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1- General Context 4- Accuracy assessment and calibration

Rice in ltaly is cultivated AWD is based on alternating The device’s accuracy was assessed through
traditionally using flooding ﬂO;’Si'gfdaESfhrz":vi::ﬂ:c:"s comparison between SmartWT data and manual
methods. measured in a Water Tube (WT) measurements, considering  different  pipe

diameters, environmental temperatures and water
levels. Main findings were:

WT is inserted into the soil to - A minimum distance of 25-30 cm between
monitor the ponding water level the sensor and the maximum water level is
above and below the soil surface. needed for correct readings.
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Fig.6. Panel (A) shows 'small' distances between the sensor and the water table, whille Panel (B) shows 'long' distances. The colors and symbols
refer to different experiments. The linear regression (continuous line) and bisector of the first quadrant (dotted line) are illustrated. Panel (C) shows

the values obtained by the device using a reference temperature of 24° C instead of the actual temperature. Error (difference between estimated
Fig.2: Water tube schematic. and true distances, cm) is reported in brackets.

Fig. 1: Application of AWD during the rice growth, from the beginning of the tillering phase until panicle
initiation (source: ENR — Ente Nazionale Risi).

2- Motivation for the development of SMART-WT

5- Field Data Acquisition

SmartWT was tested in 9 productive rice fields. It monitors the distance at 10-minute intervals
(customisable time) and makes a comparison with the last measurement sent. If the
measurements differ by more than a certain value (also customisable), the measurement will be
sent to ThingSpeak; otherwise, the data will not be sent. However, after a certain amount of

o o . time (also customisable), the data will be sent to the server. This procedure enables real-time
3- SmartWT: remote monitoring of field water level |

monitoring without excessive energy consumption.

Manual WT monitoring $. Difficult access Time-consuming | o0/ el @lolpialalllo)lis
encounters several = conditions of c operations remote monitoring is

problems puddy fields. needed.
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Fig. 3: SmartWT installation schematic. The SmartWT is installed on top of the : o

WT and measures the distance from the ponding water. A minimum distance ! )
between the sensor and the water is crucial for accurate measurements. LI ThingSpeak™ D

Fig. 5: This time series collected during the 2024 rice-growing season showing the ponding water level measured by the sensor (blue dots)

manual measurements (red triangles) and daily rainfall (grey bars). The light grey shaded areas indicate the AWD management periods, while
continuous flooding occurred during the remaining time, up until 6 September, when the final drying phase began.
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