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The comment by de Haan (2007) offers a welcomed
opportunity to outline further the significance of the
issue of plotting positions in the analysis of extreme
events. As noted by de Haan, the purpose of the extreme value analysis is to estimate the return periods of
hazardous events, or vice versa, to estimate the magnitude of such phenomena that have a probability of “exceedance” that is acceptable as a risk level. The issues
raised and numbered by de Haan are discussed below:
1) The generally used term “plotting position” dates
from the days when the graphical analysis was the
only available method. This term is, perhaps, misleading today. “Probability position” would be more
appropriate, because it associates a probability with
the order-ranked data in a fundamental way and
because, contrary to what is implied by de Haan, the
issue of plotting positions is by no means limited to
the graphical presentation. The probability estimates must always be determined before any kind of
analysis of the order-ranked extremes can be made
(see, e.g., Coles 2001, p. 36). For example, estimating the parameters of a measured distribution by the
maximum likelihood method is done by orderranked extremes, which requires first determining
the plotting positions (Jones 1997; Rasmussen and
Gautam 2003; Jordaan 2005).
2) It was mentioned in Makkonen (2006) that in modern analysis a generalized extreme value distribution, that is, a family of classical extreme value distributions, is also used. This was to outline that the
error made in using a wrong plotting formula affects
the analysis whatever the chosen statistical model is.
The Gumbel model was used as an example only.
The point by de Haan that an appropriate statistical
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model must be chosen is certainly important (see
also Harris 2001, 2004; Cook and Harris 2004), but,
before any model is fitted, the data should be correct. Model selection and the fitting methods are
unrelated to determining first the correct model-free
plotting positions and were outside the scope of
Makkonen (2006).
3) The purpose of the analysis for extrapolation was
explained in the legend of Fig. 1 of Makkonen
(2006). The peak-over-threshold method was also
mentioned, pointing out that errors in the plotting
positions affect the analysis in that method also.
De Haan offers the view that some other statistical
methods have overruled the extreme value analysis
based on probability plotting of order-ranked data.
This is not so in the fields of meteorology, hydrology,
and civil engineering. The classical Gumbel analysis is
still the most commonly used method in wind analysis
(see the review by Palutikof et al. 1999), and the modern variations of it, such as the use of the general extreme value function and the peak-over-threshold
method, are widely applied to order-ranked data that
require determining the plotting positions.
A clear indication of the relevance of the classical
extreme value analysis and the plotting positions is that
they are widely discussed and utilized in the modern
literature. Recent references include in meteorology:
Brabson and Palutikof (2000), Folland and Anderson
(2002), and Kharin and Zwiers (2005); in hydrology:
Hosking and Wallis (1995), Jones (1997), Yu and
Huang (2001), Rasmussen and Gautam (2003), and
Kidson and Richards (2005); and in civil engineering:
Galambos and Macri (1999), Harris (1996, 1999, 2000,
2001, 2004), Cook (1998), Simiu et al. (2001), Cook et
al. (2003), Cook and Harris (2004), Whalen et al.
(2004), and McRobie (2005). Many recent textbooks
include extensive discussion on the classical extreme
value analysis and the plotting positions, as well (e.g.,
Jordaan 2005).
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The final comment by de Haan that the issue of plotting positions is irrelevant to modern extreme value
statistics is unfounded in regard to civil engineering
practices in evaluating return periods of natural hazards
for structural design. Virtually all international and national building codes and regulations are based on return-period data obtained by the methods that involve
determining the plotting positions. Thus, it is not overstating to note that the structural design of our entire
modern built environment is based on them. As a consequence, when Makkonen (2006) showed that these
data are largely erroneous, the issue of correcting them
is highly relevant to public safety worldwide. A reanalysis of these historical data is required to validate
present engineering practices even if more prudent
methods were to be used in the future.
As a final note regarding the relevance of the findings by Makkonen (2006) in today’s civil engineering
work, Hazen’s formula is the default plotting position
in the MATLAB proprietary software, Jenkinson’s formula is recommended in the National Institute of Standards and Technology handbook of statistical methods
(NIST/SEMATECH 2006), Gringorten’s formula is
preferred in the review on methods of calculating extreme wind speeds by Palutikof et al. (1999), Hazen’s
and Cunnane’s formulas are recommended in a recent
textbook by Jordaan (2005), and the numerical method
by Harris (1996) is still being promoted in scientific
literature. As shown by Makkonen (2006), all of these
methods result in underestimating the risk of hazardous
weather events and other extreme phenomena.
REFERENCES
Brabson, B. B., and J. P. Palutikof, 2000: Tests of the generalized
Pareto distribution for predicting extreme wind speeds.
J. Appl. Meteor., 39, 1627–1640.
Coles, S., 2001: An Introduction to Statistical Modeling of Extreme
Values. Springer, 208 pp.
Cook, N. J., 1998: Improving the Gumbel analysis by using M-th
highest extremes. Wind Struct., 1, 25–42.
——, and R. I. Harris, 2004: Exact and general FT1 penultimate
distributions of extreme wind speeds drawn from tail-equivalent Weibull parents. Struct. Saf., 26, 391–420.
——, ——, and R. Whiting, 2003: Extreme wind speeds in mixed
climates revisited. J. Wind Eng. Ind. Aerodyn., 91, 403–422.
de Haan, L., 2007: Comments on “Plotting positions in extreme
value analysis.” J. Appl. Meteor. Climatol., 46, 396.

