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Just to know what we are talking about

Flood Frequency Analysis (FFA) = estimation of upper quantiles of peak
flows probability distribution, obtained from annual or partial duration series.
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Sometimes the truth depends on the point of view
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The true distribution

When we know It... If we knew it..
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If we know It...
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~When we know the true distribution”

» We can identify the theoretical properties of estimation methods
» But the hypothetical model differs from the true one!

> upper part of PDF is outside the scope of actual observation range

> peak flows are error-corrupted data and their quality of information is
rather low

> no simple statistical model can reproduce the data set in its entire
range of variability

> probability of correct identification of PDF on the basis of short
hydrological samples is very low

}

Traditional approach based on the knowledge
of theoretical distribution is not acceptable
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So, , If we know the true distribution”

...and we try to estimate the parameters of the false one

» We can investigate the errors, which are due to applied
estimation method and to the model misspecification
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Probability distributions

Distribution

Probability density function (PDF)
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Estimation methods

L Method built on mean deviation - MDM

MDM Location Dispersion Skewness
Measure H §,=[x—pdF(x)| & =u-x,
i i o o
Dimensionless ) 5C, = 5C, =5
measure U p
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True hypothetical distribution

X Two-parameter distributions
T=LN2,H=LN2and T=LG, H=LG
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Accuracy of upper quantile estimates
two-parameter PDFs
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Accuracy of upper quantile estimates
three-parameter PDFs
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False hypothetical distribution but we know the true one

X Two-parameter distributions
T=LN2,H=LGand T =LG, H=LN2
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Accuracy of upper quantile estimates
two-parameter PDFs
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Accuracy of upper quantile estimates
three-parameter PDFs
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We don’'t know the true distribution
and we want to choose among the
candidate-distributions

AKAIKE information criterion

AIC = —2In(L(g(x|8)) + 2K

2K(K + 1)

AlCc = =21In(L(g(x10)) + 2K +—F—

The best (true?) model = this one of the lowest AIC value
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But... there are some doubts

v Differences between AIC values for
different models are small in context of
data accuracy

v Consequences of the best distribution type
changes, when the length of observation
series increases

v Number and type of candidate
distributions
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The solution I1s to use the information
provided by the cadidate distributions

and aggregate the results obtained from different models
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Aggregation of guantiles
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Variance of the aggregated guantile

§2(%p) = S*(%s, ) + S2
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The results

The results for winter maxima at Tczew on the Vistula river
(1921-2003)

| |Distribution AlIC S W, X 00 S(Xg.00)
o (m3s1) | (mPs?)
1 P3 1430.205 0 0.299 7800 549.1
2 EV3 1430.535 | 0.330 | 0.254 7570 574
3| InN3 1430.507 | 0.302 | 0.257 8270 708.6
4 INP3 1431.113 | 0.908 | 0.190 0310 835.0
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The weiqgths versus time (the length of the observation series)

Tczew; winter peak flows Tczew; summer peak flows
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The quantiles versus time (the length of the observetion series)
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Conclusions

v Ranking of estimation methods in respect to upper quantile accuracy depends on:
- type of distributions, both real and hypothetical
- number of distribution parameters
- sample size

v For two-parameter distributions, in the case of model misspecification, the MLM
yields the highest bias of quantile estimates, regardless on the sample size, while
the MOM the smallest one

v Presented analysis can be a source of information about the properties of selected
distribution and estimation (D/E) procedures

v" Studies should be extended for other distributions

v'/Aggregation method will be regarded as sharpening operation in fuzzy sets theory
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