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ABSTRACT

Efforts have been made to introduce the climate smart agriculture (CSA) for adaptation to
future climate conditions, which would require collection and management of site specific
meteorological data. The objectives of this study were to identify requirements for
construction of agricultural meteorology information service system (AMISS) using
technologies that lead to the fourth industrial revolution, e.g., internet of things (IoT),
artificial intelligence, and cloud computing. The IoT sensors that require low cost and low
operating current would be useful to organize wireless sensor network (WSN) for collection
and analysis of weather measurement data, which would help assessment of productivity for
an agricultural ecosystem. It would be recommended to extend the spatial extent of the WSN
to a rural community, which would benefit a greater number of farms. It is preferred to
create the big data for agricultural meteorology in order to produce and evaluate the site
specific data in rural areas. The digital climate map can be improved using artificial
intelligence such as deep neural networks. Furthermore, cloud computing and fog computing
would help reduce costs and enhance the user experience of the AMISS. In addition, it
would be advantageous to combine environmental data and farm management data, e.g., price
data for the produce of interest. It would also be needed to develop a mobile application
whose user interface could meet the needs of stakeholders. These fourth industrial revolution
technologies would facilitate the development of the AMISS and wide application of the
CSA.
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Fig. 1. A schematic diagram of an agricultural
meteorology information service system using the
fourth industrial revolution technologies. The
information service system consists of multiple layers
for collection, transfer, management of data.
Information is also created and distributed using
components of the system. KMA and RDA indicate
databases  operated by Korea  Meteorology
Administration and Rural Development Administration,
respectively. WSN represents wireless sensor networks.
LoRa represents the Long Range wireless data transfer
protocol. Info indicates information.
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al., 2019).
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Table 1. List of sensors to measure weather variables for IoT devices

Model Price Accuracy & Measurement Manufacturer
name (USD) Precision Range
LMTS4LP 0.91 0.4°C -50-150°C InstTri:st
Air Temperature SHT11 35 0.4°C -40-123°C Sensiron
DHT22* 9.95 0.5°C -40-80°C Adafruit
Si7021-A20 7.95 0.4°C -10-85°C Silicon labs
SHT11 35 3% 0-100% Sensirion
Humidity DHT22 9.95 2-5% 0-100% Adafruit
Si7021-A20 7.95 3% 0-80% Silicon labs
Soil Temperature DS18B20 5.95 0.5°C -55-125°C Sparkfun
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