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Background

Results

We use Indices specifically conceptualized to extract information
on the peak discharge characteristics of model output time series
which are obtained from Monte-Carlo simulations with the distributed watershed models NASIM, LARSIM and WaSIM-ETH. The
test watershed is the 129 km2 low-mountain range catchment
“Schwarze Pockau” in Saxony (Germany)

The characteristics of the observed time series are represented
with partially superior accuracy than the reference simulation
obtained by implementing a simple calibration strategy using the
global optimization algorithm SCE-UA.

Approach
•
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Data: Monte-Carlo simulation with three rainfall-runoff models
on the randomly sampled parameter space (N=4000 runs)
Five index measures (derived from the flow duration curve)
are calculated for each model run
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(a) Flow duration curves (upper 2% section):
Simulations corresponding to the BMU of the
SOM trained on the combined model data
compared to the observed discharge and the
results of an optimization using SCE-UA.
(b) Time series of the model NASIM
corresponding to the BMU of the SOM
trained on the combined model data
compared to the observed discharge.
(c) Time series of the model WaSiM-ETH
corresponding to the BMU of the SOM
trained on the combined model data
compared to the observed discharge.
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Derivation of index measures
from the upper 2% section of
the flow duration curve (FDC).
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A Self-Organizing Map (SOM), consisting of nodes i=1…k
which are characterized by an index vector

m i = [μ i1 , μ i 2 ,K, μ in ] ∈ ℜ n
T

with the same dimensionality as the output time series x ∈X
is trained:

WaSIM-ETH

y − m c ( y ) = min{ y − m i
i

The most prominent advantage of
using SOM in the context of model
analysis is that it allows comparatively evaluating the data from two
or more models. Our results highc)
light the individuality of the model
realizations in terms of the index measures and shed a critical light
on the use of conventional calibration strategies.
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Left figure:
Distribution of reference
vector (i.e. indices)
properties on the map.
The position of the BMU
is marked.

BMU:

Intercomaparison of NASIM,
LARSIM and WaSIM:
(a) The neurons of the SOM are
reproduced as pie charts that
represent the percentage of
data from each model that has
been attributed to the neurons
via the training.
(b) same as (a) but displayed as
a “hit histogram”, i.e. the size of
the pie charts is proportional to
the number of data items
attributed to the corresponding
neuron.
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Central figure:
Flow duration curves
(upper 2% section):
Simulations corresponding to the BMU compared to the observed
discharge and the results
of an optimization
approach using SCE-UA.

Right figure:
Results for the validation
event August 2002 (BMU
realizations and SCE-UA,
RMSE).
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