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Development of a Stochastic Precipitation Generation Model for
Generating Multi-site Daily Precipitation

Moy

Jeong, Dae-ll

Abstract

In this study, a stochastic precipitation generation framework for simultaneous simulation of daily precipitation at multiple
sites is presented. The precipitation occurrence at individual sites is generated using hybrid-order Markov chain model which
allows higher-order dependence for dry sequences. The precipitation amounts are reproduced using Anscombe residuals and
gamma distributions. Multisite spatial correlations in the precipitation occurrence and amount series are represented with spa-
tially correlated random numbers. The proposed model is applied for a network of 17 locations in the middle of Korean pen-
insular. Evaluation statistics are reported by generating 50 realizations of the precipitation of length equal to the observed
record. The analysis of results show that the model reproduces wet day number, wet and dry day spell, and mean and standard
deviation of wet day amount fairly well. However, mean values of 50 realizations of generated precipitation series yield around
23% Root Mean Square Errors (RMSE) of the average value of observed maximum numbers of consecutive wet and dry days
and 17% RMSE of the average value of observed annual maximum precipitations for return periods of 100 and 200 years. The

provided model also reproduces spatial correlations in observed precipitation occurrence and amount series accurately.
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¥ZQ0 APATZE Bars and Rodriguez-Tturbe(1976), Wilks
(1998), Yang et al.(2005), Mehrotra and Sharma(2007), 7373
21(2000), R4 52008y & = Ut Bar and Rodriguez-
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o] A FES o83l thiF BT (multivariate
normal distribution)2 FE WFAAAS B3 A A
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Table 1. Transition probabilities for different hybrid-orders of
Markov chain models (source: Wilks, 1999)

order
1 2 3 4
P P P D
po1 Piot Pio piot
transition

probabilities Poot Piool Piool
Pooot P10001
P10001
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Fig. 1 Location of surface observation sites used in this study

204 H5BYE - 20094 9H

Table 2. List of meterological observation stations used in this

study
Number Name Latitude (Longitude sl‘;er:(;f:ar
1 090 4% (Sokcho) 383 128.6 1968
2 101 | &3 (Chuncheon) | 37.9 127.7 1966
3 105 | ZF5(Gangneung) | 37.8 128.9 1961
4 108 23E-(Seoul) 37.6 127.0 1961
5 112 Q1% (Incheon) 37.5 126.6 1961
6 114 =F(Wonju) 373 127.9 1973
7 119 = (Suwon) 373 127.0 1964
8 129 23%2}+(Seosan) 36.8 126.5 1968
9 131 ZJ<F(Cheongju) 36.6 127.4 1967
10 | 202 | 3 (Yangpyeong) | 37.5 127.5 1973
11| 203 0] (Icheon) 373 127.5 1973
12| 211 Q1A (Inje) 38.1 128.2 1973
13 | 212 | 2% (Hongcheon) | 37.7 127.9 1973
14| 221 A5 (Jecheon) 37.1 128.0 1973
15| 232 Z19H(Cheonan) 36.8 127.1 1973
16 | 272 5= (Yeongju) 36.9 128.5 1973
17| 273 | &7 (Mungyeong) | 36.6 128.1 1973
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