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51 Code of the model for R [1] using RStan [2] — Bayesian beta regression
Model code “betamode.stan” by Talluto, M. & Ramskogler, K.

data {
int n; // number of data points
int k; // number of predictors
vector <lower=0, upper=1> [n] cover; // response variable
matrix [n, k] x; // predictors

int n_new;
#matrix [n_new, k] x_new;
}
parameters {
/1 vegression parameters
real a;
vector [k] B;

real <lower=0> phi;

}
transformed parameters {
vector <lower=0> [n] alpha;
vector <lower=0> [n] beta;
vector <lower=0, upper=1> [n] mu;
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mu = inv_logit(a + x * B);
alpha = mu*phi;
beta = (1-mu) * phi;

}
model {
// likelihood
cover ~ beta(alpha, beta);

/I priors, adjust as needed

/I the scales assume X has been transformed to mean=0, sd=1
a ~ normal(0, 10);

B ~ normal(0, 5);

phi ~ cauchy(0, 5);

}
generated quantities {
vector[n] log_lik;
vector[n] log_lik_rep;
vector<lower = 0, upper = 1> [n] cover_rep;
vector[n_new] cover_new;
vector[n_new] mu_new;
mu_new = inv_logit(a + x_new * B);

for (iin I:n){
log_lik[i] = beta_lpdf(cover[i] | alphalil, beta[i]);
cover_rep[i] = beta_rng(alphali], betali]);
log_lik_replil = beta_lpdf(cover[i] | alphalil, beta[i]);
/

for(iin 1:n_new){
real alpha_new = mu_newl[i]*phi;
real beta_new = (1-mu_new[i]) * phi;

cover_newli] = beta_rng(alpha_new, beta_new);

/

#}
load rstan and scale parameters

library(rstan)

#prepare x as a matrix and scale the x-variable
x = as.matrix(datal[, ¢(2)]) #choose the column you need
x = scale(x)

x_2019 = as.matrix(ndvi_datframel, c(4)]) #choose the column you need
x_2019 = scale(x_2019, center = attr(x, "scaled:center”),
scale = attr(x, "scaled:scale”))

run the code



standat = list(n = nrow(x), n_new = nrow(x_2019), k = ncol(x),

fit = stan("betamod.stan”, data = standat, iter = 4000, chains = 4)

#cover = datal$cover, x = x, x_new = x_2019)

Table S1. S2 Temperature observation stations in and around the Martell Valley.

Name Elevation [m a.s.l.]  Temporal Provider
coverage

Hintermartell 1720 2009-2020 Autonomous Province of Bozen/Bolzano
- South Tyrol

Zufritt 1851 1972-2020 Autonomous Province of Bozen/Bolzano
- South Tyrol

Weissbrunn (Ultental) 1900 1987-2020 Autonomous Province of Bozen/Bolzano
- South Tyrol

Sulden (Suldental) 1907 1987-2020 Autonomous Province of Bozen/Bolzano
- South Tyrol

Rossbanke (Ultental) 2255 2001-2020 Autonomous Province of Bozen/Bolzano
- South Tyrol

Madrisch (Suldental) 2825 2000-2020 Autonomous Province of Bozen/Bolzano
- South Tyrol

Langenferner-Felskopfl 2967 2012-2020 Institute of Atmospheric and
Cryospheric Sciences, University of
Innsbruck

Weissbrunnspitz 3253 2012-2020 Autonomous Province of Bozen/Bolzano
- South Tyrol

Schontaufspitze 3328 1998-2020 Autonomous Province of Bozen/Bolzano
- South Tyrol
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