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• Standard data processing and gap-filling approaches do 
not necessarily yield optimal results

• Need to account for site-specific characteristics and 
processing needs (e.g. u-star filtering, data-gap size, 
footprint extent, etc.)

• Many sites are not conforming to theoretical assumptions 
(e.g. complex terrain, non-homogeneous vegetation)

• Some sites require additional processing steps
• Ideally one application that does it all

→ flexible, standardized and reproducible datasets

Why do we need flexible data 
processing approaches?



Effects of climate and surface 
heterogeneities on annual budgets

Many sites are characterised by non-
homogeneous vegetation within the 
footprint and are affected by macro-
scale climate events (e.g. ENSO).

1) Vegetation properties vary with wind 
direction

2) Local weather characteristics vary 
with wind direction

→ affects the fluxes of carbon, 
water and the energy budget

3) Macro-scale events modify 
regional climate

4) changes in weather and wind 
patterns modify source area 
contribution to annual budgets



Seasonal and annual variation of 
flux properties

● Changes in budgets do not necessarily reflect changes in ecosystem properties
● We should correct for the changes in source area contribution to annual budgets

Griebel et al. (2016) 
Effects of inhomoge-
neities within the flux 
footprint on the 
interpretation of seasonal, 
annual and interannual 
ecosystem carbon 
exchange. Agricultural 
and Forest Meteorology  
221, 50-60



Bridging scales with ERF-VCV 

Metzger (2017) Surface-
atmosphere exchange in a box: 
Making the control volume a
suitable representation for in-situ 
observations. Agricultural and 
Forest Meteorology. (in press)

● spatial characterization of 
flux footprint (larger area)

● very fast calculation of 
footprint

● establishment of 
environmental response 
functions that are linked to 
the respective surface types

● 3D extrapolation to control 
volume to resolve storage 
and advection fluxes
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