Open water science
for food and water
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Soil moisture Monitoring

Observations are globally sparse with
regional imbalances in coverage A y

However...

Emerging low-cost sensors provide opportunities to monitor soil moisture
over large areas at reasonable cost



Soil moisture Monitoring for sustainable agriculture

Instituut voor Landbouw-,
Visserij- en Voedingsonderzoek




The sensor
TMS4 sensor

Variants TMS standard, extreme and long: 29-45 cm
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Capture climate experienced by small herbaceous
plants

* Temperature sensors (3)

* Soil Moisture sensor (1)

SM Sensor: Time domain transmission (TDT)

Can collect data over a long period > 10 years

A Unit is currently ca. 100 EUR for the standard sensor

VRIJE
UNIVERSITEIT

BRUSSEL
19-10-2023 | 5




68" - -54° - 43 -

-103° -

Previous applications

De kustregio blijkt iets warmer
dan het platteland. De
verstedelijking aan de kust
speelt een rol, maar ook de zee
veroorzaakt een meer
gematigde luchttemperatuur.

curieuze Curious noses in the Garden
NEII7EN

* Large-scale citizen science project
* 5,000 sensors installed in gardens across gardens, parks, nature reserves

and farms across Flanders to develop data driven recommendations to
reduce the impacts of heat, drought and extreme precipitation

* Very popular with microclimate scientists
Brugge Gent

* @TOMSTloggers

Alba Anadon-Rosell @alba anadon - Oct 5, 2022

Last days of fieldwork Installing #TOMST sensors at our #snowi
and burying tea bags for the Tea Bag Index #TE|
eu. A nice season goodbye!
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Weekend #microclimates catching with @calliergon N Poland #edge

1 TOMST Retwestad
“ Julia Kemppinenam @juliakemppinen@eco... Gjulisken..

11 TOMST Retweeted
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Replying to @5 p
We're interested in proguctiviy. 3
from unproductive pine too nutrient rich productive forest

anincredinle view south to #1olgefonna g B

#forest #peatland #TOMST
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ArticiefYdoi.org/10.1025/2029WR
Threadfd
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May30 -
New article! We did 6138528 measurements to capture & model soil

PONlittynen” et al. 2023 Soil moisture varlations from
boreal torests to the tundra, Water Resources Research @theAGL “1st-
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13 TOMST Retwested
\ Jonathan von Opj
¥ Replying to @iLem
Love the views thes
Here's a little selection from our plots at #Disko, &w. Some pretty nice

spots as a bonus effect of placing plots stratified randomiy!if

onOppen - Oct 10, 2021
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Air Temperature (°C)

TOMST Soil Moisture [m*/m?]

Data validation

Timeseries plot of sensor and station air temperature
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Soil moisture response to precipitation
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TMS logger Air Temperature (°C)

Correlation between sensor and station air temperature
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Measurements over large scales

* How can we improve coverage with limited resources?

Accuracy
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Soil moisture Monitoring

SoilTemp provides a harmonized
database for storage of TMS
measurements with a footprint in all
continents

...including Antarctica!

More than 8,000 observations globally
and growing
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International Pd rtnerships
Linking to UNESCO-IHP

TMS Sensor Installation Sites: Africa Network
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Integration with remote sensing and models




Several ET products based on Remote
Sensing

WaPOR v1.0 ET monitor MTE
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Spatial comparison
using land cover elements —irrigated areas
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ET (mm year+) ET Difference (mm year-*)
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Drought, soll molsture,
monttoring, remote sensing




