Appendix S2. R code to calculate the distance from a grid cell with a climate value for the present to climate match in the future (forward calculation). This code is more efficient using a rounding operation on the data to implement thresholds, and subsequently creating list of unique climate values with their climate matches (about 20 minutes to process 1 million cells).

library(SDMTools)       # install package to read and write ESRI ASCII grids
present <- asc2dataframe("C:\Your Path\MAT6190.asc")

future  <- asc2dataframe("C:\Your Path\MAT2020s.asc")

t <- 0.25               # plus/minus threshold to define climate match
t <- 1/(t*2)            # inverse for rounding, double for plus/minus
x <- present$x                    # vector of grid cell x coordinates
y <- present$y                    # vector of grid cell y coordinates
p <- round(present$var.1*t)/t     # vector of rounded present climate values 

f <- round(future$var.1*t)/t      # vector of rounded future climate values 

d <- vector(length=length(p))     # empty vector to write distance to climate match
u     <- unique(p)[order(unique(p))]    # list of unique climate values in p
match <- function(u){c(which(u==f))}    # function finding climate matches of u with f
m     <- sapply(u, match)               # list of climate matches for unique values
for(i in 1:length(p)){                  # loop for all grid cells of p
   mi   <- m[[which(u==p[i])]]          # recalls list of climate matches for p[i]
   d[i] <- sqrt(min((x[i]-x[mi])^2 + (y[i]-y[mi])^2))    # distance to closest match
   }

# writes out log10 speed and distance multiplied by 100 in ESRI ASCII format

# conversion: -200=0.01km, -100=0.1km, 0=1km, 100=10km, 200=100km etc.

d[d==Inf] <- 100000  # sets no analogue to 10,000km
out=cbind(y,x,logDist=round(log10(d)*100),logSpeed=round(log10(d/50)*100))

dataframe2asc(out)
	
	
	
	
	
	



