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Cross Correlations between Probability Weighted Moments
at Each Sites Using Monte Carlo Simulation
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Abstract

In this study, cross correlations among sample data at each site are calculated to obtain the
asymptotic cross correlations among probability weighted moments at each site using Monte Carlo
simulation. As a result, the relations between the asymptotic cross correlations among probability
weighted moments and the inter-site dependence among sample data at each site are nearly a linear
relation with slope 1. The smaller ratio of concurrent data size to entire sample size is, the weaker
the relationship grows. Simple power function which the correction term in power function accounts
for the differences of the sample size between two sites was fitted to each case to estimate the
parameter. It is noted that this result can be used in the various researches which include the
estimation of the variance of quantile considering cross correlations.
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Table 1. The Sample Size used in the Monte Carlo Experiments

Series n, n; n; N, =n, +ni]» N] =nj+ni]-
1 0 30 0 30 30
2 0 30 20 30 50
3 0 30 40 30 70
4 20 30 20 50 30
5 20 30 40 50 50
6 40 30 40 70 70
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Table 2. Estimated Values for Various Monte
Carlo Experiments

Case 5 R? SSE
p(BynB,) | 0983 0.99845 0.22300
(B, B,) 1.016 0.99670 0.47529
p(B, B, ) 1.019 0.98784 1.74883
p(B, B, ) 1.030 0.99792 0.29847
p(B, . B,) 1.024 0.99539 0.66337
p(B, .1, ) 1.057 0.99546 0.65316

Table 3. Results of Forming Regions
(s|&d 5, 2007)

Region Sl{b N uml?er Number
Region of Site of Data
HANO1 55 1209
Hangang HANO2 25 422
HANO3 42 756
KUMO01 12 255
Kumgang KUMO02 18 345
KUMO3 20 273
NAKO1L 37 587
Nakdonggang NAKO2 55 989
NAKO3 26 423
Nambhaean NAMO1 14 436
Sumjingang SUMO1 10 161
Tonghaean TONO1 9 298
YOUO1 28 427
Youngsangang
YOUO02 27 598
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Fig. 3. Correlation between PWMs Across Sites as a Function of the Correlation between Annual

Maximum 24hr Series in HANO1 Region
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