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mmmm Using in situ soil moisture data in hydrology

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
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Thorstensen et al., 2016

How to extract information from in situ soil moisture observations?

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 ?




mmmm Set of soil moisture signhatures at 3 temporal scales

4 signatures at the event scale

5 signatures based on the annual
cycle of soil moisture
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Based on Branger & McMillan (2020), added signatures from
Chandler et al. (2017), Graham & Lin (2011), and Sawicz et al.

(2011)
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WB

Forested vs. Deforested

Wustebach, TERENO (Germany)

2009- 2018
Deforestation in 2013

Ungrazed vs. Grazed

TXSON (US)
2014-2019

20 km

mmmm Study sites & data

HB

Greenspace vs. Housing
Hamburg Urban Soil Climate
Observatory (Germany)

20102016

MQ

20 km

Non-wetland vs. Wetland
Magqu (China)

2008- 2010

20 km

RM

Deep vs. Shallow groundwater
Raam, University of Twente (Netherland)

2016-2017
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Grass vs. Grazed vs. Crop

OzNET (Australia)
2001-2019

WB/HB/RM
MQ

Site abbreviation
Land-use
Observatory (country)
Observation period

O
®

Watershed / network extent
Elevation contour (interval varies)
Sensors (undisturbed land-use)
Sensors (disturbed land-use)
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mmmm Example of results for event-based signatures: water flow pathways
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Clear identification of dominant processes + discrimination of land use



s Summary & Recommendations

Signature performance

Signature applicability
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mmms For more information
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Contact : Ryoko Araki : raraki8159 (at) sdsu.edu

" Repository for Signatures calculation code :
h

ttps://aithub.com/RY4GIT/Soil-moisture-signatures-Matlab-ver
SAN DIEGO STATE . . )
UNIVERSITY (Matlab version, R version coming soon)
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