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EDITORIAL

The Court of Miracles of Hydrology: can failure stories contribute
to hydrological science?
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1Cemagref, Hydrosystems and Bioprocesses Research Unit, Parc de Tourvoie, BP 44, F-92163 Antony Cedex, France
vazken.andreassian@cemagref.fr
2AgroParisTech – ENGREF, 19 Avenue du Maine, F-75732 Paris Cedex 15, France
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Citation Andréassian, V., Perrin, C., Parent, E. & Bárdossy, A. (2010) Editorial – The Court of Miracles of Hydrology: can failure stories
contribute to hydrological science? Hydrol. Sci. J. 55(6), 849–856.

Abstract In this article, we suggest that giving greater prominence to the analysis of failures and errors would more
fruitfully advance the hydrological sciences. As widely recognised by philosophers of science, we can all learn from
our mistakes, and errors can lead to discovery if they are properly diagnosed. However, failure stories are very
seldom communicated and published, even though they represent the bulk of the results obtained by researchers and
modellers. This article is the result of passionate discussions held in a workshop called the Court of Miracles of
Hydrology held in Paris in June 2008. The participants had been invited to present their unpublished experience
with what could be called monsters, anomalies, outliers and failures in their everyday practice of hydrology. The
review of these studies clearly shows that in-depth analysis of these observations and results that deviate from the
expected norm blazes a trail that can only lead to progress.

Key words hydrology; anomaly; outlier; failure; error; negative result

La Cour des Miracles de l’Hydrologie: les histoires d’échecs peuvent-elles contribuer à la science hydrologique?
Résumé Dans cet article, nous suggérons que d’accorder une plus large place à l’analyse des échecs et erreurs dans
les sciences hydrologiques fournirait une voix féconde pour progresser. Comme cela est largement reconnu par les
philosophes des sciences, nous pouvons apprendre de nos fautes, et nos erreurs peuvent être une voix vers la
découverte si elles sont convenablement diagnostiquées. Cependant, les histoires d’échecs sont rarement
communiquées ou publiées, alors qu’elles représentent le gros des résultats obtenus par les chercheurs et les
modélisateurs. Cet article est le résultat de discussions passionnées qui se sont tenues lors de l’atelier intitulé la
Cour des Miracles de l’Hydrologie de organisé à Paris en juin 2008. Les participants avaient été invités à présenter
leurs expériences non publiées avec ce qui pourrait être appelé monstres, horsains et échecs, rencontrés dans leur
pratique quotidienne de l’hydrologie. L’examen de ces travaux montre qu’une analyse détaillée de ces observations
et résultats qui dévient d’une norme attendue sont réellement une voie pour progresser.

Mots clefs hydrologie; anomalie; horsain; échec; erreur; résultat négatif

CONTEXTAND OBJECTIVES OF THE
SPECIAL ISSUE ON THE COURT OF
MIRACLES OF HYDROLOGY

Can we learn from our mistakes?

In the preface of his book Conjectures and Refutations,
in which he expounds his theory of knowledge, Popper
(1963) claims that “we can learn from our mistakes” and
that “all our knowledge grows only through the correct-
ing of our mistakes.” Popper believes we learn from our
mistakes by proposing bold conjectures or guesses as

solutions to the problems raised and, by testing them and
eventually refuting them, we learn where we went
wrong. In his own words:

I much prefer an attempt to solve an interesting
problem by a bold conjecture, even (and especially)
if it soon turns out to be false, to any recital of a
sequence of irrelevant truisms. We prefer this
because we believe that in this way we learn from
our mistakes; and that in finding that our conjecture
was false, we shall have learnt much about the truth,
and shall have got nearer to the truth.
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This humble attitude is the very basis of modern
scientific methodology. It has been discussed by other
philosophers of science, including Chalmers (1973),
who did not contest the approach itself but rather the
definition of what a bold conjecture was and the fact
that mistakes were presented as the only way for
knowledge to grow. For Chalmers, learning from mis-
takes remains a core scientific value.

As stated in an old Roman saying – errare humanum
est (it is human tomake failures anderrors)– taking lessons
from failure is at the very heart of the feedback scheme of
the learningprocess.After failurewe tryhard tounderstand
the sourceofproblems, so that next timewearemore likely
to succeed. If everybody agrees on this, thenwhymust we
dedicate a special issue to mistakes in hydrological
sciences? First and foremost, we do so because of the
famous truism captured by André Gide: “everything has
been said before, but since no one listens, onemust always
start again.” Second, even if everybody agrees on the
diagnosis and seems ready to make public the errors of
others, we are much more reluctant to communicate our
own errors (this tendency seems rather common with
humans; see Matthew’s words in Matt. 7.3).

