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Derivation of Relationship between Cross-site Correlation among data and
among Estimators of L-moments for Generalize Extreme value distribution
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Abstract

Generalized Extreme Value (GEV) distribution is recommended for flood frequency and extreme rainfall distribution in
many country. L-moment method is the most common estimation procedure for the GEV distribution. In this study, the rela-
tionships between the cross-site correlations between extreme events and the cross-correlation of estimators of L-moment ratios
(L-moment Coefficient of Variation (L-CV) and L-moment Coefficient of Skewness (L-CS)) for data generated from GEV dis-
tribution were derived by Monte Carlo simulation. Those relationships were fit to the simple power function. In this Monte
Carlo simulation, GEV+ distribution were employed wherein unrealistic negative values were excluded. The simple power
models provide accurate description of the relationships between cross-correlation of data and cross-correlation of L-moment
ratios. Estimated parameters and accuracies of the power functions were reported for different GEV distribution parameters
combinations. Moreover, this study provided a description about regional regression approach using Generalized Least Square
(GLS) regression method which require the cross-site correlation among L-moment estimators. The relationships derived in this
study allow regional GLS regression analyses of both L-CV and L-CS estimators that correctly incorporate the cross-corre-
lation among GEV L-moment estimators.
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Table 1. Sample sizes of the series in the Monte Carlo
experiments used to verify the effect of sample size

difference
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1 0 20 0
2 20 20 0
3 20 20 20
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Table 2. Estimated parameters and R? of simple power function for positive Dy Versus p(7,, %zy) for GEV+ distribution

Tox, Ty~ 0.1 Txs Ty~= 0.2 Txs Ty~= 0.3 Tox, T2y~ 0.4 Tx, Ty~ 0.5 Tx, Ty~ 0.1, 0.5 R2

a 1.0 1.0 1.0 1.0 1.0 1.0

Ky K= 0.5 > 0.987
’ b 1.4 1.4 1.4 1.5 1.5 1.7
a 1.0 1.0 1.0 1.0 1.0 1.0

K K= -0.4 > 0.987
b 1.4 14 1.5 1.5 1.6 1.9
a 1.0 1.0 1.0 1.0 1.0 0.9

K K= 0.3 > 0.988
b 1.5 1.5 1.6 1.6 1.7 1.8
a 1.0 1.0 1.0 1.0 1.0 0.9

K K= -0.2 > 0.989
’ b 1.5 1.6 1.6 1.7 1.7 2.0
a 1.0 1.0 1.0 1.0 1.0 0.9

K K=-0.1 > 0.989
b 1.6 1.6 1.7 1.7 1.8 2.2
a 1.0 1.0 1.0 1.0 1.0 0.8

K K= 0.0 > 0.990
b 1.6 1.7 1.7 1.8 1.8 2.1
a 1.0 1.0 1.0 1.0 1.0 0.8

K 6= 0.1 >0.991
’ b 1.7 1.7 1.7 1.8 1.9 2.1
a 1.0 1.0 1.0 1.0 1.0 0.8

K K= 0.2 >0.991
b 1.7 1.7 1.7 1.8 1.9 2.0
a 1.0 1.0 1.0 1.0 1.0 0.8

K K= 0.3 > 0.992
b 1.7 1.6 1.7 1.8 1.8 1.8
a 1.0 1.0 1.0 1.0 1.0 0.8

K k=04 > 0.993
’ b 1.6 1.6 1.7 1.7 1.8 1.7
a 1.0 1.0 1.0 1.0 1.0 0.9

K K= 0.5 > 0.992
’ b 1.5 1.6 1.6 1.7 1.8 1.8
a 0.9 0.9 0.9 0.9 0.9 0.6

-0.3, 0.1 > 0.994
b 1.8 2.1 23 2.1 1.9 2.5

Table 3. Estimated parameters and R? of simple power function for for Pxy Positive T3y, %3y) versus for GEV+ distribution

