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" In the case study. The assumption
is that the amplitude, response
frequency and timing can be
interpreted in terms of conneclivity
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Hydrology
e Concept of connectivity has gained popularity m
e Little agreement exists on its definition & quantification
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e Clear conceptualization of connectivity

Brain Connectivity Measures

Table 2.. Theorelical ability of brain connectivity measures lo caplure specific properties of the hydrolo-
gic fluxes that support hydrologic conneclivity. (* the specific property can be captured if the spectral
(or frequency domain) version of the connectivity measure is used;, ™ the speciic property can be cap-
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e Clear approaches to quantify connectivity

Table 1. Structural functional and effeclive connectivity in hydrology and the brain neuroscience.

Connectivity Hydrology Brain Neuroscience tured If the values can be standardized against a known maximum value).
Structural | Structural elements of a catchment that | Brain anatomy i.e., physical connections Connectivity o - .
can facilitate flow of water, solutes and | linking sets of neurons or neuronal measure ACEOnVIS(FINT eS| IR tEEHUENCY MAEniruce Timing DiEation Rate
sediment between landscape units (e.g., | elements (e.g., neural network) —
drainage network) : XCORR FC Yes* Yes Yes No No
correlation
Functional | Magnitude, frequency, duration, timing | Statistical dependencies between neural
and rate of water transfer that links electric timeseries (e.g., magnetoencepha- :'wfutual _ | FC No Yook * No No No
. . ti
disparate locations logram MEG) Mermaten
_ _ _ _ Partial
Effective | Actual movement of water, sediment, Causal (directed) relations between Mutual DM EC No Vagk* No NG No
nutrients between a source and a target | timeseries assuming that “true” Information
site interactions occur with a certain time delay
Transier TE EC No Yes** No No No
Entropy
Partial
R t' I d O b . t' Transfer PTE EC No Yes** No No No
dtionaie an JeCtlives crtropy
e Similarities in the terminology of connectivity in hydrology e g;:g;j; GC | EC Yes* Yes** No No No
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and the brain neurosciences (Figure 1). sEa (EERERRRERCIESRERES: SHEEEE ; —
8 - - - ?T | | 125 2950 200 A -- | dHSE . PSI EC Yes Yes** Yes No No
¢ Ildea: Connectivity measures used in brain neuroscience can e DY —_— e - e
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potentially capture properties of hydrol connectivity (Table 2).

Conclusions

1) Application of brain connectivity measures in hydrology
2) Feasibility study and recommendations for future research

e The application of brain connectivity measures in hydrology

DISCIPLINARY CONNECTABLE
PERSPECTIVE UNITS

Is promising when constrained by structural connectivity measures.

Il connected
[ ]disconnected !

Brain
neuroscience

[ Structural ] [ Functicmal] [ Effective ]

Effective
connectivity

¢ Not one “best” connectivity measure but individual measures
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capture different characteristics of hydrological connectivity.
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e Some point-to-point connections were functionally or effectively
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statistical
analyses)
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SCiences tO hyd mlogy (*: connectivity values above which two sites are considered to be connected)
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