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* Refined limits for ¢,

Bare (b)
() TP -1/2
Pleqy > (D/d)y]z{zn [t ln(D/d)} (D/dy

G ()
Nfssed (gd =Ca4p Z)

Plegy 2 (D/d)] E{Z C'(V)} y<y
Ple, > (D/d) ]~ 1

| P[Z > (D/d)] EL?d,b C’(y)} Y>>y

= Refined limits for IDF

= Extension to space-time rainfall (IDAF curves and
ARF)




IDF from distribution of g=¢,, Z

n
eq=114;, where 4,,..., A = independent copies of the
= cascade generator A
F, from e recursive numerical procedure (exact)

- analytical approximation, e.g. Z= A, with r,
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Distribution of ¢, ..

Exact Iterative Procedure
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Convolutions needed to evaluate F, and in each step

Approximations
() Z=4,,

(b) Assume independence among &, ; densities
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Other Rainfall Models
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Fitting Models to Data

Model 1

- Identify storms and find their rate 4
- Distribution of D (3-par. gamma)
- Distribution of (/|D) (shifted LN, tail-fitted)
- K(q) within storms
(1<g<3=LN,C, =0.1, same for # D, [, storm types)

Model 2
-D, distribution of 7 (tail-fitted)
- K(q) (/FLN, 0 < ¢ <3)

Model 3

-D and I (= mean rain rate)
-K LN,0<g<3 Note:
@) & 1 ) D 1s different in Models 2 and 3
K(q) 1s different in different models




Model 1

(fit to Florence data)

4.00

e Estimated standard dev. 1 10 100 1000 10000
3.50 - _ 100 g
m Estimated mean value E
3.00 + — Least squares fit 1.8-01 1 D (min)
2.50 N 1E_02 é
2.00 - 0'[1I1 I] =7.325 {11'1(D)}'1'286 1.E-03 f  Empirical frequencies
i 1 —3-parameter Gamma PDF
1.50 o \/ 1E-04
1.00 - o °
—
0.50 - . v ———————
000 ® —— / = —=m g >
050 - E[ln I]1=-0.052 In(D) +0.377 u
100 T T T T T T T T
3 3.5 4 4.5 5 55 6 6.5 7 7.5
In(D
0.25 ( )
. . [ Empirical frequencies
D=35min-55min P quenct
——Fitted normal density
0.20 +
75t percentile
0.15 +
/"\ \
/ X
0.10 + \
0.05 + ‘\
0.00
-2.0 -1.5 -1.0 -0.6 -0.1 0.4 1.3 1.8 2.3 2.8 3.2



Comparison with Empirical IDF
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Conclusions

Several approaches and rainfall models to estimate rainfall
extremes (IDF, IDAF, ARF)

Approaches: from rough IDF scaling limits to actual values
based on marginal and extreme distributions

- IDF scaling for d — 0 more relevant in practice than for 77— oo

- IDF values: similar when using ¢, or ¢, ... Z may be approximated

Models: from simple iid cascades to more complex models with
multifractality limited to storm interiors

- more detailed models needed for storm mixtures

- Fyor F,,, must be tail-fitted

- K(q) fitted using moments of order below ¢, = 3

- K(g) similar for all storm durations, intensities and types (universality?)



