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Supplementary Material 

 

This supplementary material includes Supplementary Tables 1 and 2. A description of 

synthesis methods for air pressure and incoming longwave radiation is detailed in 

section S.1. An example script for processing a single site is provided in section S.2. 

 

S.1 Synthesis methods for air pressure and incoming longwave radiation  

 

S.1.1 Air pressure 

 

Air pressure (Psurf; Pa) is synthesised from air temperature (Tair; K) and elevation (h; 

m) using the barometric formula: 

 

Psurf = P0 ∗
Tair

Tair + l0 ∗h
"

#
$

%

&
'

g0 /R/l0

        (1) 

 

where P0 is the static pressure at sea level (101325 Pa), l0 is the standard temperature 

lapse rate (0.0065 K m-1), g0 the gravitational acceleration constant (9.80665 m s-2) 

and R is the specific gas constant (287.04 J kg-1 K-1). 

 

S.1.2 Incoming longwave radiation 

 

Incoming longwave radiation (LWdown; W m-2) can be synthesised using three 

alternative methods. This option is controlled by the argument lwdown_method, 

which can be set to one of “Swinbank_1963”, “Brutsaert_1975” and 

“Abramowitz_2012” (default). A full description and a comparison of the methods at 

FLUXNET sites is available in Abramowitz et al. (2012). 

 

“Swinbank_1963” calculates LWdown based on an empirical function of air 

temperature (Tair; K) following Swinbank (1963): 

 

LWdown = c1 ∗Tair
6          (2) 

 



where c1 is a constant (5.32 x 10-23). 

 

“Brutsaert_1975” calculates LWdown from an empirically derived function of Tair and 

relative humidity (Rh; %) following Brutsaert (1975): 

 

LWdown = εatm ∗σ ∗Tair
4         (3) 

 

where σ is the Stefan-Boltzmann constant (5.67 x 10-8 kg s-3 K-4). Emissivity for clear 

sky (εatm; dimensionless) is calculated from vapour pressure (Esurf; Pa) as: 

 

εatm = b1(esurf /Tair )
b2          (4) 

 

where b1 and b2 are constants (0.642 and 1/7, respectively). Esurf is calculated from 

saturated vapour pressure (esat; Pa) and Rh as: 

 

esurf =max(5,Rh ) /100*esat         (5) 

 

where 

 

esat = 611.2∗exp(17.67∗ ((Tair − 273.15) / (Tair − 29.65)))     (6) 

 

“Abramowitz_2012” (the default option) calculates LWdown from Rh and Tair using a 

statistically derived empirical function constructed from FLUXNET data, following 

Abramowitz et al. (2012): 

 

LWdown = 2.648*Tair + 0.0346*esurf − 474       (7) 
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S.2 Example usage of FluxnetLSM 
 
#' Example data conversion for the Howard Springs site using  
#' FLUXNET2015. 
#' 
#' See LaThuile/example_conversion_single_site.R for the  
#' corresponding La Thuile example. 
#' 
#' Converts useful variables from a FLUXNET2015 "FULLSET" spreatsheet 
#' format into two netcdf files, one for fluxes, and one for met  
#' forcings. For "SUBSET" data, set flx2015_version="SUBSET" in the 
#' main function. 
#'  
#' The user must provide the input directory path, output directory 
#' path and site code. All other settings are optional. This example 
#' uses ERAinterim gapfilling for meteorological variables, all other  
#' options are set to their default values. 
#'  
 
library(FluxnetLSM)  
 
#clear R environment 
rm(list=ls(all=TRUE)) 
 
 
############################# 
###--- Required inputs ---### 
############################# 
 
#--- User must define these ---# 
 
#Fluxnet site ID (see http://fluxnet.fluxdata.org/sites/site-list-
and-pages/) 
site_code <- "AU-How" 
 
# This directory should contain appropriate data from  
# http://fluxnet.fluxdata.org/data/fluxnet2015-dataset/ 
in_path <- "./Inputs" 
 
#Outputs will be saved to this directory 
out_path <- "./Outputs" 
 



 
#--- Automatically retrieve all Fluxnet files in input directory ---# 
 
# Input Fluxnet data file (using FULLSET in this example, see 
R/Helpers.R for details) 
infile <- get_fluxnet_files(in_path, site_code) 
 
#Retrieve dataset version 
datasetversion <- get_fluxnet_version_no(infile) 
   
#Retrieve ERAinterim file 
era_file <- get_fluxnet_erai_files(in_path, site_code) 
 
 
############################### 
###--- Optional settings ---### 
############################### 
 
#Retrieve default processing options 
conv_opts <- get_default_conversion_options() 
 
#Set gapfilling options to ERAinterim 
conv_opts$met_gapfill  <- "ERAinterim" 
 
 
########################## 
###--- Run analysis ---### 
########################## 
 
convert_fluxnet_to_netcdf(site_code = site_code, infile = infile, 
                          era_file=era_file, out_path = out_path, 
                          conv_opts = conv_opts) 
 
 
#Alternatively you can pass the gapfilling option directly to the 
main function: 
# convert_fluxnet_to_netcdf(site_code = site_code, infile = infile,  
#                           era_file = era_file, out_path = out_path, 
#                           met_gapfill="ERAinterim") 
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