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Supplementary Tables and Figures 

 
 

Supplementary Table 1 — Predictive variables (Current and Future) Bio-Climatic Data Variables. Calculation criterion of each variable 
can be found at https://pubs.usgs.gov/ds/691/ds691.pdf. 

Code Environmental variables Scaling 
Factor 

Unit 

BC-1 Annual Mean Temperature 10 °C 
BC-2 Mean Diurnal Range (Mean of monthly (max temp - min temp)) 10 °C 
BC-3 Isothermality (BC2/BC7) (×100) 

 
100 Percent 
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BC-4 Temperature Seasonality (standard deviation ×100 100 - 
BC-5 Max Temperature of Warmest Month 10 °C 
BC-6 Min Temperature of Coldest Month 

2050RCP60.CSV 
Multiple Regression for Suitability 

10 °C 
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BC-7 Temperature Annual Range (BC 5-BC 6) 

 

10 °C 

BC-8 Mean Temperature of Wettest Quarter 10 °C 
BC-9 Mean Temperature of Driest Quarter 10 °C 
BC-10 Mean Temperature of Warmest Quarter 10 °C 
BC-11 Mean Temperature of Coldest Quarter 

2070RCP60.CSV 
Multiple Regression for Suitability 

10 °C 
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BC-12 Annual Precipitation 1 mm 
BC-13 Precipitation of Wettest Month 1 mm 
BC-14 Precipitation of Driest Month 100 mm 
BC-15 Precipitation Seasonality (Coefficient of Variation) 

CURRENTENSEBLEVZ.CSV 
Multiple Regression for Suitability 

1 Percent 
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BC-16 Precipitation of Wettest Quarter 1 mm 
BC-17 Precipitation of Driest Quarter 1 mm 
BC-18 Precipitation of Warmest Quarter 1 mm 
BC-19 Precipitation of Coldest Quarter 1 mm 

 
 

Supplementary Table 2  —.Outputs of multi-collinearity tests conducted for different climatic data-sets. √ = use for analysis and x 
remove from analysis as they have significant correlation with other variables 

Variables 
  2050 2070 

Current 
RCP 

2.6 
RCP 4.5 RCP 6.0 RCP 8.5 RCP 2.6 RCP 4.5 RCP 6.0 RCP 8.5 

BC-1 x √ x x x x x x x 
BC-3 x x √ √ √ √ √ √ √ 
BC-4 x √ x x x x x x x 
BC-5 √ x √ √ √ √ √ x √ 
BC-6 √ x √ √ √ x x √ x 
BC-7 √ √ x x x √ √ x x 
BC-8 x √ √ √ √ √ √ √ x 
BC-9 x x √ √ √ √ x √ x 

BC-10 x x x x √ x x √ x 
BC-11 √ x x x x x x √ x 
BC-12 √ √ √ x x x x x x 
BC-13 √ x x x x x √ √ x 
BC-14 x √ √ √ x √ x √ √ 
BC-15 √ x x x √ √ √ √ √ 
BC-16 x √ √ √ √ √ x x √ 
BC-17 x √ √ √ √ x x x x 
BC-18 x √ √ √ √ √ √ √ √ 

BC-2 and BC-19 were excluded from all analysis; x =eliminated variables due to their significant co-linearity with other variables  
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Supplementary Table 3 — Habitat suitability model evaluation parameters with different individual algorithm and ensemble approach 
calculated with current bio-climatic conditions and with non-bioclimatic variables 

Ecosystem Rooting Depth (95%), Current Bio-climatic, Pasture and Croplands 
and Total plant available water storage capacity of the rooting zone and Soil AUC Sensitivity Specificity Kappa TSS 
GLM 0.86 0.86 0.87 0.72 0.73 
GAM 0.89 0.88 0.89 0.77 0.78 
MARS 0.88 0.89 0.87 0.75 0.76 
CTA 0.85 0.86 0.84 0.69 0.70 
RF 0.89 0.88 0.91 0.77 0.79 
MAXENT 0.88 0.89 0.88 0.45 0.77 
ANN 0.85 0.88 0.82 0.70 0.70 
SVM 0.89 0.87 0.90 0.76 0.77 
Ensemble 0.87 0.88 0.87 0.76 0.75 
 

Supplementary Table 4 — Habitat suitability model evaluation parameters with different individual algorithm and ensemble approach 
calculated with projected 2050 bio-climatic prediction with different RCPs 

Algorithms AUC Sensitivity Specificity Kappa TSS 
2050 RCP 2.6 

GLM 0.84 0.82 0.85 0.66 0.67 
GAM 0.88 0.89 0.88 0.75 0.76 
MARS 0.88 0.88 0.88 0.75 0.76 
CTA 0.86 0.85 0.87 0.73 0.73 
RF 0.90 0.90 0.90 0.80 0.80 
MAXENT 0.89 0.89 0.88 0.40 0.77 
ANN 0.88 0.88 0.87 0.75 0.75 
SVM 0.88 0.87 0.89 0.76 0.76 
Ensemble 0.88 0.87 0.88 0.77 0.75 

