Supplemental information 1: 
Expanding soil with linear decay in bulk density
1) The initial BD linear decay is built by varying the BD +/- 10% from the assumed average on a 1 cm interval. 

2) Find the apparent depth (DA) of a 30cm sample when expanded. The 30cm BD average is know of the initial and new BD. (i.e BDi = 1.5 and BDn = 1.3) 

3) Find the percentage change to use as the half the slope of the new BD linear decay 

4) Build the linear decay 


5) Calculated the expansion of each 1cm increment and take the cumulative sum to build the depth series. 




6) Linear interpolate the Bulk density and the SOC 

  
  Depth_out = c(0,dt$BD[2:length(dt$BD)]/BD_seq_out[2:length(dt$BD)]) %>% cumsum#dt$BD/BD_seq_out*dt$depth
    #c(0,(BD_mean/c(BD_seq,rep(BD_seq[length(BD_seq)], 80-DA))) %>% cumsum)
  # BD_seq_out[2:(DA+1)] %>% mean
  # (BD_mean/c(BD_seq,rep(BD_seq[length(BD_seq)], 80-DA)))[1:(DA)] %>% mean
  #interp BD
  
  temp <- approx(x = Depth_out, y = BD_seq_out, xout = dt$depth, method = "linear",
                  yright =BD_seq[length(BD_seq)], ties = mean, na.rm = TRUE) %>% 
    as.data.frame()
  names(temp) <- c("depth", "BD")
  mean(temp$BD[2:31])
  #interp soil soc     
  temp2 <- approx(x = Depth_out[1:81], y = dt$soc, xout = dt$depth, method = "linear",
                 yright =BD_seq[length(BD_seq)], ties = mean, na.rm = TRUE) %>% 
    as.data.frame()
  names(temp2) <- c("depth", "soc")
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### merge all
  
  temp = merge(temp, temp2) %>% cbind( dt[,c("soc_linear", "BD_linear", "scenario")])
  sum(temp$soc[2:31]*temp$BD[2:31])/sum(temp$BD[2:31])
  #correct SOC to fixed level
  if(first(temp$soc_linear) ==0){
    net_soc_stock = soc_new*mean(temp$BD[2:31])*30 - sum(temp$soc[2:31]*temp$BD[2:31]) ## assuming an increase is positive net soc
    net_soc_ten = net_soc_stock*soc[2:31]/mean(soc[2:31])/30/temp$BD[2:31]
    # W_BD = 1/(temp$BD[2:11]/mean(temp$BD[2:11]))
    # W_soc = temp$soc[2:31]/mean(soc[2:31])
    temp$soc[2:31] = c((net_soc_ten))+temp$soc[2:31] #,rep(0,20)
    temp$soc[1] = temp$soc[2]*ifelse(first(temp$soc_linear)==0,soc_0_ratio,1)
  
    sum(temp$soc[2:31]*temp$BD[2:31])/sum(temp$BD[2:31])
  }else{
  temp$soc = soc_new    
    }


