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Instead of only
considering sample &
spatial variability for
uncertainty estimation
Furure work will focus
on non-staionarity
due to cliamte change
& uncertainty pattern
variations

Only considering local
uncertaintly will lead
to underestimation of
total uncertainty
especially at very
short duration interval
and high return
periods

MNarrower uncertainty
ranges (95% Cl) are
observed when
retrieving rainfall IDFs
by applying method of
Koutsoyiannis (2021)
which also ensures
higher accuracy

Overall, integration of
local resampling and
CGS provided
accurate uncertainty
quantifiication in
regionalization of IDF
model parameters
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Importance

Many water-related systems and defensive structures require the
design of rainfall amounts at various durations and frequencies,
commonly referred to as Intensity Duration-Frequency (IDF) curves

Usually, these curves are derived from observed data, but there is a
chance that the risk has been underestimated because of various
uncertainty sources. Thus, measuring the uncertainty ranges using
a mixture of spatial Conditional Sequential Gaussian Simulation and
local bootstrap resampling of these curves becomes essential.

Conditional

The simulations are conditional on observed
data, meaning that simulated values at sampled
locations are set to observed values. This ensures
that each realization is consistent with observed
data. The pre-existing data points are used as
condition for the model to generate simulations.
Sequential Inclusion of simulated values impose
correct spatial correlation b/w simulated values

Gaussian

The simulations aim to reproduce histogram
(frequency distribution of observed data). This is
typically ensured by drawing the simulated
values from a Gaussian distribution, as this is a
commonly observed distribution in natural
phenomena. Since local conditional distribution
shape is known and can be parameterized by
mean (Kriging estimate) and estimated variance.
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Simulations 1.Respect for observed data:

Simulation through Monte Carlo simulation
from the local distribution of uncertainty to add
in missing variance and construction of
multiple, equiprobable realizations.

The uncertainty is estimated based on the
experiment simulations using following criteria:

2. Replication of statistical properties:

3. Replication of spatial correlation:
(Xo7.59% — X25%)

95% CI =
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