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Abstract

The hydrological process shows different laws and characteristics in different time and space, contri-
buting to hydrological models which generalize hydrological processes also having obvious spatial and
temporal heterogeneity. The Xin’anjiang model was applied for runoff simulation at different time and
spatial scales at the Jianxi in Fujian Province. In the basin, the sensitivity and variation were studied and
compared based on Monte Carlo and Sobol sensitivity analysis methods respectively. The results show
that the simulation accuracy of the Xin’anjiang model increases first and then decreases with time scale.
The sensitive parameters determined by qualitative and quantitative analysis mainly include KE, KiI, CI,
CG, N and NK. The parameter sensitivity changes with time and space scale and changes regularly. With
the increase of time scale, the sensitivity of KE, KG and CI decreases, and the sensitivity of N and CG in-
creases. With the increase of spatial scale, the sensitivity of CG decreases, and the change in time scale
has a weaker effect on the sensitivity of KE and CG.
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Figure 1. Geographical distribution of hydrological stations and sub-basins in
Jianxi basin
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Table 1. Classification of Xin’anjiang model parameters and its physical significance
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Figure 2. Variation of rainfall runoff relationship in different spatial scales
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Table 2. Parameter setting results in different spatial scales
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Figure 3. Scatter plot of the likelihood parameter sensitivity value of Xin’anjiang model
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Figure 4. Sensitivity of each parameter with different sampling numbers when the time scale is 1 h
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Figure 5. Parameter sensitivity corresponding to time scales under different objective functions
(The sensitivity threshold is 0.1, and the sensitive parameters are marked with color blocks, and
the darker the color, the more sensitive the parameter is.)
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Figure 8. The sensitivity of CG changes with spatial scale (The sensitivity threshold is 0.1)
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