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Exploring the Relationships among Environmental Factors, Water
Consumption, and Mortality in Poultry Farm.
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Abstract

With the intensification of climate change, it is crucial for poultry farm managers to
understand how environmental factors affect poultry physiology, behavior, and health. Previous
studies have shown that both poultry growth and environmental factors influence water
consumption and may be associated with mortality. Therefore, this study aims to investigate the
effects of poultry age and environmental temperature on daily water consumption and mortality
rate. We collected data from multiple sites to construct predictive models for water consumption
using multiple linear regression (MLR) and generalized additive models (GAM). The predicted
water consumption from these models is then compared with the actual value to further explore
the relationship between abnormal water consumption and increased mortality rates. Results
showed that all models have high explanatory power, with both age and temperature being
statistically significant variables. GAM with the interaction terms between age and temperature
has the best performance (R? = 0.974, MAPE = 23.43%, RMSE = 67.74), followed by GAM
without interaction terms (R?=0.972, MAPE =26.96%, RMSE = 88.03) and MLR (R?=0.955,
MAPE = 25.55%, RMSE = 94.3). We observed that actual water intake continuously exceeded
all predicted values, mostly occurring during periods of elevated environmental temperature,
which may also increase the daily mortality rate.. This finding indicated that when high
temperatures coincide with sustained abnormally high water consumption, farm managers
should treat this as a warning signal of potential health risks. In summary, the results of this
study can serve as a foundation for intelligent farming monitoring systems, helping farms to
promptly grasp poultry health status and improve management efficiency under high-

temperature conditions.
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