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Forecasting Monthly Runoff Using Ensemble Streamflow Prediction
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ABSTRACT

In this study the vdlidities of runoff prediction methods are reviewed around ESP (Ensemble Streamflow Prediction) techniques.
The improvements of runoff predictions on Yongdam river basn are evauaed by the comparison of different prediction methods
including ESP incorporated with qudlitative meteorological outlooks provided by meteorological agency as well as the runoff
forecasting based on the analysis of the historical rainfal scenarios. As a result it is assessed that runoff predictions with ESP may
give rise to more accurate results than the ordinary historica average runoffs. In deed the later gave the mean of yearly absolute
eror as to be 60.86 MCM while the errors of the former ones amounted to 44.12 MCM (ESP) and 42.83 MCM (ESP incorporated
with qualitative meteorological outlooks) respectively. In addition it is confirmed that ESP incorporated with quaditative
meteorological outlooks could improve the accuracy of the results more and more. Especialy the degree of improvement of ESP
with meteorologicd outlooks shows rising by 10.8% in flood season and 8% in drought season. Therefore the methods of runoff
predictions with ESP can be further used as the basic forecagting information tool for the purpose of the effective watershed

management.
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Fig. 1 Map of Sub-basin in Yongdam Dam Watershed
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Table 1 Result of error analysis for high & low level flow

Calibration in high level flow | Calibration in low level flow

Observed.

Year 3s) Modeled.

(m’/s Modeled

(’/s) AE RMSE (cms) ‘| AE RMSE

2001 4,424 | 1,364 50% 82 | 4284 3% | 28.1

2002 | 10,317 | 1,884 42% 11.5 | 9,609 % | 504

2003 | 15972 | 1,836 16% 8.6 | 13,454 16% | 955.9

2004 6,867 | 1,561 3% 5.3 | 7,070 3% | 46.2

2005 8328 | 1,703 57% 72 | 8815 6% | 92.0

2006 7,025 | 1,606 62% 5.3 | 6919 2% | 415

mean 8,822 | 1,659 38% 77 | 8359 6% | 52.3
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Fig. 3 Observed and simulated runoff (2006)
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Table 2 Monthly Average Observed Discharge in Yongdam
basin (Unit: MCM)

Year| JAN | FEB | MAR| APR | MAY| JUN | JUL | AUG| SEP | OCT |NOV | DEC

2001| 14.1) 35.4| 74.1| 27.5| 12.4| 85.5|169.4| 49.6| 28.8| 40.9| 37.9| 40.9

2002| 67.5| 40.8| 55.2|109.4/129.8| 43.7| 52.9463.3/145.4| 20.1| 15.1| 27.4

2003| 19.5| 40.4| 46.3|150.6| 92.9| 68.6591.2|242.6|259.9| 21.8| 16.6| 18.2

2004| 14.7) 15.7 20.4| 22.1| 41.9]111.0/167.8/183.4/109.2| 14.6| 15.0| 16.0

2005 3.0 10.3| 24.5| 21.0| 10.6| 40.1|342.7)316.1| 34.3| 64| 26| 16

2006| 6.2 13.6| 54| 31.1) 50.0 19.1480.0| 63.5| 11.0| 25| 42| 57

2007| 4.4| 19.9| 46.5| 24.6| 20.3| 27.4|112.0111.9/368.8| 22.8| 7.3 5.3

Mean| 18.5| 25.2| 38.9| 55.2| 51.1| 56.5[273.7|204.4(136.8| 18.4| 14.1| 16.4
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Table 3 Runoff Scenario and ESP Probability (Jan. 2007)

1 Month Total 1 Month Total

Order Runoff | Order Runoff

Scenario| Probability (MCM) Scenario |Probability (MCM)

1 1999 0.025 3.2 13 | 199 0.521 134
2 2005 0.066 4.9 4 | 1991 0.562 14.0
3 2004 0.107 5.0 15 | 2000 0.603 14.4
4 2006 0.149 5.9 16 | 1988 0.645 14.9
5 1984 0.19 9.1 17 | 1998 0.686 16.2
6 2003 0.231 9.7 18 | 1996 0.727 16.5
7 1992 0.273 11.8 19 | 1997 0.769 17.7
8 1985 0.314 11.9 20 | 1990 0.81 21.6
9 1986 0.355 12.1 21 | 2001 0.851 22.0
10 | 1993 0.397 12.4 22 | 1987 0.893 41.6
11 | 1994 0.438 12.6 23 | 2002 0.934 45.6
12 | 1983 0.479 12.8 24 | 1989 0.975 68.1

Table 4 Monthly the least error of ESP Probability

Month| JAN | FEB |MAR| APR | MAY | JUN | JUL |AUG| SEP | OCT |NOV | DEC
2002 10.969/0.708/0.917|0.969/0.917|0.292/0.188)0.969|0.396|0.396|0.604/0.969
2003 10.574/0.772/0.822|0.97 10.822|0.277|0.97 10.723]0.921/0.376|0.574|0.772
2004 10.736|0.5 ]0.17 |0.547)0.83 |0.689/0.547|0.689|0.689|0.217|0.783/0.689
2005 10.027|0.387)0.568|0.252|0.613|0.432/0.928|0.838|0.387|0.099(0.027/0.027
2006 10.026/0.5 ]0.026|0.802|0.931|0.241/0.974|0.241]0.026|0.026|0.026/0.026
2007 10.066|0.521]0.934{0.025/0.562(0.273|0.314]0.521|0.975|0.091|0.025|0.19

(A;? 40.0156.5157.3|59.4|77.9|36.7|65.4|66.4|56.6|20.1]|34.0|44.6
0.
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Table 5 Monthly Runoff absolute error (Unit: MCM)
Month | Mean measured inflow ESP Weather outlook with ESP
1 16.4 6.8 6.7
2 6.1 2.2 1.4
3 8.9 25.0 23.1
4 35.7 23.6 23.2
5 36.0 5.3 10.8
6 33.9 30.9 22.5
7 188.7 104.3 108.7
8 107.9 66.1 74.8
9 270.7 247.7 235.7
10 5.1 10.6 4.6
11 79 4.9 0.8
12 13.0 2.0 1.7
Ave. 60.86 44.12 42.83
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