brownrigg. Enhancements by T. P
Minka & A. Deckmyn. (2021). maps: Draw Geographical Maps. https://CRAN.R-project.org/package=maps

• MIAmaxent. Vollering, J., Halvorsen, R., & Mazzoni, S. (2019). The MIAmaxent R package: Vari-
able transformation and model selection for species distribution models. Ecology and Evolution, 9, pp.
12051–12068.

• pdftools. Ooms, J. (2021b). pdftools: Text Extraction, Rendering and Converting of PDF Documents.
https://CRAN.R-project.org/package=pdftools

• plotly. Sievert, C. (2020). Interactive Web-Based Data Visualization with R, plotly, and shiny. Chapman
and Hall/CRC. https://plotly-r.com

• raster. Hijmans, R. J. (2021). raster: Geographic Data Analysis and Modeling.
https://CRAN.R-project.org/package=raster

• RcolorBrewer. Neuwirth, E. (2014). RColorBrewer: ColorBrewer Palettes.
https://CRAN.R-project.org/package=RColorBrewer

• rgdal. Bivand, R., Keitt, T., & Rowlingson, B. (2021). rgdal: Bindings for the “Geospatial” Data Abstrac-
tion Library. https://CRAN.R-project.org/package=rgdal

• rgeos. Bivand, R., & Rundel, C. (2021). rgeos: Interface to Geometry Engine - Open Source (’GEOS’).
https://CRAN.R-project.org/package=rgeos

• rmaxent. Baumgartner, J., & Wilson, P. (2020). rmaxent: Tools for working with Maxent in R.
https://github.com/johnbaums/rmaxent

• rnaturalearth. South, A. (2017a). rnaturalearth: World Map Data from Natural Earth. https://CRAN.R-
project.org/package=rnaturalearth

• rnaturalearthdata. South, A. (2017b). rnaturalearthdata: World Vector Map Data from Natural Earth
Used in “rnaturalearth.”
https://CRAN.R-project.org/package=rnaturalearthdata



Science of the Total Environment Rossi & Rasplus supplementary material page 62

• SDMTools. VanDerWal, J., Falconi, L., Januchowski, S., Shoo, L., & Storlie, C. (2014). SDMTools:
Species Distribution Modelling Tools: Tools for processing data associated with species distribution mod-
elling exercises. https://CRAN.R-project.org/package=SDMTools

• sf. Pebesma, E. (2018). Simple Features for R: Standardized Support for Spatial Vector Data. The R
Journal, 10, 439–446. https://doi.org/10.32614/RJ-2018-009

• spThin. Aiello-Lammens, M. E., Boria, R. A., Radosavljevic, A., & Vilela, B. (2015). spThin: an R package
for spatial thinning of species occurrence records for use in ecological niche models. Ecography, 38, 541–545.
https://onlinelibrary.wiley.com/doi/10.1111/ecog.01132

• viridis. Garnier, S., Ross, N., Rudis, R., Camargo, A.P., Sciaini, M. & Scherer C. (2021). viridis -
Colorblind-Friendly Color Maps for R. R package version 0.6.2. https://sjmgarnier.github.io/viridis/

• viridisLite. Garnier, Simon, Ross, Noam, Rudis, Robert, Camargo, A.P., Sciaini, M. & Scherer C. (2021)
Rvision - Colorblind-Friendly Color Maps for R. R package version 0.4.0. https://sjmgarnier.github.io/viridis/


	List of Tables
	List of Figures
	Data availability
	Colophon

