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Introduction
Flood Frequency Analysis (FFA) = estimation of upper quantiles of peak 
flows probability distribution, obtained from annual or partial duration series; 
assumed pdf is the statistical hypothesis

‘Magnitude – return period’ relationship
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Introduction
Frequency distribution function in FFA:

without upper bound
with non-negative skewness

For at-site FFA two-parameter distributions are recommended 
(e.g. Cunnane, 1989)

+
Skewness is expressed by dimensionless dispersion measure

Accuracy of dispersion measure is particularly important



Second L-moment vs standard deviation   
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DIMENSIONLESS DISPERSION MEASURES = 
VARIATION COEFFICIENTS 

( )

( )
μλ

λλ

μσ

≡
==

==
−

−

1

param2

12

param2

shape/

shape/

hLC

gC

V

V



Second L-moment vs standard  deviation
ADVANTAGES OF SECOND L-MOMENT:
• small

 
bias

 
of

 
estimators

• no algebraic
 

bound
 

of
 

estimator
 

ratios, e.g. of
 

LĈv 
• existence

 
when

 
the

 
mean

 
of

 
population

 
exists

• robustness
 

to the
 

largest
 

sample
 

elements

SECOND L-MOMENT IS HIGHLY COMPETITIVE

L-MOMENTS SYSTEM IS RECOMMENDED TO USE IN FFA
(e.g. Robson

 
& Reed, 1999)

FIND SECOND L-MOMENT (LCv)
 

FOR „flood-like”
 

PDF’s
 which

 
don’t

 
have

 
derived

 
L-moments

GOAL 



Inverse Gaussian
Inverse Gaussian = Convective Diffusion = Halphen A
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Second L-moment derivation
Interest: ?? ),(shape === hhLCV β

Methodology:
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Second L-moment derivation
Polynomial least square fitting procedure (e.g. Krysicki et al., 1999)
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Range confirmation                 

For 36 series of annual peak flows of Polish rivers, 
at least 85 years long measurements:
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Methodology confirmation     

N=10000 gamma log-Gumbel 
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0.2 0.200 0.112 0.112 0.201 0.100 0.100
0.6 0.600 0.324 0.325 0.595 0.241 0.240
1.0 1.008 0.500 0.502 0.924 0.315 0.320
2.0 2.010 0.763 0.761 1.339 0.380 0.380

 



Conclusions                        
Linear moments system has several desirable properties in respect
to FFA (e.g. very small bias of sampling L-moments).

Lack of analytical form of L-moments for some distributions
precludes from using L-moments method for them. 

In respect to small bias of L-moments estimates, the simulation
experiment can be used to derive the population L-moments. 

For inverse Gaussian second degree polynomial gives sufficiently
good approximation of and vice versa. ( ) ( )β'hLCChLC VVV =⇒=

Comparison of obtained from simulation approach and from
analytical formula for distributions having the explicit L-moments, 
confirms the validity and high accuracy of the methodology.

VLC



Plans                                              
to apply the methodology for L-moments (of any order)
derivation for two- and three-parameter distributions having
no analytical form of L-moments
to elaborate the estimation method of large quantiles based on 
L-moments
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