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Abstract

The GloSea5 (Global Seasonal forecasting system version 5) is provided and operated by the KMA (Korea Meteorological
Administration). GloSea5 provides Forecast (FCST) and Hindcast (HCST) data and its horizontal resolution is about 60km (0.83° x
0.56°) in the mid-latitudes. In order to use this data in watershed-scale water management, GloSea5 needs spatial-temporal downscaling.
As such, statistical downscaling was used to correct for systematic biases of variables and to improve data reliability. HCST data is
provided in ensemble format, and the highest statistical correlation (R* = 0.60, RMSE = 88.92, NSE = 0.57) of ensemble precipitation
was reported for the Yongdam Dam watershed on the #6 grid. Additionally, the original GloSea5 (600.1 mm) showed the greatest
difference (-26.5%) compared to observations (816.1 mm) during the summer flood season. However, downscaled GloSea5 was shown
to have only a —3.1% error rate. Most of the underestimated results corresponded to precipitation levels during the flood season and the
downscaled GloSea5 showed important results of restoration in precipitation levels. Per the analysis results of spatial autocorrelation
using seasonal Moran’s I, the spatial distribution was shown to be statistically significant. These results can improve the uncertainty of
original GloSea5 and substantiate its spatial-temporal accuracy and validity. The spatial-temporal reproducibility assessment will play
a very important role as basic data for watershed-scale water management.
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Fig. 6. Probability distribution of Yondam Dam watershed during 1996~2009
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Table 2. Summary of seasonal precipitation results before and after
the BCSD of Yongdam Dam watershed

Baseline Baseline (Sim) (mm)
Season
(Obs) (mm) | Original GloSea5 | Downscaled GloSea5

. 275.5 266.3
Spring 237.1 (162)* (12.3)*
600.1 791.0
Summer 816.1 (-26.5)* (3.1)*
210.0 223.1
Autumn 218.6 (3.9)* @2.1)*
. 77.5 74.4
Winter 81.7 (-5.2)* (-9.0)*
1163.1 1354.8
Year 1353.5 (-14.1)* (0.1)*

* Rate of change of Sim. from Obs.
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(c) Random

Fig. 11. Classification of spatial autocorrelation
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