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Two issues

» Rainfall records are short or incomplete
A Doubtful sizing of infrastructure
=» Use of global gridded data (ERA5)

» Most historical records are daily
A Need finer temporal resolution
<» Scaling in duration of precipitation

Vienna
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® 1979-2018 (40 years)
e Worldwide ERA5 (0.25°, hourly)
e 35 MIDAS stations over the UK (for

comparison)

Input data

ERAS5: max intensity in 2018
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Parametrized eXtreme Rainfall (PXR)

® Based on ERAS precipitation 1979-2018
0.25° (~31 km), hourly
Include goodness of fit

Confidence intervals with bootstrap

PXR-2

® Two variables

¢ Discrete GEV parameters for 19
durations (1 h to 360 h)

doi.org/10.5281/zenodo. 2616438

& Download it on Zenodo!

PXR-4
® Four variables
® Based on duration scaling

e Continuous range of durations


doi.org/10.5281/zenodo.2616438
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Goodness of fit of the GEV distribution

0.90 092

Mean of Filliben's r.

rerit at the 5% significance level from Heo et al. [1].

Filliben's r (rery = 0.94)

0.96

0.08 010 012 014 016
Kolmogorov-Smirmov D (Dere = 0.14)

Mean of Kolmogorov-Smirnov’s D.

D.rit at the 5% significance level is obtained by

Monte-Carlo simulation (Lilliefors test)

O ~5% of rejection is expected at the 5% significance level. [2]
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GEV parameters scaling

Jakarta Sydney Beijing

Sample sites location

Niamey Nairobi

Mexico City

T T L B M S S L B M S A T T
1 3 6122448120360 1 3 6122448120360 1 3 6122448120360 1 3 6122448120360

d (hours) d (hours) d (hours) d (hours)
«  Location u « Scaleo — ad® ad® 95% ClI
Location i1 95% ClI Scale 0 95% ClI —— bd? bd? 95% CI

GEV parameters and their scaling in duration at a selection of cities (PXR). Uncertainty from bootstrap.

@ Strong scaling (globally, r2 > 0.91 and r2 > 0.88)
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Global distribution of scaling parameters
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Scaling gradients («, 3) of the GEV parameters (u, o)

@ Spatial patterns (e.g. mountains, deserts)

Parameter value
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Whole world

MIDAS stations

T T
3 6 12 24 48 120 360 1

d (hours)

—— ERAS5 median
—— MIDAS median

T T T
3 6 12 24 48 120 360

d (hours)

95% of ERAS
95% of MIDAS

i}

-20% T
1 3 6 12 24 48 120 360
duration

Mean percentage error between intensities

information

from PXR-4 (scaled) and PXR-2 (direct fitting)

References .
Median percentage error between the scaled parameters and the

parameters from fitting

3 @ Smaller error due to scaling with point data vs gridded data.
] 1 @ Difference due to characteristics of ERA5? (i.e. underestimation of short,
intense precipitation)
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0
Median Percentage Error of intensities between PXR and MIDAS gauges
9 O Coherent with expected areal reduction factor [3].
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Theory

Estimation of GEV parameters

Annual Maxima Series follow a Generalized Extreme Value (GEV)
distribution [4]:

N\ 1/k
! “) if o # 0

oo _(
F(I) = o u)}
ifr=0

I—
exp [exp | —
o

I: rainfall intensity, p.: location, o: scale and «: shape.

If & = 0: Gumbel. If & < 0: Fréchet.

k is sensitive to record length and therefore difficult to estimate [4, 5]. We set
k= —0.114 4, 6].

1, o are estimated with the Probability-Weighted Moments [7].
The intensity (i.e. quantile) is then estimated with:

i(d,T)=pg +og4y

y7{1—[—|n1—1/T }/ﬁ

GEV parameters scaling

GEV parameters (1, o) scale in duration (d) [6, 8]:

pg =ad® oy =bd?
Therefore:
i(d, T) = ad® — bdPy

The annual maxima are estimated for 79 durations (1 to 360 hours).
Then, (a, o, b, ) are found by linear regression on a log-log scale.

The confidence interval of both the GEV and scaling parameters are estimated
via bootstrapping with 1000 samples.
In total, the GEV is fitted 19.7 billion times.
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