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Hydrological signatures to derive 
process knowledge from in situ soil 
moisture data

https://pursuit.unimelb.edu.au/articles/talking-dirty-the-conversation-between-plants-and-soil
https://creativecommons.org/licenses/by-nd/3.0/


Using in situ soil moisture data in hydrology
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Soil Moisture is a critical control of hydrologic response

In situ observation has many potential applications

But data are not easily (and therefore still rarely) used

Hydrological signatures quantify & standardize hydrological expertise

Set of 9 signatures based on soil moisture data, applied to 6 study sites around the 
world:

- Can they provide a clear view of dominant processes on a given site ?
- Can they discriminate between land uses ?

How to extract information from in situ soil moisture observations?

Thorstensen et al., 2016

SMOS @ ESA

F. Branger @ INRAE



Set of soil moisture signatures at 3 temporal scales
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Based on Branger & McMillan (2020), added signatures from 
Chandler et al. (2017), Graham & Lin (2011), and Sawicz et al. 
(2011)

4 signatures at the event scale

5 signatures based on the annual 
cycle of soil moisture



Study sites & data
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Example of results for event-based signatures: water flow pathways
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For more information
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Contact : Ryoko Araki : raraki8159 (at) sdsu.edu

Repository for Signatures calculation code :
https://github.com/RY4GIT/Soil-moisture-signatures-Matlab-ver
(Matlab version, R version coming soon)
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