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Abstract

The project on smart technology and solutions to enhance water-environment-food in
Highland Development Project Using the Royal Project System, aims to enhance the security of
water-environment-food along with value-added products based on the nexus of these
components. Another objective is to develop a pilot system for efficiently managing water in
agricultural plots with smart technology. This project is implementing at HDRI’s location in Wa-
Wee, Amphoe Mae Suay, Chiang Rai.

Smart technology for water management in agricultural fields is the use of loT technology
in agricultural fields to create a smart water distribution system with small sensor technology and
a microcontroller control system. The smart water distribution system is operated via the touch
screen of the control cabinet. The conditions for watering plants can be determined using soil
moisture values or specified time periods. The system will then automatically water the plants
according to those conditions. The main components include (1) a set of solar cells for generating
electricity (2) a set of electronic circuits and a microcontroller (3) various sensors, including a water
meter, a light intensity sensor, atmospheric temperature and humidity sensor, a soil moisture
sensor (4) CCTV camera (5) control cabinet. The measurement data display uses the
ThingsBoard® Cloud platform to help manage the data. Users can view and download real-time
water use data, daily water use, monthly water use, total water use, and various environmental data
measured on both computers and mobile phones. Testing of the prototype from August 2023 to June
2024 found that it was able to measure and transmit data quite well. There were only some periods
when there were communication signal problems and data could not be sent.

Evaluation of the water footprint and carbon footprint of organic salad vegetables from
farmers in the promotion area of the Highland Development Project Using the Royal Project
System Wa-Wee, from the cultivation stage until being sold to the private sector, it was found
that organic salad vegetables have a blue water footprint (footprint of surface water or
groundwater that is used in each step) in the range of 15.3 - 109.1 liters per kilogram of salad
vegetables, with a total carbon footprint of 0.36 kilograms of CO2eg/kilogram of salad vegetables.
As for the production of Arabica coffee, starting from the seedling stages, planting and taking care
of the coffee plants, processing the product into coffee beans, but excluding distribution to
private sector consumers, has a water footprint value of 0.061-1.954 cubic meters per kilogram of

coffee substance, has a carbon footprint value of 4.0 kilograms CO2egy/kilogram of coffee substance.