Ty Ty= 0.1 | 7oy, )= 0.2 | oy, 7= 0.3 | By, 7= 04 | oy, = 0.5 | By, 7,=0.1, 0.5 R’

a 1.0 1.0 1.0 1.0 1.0 1.0

Ky K= -0.5 >0.990
: b 2.0 2.0 2.0 2.0 2.0 2.0
a 1.0 1.0 1.0 1.0 1.0 1.0

Ky, k5= -0.4 > 0.989
b 2.0 2.0 2.0 2.0 2.0 2.0
a 1.0 1.0 1.0 1.0 1.0 1.0

Ky K=-0.3 > 0.989
’ b 2.1 2.1 2.1 2.1 2.1 2.1
a 1.0 1.0 1.0 1.0 1.0 1.0

Ky, K=-0.2 > (.989
: b 2.3 2.3 2.3 2.3 2.2 2.2
a 1.0 1.0 1.0 1.0 1.0 1.0

Ky, 5= -0.1 > 0.989
b 2.4 2.4 2.4 2.4 2.3 2.4
a 1.0 1.0 1.0 1.0 1.0 1.0

Ky, K,=0.0 > (0.988
’ b 2.5 2.5 2.5 2.5 2.3 2.5
a 1.0 1.0 1.0 1.0 1.0 1.0

Ky, K=0.1 > (.988
: b 2.6 2.6 2.7 2.6 2.4 2.6
a 1.0 1.0 1.0 1.0 1.0 1.0

K, 55=0.2 > (.988
b 2.7 2.7 2.7 2.6 2.5 2.7
a 1.0 1.0 1.0 1.0 1.0 1.0

Ky, k=03 > 0.989
’ b 2.7 2.7 2.7 2.6 2.5 2.8
a 1.0 1.0 1.0 1.0 1.0 1.0

Ky K= 0.4 > (.989
: b 2.6 2.8 2.7 2.6 2.5 2.8
a 1.0 1.0 1.0 1.0 1.0 1.0

K, 5=0.5 > 0.990
b 2.6 2.7 2.7 2.5 2.4 2.8
a 1.0 1.0 1.0 1.0 1.0 1.0

Ky, K=-0.3, 0.1 > (0.987
’ b 2.4 2.4 2.4 2.4 2.3 2.4
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Table 4. Estimated parameters and R? of simple power function for for positive Dy Versus p(7sy, %3y) for GEV+ distribution

Dy, Ty~ 0.1 Dy, Ty= 02 | Ty, )= T = 0.4 | Ty, =05 | B, 1y~ 0.1, 0.5 R?
a 0.8 0.9 0.9 1.0 1.0 0.8
Ky, K= -0.5 > 0.997
’ b 1.7 1.9 1.8 2.1 2.1 1.7
a 0.8 0.9 0.9 0.9 1.0 0.8
K K= -0.4 > 0.997
’ b 1.8 2.0 1.9 1.9 2.2 1.8
a 0.8 0.8 0.9 0.9 0.9 0.8
Ky, K= -0.3 > 0.996
’ b 2.0 1.9 2.2 2.2 2.0 1.9
a 0.8 0.8 0.8 0.8 0.9 0.8
Ky K= -0.2 >0.995
’ b 2.4 2.3 2.3 22 2.2 2.2
a 0.6 0.7 0.7 0.7 0.8 0.7
K K= -0.1 >0.995
’ b 2.1 2.5 2.5 2.0 2.1 2.2
a 0.5 0.5 0.5 0.7 0.7 0.6
K, K= 0.0 > 0.989
’ b 2.5 2.4 2.2 23 1.9 2.3
a 0.3 0.3 04 0.6 0.6 0.5
Ky, K= 0.1 > (.982
’ b 2.5 2.4 2.0 2.1 1.7 2.2
a 0.1 0.2 04 0.5 0.6 04
K K=0.2 > 0911
’ b 2.1 3.3 2.1 1.8 1.8 2.0
a 0.0 0.0 0.3 0.5 0.5 0.3
K, k=03 >0.972
’ b * * 1.4 1.8 14 14
a 0.0 0.0 0.3 04 0.5 0.3
K, k=04 > 0.946
’ b * * 1.3 1.2 14 14
a 0.0 0.0 0.3 04 0.5 0.3
K K=0.5 > 0915
’ b * * 1.1 1.2 1.4 1.3
a 0.6 0.7 0.7 0.8 0.9 0.7
Ko K,=-0.3, 0.1 > 0.984
’ b 2.5 2.8 2.4 23 23 2.8
*When 0, fit is independent of b value, and is undefined.
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