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Design and Construction of Full Automatically Micro-lysimeter with
Data Recorder and Remote Notification System

Salman Baroumand', Abdol Rassoul Zarei*'

Abstract

The rate of evapotranspiration in the plants is the basis of irrigation planning for water
consumption in the agricultural sector. The most accurate method to assess the water
requirement in plants is the water balance assessment in weighing lysimeters. The use of
conventional weighing lysimeters has different problems such as require to continuous expert
presence at the installation site of lysimeter. Therefore, the aim of this study is to design and
manufacture of fully automatic portable weighting micro-lysimeter with high accuracy and low
cost that in specific time periods (without time limit from a few minutes to a few days) without
the need for the presence of an expert, able to measure the required factors in relation to the
water balance in the micro-lysimeter, able to automatically add the required water shortage of
the plant to the system, able to send the report of measures to the user, able to save the data on
the memory card automatically and provide accurate measurement of plant water requirement
and automatic irrigation based on the predetermined pattern. In this system, the calculation and
sending of the required irrigation information are done by the microcontroller based on the
predetermined algorithm. The results of the correlation between the collected data series from
the designed Micro-lysimeter and the measured data by the expert person within 10 days
(including 6-hour, 12-hour and 24-hour time periods) indicated that the correlations coefficients
in all three periods were not different with the perfect reliable line at 99% significant level.

Key words: Weighing Micro-lysimeters, Evapotranspiration, Automatically measurement,
Flow control, Calibration
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Design and Constructin of Full Automatically Micro-lysimeter with Data Recorder and
Remote Notification System

Salman Baroumand', Abdol Rassoul Zarei**

Abstract

Introduction: More than 66% of the area of Iran has hyper-arid to semi-arid climate condition, where
the average evaporation is about 8 to 11 times the annual rainfall. On the other hand, livelihood, and
economy a large percentage of the country's population depends on agriculture, which is mainly done
in a traditional way and by the flood irrigation system. According to the presented statistics, up to 80 to
90% of water consumption in Iran is consumed in the agricultural sector that planning for its proper use
can be effective in reducing water consumption, reducing pressure on groundwater resources,
sustainable development, increasing water productivity in agriculture, and so on. The rate of
evapotranspiration in the plants is the basis of irrigation planning for water consumption in the
agricultural sector. The most accurate method to assess the water requirement in plants is the water
balance assessment in weighing lysimeters. The use of conventional weighing lysimeters has different
problems such as require to continuous expert presence at the installation site of lysimeter. Therefore,
the aim of this study is to design and manufacture of fully automatic portable weighting micro-lysimeter
with high accuracy and low cost that in specific time periods (without time limit from a few minutes to
a few days) without the need for the presence of an expert, able to measure the required factors in relation
to the water balance in the micro-lysimeter, able to automatically add the required water shortage of the
plant to the system, able to send the report of measures to the user, able to save the data on the memory
card automatically and provide accurate measurement of plant water requirement and automatic
irrigation based on the predetermined pattern.

Methodology: In this study, tried to design a fully automatic micro-lysimeter. The designed controlling
system with a timed program (based on the controlled time periods by the user) by the user tried to
perform the operation of the tank weight and calculate the difference of tank weight compared to the
recorded data at the start of the time period (the weighing data and irrigation calculations and irrigation
values in the desired time period are recorded by the microcontroller on the SD card memory). Then,
with the help of measured data and based on a predetermined algorithm, the volume of incoming water
will be calculated. After determining the volume of water required for irrigation, the order and volume
of irrigation is automatically sent to the water pump by the microcontroller and irrigation is performed
accurately according to the calculated water volume. All operations of calculation, storage, and, sending
the required information to the user (if necessary) performed by the microcontroller based on a
predefined algorithm. It should be noted that according to the design, the system has the ability to record
data and commands in full. The system also has the ability to control the irrigation in automatically and
manually remotely forms. In the design, according to the necessity of irrigation at certain hours and in
the time, period considered by the user, which is predetermined, the electronic clock board (Clock IC)
is predicted to accurately record the start and end time of the irrigation process. In order to irrigate, a
direct voltage water pump (AD20P-1230A) with the ability to be installed in a water tank has been used.
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Discussion and Conclusion: The results of the correlation between the collected data series from the
above- mentioned designed Micro-lysimeter and the measured data by the expert person within 10 days
(including 6-hour, 12-hour and 24-hour time periods) indicated that the correlations coefficients in all
three periods were not different with the perfect reliable line at 99% significant level.

Key words: Weighing Micro-lysimeters, Evapotranspiration, Automatically measurement,
Flow control, Calibration



