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My experience running flux towers 
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I am one of those delusional desktop modellers that mistreat and 

misinterpret your painstakingly collected measurements. 

 

or 

 

I develop useful new insights and practical applications based on your 

data, hopefully justifying further investment in your measurements. 

 

or maybe both, from time to time. 

Describing myself 
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OK two pictures 

(http://www.toolkit.net.au/modelchoice/, after Grayson & Bloschl, 2000) 
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       OzFlux and water science 
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Algorithm calibrated & validated against flux data 



Flux tower ET : strengths 

• Integration of components over considerable area 

• Good-quality data under dry conditions 

• Not very invasive 

 

Weaknesses 

• No information on ET partitioning 

• Moderate accuracy (cf. lysimeter) 

• Poor-quality data during rainfall * 

 

 

Evaporation measurements from flux towers 

* Van Dijk, Gash, van Gorsel, et al (2015) Rainfall interception and the coupled 

surface water and energy balance, Agr. For. Met. 214–215, 402-415. 

Metzger et al. (2016) Atmos. 

Meas. Tech. 9:1341-1359 
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CMRSET monthly ET 
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Net water balance (P-ET) 

Inflow Dependent 

Ecosystems 

(IDEs) 
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Mean Seasonal Storage Range (MSSR) 
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Groundwater dependency mapping 

Atlas of Groundwater 

Dependent Ecosystems 

 

http://www.bom.gov.au/water/

groundwater/gde/ 
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Actual evapotranspiration 19.08.2018 Root zone soil moisture 19.08.2018 

http://www.bom.gov.au/water/landscape/ 

Water balance modelling 
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Water accounting  

www.bom.gov.au/water  
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AWRA-L model 

AWRA-L model 

https://github.com/awracms/awra_cms  

https://github.com/awracms/awra_cms 
https://github.com/awracms/awra_cms 
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      Coupling the water and carbon cycles 
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Oki & Kanae, 2006; Steffen, 1998 

       Water use efficiency at different scales 
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        On the shoulders of Ray Leuning 
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• Yebra, Van Dijk, Leuning, Huete & Guerschman (2013) Evaluation of optical remote sensing to 

estimate actual evapotranspiration and canopy conductance, Rem. Sens. Env. 129, 250-261 

• Yebra, Van Dijk, Leuning, Guerschman (2015) Global vegetation gross primary production estimation 

using satellite-derived light-use efficiency and canopy conductance, Rem. Sens. Env. 163, 206-216. 

        No more complex than needed… 

Marta Yebra 
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        No more complex than needed… 
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= 

Average WUE (2000–2012) 

 

data on wald.anu.science 

WUE driven by VPD and veg cover 



from: www.ausenv.online/2017  

       Does GPP have practical applications? 

http://www.ausenv.online/2017


from: www.ausenv.online/2017  

       Does GPP have practical applications? 

http://www.ausenv.online/2017
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Australia’s Environment in 2017 
 

 

 

 

 

The Conversation 

Australia’s Environment Explorer 
www.ausenv.online/2017  

       “Australia’s Environment” report 

http://www.ausenv.online/2017
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www.ausenv.online 

Australia’s Environment Explorer 

http://www.ausenv.online/2017
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      A future beyond water and carbon 

Q: Would you 

yourself use your 

measured: 

- radiation fluxes 

- ground heat flux 

- precipitation 

- soil moisture 

- litter turnover 

- .. 

to validate other 

estimates? 
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Good Land Surface 

Temperature (LST) 

reference data are 

sorely lacking on this 

half of the globe! 

Himawari-8 LST and true colour composite 

 

Example: Land Surface Temperature 

Luigi Renzullo, ANU 
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Renzullo (2009), CSIRO Tech Report,

https://doi.org/10.4225/08/59b045ce6eb8d

LST can be backed out from OzFlux SW 

and LW radiation terms: 

Renzullo (2009)  

https://doi.org/10.4225/08/59b045ce6eb8d  

Example application: satellite LST validation 

https://doi.org/10.4225/08/59b045ce6eb8d
https://doi.org/10.4225/08/59b045ce6eb8d
https://doi.org/10.4225/08/59b045ce6eb8d
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SuperSites 

 

Taking the idea even 

further – great! 

