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Answers of WG1,2,3,5 to WG4 questions (Friday, Sep. 23rd) 
 

WG1 
Terminology „check-up“:  

• Definition of “index” seems o.k. to WG1. When does an index turn into a model ? Continuum 
or threshold ? We can’t say ?  

o Index is a model of connectivity 
o Successful index is like an input parameter to a fairly lumped model; Perfect lumped 

model would be: Stick in some variables (climatic, AND CONNECTIVITY) => able to 
forecast SY,SSY,SDR,Runoff… 

• Index vs. indicator: Index is a much more synthetic thing, an indicator can be measured 
• „Effective connectivity“: Functional connectivity is inferred from process dynamics, if you 

have accounts of process, you may infer functional connectivity. Not helpful to introduce 
new term (also the distinction between actual and potential connectivity – suggestion only to 
use functional and structural: actual=effective=FUNCTIONAL, potential=STRUCTURAL) 

• Definitive recommendation of WG1 to stick to „functional“ vs. „structural“ connectivity 
• „You can only distinguish structural vs. functional connectivity as long as the structural 

changes are slow“ 

„Soil erosion“ vs. „Connectivity“ confusion: 

• Does „high connectivity“ automatically imply „a lot of erosion“ ?  
o If the system facilitates fluxes of material, then the amount of transfer is not the 

point. Imagine e.g. a highly disconnected badland: lots of erosion but no export.  
o High connectivity could be translated to „the majority of what‘s eroded will be 

delivered“, no matter how much is eroded. 
• Hypothesis: While sediment connectivity requires erosion (no erosion => no transfer => no 

connectivity), erosion does not automatically imply sediment connectivity on a larger-than-
plot scale.  

o When you have a landscape, there’s always erosion (but the amount depends on 
time scale/event size!).  

o There may be hydrological connectivity without water: If there’s a stream there’s 
connectivity even if there is no water flowing in it. Stream (also the example of a 
tube was discussed) represents structural connectivity; stream or tube with water 
flowing in it => functional connectivity. 
 

 
 
 
 



WG2 
How can we compare measurements (at the scale at which they are performed) and indices (at the 
scale they are computed) ? 

• new technologies may improve the spatial and temporal resolutions of our data sets but;  
o We concentrate on DEM, but there are also other advances may improve the way we 

measures functional connectivity (new advances on pebble tracking for instance, e.g. 
accelerometers).  

o Importance of post-processing: Hybrid approaches required to efficiently use the 
opportunities from new techniques. For instance, in fluvial systems still two never 
ending key issues to consider when you post-process data sets: (i) vegetation 
(sometimes provides noise), and (ii) water (some new techniques do not fully work 
under the water; refraction issues …) 

o Need to formulate different approaches or sampling strategies (including techniques) 
to measure variables in different environments, since key processes (magnitude) in 
these can differ. The importance of knowing the processes may operate in these 
environments and the key spatial and temporal scales these need to be measured or 
monitored. 

o Structural vs Functional connectivity: we have a lot of advances to get snapshots, 
what is very useful for the structural connectivity. But, one thing plays and important 
role on the functional connectivity are the thresholds. The magnitude and frequency 
of these will control changes on the structure. 

• A way to compare indices and measurements is to estimate indices (e.g. IC), find hotspots 
based on a given criteria, and measure in these in order to see then the relation between 
measurements and indices at multiple temporal scales.   

• In any case, the comparison of indices and measurements depends of the index (type) and the 
temporal scale for which the index is computed (if the index is just a snapshot it will be difficult 
to compare with the measurements due to the consequences of the process-feedback on the 
structure.). If you want to take into account seasonality etc … (dynamic nature) it might be 
rather difficult if the index cannot take into account the time (are these indices available?). 

• But, do we need indices if we have models? Yes we need indices. We need indices to improve 
models; we need indices at large scales where models cannot be run in order to identify 
hotspots. We need indices to have a first approach of connectivity and help managers that 
cannot run models. 

Can you give, based on observations, thresholds (for a specific study area) ? When (at what event 
magnitude) does coupling occur ? 

• Yes, thresholds can be easily given based on runoff, rainfall intensity or turbidity, for 
instance; but the scale it is important to be considered since it might influence the type of 
data required to assess them. 

