Accepted Manuscript '! ssssss -

i i - i i - L JOURNAL OF
Homogeneity testing for skewed and cross-correlated data in regional flood fre \H YDROLOGY

quency analysis

J. Lilienthal, R. Fried, A. Schumann

PII: S0022-1694(17)30733-3

DOI: https://doi.org/10.1016/j.jhydrol.2017.10.056
Reference: HYDROL 22336

To appear in: Journal of Hydrology

Please cite this article as: Lilienthal, J., Fried, R., Schumann, A., Homogeneity testing for skewed and cross-
correlated data in regional flood frequency analysis, Journal of Hydrology (2017), doi: https://doi.org/10.1016/
j.jhydrol.2017.10.056

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.


https://doi.org/10.1016/j.jhydrol.2017.10.056
https://doi.org/10.1016/j.jhydrol.2017.10.056
https://doi.org/10.1016/j.jhydrol.2017.10.056

Homogeneity testing for skewed and cross-correlated
data in regional flood frequency analysis

J. Lilienthal®*, R. Fried®, A. Schumann®

@ Department of Statistics, TU Dortmund University, Vogelpothsweg 87, 44221
Dortmund, Germany
b Institute of Hydrology, Water Resources Management and Environmental Engineering,
Ruhr-University Bochum, Universititsstr. 150, 44801 Bochum, Germany

Abstract

In regional flood frequency analysis the homogeneity of a group of stations is
an essential assumption. A standard procedure in hydrology to evaluate this
condition is the homogeneity measure of Hosking and Wallis, which applies
L-moments. Disadvantages of it are the lack of power when analysing highly
skewed data and the implicit assumption of spatial independence. To face
these issues we generalize this procedure in two ways. Copulas are applied
to model intersite dependence and trimmed L-moments as a more robust
alternative to ordinary L-moments. The results of simulation studies are
presented to discuss the influence of different copula models and different
trimming parameters. The usage of asymmetrically trimmed L-moments
improves the heterogeneity detection in skewed data. Simple copula models
are sufficient to incorporate the dependence structure of the data in the
procedure. Additionally, a more robust behaviour against extreme events

at single stations is achieved with the use of trimmed L-moments. Strong
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