 

But  

• again: data do need to 

be fit for purpose 

• is the sum > the parts? 



(Eco-)hydrology 

• Soil moisture profile 

• Root distribution 

• ET components (soil evaporation, 

rainfall interception, sapflow) 

 

 

Fire Science 

• Live biomass moisture 

• Dead litter moisture 

• Litter production and decomposition 

• Understory and litter micromet 

 

Remote sensing validation 

• Hyperspectral reflectance 

• Radiation balance 

• Surface temperature (TIR) 

• Soil moisture profile 

• ET & ET components 

• GPP 

• Solar Induced Fluorescence 

• Biomass dynamics 

 

Land surface modelling 

• Radiation & energy stores & fluxes 

• Water stores & fluxes 

• Carbon stores & fluxes 

• Vegetation dynamics 

 SuperSite/OzFlux - current & potential use 
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Ecosystem Spectrometry 

ANU’s Forest Spectrometer: 

 

multi-sensor scanning system 

• horizontal – close to 360°  

• vertical - variable angle 

• co-registered imagery 

 

sensors 

• hyperspectral 

• thermal 

• lidar 

• mega-pixel RGB 

 

Dale Hughes 
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Ecosystem Spectrometry 
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What if we could repeatedly 

characterise each OzFlux and 

SuperSite in terms of it vertical 

distribution of: 

• canopy elements 

• reflectance 

• all pigments 

• leaf moisture 

• leaf temperature 

• photosynthesis rate 

• ..? 

 

Ecosystem Spectrometry 
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But where to put it all? 

 

How can we make all these data visible, 

sensible, accessible and available to users? 

 

We need some sort of Landscape Visualiser 
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http://wald.anu.science/ternanu 
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Biomass and Carbon 

• Tree cover      

• Carbon Flux (OzFlux)      

• Vegetation Carbon Uptake      

• Fire Carbon Emissions 

Water 

• Rainfall 

• Soil moisture 

• Leaf Water Content      

• Water Flux (OzFlux sites) 

• Runoff 

• River Flows 

• Inundation Extent      

 

Biodiversity and Habitat 

• Fraction Cover 

• Leaf Area      

• Canopy moisture content 

• Vegetation Composition (AusPlots)      

• Hyperspectral products (SuperSites) 

• Lidar products (SuperSites) 

 

Contextual Data 

• States and Territories      

• Statistical regions (ABS)      

• BoM river regions      

• Bioregions (IBRA)      

• NRM regions      

• National Parks      

• Local Government Areas      

• Ramsar Wetlands 

Soils and Landscape 

•  Bulk Density      

•  Organic Carbon      

•  Clay      

•  Silt      

•  Sand      

•  pH CaCl2      

•  Available Water Capacity      

•  Total Nitrogen      

•  Total Phosphorous      

•  Effective CEC    

•  Depth of Regolith      

•  Depth of Soil 

 

http://wald.anu.science/ternanu  

http://wald.anu.science/ternanu
http://wald.anu.science/ternanu
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http://wald.anu.science/ternanu 
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And how will we learn to 

understand and use all those data? 

 

We need some sort of advanced 

data analysis summer school… 
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3-21 December 2018 & 7-25 January 2019 

 

Applications close 1 September. 

For more information see http://ozewex.org 

http://ozewex.org/
http://ozewex.org/
http://ozewex.org/


41 

• TERN-ANU Landscape Visualiser: wald.anu.science/ternanu 

• OzEWEX, Australian Water and Climate Summer Institute: ozewex.org 

 

• AWRA-L community model: github.com/awracms/awra_cms  

• All BoM water data and services: www.bom.gov.au/water/ 

• Australia’s Environment and Explorer: ausenv.online  

• All other ANU data, services and publications: wald.anu.science 

Email: albert.vandijk@anu.edu.au 

Thank You 


