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The Problem of Rainfall ExtremesThe Problem of Rainfall Extremes

AsymptoticsAsymptotics

Imax,T (d)= max{I1(d), …, IT/d (d)} 

MF: I(d/r) = Wr I(d)  ,    d <D 

LDLD domaindomain

EV2(EV2(kkαααααααα), ), 

kkαααααααα ≥≥≥≥≥≥≥≥ kEV from from WWrr

11
αα >1>1

11 αα <1<1

log (T/d)

log (d)d

GEV(GEV(kkEVEV)),, kkEVEV fromfrom II((dd)) tailtail

T = 1yr
10

100

11
αα =1=1T =const.

common assumptioncommon assumption

11
αααααααα*>>1*>>1

EVEV domaindomainactualactualαα >>αα**

11



AsymptoticsAsymptotics: Example : Example 

�� BetaBeta--lognormal MF process with parameters lognormal MF process with parameters ((CCββ ,, CCLNLN))
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NonNon--AsymptoticsAsymptotics
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1.1. Numerical calculationNumerical calculation

2.2. GEVGEV((kk) approximation over a range of or return periods) approximation over a range of or return periods
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Example of Example of GEV(GEV(kk) Approximation) Approximation
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�� ((CCββ , C, CLNLN) model ) model 

�� Return period range: Return period range: 11--100100 yearsyears

average best fit for rainfallaverage best fit for rainfall

EV valueEV value
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Theoretical and Empirical Theoretical and Empirical kk ValuesValues

•• Large sample varianceLarge sample variance

•• Bias of some methodsBias of some methods

•• Deviations from Deviations from multifractalitymultifractality
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ConclusionsConclusions

�� The The EV conditionsEV conditions are not met by annual rainfall maximaare not met by annual rainfall maxima

�� LD theoryLD theory

asymptoticsasymptotics

((dd →→ 0, 0, T T == const.)const.) IImax,Tmax,T ((dd) ~ EV2() ~ EV2(kk) with ) with k k >> >> kkEVEV

EV theoryEV theory

�� NonNon--asymptoticsasymptotics
GEVGEV((kk)) approx.approx. over a range of return periods over a range of return periods 

�� Implications for IDF Implications for IDF 

estimationestimation
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Mild dependenceMild dependence of of kk((dd)) on MF parameterson MF parameters

((dd = const., = const., TT→→∞∞)


