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Fig. 1  Location map of the Shanmei Reservoir basin, China
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Tab.3  Sensitivity analysis results for parameters of runoff simulation in Shanmei Reservoir basin
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Fig.2 Difference of annual runoff response to land use change
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Tab.5 Simulation results of runoff with each time scale for two phases of land use
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Tab.6 Comparison in simulation results of the effect of land use change on runoff between the two methods
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Abstract: Both the time-varying parameter method and the invariant parameter method of SWAT model have wide

applicability in hydrology to evaluating the effects of runoff incurred by land use changes due to engineered activities

over a catchment; however, there was a lack of careful examination of the two methods for the differences in

simulating environ-hydrological consequences.

In this study, it conducted a case study of the Shanmei Reservoir basin in the southeast coast of China. Two

SWAT models of land use of 1995 and 2015 were constructed by separately. Based on sensitivity analysis of

parameters and automatic calibration method, it obtained two optimal parameter sets for the two models to runoff

simulation. The effects of land use change on runoff were then simulated with the invariant and time-varying

parameter methods respectively. Results are as follows: (1) The model with the calibrated optimal parameter sets

well simulated the annual , monthly and daily scale runoff processes in the Shanmei Reservoir basin under two-phase
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land use conditions. The Nash-Sutcliffe efficiency coefficients were bigger than 0. 83, 0.90 and 0. 66 for annual,
monthly and daily runoff respectively. (2) Land use change had little effect on the sensitivity of model parameters.
The 10 most sensitive parameters were the same for the two land use conditions; just differed slightly in the ranking
of the sensitivities, however, the parameter values varied greatly for the two land use conditions. The variation of
model parameters was closely related to the way of land use change. (3) There were obvious differences in the
simulation of the effects of land use changes on runoff between the time-varying parameter method and the invariable
parameter method. Under the same meteorological conditions, the invariant parameter method underestimated the
effect of land use change on annual and wet season runoff and overestimated the effect in dry season. For example,
the average increase in annual runoff was 1.22% for the time-varying parameter method and 0.23% for the
invariant parameter method; the average decrease in annual minimum 1 d flow was 2. 72% for the time-varying
parameter method and 5.07% for the invariant parameter method. The simulation result with time-varying
parameter method is more reasonable and it suggests the modelling of the impact of land use change on runoff using
SWAT should consider the change of model parameters with the change of land use. The research improves the
simulation method on the impact of land use change on runoff using SWAT model and provides a reference for water

resource management.

Key words: land use change; runoff; SWAT model; time-varying parameter; invariant parameter
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