VOLUME 46

Folland, C., and C. Anderson, 2002: Estimating changing extremes using empirical ranking methods. J. Climate, 15, 2954–
2960.
Galambos, J., and N. Macri, 1999: Classical extreme value model
and prediction of extreme winds. J. Struct. Eng., 125, 792–794.
Harris, R. I., 1996: Gumbel re-visited—A new look at extreme
value statistics applied to wind speeds. J. Wind Eng. Ind.
Aerodyn., 59, 1–22.
——, 1999: Improvements to the “method of independent
storms.” J. Wind Eng. Ind. Aerodyn., 80, 1–30.
——, 2000: Control curves for extreme value methods. J. Wind
Eng. Ind. Aerodyn., 88, 119–131.
——, 2001: The accuracy of design values predicted from extreme
value analysis. J. Wind Eng. Ind. Aerodyn., 89, 153–164.
——, 2004: Extreme value analysis of epoch maxima—Convergence, and choice of asymptote. J. Wind Eng. Ind. Aerodyn.,
92, 897–918.
Hosking, J. R., and J. R. Wallis, 1995: A comparison of unbiased
and plotting-position estimators of L moments. Water Resour. Res., 31, 2019–2025.
Jones, D. A., 1997: Plotting positions via maximum-likelihood for
a non-standard situation. Hydrol. Earth Syst. Sci., 1, 357–366.
Jordaan, I., 2005: Decisions under Uncertainty. Cambridge University Press, 672 pp.
Kharin, V. V., and F. W. Zwiers, 2005: Estimating extremes in
transient climate change simulations. J. Climate, 18, 1156–
1173.
Kidson, R., and K. S. Richards, 2005: Flood frequency analysis:
Assumptions and alternatives. Prog. Phys. Geogr., 29, 392–
410.
Makkonen, L., 2006: Plotting positions in extreme value analysis.
J. Appl. Meteor. Climatol., 45, 334–340.
McRobie, A., 2005: The Bayesian approach to extreme events.
Structure and Extreme Events, International Association for
Bridge and Structural Engineering (IABSE Reports, Vol.
90), 378–379.
NIST/SEMATECH, cited 2006: NIST/SEMATECH e-Handbook
of Statistical Methods. [Available online at http://www.itl.
nist.gov/div898/handbook.]
Palutikof, J. P., B. B. Brabson, D. H. Lister, and S. T. Adcock,
1999: A review of methods to calculate extreme wind speeds.
Meteor. Appl., 6, 119–132.
Rasmussen, P. F., and N. Gautam, 2003: Alternative PWM-estimators of the Gumbel distribution. J. Hydrol., 280, 265–271.
Simiu, E., N. A. Heckert, J. J. Filliben, and S. K. Johnson, 2001:
Extreme wind load estimates based on the Gumbel distribution of dynamic pressures: An assessment. Struct. Saf., 23,
221–229.
Whalen, T. M., G. T. Savage, and G. D. Jeong, 2004: An evaluation of the self-determined probability-weighted moment
method for estimating extreme wind speed. J. Wind. Eng.
Ind. Aerodyn., 92, 219–239.
Yu, G.-H., and C.-C. Huang, 2001: A distribution free plotting
position. Stoch. Environ. Res. Risk Assess., 15, 462–476.

Unauthenticated | Downloaded 12/07/21 01:06 PM UTC

