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Development of Multisite Spatio-Temporal Downscaling Model
for Rainfall Using GCM Multi Model Ensemble

ABSTRACT

General Circulation Models (GCMs) are the basic tool used for modelling climate. However, the spatio-temporal discrepancy between
GCM and observed value, therefore, the models deliver output that are generally required calibration for applied studies. Which is
generally done by Multi-Model Ensemble (MME) approach. Stochastic downscaling methods have been used extensively to generate
long-term weather sequences from finite observed records. A primary objective of this study is to develop a forecasting scheme which
is able to make use of a MME of different GCMs. This study employed a Nonstationary Hidden Markov Chain Model (NHMM) as
a main tool for downscaling seasonal ensemble forecasts over 3 month period, providing daily forecasts. Our results showed that the
proposed downscaling scheme can provide the skillful forecasts as inputs for hydrologic modeling, which in turn may improve water
resources management. An application to the Nakdong watershed in South Korea illustrates how the proposed approach can lead to
potentially reliable information for water resources management.
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Fig. 1. Graphical Model Interpretation of a Non-Stationary Hidden Markov Chain Model
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Fig. 2. Bayesian Network Representation of a Stationary HMM Satisfying Conditional Independence Assumptions (Kwon et al., 2013a)
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Fig. 3. Graphical Model Interpretation of a Hypothetical Chow-Liu Tree Algorithm with NHMM
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Fig. 4. Weather Station Locations of the Nakdong River Watershed

Table 1. Weather Station in Nakdong River Basin(1983 ~2005)

Station Name | Station Code | Latitude | Longitude Ele(\I/Et)ion
Daegu 143 35053 128°37' 64.1
Busan 159 35°06' 129°01° 69.6
Jinju 192 35°09’ 128°02 30.2

Yeongju 272 36°52' 128°31 210.8

Mungyeong 273 36°37' 128°08’ 170.6
Gumi 279 36°07’ 128°19' 48.9

Yeoncheon 281 35058’ 12857’ 93.6

Geochang 284 35°40' 127°54' 226.0

Hapcheon 285 35033 128°10' 33.1

Sancheong 289 35024’ 127052 138.1
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