2050 RCP 4.5 
GLM 0.85 0.85 0.85 0.68 0.70 
GAM 0.89 0.89 0.89 0.76 0.78 
MARS 0.88 0.87 0.88 0.74 0.75 
CTA 0.88 0.89 0.87 0.76 0.76 
RF 0.89 0.90 0.89 0.79 0.79 
MAXENT 0.89 0.88 0.89 0.43 0.77 
ANN 0.88 0.89 0.87 0.76 0.76 
SVM 0.89 0.88 0.91 0.78 0.78 
Ensemble 0.88 0.88 0.88 0.75 0.76 

2050 RCP 6.0 
GLM 0.85 0.86 0.84 0.68 0.71 
GAM 0.88 0.88 0.88 0.75 0.77 
MARS 0.88 0.88 0.88 0.74 0.75 
CTA 0.86 0.85 0.87 0.72 0.72 
RF 0.91 0.91 0.90 0.81 0.81 
MAXENT 0.89 0.88 0.90 0.44 0.78 
ANN 0.87 0.87 0.88 0.74 0.74 
SVM 0.88 0.87 0.89 0.76 0.76 
Ensemble 0.88 0.88 0.88 0.75 0.76 

2050 RCP 8.5 
GLM 0.86 0.86 0.85 0.70 0.72 
GAM 0.89 0.89 0.89 0.77 0.78 
MARS 0.88 0.88 0.88 0.75 0.77 
CTA 0.88 0.87 0.89 0.75 0.75 
RF 0.91 0.91 0.92 0.83 0.83 
MAXENT 0.89 0.90 0.89 0.42 0.78 
ANN 0.87 0.87 0.87 0.75 0.75 
SVM 0.89 0.88 0.90 0.78 0.78 
Ensemble 0.88 0.88 0.89 0.75 0.77 
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Supplementary Table 5 — Habitat suitability model evaluation parameters with different individual algorithm and ensemble approach
calculated with projected 2070 bio-climatic prediction with different RCPs 
Algorithms AUC Sensitivity Specificity Kappa TSS 

2070 RCP 2.6 
GLM 0.85 0.87 0.84 0.69 0.71 
GAM 0.88 0.89 0.88 0.75 0.77 
MARS 0.88 0.88 0.89 0.75 0.77 
CTA 0.86 0.86 0.86 0.72 0.72 
RF 0.91 0.91 0.90 0.81 0.81 
MAXENT 0.89 0.90 0.88 0.41 0.78 
ANN 0.87 0.87 0.88 0.75 0.75 
SVM 0.88 0.88 0.88 0.76 0.76 
Ensemble 0.88 0.88 0.88 0.75 0.76 

2070 RCP 4.5 
GLM 0.84 0.86 0.83 0.66 0.69 
GAM 0.88 0.87 0.88 0.74 0.75 
MARS 0.89 0.88 0.89 0.76 0.77 
CTA 0.87 0.87 0.88 0.75 0.75 
RF 0.90 0.90 0.90 0.80 0.80 
MAXENT 0.89 0.89 0.89 0.43 0.79 
ANN 0.86 0.88 0.85 0.73 0.73 
SVM 0.88 0.86 0.90 0.76 0.76 
Ensemble 0.88 0.88 0.88 0.75 0.76 

2070 RCP 6.0 
GLM 0.86 0.87 0.84 0.69 0.71 
GAM 0.89 0.90 0.87 0.75 0.77 
MARS 0.88 0.89 0.87 0.74 0.76 
CTA 0.88 0.86 0.89 0.75 0.75 
RF 0.91 0.91 0.90 0.81 0.81 
MAXENT 0.89 0.89 0.90 0.44 0.78 
ANN 0.87 0.86 0.88 0.73 0.73 
SVM 0.89 0.87 0.90 0.77 0.77 
Ensemble 0.88 0.88 0.88 0.77 0.76 

2070 RCP 8.5 
GLM 0.81 0.84 0.78 0.58 0.61 
GAM 0.88 0.89 0.87 0.74 0.76 
MARS 0.88 0.89 0.87 0.74 0.76 
CTA 0.86 0.85 0.87 0.73 0.73 
RF 0.91 0.89 0.90 0.79 0.79 
MAXENT 0.88 0.88 0.88 0.39 0.76 
ANN 0.87 0.88 0.87 0.74 0.74 
SVM 0.86 0.85 0.87 0.72 0.72 
Ensemble 0.87 0.87 0.86 0.75 0.76 
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Supplementary Figure 1 — ROC Curves of different dominate bio-climatic variable during two climatic-timeframes and four RCPs. (a): 
current bio-climatic timeframe, Precipitation Seasonality; (b): 2050 RCP -2.6 Temperature Seasonality; (c): 2050 RCP-4.5; (d) 2050 RCP 
6.0; (e): 2050 RCP- 8.5; (f) 2070 RCP-2.6; (g): 2070 RCP-4.5; (h): 2070 RCP – 6.0 and (i) 2070 RCP-8.5 are showing trends of habitat 
suitability of G. lucidum with Isothermality  

 
 


