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ABSTRACT

Taiwan is located in the subtropical zone, and the high temperature as well as humid
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climate affect the growth and yield of crops. In order to improve adversely environmental
conditions, greenhouses often use ventilation, evaporative cooling and shading to create a
microclimate that is more suitable for crop growth. In recent years, many foreign
greenhouse environmental control systems have been introduced to Taiwan. However, due
to the different climate conditions, these systems are unable to perform their expected
functions in Taiwan. Therefore, research on environmental control systems for local
climatic conditions is more urgent and necessary. The use of mathematical models to
simulate the greenhouse environment in various climatic conditions and to find the best
greenhouse environmental control program has become a trend. However, in the model
parameters, which parameters have a greater impact on the system, more rigorous
evaluation and discussion are needed. Through the sensitivity analysis, the model can be
understood with the influence of input variables, initial conditions and model parameters
on state variables. Furthermore, the structure and behavior of the model can be well-
established. Based on subtropical climate conditions, this study established a dynamic
model containing the dry matter weight, CO2 concentration, temperature and humidity. The
sensitivity of the model parameters is calculated to analyze its impact on the system. The
results show that greenhouse environmental control for lettuce should focus on long-term
average climatic conditions rather than transient response rates, and the larger performance
sensitivities and the more accurate model. Solar radiation and CO2 concentrations have
large relative sensitivities; the large performance sensitivities imply the importance of
accurate measurements of these external climatic conditions for model calculations. The
external temperature has a negative relative sensitivity. This result reveals that high
temperature is a limiting condition for leafy vegetables production. Sensitivity analysis not
only highlights the important parameters of the model, but also provides the potential
characteristics of the system, which is a powerful tool for the analysis and evaluation of the

model.

Keywords: Subtropical, Greenhouse, State equation, Sensitivity analysis, Relative

sensitivity.
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