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Gap fill fluxes 

Linear 
Interpolation 

For Gaps < 2 hours, linear 
interpolation will be used. 

Alternate files (user 

selects priority for 

source of alternate met 

file). Gaps >2 hrs 

Variables for Gap Filling 
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Precipitati
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L3/4 Data from 
Python QC (has gaps 
from missing data) 
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drivers 
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Climatolog
ical means 

Other 
(MODIS) 



Getting AWS stations 

 Use BoM list on WWW 

 Use only stations when data 

is available (start and end 

dates) 

 Get nearest 10 stations 

 Deal with data formats  

 Deal with L3 NC files 

 Import to Pandas. Do time 

management.  Look for 

duplicates/missing. Deal 

with NaNs and QC flags 

 Perform correlations with 

ALL stations 

 Get the best 3 (r2) 

 



Getting AWS stations 

 From best 3  

 Create a fill series for all 3 

stations based on 

regression b/w TWR and 

BoM 

 Ability to apply correlation 

based on : 

– All series 

– Annual 

– monthly 

 

 



Getting AWS stations 

 Then fill L3 using best 

stations.  If missing use 

2nd and 3rd as required. 

 Use freq as prescribed 

but if not available then 

use ALL data 

 Add gapfill flags 

 

 



Getting AWS stations 

 Output graphs and data 

 Repeat for each 

meteorological variable 
– Air temperature (ta) 

– Specific humidity (Ah) 

– Precipitation (Rainfall) 

– Pressure (P) 

– Wind Speed (WS) 

– Wind direction (WD) 

 

 Rainfall done on daily 

totals 

 

 

 



Radiation 

K↓ 

 Daily (MJ m-2) integral 

– From satellite.  Now have daily 

streams for 19k sites plus 

historical from AWAP 

– Site Corrected 

– I0 to solve the area under the 

curve  

 Need ‘K’ 

 Investigate alternates 

 Generalisable 

 Ian Mc Hugh has coded 

K↑ 

– K↓ α  

 Modis  

 Climatological 

L↓ 

– Modified Brutsaert equation – 

with cloud (Ian) 

L↑ 

– TSURFACE  - follow up Ian McHugh 

 Later try (ANN) 

 



Others…. The hard ones 

Soil Moisture (0-10cm) 

 < 1 week – interpolate daily 

 > 1 week – (B)AWAP 

 
 Problem with data only weekly 

available from AWAP.  Not 

current either. 

 

Soil Temperature (0-10cm) 

 



Flux gap filling 

 Use ANN. 

 Easy enough  

 

 

 



Partitioning 

 Use CarbonEuro tools as ‘standard’ 

 

 

 

 

 

 

 REddyProc - R package contains several tools for the processing of half-

hourly site-level eddy data. The marginal distribution sampling (MDS) gap 

filling algorithm, ustar filtering, and flux partitioning are based on PV-Wave 

source code from Markus Reichstein. Released March 31. 

 Still need what we have done. CarboEurope use ECMWF 

 Could call this from Python using RPy 

 

 

 



FileHandling 

30 minute and Daily NEE 

Daily NEE with uncertainties 



FileHandling 



Ancillary data/info database 

 