Passing from conviction to action has never been
easy, and hydrology is no exception to this general rule.
Failures are seldom communicated in scientific journal
publications. Scientific articles focus almost exclusively
on success stories, i.e. case studies where hydrologists
have been able to produce so-called successful model
runs. Failure stories, which could be just as instructive as
(or even more instructive than) successes, meet much
more resistance in the world of scientific publishing.

In everyday scientific practice, model failures are
the rule rather than the exception. It takes any number of
dead-end explorations before one hits on a suitable way
to move forward. We are sometimes tempted to hide
model failures, hoping to save face and thus artificially
increase the confidence of model users. We either claim
that these failures are anomalous, or that the data points
are outliers; sometimes we merely consider the catch-
ment in question to be a hydrological monster, isolated
because of its strangeness. This is unfortunate because
these very anomalies and outliers can help us identify
new ways to improve the predictions of our models. By
hiding our failures, we miss the opportunity to learn
where we went wrong.

What is the “Court of Miracles of Hydrology”?

The workshop that led to this special issue was held at
AgroParisTech – ENGREF in Paris on 18–20 June

2008, and was called the Court of Miracles of
Hydrology. The name refers to Victor Hugo’s famous
novel The Hunchback of Notre Dame published in 1831.
Originally, under the Ancient Regime (17–18th century),
the court of miracles referred to places in Paris where the
beggars and thieves of the city lived in hiding. During the
day, they went to the prosperous areas of the city to beg
and rob, feigning one disability or another to arouse the
compassion of the bourgeois. Returning at night, they
dropped their beggar costumes, and suddenly the blind
could see, the crippled could walk and the lame could
run, as if bymiracle. Hence, the court of miracles was the
place where monsters rejected by society were able to
metamorphose into ordinary human beings.

We postulate that such a place may well exist in
the domain of hydrology, hiding most of what could be
called hydrological monsters or failures that are not
revealed and not published, and that this place may
turn monsters and failures into new leads for the
advancement of hydrology.

The workshop held in Paris (though not in the
former court of miracles!) gathered a large panel of
hydrologists, experimentalists, modellers, statisticians,
researchers and operational end users willing to explore
together the dark and narrow streets of our own court of
miracles. The objective of this special issue is to present
those papers that attempted to uncover, interpret and
ultimately fix some of these failures within a sort of
court of miracles of hydrological science.

ANOMALIES, MONSTERS, OUTLIERS, ETC.

A few definitions

“Anomalies”, “monsters”, “outliers”: these terms are
often associated with errors, mistakes, or unexplained
findings arising in the course of research or the model-
ling process. Allchin (2001) defines four types of error,
namely material (e.g. violated experimental protocol),
observational (e.g. sampling error), conceptual (inap-
propriate model or theory) and discursive (i.e. in com-
municating results). Errors can also be understood in a
statistical sense while testing hypothesis H: a Type I error
would be to reject H when it is actually true, and a Type
II error would be to accept H when it is actually false.
Scientists should obviously try to prevent these errors, or
at least reduce the frequency of their occurrence.

“Anomaly” is probably the term that generally
best describes the apparently unsolvable or inexplic-
able problems we find in our everyday hydrological
practice. An anomaly characterises something that is
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different from what is expected, or not in agreement
with something else and therefore not satisfactory.
Darden (1991) proposed to distinguish monster
anomalies from model anomalies. The first are simply
ordinary outliers which do not allow one to seriously
modify the structure of the model, while the second
suggest that changes are needed at some level in the
model’s structure. Although here we are interested in
the second category, we are often tempted to relegate
anomalies to the first category because we lack a
satisfactory explanation of them.

The term “monster” defines any frightening crea-
ture or person, especially one which is extraordinarily
large, strange, hideous, or that deviates grotesquely
from a natural or normal form. The adjective “mon-
strous” has many synonyms, such as bizarre, weird,
freakish. These adjectives may be used to define some-
thing incongruous, unexpected, deviating from the
norm or unpredictable. In absolute terms, they
describe something unpredictable, in relative terms,
something unexpected, i.e. which deviates from an
expected standard (Mathevet & Garçon, 2010).

An outlier is something or part of something
situated apart from a main or related body. In statistics,
an outlier is an observation that is numerically distant
from the rest of the data, that deviates markedly from
other members of the sample.

These terms are often used in hydrology when
observations or events deviate from an expected
value or when the model fails; they carry an exclu-
sively negative connotation, and we are often prone to
reject them, since we are reluctant or unable to diag-
nose the associated errors. However, this diagnostic
phase may be an early stage of scientific discovery.
Elliott (2004) advocates error probing and proposes
seven strategies that could help scientists to character-
ise and localise anomalies in the ultimate process of
eliminating them, advocating that errors should be
seen as part of the learning process.

