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Sensitivity analysis on the nutrlent-related parameters of Soil and
Water Assessment Tool (SWAT) model
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Abstract

This study uses the Soil and Water Assessment Tool (SWAT), a semi-distributed
hydrological model, to analyze nutrient transport in a watershed. The Dayijae Creek watershed
Is selected as the study area to investigate the effects of parameters related to agricultural
management practices, crop growth, and soil on nutrient transport within the model. For
agricultural management practices, the selected parameters include the total heat units required
for crops to reach maturity (HEAT UNIT), the proportion of fertilizer applied to the top 10mm
of soil surface (FRT_SURFACE), and the harvesting efficiency (HARVEFF). In terms of crop
growth, the parameters include the proportion of nitrogen content in the yield (CNYLD), the
harvest index under optimal growth conditions (HVSTI), the optimal temperature for plant
growth (°C) (T_OPT), and the land cover and plant's ability to protect the soil (USLE_C). For
soil parameters, the chosen ones are the hydrologic group (HYDGRP), soil depth (SOL_Z), soil
porosity (ANION_EXCL), soil bulk density (SOL_BD), soil available water capacity
(SOL_AWC), organic carbon content (SOL_CBN), saturated hydraulic conductivity of the soil
(SOL_K), and soil erosion index (USLE_K). Three parameters from agricultural management
practices, four from crop growth, and eight from soil properties are tested independently. In
each test, only one parameter is adjusted at a time to examine the impact on nutrient transport.
The nutrient transport items include crop uptake (NUP), organic nitrogen content (ORGN),
surface runoff (NSURQ), lateral flow (NLATQ), soil leaching (NO3L), and groundwater
(NO3GW). The study analyzes changes in nutrient transport items after adjusting the
parameters compared to the baseline (before adjustment). The results show that all three
agricultural management parameters (HEAT UNIT, FRT_SURFACE, and HARVEFF) affect
nutrient transport. Among crop growth parameters, the nitrogen content in the yield (CNYLD)
does not affect nutrient transport, while the other three parameters (HVSTI, T_OPT, USLE_C)
do. For soil parameters, the hydrologic group (HYDGRP) does not affect nutrient transport, but
the other seven parameters (SOL_Z, ANION_EXCL, SOL_BD, SOL_AWC, SOL_CBN,
SOL_K, and USLE_K) do. Based on the comprehensive analysis of the results, this study
suggests that users should establish relevant parameters when simulating nutrients, especially
when limited baseline data are available.
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