Appendix S1:  R code for the MCMC implementation of the hierarchical community model of species richness using R2jags in R. 
##Load the necessary packages

library(R2jags)

####################################

## Layout of the data ##

####################################

## There is a total of 3 layers in our nested structure. Species (i), site (j), and site.visit(k).  

######################

## Setup JAGS Model ##

######################

birds.occ.model<-function(){

  # Prior distributions on community level parameters

  mu.a.0~dnorm(0,0.333)

  mu.a.mSlope~dnorm(0,0.5)

  mu.a.mAspect~dnorm(0,0.5)

  mu.a.elev~dnorm(0,0.5)

  mu.a.lad1~dnorm(0,0.5)

  mu.a.lad2~dnorm(0,0.5)

  mu.a.lad3~dnorm(0,0.5)

  mu.a.lad4~dnorm(0,0.5)

  mu.a.EVI~dnorm(0,0.5)

  mu.a.cRough~dnorm(0,0.5)

  mu.a.NDWI~dnorm(0,0.5)

  mu.a.pground~dnorm(0,0.5)

  mu.a.water~dnorm(0,0.5)

  mu.a.NDWIsd~dnorm(0,0.5)

  mu.a.EVIsd~dnorm(0,0.5)

  mu.a.develop~dnorm(0,0.5)

  mu.b.0~dnorm(0,0.333)

  mu.b.temp~dnorm(0,0.5)

  mu.b.wind~dnorm(0,0.5)

  mu.b.rain~dnorm(0,0.5)

  mu.b.lad1~dnorm(0,0.5)

  tau.a.0~dgamma(1.5,0.5)

  tau.a.mSlope~dgamma(1.5,0.5)

  tau.a.mAspect~dgamma(1.5,0.5)

  tau.a.elev~dgamma(1.5,0.5)

  tau.a.lad1~dgamma(1.5,0.5)

  tau.a.lad2~dgamma(1.5,0.5)

  tau.a.lad3~dgamma(1.5,0.5)

  tau.a.lad4~dgamma(1.5,0.5)

  tau.a.EVI~dgamma(1.5,0.5)

  tau.a.cRough~dgamma(1.5,0.5)

  tau.a.NDWI~dgamma(1.5,0.5)

  tau.a.pground~dgamma(1.5,0.5)

  tau.a.water~dgamma(1.5,0.5)

  tau.a.NDWIsd~dgamma(1.5,0.5)

  tau.a.EVIsd~dgamma(1.5,0.5)

  tau.a.develop~dgamma(1.5,0.5)

  tau.b.0~dgamma(1.5,0.5)

  tau.b.temp~dgamma(1.5,0.5)

  tau.b.wind~dgamma(1.5,0.5)

  tau.b.rain~dgamma(1.5,0.5)

  tau.b.lad1~dgamma(1.5,0.5)

  sig.a.0<-pow(tau.a.0,-0.5)

  sig.a.mSlope<-pow(tau.a.mSlope,-0.5)

  sig.a.mAspect<-pow(tau.a.mAspect,-0.5)

  sig.a.elev<-pow(tau.a.elev,-0.5)

  sig.a.lad1<-pow(tau.a.lad1,-0.5)

  sig.a.lad2<-pow(tau.a.lad2,-0.5)

  sig.a.lad3<-pow(tau.a.lad3,-0.5)

  sig.a.lad4<-pow(tau.a.lad4,-0.5)

  sig.a.EVI<-pow(tau.a.EVI,-0.5)

  sig.a.cRough<-pow(tau.a.cRough,-0.5)

  sig.a.NDWI<-pow(tau.a.NDWI,-0.5)

  sig.a.pground<-pow(tau.a.pground,-0.5)

  sig.a.water<-pow(tau.a.water,-0.5)

  sig.a.NDWIsd<-pow(tau.a.NDWIsd,-0.5)

  sig.a.EVIsd<-pow(tau.a.EVIsd,-0.5)

  sig.a.develop<-pow(tau.a.develop,-0.5)

  sig.b.0<-pow(tau.b.0,-0.5)

  sig.b.temp<-pow(tau.b.temp,-0.5)

  sig.b.wind<-pow(tau.b.wind,-0.5) 

  sig.b.rain<-pow(tau.b.rain,-0.5)

  sig.b.lad1<-pow(tau.b.lad1,-0.5)

