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Abstract

This study developed a climate informed Bayesian nonstationary frequency model which allows us to
forecast seasonal summer rainfall at Nakdong River. We constructed a 37-year summer rainfall data set
from 10 weather stations within Nakdong river basin, and two climate indices from sea surface temperature
(SST) and outgoing longwave radiation (OLR) were derived through correlation analysis. The selected
SST and OLR have been widely acknowledged as a climate driver for summer rainfall. The developed
model was applied first to the 2010-year summer rainfall (888.1 mm) in order to assure ourself. We demon-
strated model performance by comparing posterior distributions. It was confirmed that the proposed model
is able to produce a reasonable forecast. The forecasted value is about 858.2 mm, and the difference between
forecast and observation is about 30 mm. As the second case study, 2011-year summer rainfall forecast
was made using an observed winter SSTs and an assumed 50% value of OLRs. The forecasted value is
967.7mm and associated exceedance probability over average summer rainfall 680 mm is 92.9%. In
addition, 50-year return period for summer rainfall was projected through the nonstationary frequency
model. An exceedance probability over 1,400 mm corresponding to the 50-year return level is about 73.7%.
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Fig. 1. Spatial Correlation Analysis Between JAS (July-August-September) Rainfall over Nakdong River Basin
and Previous Year OND (October-November-December) SSTs. The Red Dotied Line Indicates Selected

Zone for Deriving SST Index
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Fig. 2. A Scatter Plot Between JAS (July-August—September) Rainfall and the Derived SST Index. The Red

Line Indicate a Linear Regression Line

BON
50N
aond B
308
20N

13N

Fig. 3. Spatial Correlation Analysis Between JAS (July-August-September) Rainfall over Nakdong River Basin
and June OLR. The Red Dotted Line Indicates Selected Zone for Deriving OLR Index
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Fig. 5. Diagram Showing Concept of the Hierarchical Bayesian Network Model for Seasonal Rainfall Forecasting

(a) Normal Probability plot (b) Gumbel Probability Plot (c) Empirical and Gumbel estimated cdf
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Table 1. Exceedance Probability Driven by Predictive Posterior Distribution of 2011 Summer Rainfall.
The Exceedance Probabilities According to Various Levels are Calculated from p(Q; ., > Q.0

Summer Rainfall 680 mm 800 mm 1,000 mm 1,200 mm 1,400 mm
(Annual Mean)

Exceedance Probability 92.93% 80.83% 42.70% 10.95% 1.77%
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