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Table S1. Landsat images (L8 OLI/TIRS) used in supervised maximum-likelihood classification, extracted 
from Collection 1 

 
Name Date 
LC82260982013117LGN01 27 Apr. 2013 
LC82260982013325LGN00 21 Nov. 2013 
LC82260982015043LGN00 12 Feb. 2015 
LC82260982015107LGN00 17 Apr. 2015 
LC82260982015283LGN00 10 Oct. 2015 
LC82260982015315LGN00 11 Nov. 2015 
LC82260982015283LGN00 10 Oct. 2015 
LC82260982015315LGN00 11 Nov. 2015 

 
 

  



Table S2. Correlation between covariates (anthropogenic and natural factors) modeled for breeding season 
in 2014  

 
Spearman’s rank correlation coefficients 

  M MG H E DC DR DRB L x y 
M 1 –0.14 –0.47 –0.17 0.08 0.26 0.2 0.15 –0.19 –0.02 
MG   1 0.31 –0.38 –0.17 –0.17 0.03 0.09 0.13 0.08 
H       –0.24 –0.03 –0.55 –0.05 0.11 –0.11 0.21 
E       1 0.64 –0.15 –0.66 –0.06 –0.21 –0.6 
DC         1 –0.38 –0.63 0.05 –0.7 –0.68 
DR           1 0.42 –0.08 0.23 0.29 
DRB             1 –0.03 0.18 0.65 
L               1 –0.19 0.14 
x                 1 0 
y                   1 

 

P–values of Spearman’s rank correlation coefficients 

  M MG H E DC DR DRB L x y 
M   0.11 0 0.04 0.34 0 0.02 0.08 0.03 0.84 
MG     0 0 0.044 0.05 0.73 0.29 0.12 0.36 
H       0 0.73 0 0.58 0.21 0.22 0.01 
E         0 0.07 0 0.51 0.01 0 
DC           0 0 0.58 0 0 
DR             0 0.33 0 0 
DRB               0.74 0.04 0 
L                 0.03 0.1 
x                   0.1 
y                     

 
 
 
  



Table S3. Correlation between covariates (anthropogenic and natural factors) modeled for non-breeding 
season in 2014  

 
Spearman’s rank correlation coefficients 

  M MG H E DC DR DRB L x y 
M 1 –0.02 –0.31 –0.26 0.13 0.19 0.1 –0.05 –0.17 –0.06 
MG   1 0.33 –0.43 –0.23 –0.14 0 0.09 0.22 0.09 
H     1 –0.24 –0.11 –0.52 –0.09 0.17 –0.02 0.22 
E       1 0.62 –0.18 –0.58 0.07 –0.24 –0.56 
DC         1 –0.34 –0.63 0.14 –0.69 –0.7 
DR           1 0.47 –0.14 0.14 0.33 
DRB             1 –0.07 0.22 0.64 
L               1 –0.14 –0.01 
x                 1 0.02 
y                   1 

 

P–values of Spearman’s rank correlation coefficients 

  M MG H E DC DR DRB L x y 

M   0.8 0 0 0.1 0.01 0.22 0.53 0.03 0.47 
MG     0 0 0 0.08 0.99 0.26 0 0.25 
H       0 0.2 0 0.3 0.04 0.8 0 
E         0 0.03 0 0.43 0 0 
DC           0 0 0.09 0 0 
DR             0 0.09 0.1 0 
DRB              0.39 0 0 
L                 0.09 0.9 
x                   0.81 
y                     

 
  



Table S4. Correlation between covariates (anthropogenic and natural factors) modeled for breeding season 
in 2015  

 
Spearman’s rank correlation coefficients 

  M MG H E DC DR DRB L x y 
M 1 0.02 –0.3 –0.3 0.02 0.23 0.21 0.23 –0.18 0.03 
MG   1 0.37 –0.49 –0.2 –0.15 0.01 0.08 0.08 0.15 
H     1 –0.35 –0.06 –0.5 –0.06 –0.01 –0.1 0.24 
E       1 0.61 –0.15 –0.56 –0.11 –0.1 –0.61 
DC         1 –0.4 –0.61 0.16 –0.71 –0.69 
DR           1 0.44 0.01 0.22 0.25 
DRB             1 0.05 0.21 0.62 
L               1 0.01 0 
x                 1 0.04 
y                 0.04 1 

 
P–values of Spearman’s rank correlation coefficients 

  M MG H E DC DR DRB L x y 
M   0.84 0 0 0.84 0 0.01 0 0.03 0.33 
MG     0 0 0.01 0.07 0.9 0.31 0.06 0.15 
H       0 0.5 0 0.44 0.89 0.36 0 
E         0 0.08 0 0.199 0.02 0 
DC           0 0 0.05 0 0 
DR             0 0.92 0.01 0 
DRB               0.53 0.05 0 
L                 0 0.48 
x                   0.65 
y                     

 
 

  



Table S5. Correlation between covariates (anthropogenic and natural factors) modeled for breeding season 
in 2015  

Spearman’s rank correlation coefficients 

  M MG H E DC DR DRB L x y 
M 1 –0.08 –0.38 –0.22 0.05 0.28 0.23 0 –0.18 0.03 
MG –0.08 1 0.39 –0.42 –0.17 –0.13 –0.01 0.18 0.08 0.15 
H –0.38 0.39 1 –0.32 –0.07 –0.55 –0.06 0.2 –0.1 0.24 
E –0.22 –0.42 –0.32 1 0.55 –0.13 –0.61 –0.07 –0.1 –0.61 
DC 0.05 –0.17 –0.07 0.55 1 –0.34 –0.61 0.03 –0.71 –0.69 
DR 0.28 –0.13 –0.55 –0.13 –0.34 1 0.43 –0.12 0.22 0.25 
DRB 0.23 –0.01 –0.06 –0.61 –0.61 0.43 1 –0.02 0.21 0.62 
L 0 0.18 0.2 –0.07 0.03 –0.12 –0.02 1 0.01 0 
x                 1 0.04 
y                   1 

 
P–values of Spearman’s rank correlation coefficients 

  M MG H E DC DR DRB L x y 
M   0.34 0 0 0.53 0 0 0.97 0.03 0.7 
MG     0 0 0.04 0.12 0.92 0.03 0.38 0.07 
H       0 0.41 0 0.45 0.01 0.24 0 
E         0 0.14 0 0.41 0.23 0 
DC           0 0 0.71 0 0 
DR             0 0.15 0.01 0 
DRB               0.85 0.01 0 
L                 0.94 0.96 
x                   0.67 
y                     

  



 

 
Fig. S1. Smooth functions of distance to coast (DC) for guanaco abundance (a) in non-breeding season in 2014, (b) 

in breeding season in 2015 and (c) for guanaco productivity in 2015. The estimated smooth terms (solid lines), the 95 
% confidence intervals (dotted lines) and the estimated degrees of freedom for each smooth term (the number in 
parentheses for ‘s’) are shown. The estimated smooth terms are expressed at the scale of the link function.  



 

 
Fig. S2. Spatial distribution of coefficient of variation (1=100%) for guanaco abundance in the breeding season of 

(a) 2014 and (c) 2015, and non-breeding season of (b) 2014 (B) and (d) 2015. The geographical coordinates are 
expressed in metres.   

 


