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SWAT-CUP: Integration of Hydrological Modeling and Uncertainty Analysis

Armin Tabari!, Maede Ghorbanpour Delivand?*

Abstract:

The SWAT-CUP system serves as an integrated framework for calibration, uncertainty
analysis, and parameter optimization of the SWAT hydrological model, playing a vital role
in water and soil resource management. Through a comprehensive literature review, this
article examines the principles, applications, advantages, and limitations of this system.
Findings indicate that SWAT-CUP—utilizing algorithms such as SUFI-2 (Sequential
Uncertainty Fitting) and GLUE (Generalized Likelihood Uncertainty Estimation)—
enables precise simulation of hydrological processes (e.g., runoff, soil erosion, and water
quality) across multiple temporal scales. Case studies confirm that integrating satellite
data and advanced techniques like Artificial Neural Networks (ANN) enhances model
accuracy. However, challenges such as the complexity of baseflow analysis, the need for
high-quality input data, and limitations in simulating urban areas necessitate future
developments. Implementing this system is crucial for sustainable watershed management,
particularly in the context of climate change and water stress.
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