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The Forecasting of Monthly Runoff using Stocastic Simulation Technique
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Abstract

The purpose of this study is to estimate the stochastic monthly runoff model for the Kunwi
south station of Wi-stream basin in Nakdong river system. This model was based on the theory
of Box~Jenkins multiplicative ARIMA and the state-space model to simulate changes of monthly
runoff. The forecasting monthly runoff from the pair of estimated effective rainfall and observed
value of runoff in the uniform interval was given less standard error then the analysis only by
runoff, so this study was more rational forecasting by the use of effective rainfall and runoff.
This paper analyzed the records of monthly runoff and effective rainfall, and applied the
multiplicative  ARIMA model and state-space model. For the P value of VAR(P) model to
establish state-space theory, it used AIC value by lag time and VARMA model were established
that it was findings to the constituent unit of state-space model using canonical correction
coefficients. Therefore this paper confirms that state space model is very significant related with
optimization factors of VARMA model.
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Table 1. Monthly effective rainfall (Wi-stream basin)

unit: mm

Mon. R .
or Jan. Feb. Mar. Apr. | May Jun. July Aug. | Sep. Oct. Nov. Dec.
1986 - - - - - - - 0.0000 | 0.0000 | 0.0280

1987 0.0000 | 0.0000 | 0.7852 | 0.0000 | 0.0000 | 1.7715 | 6.5443 |4.4439 | 0.0000 | 0.0000 | 0.9014 | 0.0000
1988 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 6.7016 | 1.4507 | 0.0000 | 0.0000 | 0.0000 | 0.0000
1939 1.2551 | 07215 1.4324 {0.0000 | 0.0000 | 0.0772 | 4.0977 |1.6632] 2.7180 | 0.0000 | 05387 | 0.0000
1990 0.0000 | 0.8930 | 0.0000 |0.7835 | 0.0000 | 3.0198 | 3.5912 10.0694 | 3.1292 | 0.0000 | 0.0000 | 0.0000
1991 0.0000 | 0.0000 | 0.2475 | 1.1321 | 0.0000 | 0.7962 | 9.5084 | 8.9330 | 2.2290 | 0.0000 | 0.0000 | 0.3655
1992 0.0000 ] 0.0000 | 0.2869 | 1.8767 | 0.0000 | 0.0000 | 54650 | 1.5113] 0.8127 | 0.0000 | 0.0000 | 0.0000
1993 0.0000 | 0.3831 | 0.0000 1 0.0000 | 2.2073 | 1.9173 | 54259 [9.5775] 0.0111 | 0.0000 | 0.0000 | 0.0000
1994 0.0000 ] 0.0000 | 0.0000 | 0.0000 | 0.2548 | 0.1003 | 0.2686 [ 0.1319] 0.0000 | 0.0546 | 0.0000 | 0.0000
1995 0.0000 ] 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0509 |[8.2140 | 0.0000 | 0.0000 | 0.0000 | 0.0000
1996 0.0000 ] 0.0000 | 0.4760 | 0.0034 | 0.0292 | 7.2126 | 1.1360 | 1.5589 | 0.0000 | 0.0000 | 0.5086 | 0.0000
1997 0.0000 | 0.0000 | 0.0000 |0.4198 | 0.0716 | 2.9830 | 12.0027 | 3.5313 ] 0.0000

Table 2. Monthly average discharge (Wi-stream basin)

(unit: m*/sec)

Mon.
VT,
1986 - - - - - - 8.9212 | 0.0089 | 0.1759
1987 0.8702] 290051 14151 | 0.7179| 0.5802| 3.8410| 10.5208] 16.8052| 4.9133| 0.4958 | 0.3822 | 0.2834
1988 0.2480 | 0.57101 0.2480 1 14867 | 2.7180| 4.6822] 1858051 7.6447| 4.68221 0.2550 | 0.7472 | 0.9024
1989 0.0001 | 0.7179] 943981 1.6261| 04571 2.3468| 7.92801 14.1157| 22.0758 | 2.4400 | 1.0200 | 0.9100
1990 1.7000 | 4.4100| 3.7600 | 10.0000| 5.3200 | 11.5600 | 26.6400] 6.6700| 15.8500( 1.2000 | 0.1700 | 0.0400
1991 0.0500] 1.3700] 5.1100| 9.5400] 0.31001 2.1000 | 26.8900( 31.4700 10.9600 | 0.4300 | 0.1900 | 1.9500
1992 1.3700 | 1.0800 | 2.6100 | 11.8900 | 2.8500| 0.7200] 27.5900{ 14.96001 8.8900] 0.8900 | 0.2400 | 0.2500
1993 05000 2.1400 | 3.5100] 2.2400 | 10.8000 | 8.4600 | 22,8600 33.1900{ 5.7400| 0.9700 | 6.1500 | 2.2600
1994 0.8500 | 1.25001 1.4900] 0.5900| 4.0700| 6.6200] 6.0900| 657000 1.0600| 05571 | 0.6700 | 0.5548
1995 071321 07750 | 0.6174 1 1.9753| 1.1529| 0.6470| 5.7203| 40.8574| 7.09831 0.2700 | 0.0100 | 0.0100
1996 0.0100] 0.0100| 0.0100| 0.0100] 0.0100|48.0000| 25.8900| 1.1900] 0.7400| 0.5500 | 0.8300 | 0.3200
1997 0.3200 0.3400 | 0.4100] 0.1700| 1.0400| 5.7900 | 41.7800]| 22.8300| 0.1800

Jan. Feb., | Mar. Apr. May Jun. July Aug. Sep. Oct. Nov. Dec.
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Table 3. Characteristics of Statistics on Discharge by Each Model

average standard 9
(m*/s) deviation R skewness
State-Space model 6.56 15.10 0.984 2.47
discharge ARIMA model 7.11 9.54 0.561 1.39
observed 6.21 12.93 - 241
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