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Abstract

In recent years, global warming has led to significant climate change,
resulting in an increased frequency of extreme and catastrophic weather
events, particularly in terms of rainfall patterns and temperature
fluctuations that differ markedly from historical norms. In response,
government agencies have invested substantial efforts and resources in
soil and water conservation, particularly in hilly and sloped regions, with
demonstrable success. Beyond these ongoing efforts, there is a growing

need to integrate agricultural, rural, and community-based resources to

develop a more refined satoyama (2 .I:) economy that aligns with soil

and water conservation principles. Such an approach aims to enhance
location-specific industries, increase rural employment opportunities, and
establish an environmentally harmonious and multifunctional rural
socio-ecological system.

Building on the foundations established in previous phases of the
project, the current study focuses on advancing cultivation management
modules for shade-grown coffee in sloped forest lands. Key components
include expanding the cultivated area, improving harvest, post-harvest
processing, and fermentation techniques, and enhancing the visibility and

marketing of value-added coffee products. In parallel, the smart irrigation
I



module continues to optimize the monitoring and control of
environmental variables that affect coffee growth and bean quality.
Through the integration of Internet of Things (IoT) technologies,
environmental parameters are collected and used to enable intelligent
management and adaptive control of crops, soil, water, and fertilization.
These data are uploaded to a centralized database to establish correlations
between coffee tree development and environmental changes, thereby

providing farm managers with actionable insights for decision-making.

Keywords: Soil and water conservation, slope land, under story

economy, coffee, smart irrigation
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