Other items discussed: 

• Are the majority of the connectivity indices useful on low intensity environments? Or more 
generally, are all indices valid in all environments? For instance, the setting in which the IC 
was develop can be considered an alpine environment. Landscape structure in these 
environments is completely different than the one you can observe in a less geomorphologic 
active environment. Then, at what degree the results of this index can be influenced by this? 
Are properties in these systems limiting the application of this index? 



WG3 
How can a model help to compute/evaluate/interpret static indices. The suggestion was made by 
WG4 to model scenarios (10-, 50-, 100-year precipitation, for example) that are evaluated with 
respect to connectivity (by the sediment delivery ratio, for example); the results could be compared 
with static connectivity indices to attach some „probability of connectivity“ to the latter. For 
example, lower index values would be indicative of coupling effected by larger events. 

• It can seem trivial, but it is important that the first step to consider before making a 
comparison between index and model results is to check that the underlying processes in 
both the model and the index are similar ant that they are correctly represented (even if not 
explicitly), at least coherent between the two approaches. 

• If this condition is met, you can run the model to calculate uncertainty or range (sensitivity 
analysis), to be able to give the range of possible (water or sediment fluxes) values that 
corresponds to an index result.  

• Another point that came back several times in the discussion is that the limit between 
models and indices is not that sharp (circular between model and indices; see WG1 
discussion). 

What about using indices when we have models ? 

• Indices can be used to synthesize spatial information for on geographic entity 
• Indices are used to see how the model behaved, for the example the scaling behavior of 

models 
• If considering large areas where high resolution data are scarce, indices can serve for a first 

regional estimate to identify hot spots (where we can apply more sophisticated models). 

What output of the modelling exercise can be used for comparison with indices? 

• SDR could be one (has been termed “performance factor” or indicator of sediment 
connectivity), but if the index is functional you can even go deeper and use intermediate 
model maps (e.g., the spatial distribution of infiltration) 

• You can use model results to calibrate the index for example: what is the effect of changing 
field size that should be reflected by the index (and also by modelling results) 

Could we consider using virtual particle tracing for connectivity assessment ? 

• The answer is YES, for example with the modified version of Mahleran (6 particles size)  
• or with the MCST model (van Oost et al., 2004; Fiener et al., 2008) 

Resolution for model results for index 

• The answer is that the resolution issue is rather straightforward: you need to be able to 
represent the processes relevant at the scale you work, there is an optimal resolution 
according to the processes which is independent of the methodology (model or index) 

Uses of indices for models 

• There are numerous examples of the use of an index to parameterize a model: 
o The Random Roughness index in LISEM  
o The IRCF (Antoine et al., 2009) 
o Subgrid variability of repellency 
o and more obviously for effective infiltration parameter (assume it is exponential and 

parameterize with the mean or median) 



WG5 
Communication with stakeholders on indices should be two way: Could we collect a wish list  of some 
stakeholders for indices ? 

● Stakeholders have different needs depending on spatial scales they work and they decision 
challenges. Therefore “wish lists” have to be specific to these requirements. Augustine 
Bermejo would wish to precise the requirements for indices for the following two types of 
stakeholders for indices 

● Olive ochards and vineyards in Andalusia, there is need for soil-water-vegetation connectivity 
indices linked to the yield information 

● The wish would be to provide the info on time scale of management – which could be 15-20 
years for olive orchards, 30 year for vineyards, in forest dependent on type of product 

● The most important is to explain the personal and societal benefits of the inclusion of 
connectivity management 

● The national institutions providing map datbases that institution and land managers used 
could be the target to spread the indices. But this will not work if not the first point is meet. 

 

What properties of an index could be useful for stakehodlers depending on spatial scale an 
monitoring goals 

● Not able to answer. 

 

Regarding “communication efficiency”, “suitability as a decision tool” and “suitability for 
stakeholders”. How you would asses indices vs models in this framework. 

● Spatial information is needed. It should be simple and easy to applied and understood, and 
here indices have advantage in comparison with models. Existing indices are based on 
relatively available data, thus better accesible. Indices tools are ready to use. Are models?   

● However, there is the issue of timescale the management is planend for, and we do not have 
answer what is better, and how such an index without modellign mighht be produced. 
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