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Abstract ;[ Objective] The objectives of this study are to assess the influence of soil, topography, and crop
parameters on the simulation accuracy of aboveground biomass and losses of nitrogen and phosphorus in tea
gardens using the DNDC model, to identify the most sensitive parameters for each model output, and to
provide guidance for calibrating the model. [ Methods] Based on the data of tea garden plot in the Tianmu
Lake Basin and DNDC model, qualitative Morris method and quantitative Sobol method were applied to carry
out sensitivity analysis on the simulated aboveground biomass, nitrogen and phosphorus loss (including

nitrogen and phosphorus leaching and nitrogenous gas emissions) and water leaching of tea garden, and to
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evaluate the sensitive parameters of each output. The uncertainty of model output was quantified by Monte
Carlo method. [Results] The most important parameter affecting aboveground biomass is the grain fraction
of total biomass at maturity., the most important parameter affecting nitrogen leaching is soil clay fraction,
the most important parameter affecting phosphorus leaching is soil bulk density, the most important parame-
ter affecting water leaching is slope gradient, the most important parameter affecting N, O emission is the
initial soil organic carbon (SOC) content, and the most important parameter affecting NO emission and NH,
emission is soil pH value. Among the output results, the uncertainty of phosphorus leaching loss is the
largest, and the coefficient of variation is 43.84 %5. The uncertainty of water leakage is the least, and the coef-
ficient of variation is 2.36%. Compared with Sobol method, Morris method is convenient and time-saving,
while Sobol method is accurate and comprehensive. The correlation comparison of parameter sensitivity rank-
ing obtained by the two methods is 0.86, which has certain substitutability. [ Conclusion] Before calibrating
the model, it is advisable to employ the Morris method for preliminary identification of sensitive parameters
and subsequently utilize the Sobol method for precise quantification. This approach enables efficient and accu-
rate screening of the model’s sensitive parameters. Based on this premise, the correction of sensitive crop
parameters is prioritized while keeping non-sensitive parameters fixed, followed by addressing sensitive soil
parameters. The results of this study can provide scientific support for the localization of DNDC model and
improve the simulation accuracy and efficiency of the tea garden ecosystem in the Tianmu Lake Basin.

Keywords: sensitivity analysis; DNDC model; Tianmu Lake Basin
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Fig. 1 Temporal variation of meteorological factors in
Tianmu Lake Basin from 2018 to 2020
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Fig. 3 Sensitivity analysis based on Sobol method for DNDC model
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Table 2 Morris method and Sobol method for sensitive

parameter sequencing and correlation comparison
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Table 3 DNDC model outputs statistical results
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