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Abstract

In order to utilize 6-month precipitation forecasts (6 months at maximum) of Global Seasonal Forecast System version 5 (GloSea$5),
which is being provided by KMA (Korea Meteorological Administration) since 2014, for water resources management as well as other
applications, it is needed to correct the forecast model’s quantitative bias against observations. This study evaluated applicability of
bias-correction skill in GloSea5 and selected an optimal method among 11 techniques that include probabilistic distribution type based,
parametric, and non-parametric bias-correction to fix GloSea5’s bias in precipitation forecasts. Non-parametric bias-correction provided
the most similar results with observed data compared to other techniques in hindcast for the past events, yet relatively generated some
discrepancies in forecast. On the contrary, parametric bias-correction produced the most reliable results in both hindcast and forecast
periods. The results of this study are expected to be applicable to various applications using seasonal forecast model such as water
resources operation and management, hydropower, agriculture, etc.
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Fig. 4. Q-Q plots for observed and simulated daily precipitation during hindcast period (1996~2009) at Hapcheon station
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Fig. 5. Q-Q plots for observed and simulated daily precipitation during hindcast period (1996~2009) at Muju station (Continue)
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Table 2. Mean absolute error (mm) between observed and corrected data (hindcast period, 1996~2009) for rain gauge stations of study

watersheds
Method Geumsan Muju Jangsu Geochang Sancheong Jinju Hapcheon Mean
M1 0.57 0.56 0.63 0.49 0.66 0.90 0.53 0.62
M2 0.99 1.04 1.19 1.17 1.58 0.82 1.23 1.15
M3 0.49 0.43 0.44 0.35 0.55 0.53 0.39 0.45
M4 0.75 0.75 0.83 0.68 0.86 0.69 0.73 0.76
M5 0.30 0.24 0.45 0.58 1.01 0.56 0.67 0.54
M6 0.31 0.28 0.37 0.27 0.41 0.37 0.26 0.32
M7 0.29 0.21 0.42 0.40 0.29 0.36 0.30 0.32
M8 0.25 0.22 0.35 0.31 0.28 0.35 0.25 0.29
M9 0.21 0.23 0.22 0.22 0.26 0.23 0.19 0.22
MI10 0.10 0.10 0.08 0.09 0.13 0.10 0.09 0.10
Ml1 0.10 0.11 0.09 0.10 0.14 0.11 0.11 0.11

Table 3. Root mean square error (mm) between observed and corrected data (hindcast period, 1996~2009) for rain gauge stations of study

watersheds
Method Geumsan Muju Jangsu Geochang Sancheong Jinju Hapcheon Mean
M1 2.03 2.22 2.05 1.58 2.85 6.33 2.01 2.72
M2 4.83 5.35 4.87 5.20 8.16 3.46 5.90 5.40
M3 1.88 1.56 1.93 1.53 2.10 4.38 1.57 2.14
M4 2.73 3.36 2.49 2.43 4.36 2.50 3.19 3.01
M5 1.58 1.17 1.61 1.49 291 1.63 1.92 1.76
M6 1.44 1.18 1.44 1.13 2.04 1.27 1.31 1.40
M7 1.16 1.17 1.33 1.24 1.38 1.07 1.17 1.22
M8 1.07 1.16 1.19 1.11 1.34 1.06 1.12 1.15
M9 0.88 1.20 0.98 1.00 1.57 1.09 1.26 1.14
M10 0.49 0.74 0.35 0.69 1.08 0.55 0.58 0.64
M1l 0.51 0.78 0.37 0.72 1.11 0.58 0.60 0.67
(a) M1 (b) M2 (c) M3
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Fig. 6. Time series of monthly precipitation with different bias-correction methods for observed (green line), median (red line) and 90%
confidence interval (pink contour) of 126 ensemble at Hapcheon station
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Fig. 6. Time series of monthly precipitation with different bias-correction methods for observed (green line), median (red line) and 90%
confidence interval (pink contour) of 126 ensemble at Hapcheon station (Continue)
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Fig. 7. Time series of monthly precipitation with different bias-correction methods for observed (green line), median (red line) and 90%
confidence interval (pink contour) of 126 ensemble at Muju station
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Table 4. Mean absolute error (mm) between observed and corrected data (forecast period, 2014~2015) for rain gauge stations of study

watersheds
Method Geumsan Muju Jangsu Geochang Sancheong Jinju Hapcheon Mean
M1 1.76 1.41 1.68 1.49 1.64 2.18 1.07 1.60
M2 1.17 0.97 1.11 1.02 1.40 1.34 0.83 1.12
M3 1.56 1.29 1.49 1.35 1.60 1.81 1.11 1.46
M4 1.61 1.37 1.52 1.33 1.60 1.66 0.95 1.43
M5 1.25 1.09 1.28 1.36 1.88 1.36 1.16 1.34
M6 1.28 1.13 1.25 1.16 1.42 1.27 1.01 1.22
M7 1.34 1.10 1.35 1.29 1.38 1.29 1.05 1.26
M8 1.35 1.13 1.32 1.24 1.41 1.30 1.06 1.26
M9 1.29 1.07 1.24 1.13 1.35 1.35 1.04 1.21
MI10 1.50 1.49 1.38 1.53 4.12 1.96 1.68 1.95
Mi11 1.57 1.56 1.46 1.55 1.82 1.88 1.37 1.60
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Table 5. Root mean square error (mm) between observed and corrected data (forecast period, 2014~2015) for rain gauge stations of study

watersheds
Method Geumsan Muju Jangsu Geochang Sancheong Jinju Hapcheon Mean
M1 5.24 3.86 5.02 597 6.78 10.96 4.79 6.09
M2 3.85 2.46 3.12 2.99 8.17 6.54 2.66 426
M3 5.07 4.08 5.13 6.42 7.10 9.54 5.79 6.16
M4 4.56 3.38 4.03 4.16 6.68 7.05 3.41 4.75
M5 427 3.60 438 522 7.00 6.27 5.07 5.12
M6 435 3.72 4.48 5.42 6.84 6.36 5.47 5.23
M7 4.65 3.93 4.79 5.96 8.59 6.98 6.41 5.90
M8 4.88 4.12 4.79 5.94 9.12 7.12 6.70 6.10
M9 4.65 3.92 4.61 5.63 7.92 6.77 5.89 5.63
MI10 8.20 11.13 6.26 12.84 72.47 22.00 20.09 21.86
Mi1 9.39 12.88 7.55 13.37 17.33 19.65 13.08 13.32
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