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The general algorithm of DirGrad resulted in the following user-friendly script in R language. The algorithm can be copy/pasted as such to the R console.

data<-read.table(file.choose(),header=T,sep= ";",dec= ".")
s_mat<-as.matrix(data)
xE<-max(sqrt(s_mat[,"x"]^2+ s_mat[,"y"]^2))+0.5*sd(s_mat[,"x"])	
dist_E<-abs(s_mat[,"x"]-xE)
s_mat<-cbind(s_mat,dist_E)
s_mat<-s_mat[order(s_mat[,"dist_E"],decreasing=FALSE),]	
dir<-c("E","NE","N","NW","W","SW","S","SE")
alpha<-c(0,pi/4,pi/2,(3/4)*pi,pi,(5/4)*pi,(3/2)*pi,(7/4)*pi)
degrees<-c("0°","45°","90°","135°","180°","225°","270°","315°")
R_Pearson<-numeric(8)
for (i in 1:8) {
x_rot<-s_mat[,'x']*cos(alpha[i])+s_mat[,'y']*sin(alpha[i])				
y_rot<--s_mat[,'x']*sin(alpha[i])+s_mat[,'y']*cos(alpha[i])				
dist_E_rot<-abs(x_rot-xE)
id_site_original<-s_mat[,'id_site']					
phytovar_original<-s_mat[,'phytovar']
s_mat_rot<-cbind(id_site_original,x_rot,y_rot,phytovar_original,dist_E_rot)	
s_mat_rot<-s_mat_rot[order(s_mat_rot[,'dist_E_rot'],decreasing=FALSE),]		
s_mat_rot
R_Pearson[i]<-cor.test(s_mat_rot[,'phytovar_original'],rank(s_mat_rot[,"dist_E_rot"]))$estimate
}
data.frame(dir,alpha,degrees,R_Pearson)

NBOOT<-10000
Rsim=matrix(nrow=8,ncol=NBOOT)
rownames(Rsim)=c("E","NE","N","NW","W","SW","S","SE")
VARIABILE=data$phytovar
for (k in 1:NBOOT)
{
phytovar=sample(VARIABILE,length(VARIABILE),replace=T)
id_site=data$id_site
x=data$x
y=data$y
data<-data.frame(id_site,x,y,phytovar)
s_mat<-as.matrix(data)
xE<-max(sqrt(s_mat[,"x"]^2+ s_mat[,"y"]^2))+0.5*sd(s_mat[,"x"])	
dist_E<-abs(s_mat[,"x"]-xE)
s_mat<-cbind(s_mat,dist_E)
s_mat<-s_mat[order(s_mat[,"dist_E"],decreasing=FALSE),]	
dir<-c("E","NE","N","NW","W","SW","S","SE")
alpha<-c(0,pi/4,pi/2,(3/4)*pi,pi,(5/4)*pi,(3/2)*pi,(7/4)*pi)
degrees<-c("0°","45°","90°","135°","180°","225°","270°","315°")
R_Pearson<-numeric(8)
for (i in 1:8) {
x_rot<-s_mat[,'x']*cos(alpha[i])+s_mat[,'y']*sin(alpha[i])				
y_rot<--s_mat[,'x']*sin(alpha[i])+s_mat[,'y']*cos(alpha[i])				
dist_E_rot<-abs(x_rot-xE)
id_site_original<-s_mat[,'id_site']					
phytovar_original<-s_mat[,'phytovar']
s_mat_rot<-cbind(id_site_original,x_rot,y_rot,phytovar_original,dist_E_rot)	
s_mat_rot<-s_mat_rot[order(s_mat_rot[,'dist_E_rot'],decreasing=FALSE),]		
s_mat_rot
R_Pearson[i]<-cor.test(s_mat_rot[,'phytovar_original'],rank(s_mat_rot[,"dist_E_rot"]))$estimate
}
Rsim[,k]=R_Pearson
}
inf=function(vect) {quantile(vect,prob=0.05)}
sup=function(vect) {quantile(vect,prob=0.95)}
apply(Rsim,1,inf)
apply(Rsim,1,sup)
