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Abstract: Based on the structure of two-parameter monthly water balance (TPMWB) model, two annual
streamflow simulation methods, which were called as TPMWB-1 and TPMWB-2 respectively, were designed
in this paper. For the TPMWB-1, observed monthly precipitation and potential evaportranspiration were taken
as the inputs, monthly runoff was firstly simulated by using the TPMWB model, and the annua streamflow
was subsequently calculated by the sum of the corresponding simulated monthly runoff. For the TPMWB-2,
observed annual precipitation and potential evaportranspiration were taken as the inputs, and annual stream-
flow was then directly simulated. To provide a comparison with the simulation results of these two methods,
the multiple linear regression (MLR) method was also used to estimate the annual streamflow. Finally, 52
sub-catchments in Dongjiang, Ganjiang and Hanjiang River Basins were chosen for comparison analysis of
the runoff simulation results of 3 methods. The results show that all methods obtain good simulation results.
From the successful application of TPMWB-2 methods it is concluded that the structure of TPMWB model is
suitable and recommended to directly simulate the annual runoff in more humid and semi-humid regions.

Keywords: Annual Streamflow Simulation; Two-Parameter Monthly Water Balance Model; Multiple Linear
Regression Method
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Figure 1. Design idea for the TPMWB-1 method
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Figure 2. Design idea for the TPMWB-2 method
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Table 1. Variable symbols with physical explanationsin 3 annual streamflow simulation methods
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Figure 3. Percentage of catchmentswith NSE value calculated from 52 sub-catchments using 3 annual streamflow estimation methods
greater than or equal to a given NSE value
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Figure 4. Percentage of catchmentswith RE value calculated from 52 sub-catchmentsusing 3 annual streamflow estimation methods greater
than or equal to a given RE value
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Figure 6. Scatter diagram of observed and simulated annual streamflow at Shuntian catchment in Dongjiang Basin (a) and the graph of ob-
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