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Fingerprinting analysis has widely been used in the detection and attribution problem within the climate commu-
nity over the past several decades. In the approach, a field of certain observed climate indicator is represented as
a linear model of a signal pattern (fingerprint) that is simulated by a climate model under external forcing plus a
noise field, which represents a realisation of the internal climate variability. A scaling factor is introduced to adjust
the amplitude of the signal pattern so that it matches the observations well. In the approach, the scaling factor is
optimally estimated to maximise the signal-to-noise ratio, thereby increasing detectability of the signal due to a
forced climate change.
Many of the fingerprinting analyses that are reported in the literature are framed on the classical statistical
theory. Such an approach can give reliable results under the condition that the natural variability of the system
and the uncertainties in the predicted signals under a given forcing can be quantified. If these uncertainties
cannot be objectively estimated, interpretation of the results will mainly be guided by a subjective judgement.
Recent analyses have made a shift towards a Bayesian approach, which provides a quantitative framework for the
integration of subjective prior information on the uncertainties into the statistical detection and attribution problem.
Hasselmann (1998) reviews the fingerprinting approach that is based on the classical statistical framework and
presents generalisation of the approach to a Bayesian framework. Berliner et al. (2000) also presents a formal
Bayesian fingerprinting analytical framework for the detection and attribution problem.
The potential applicability of the fingerprinting approach to the detection and attribution problem of extreme flows
has been discussed in the opinion paper by Merz et al. (2012). Hundecha and Merz (2012) have also implemented
an approach that is similar to the fingerprinting approach under the classical statistical framework to detect and
attribute trends in the seasonal extreme flows to components of surface meteorological drivers.
We now propose to extend the work of Hundecha and Merz (2012) using the Bayesian fingerprinting approach
as outlined in Berliner et al. (2000). We use the seasonal maximum flows at a few selected stations, where
the seasonal extremes show significant trends. Analogous to the forced climate simulations, we use seasonal
extreme flows simulated by a hydrologic model forced by synthetic climate variables generated by a weather
generator using non-stationary distributions of the individual climate variables consistent with the changes in
the distributions of the observational data. These simulated values are used to identify the changes in extreme
flows, which are attributable to changes in the distributions of the climate variables. As a proxy to the natural
variability, we use simulated seasonal extremes under a stationary climate by using constant distributions to
the climate variables. Additional forcings, such as river works, can also be included if they can be readily available.
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