  ## Loop through each species, getting species specific parameter estimates

  for(i in 1:nspecies){

    a.0[i]~dnorm(mu.a.0,tau.a.0)

    a.mSlope[i]~dnorm(mu.a.mSlope,tau.a.mSlope)

    a.mAspect[i]~dnorm(mu.a.mAspect,tau.a.mAspect)

    a.elev[i]~dnorm(mu.a.elev,tau.a.elev)

    a.lad1[i]~dnorm(mu.a.lad1,tau.a.lad1)

    a.lad2[i]~dnorm(mu.a.lad2,tau.a.lad2)

    a.lad3[i]~dnorm(mu.a.lad3,tau.a.lad3)

    a.lad4[i]~dnorm(mu.a.lad4,tau.a.lad4)

    a.EVI[i]~dnorm(mu.a.EVI,tau.a.EVI)

    a.cRough[i]~dnorm(mu.a.cRough,tau.a.cRough)

    a.NDWI[i]~dnorm(mu.a.NDWI,tau.a.NDWI)

    a.pground[i]~dnorm(mu.a.pground,tau.a.pground)

    a.water[i]~dnorm(mu.a.water,tau.a.water)

    a.NDWIsd[i]~dnorm(mu.a.NDWIsd,tau.a.NDWIsd)

    a.EVIsd[i]~dnorm(mu.a.EVIsd,tau.a.EVIsd)

    a.develop[i]~dnorm(mu.a.develop,tau.a.develop)

    b.0[i]~dnorm(mu.b.0,tau.b.0)

    b.temp[i]~dnorm(mu.b.temp,tau.b.temp)

    b.wind[i]~dnorm(mu.b.wind,tau.b.wind)

    b.rain[i]~dnorm(mu.b.rain,tau.b.rain)

    b.lad1[i]~dnorm(mu.b.lad1,tau.b.lad1)

    #Loop to estimate true occupancy, start at site level where occupancy differs

  for(j in 1:nsite){

      ## Occupancy Probability Model

      logit(psi[i,j])<- a.0[i] + a.mSlope[i]*mSlope[j]

      + a.mAspect[i]*mAspect[j] + a.elev[i]*elev[j] 

      + a.lad1[i]*lad1[j] + a.lad2[i]*lad2[j] 

      + a.lad3[i]*lad3[j] + a.lad4[i]*lad4[j] 

      + a.EVI[i]*EVI[j] + a.cRough[i]*cRough[j] + a.NDWI[i]*NDWI[j]

      + a.water[i]*water[j] +a.develop[i]*develop[j] 

      + a.pground[i]*pground[j]

      + a.NDWIsd[i]*NDWIsd[j]

      + a.EVIsd[i]*EVIsd[j]

      ## limits to keep occupancy probability away from 0 or 1

      mu.psi[i,j]<-min(0.999,max(psi[i,j],0.001))

      ## Estimate latent occupancy at each step along the chain

      z[i,j]~dbern(mu.psi[i,j])

      ## Detection Probability Model, 
      for(k in 1:nsite.visit){

        logit(p[i,j,k])<- b.0[i] + b.temp[i]*temp[j,k] + b.wind[i]*wind[j,k]

        + b.rain[i]*rain[j,k] + b.lad1[i]*lad1[j]

        ## limits to keep detection probability away from 0 or 1

        zzmu.p[i,j,k]<-min(0.999, max(p[i,j,k],0.001))*z[i,j]

        ## See that actual observations (X) are modeled by estimated detection probabilities

        X[i,j,k]~dbern(zzmu.p[i,j,k])

      } ## Closes site.visit loop

    } ## Closes site loop

  } ## Closes the species-specific loop

  ## Calculate Site Richness for each site at each step along the chain
  ## Also calculate the fit statistic used to calculate our Bayesian p-value
  for(j in 1:nsite){

    SiteRichness[j]<-sum(z[,j])

    for (i in 1:nspecies){

      sse[i,j]<-sum(pow((zinits[i,j]-z[i,j]),2))

      zinits.new[i,j]~dbern(mu.psi[i,j])

      sse.new[i,j]<-sum(pow((zinits.new[i,j]-z[i,j]),2))

    }

    chi2[j]<-sum(sse[,j])+1/(sum(z[,j])+1)

    chi2.new[j]<-sum(sse.new[,j])+1/(sum(z[,j])+1)

  } 
} ## Closes the model loop
