scaling extreme sub-daily

tensities

utz, J; Dyrrdal, A; Haug
K; Dobler, A

Teame.
— —r—
~——— >
Rl T L
— - - X EGU21-252



Sub-daily rainfall

Approximate formula for
intensity-duration-frequency

(IDF).

IDF for sites with daily rain gauge

data but not hourly?

Perhaps very useful...
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Simple formula for sub-daily rainfall intensity

rr, = (= “In fwT

a= correction factor - divergence from exponential distribution (~universal; ~ 1.2);
U = wet-day mean precipitation; f = wet-day frequency (site-specific parameters);
¢ = scaling dependency (~0.4; ~universal? Fractal dimension).

Benestad, R; Lutz, J; Dyrrdal, A; Haugen, JE; Parding, K; Dobler, A; "Testing a simple formula for calculating approximate
intensity-duration-frequency curves", accepted, ERL, DOI: 10.1088/1748-9326/abd4ab



https://iopscience.iop.org/article/10.1088/1748-9326/abd4ab
https://iopscience.iop.org/article/10.1088/1748-9326/abd4ab

Test of scaling In time

Calibrating the formula: X
Dependency factor ¢

from the slopes of the Q. /;
curves

INn(x) [INn{mm)]
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IDF-curves exhibit an almost 0 1 /ﬂ
linear log-log relationships. /

Approximation

In(L/24) [In(day)]



IDF curve for FREDRIKSTAD 10-year return interval IDF curve for HAMAR Il 10-year return interval
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Is the scalin g factor C (~ 04 ) universal or IDF curve for KRISTIANSUND - KARIHOLA 10ear rtun nerval IDFcurve for TRONDHEIM - ISVOLLAN 10ear et interl

systematically affected by geographical
factors in a predictable way?
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Many sites: 24-hr rainfall

)

TT = QL ].Il(wa) O bias corrected

/ not bias corrected

Correction factor

2

12 ln(wa ) (mm/day)

50

Ref: Benestad, et al. (2019), “A simple equation to study , i i
changes in rainfall statistics", Environ. Res. Lett. i & & & &
https://doi.ora/10.1088/1748-9326/ab2bb2 10-year return value based on observed precipitation (mm/day)



https://doi.org/10.1088/1748-9326/ab2bb2
https://doi.org/10.1088/1748-9326/ab2bb2
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The correction factor vs log(return period)
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Examine scaling in pand f .

Almost linear log-log relationship between p
and timescale L. Slope = f3.

Almost linear log relationship between f
and timescale L.

Both y and f  scaling dependencies are
expected to influence the scaling
dependency in x, .

mm/hr equivalent

In{w) In(mm/hour)]
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The inspiration behind the formula

rr, = op(L/24)¢ In[(f, + vIn[L/24])7]

The scaling factor is a sum of scaling dependenciesinpanda: (=0 + 1+ a,.

In(u/L) = BIn(L/24) + ug
In(a) = agIn(L/24) + ay
fw = vIn(L/24) + fo




Some results from Andreas Dobler (NorCP)
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Some results from Andreas Dobler (NorCP)
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A change in return level can be expressed in terms of changes in pand f :

0rT :a( ) In(f,7)ou au(%)“}{j’“

The first term dominates over the latter according to:

In(f,7)op > u J;f"“ 1n(fw7-)%“ > %

where

fu X T=Ny/n) X (NTyrs) = Ny Tyrs

Typically, n  ~ 100 for a year, and the return interval in years is T ~1-200.