Hydrological “monstrology”: an illustration of
how we account for anomalies

To illustrate how anomalies are treated in the hydro-
logical literature, we use the example of regionalisa-
tion studies (see Boldetti et al., 2010, for a more
complete discussion). In these studies, one tries to
transfer information (e.g. model parameters) from
gauged (donor) catchments to ungauged (target) catch-
ments to estimate the model parameters on the latter.
The quality of the information provided by donors

may play an important role in the outcome.
Therefore, when considering the whole set of donor
catchments, donors with poor model performance are
untrustworthy, as these outliers may provide overly
uncertain information. Several strategies can be
adopted to handle these outliers:

(a) donor catchments with model performance under
some predefined threshold can be excluded;

(b) donor catchments can be excluded using a
threshold of acceptability on model performance
based on sensitivity analysis;

(c) a weighted approach can weight the better-
modelled donors more heavily; and

(d) potentially undesirable donors can be identified
on an objective basis (Boldetti et al., 2010, pro-
posed to define them as catchments that do not fit
in their neighbourhood).

Boldetti et al. (2010) clearly show that these
various treatments of outliers yield significant differ-
ences in results. These different ways of treating the
outliers are in fact different hypotheses on the reasons
for the anomalies. The anomalies may result from
actual problems in observations or data, but also the
erroneous conceptions upon which we base our mod-
els. Discriminating between the various hypotheses
requires appropriate tests, and enables us to learn
about the nature of information.

HOW COULD WE BETTER LEARN FROM
ANOMALIES?

Given the past and present generations of brilliant
hydrologists, it is quite difficult here to advise original
initiatives to advance the progress of hydrological
sciences in terms of scientific questions and technical
options. For example, Beven (2002), Kirchner (2006),
McDonnell et al. (2007), Todini (2007) and, recently,
Wagener et al. (2010) provided a list of promising
leads for observational networks and model develop-
ments. Here we suggest that further progress could be
made by paying more attention to anomalies.
The following aspects deserve more attention:

Implementing severe tests

More demanding and severe tests should be designed
to evaluate the reliability of models with the aim of
improving them (Andréassian et al., 2009). We follow
Mayo (2010) when she argues that:
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the growth of knowledge has not to do with repla-
cing or confirming or probabilifying or “rationally
accepting” large-scale theories, but with testing
specific hypotheses in such a way that there is a
good chance of learning something – whatever
theory it winds up as part of. This learning, in the
particular experimental account we favor, proceeds
by testing experimental hypotheses and inferring
those which pass probative or severe tests – tests
that would have unearthed some error in, or discre-
pancy from, a hypothesis H, were H false.

We need to implement thorough tests to assess models
as hypotheses, as advocated by Beven (2010). This
will require defining limits of acceptability or bench-
marks that can help reject or accept these hypotheses.
Following good modelling practice guidelines for
model verification, testing and validation could also
help increase the confidence in the results and models
we develop and then transfer to end-users (Refsgaard
& Henriksen, 2004; Refsgaard et al., 2005).

Repeating experiments

As advocated by Underwood (1999), we should avoid
single unrepeated experiments as they increase the risks
of Type I and Type II errors in hypothesis testing.
Underwood adds that a vast amount of additional infor-
mation can be provided by repeated experiments and
that this helps interpreting failures. In the context of
hydrological modelling, avoiding the one-case-study
application should become the rule rather than
the exception, as also argued by Andréassian et al.
(2006). This is one convincing way to make our results
more generalisable and our models more reliable (Takle
et al., 2007).

Developing a culture of publishing failure stories

The publication of failure stories (as stand-alone papers
or in papers reporting on both successes and failures)
should be seriously considered, possibly even encour-
aged and better recognised as driving progress, as also
argued Bergström (1991) who criticised the “cult
of success”. Obviously, such publications should follow
the established rules for any publication in terms of
scientific rigour. The entire publishing process should
be prepared to deal with these contributions: authors
need to be willing to show their unsuccessful tests;
reviewers and editors need to be willing to accept such
articles for publication, provided that they follow the
standards of scientific research; and, lastly, authors need

to recognise the utility of citing these articles, which
would make them all the more valuable for publication.
It is probably unrealistic to think that there could be
journals that specialise in failure publishing, as whimsi-
cally suggested by Palmer (2007) with his Journal of
Close, But No Cigar. However, some initiatives have
already been undertaken by peer-reviewed journals. For
example, in 1999 the Marine Ecology Progress Series
created a Theme Section called Negative Results. The
coordinator recounts the hurdles that had to be crossed
in convincing colleagues to contribute to this section,
but argues that negative results may be important for
several reasons: they can provide more balance in a
subject area, indicate that a subject is not as mature as
previously suspected, or show that a particular line of
research is not worthy of further effort (Browman,
1999). Publication of negative results could also help
keep a memory of past mistakes. Allchin (2010) claims
that memory of errors is critical to progress in science,
and advocates the building of error repertoires at institu-
tional levels. Lastly, Gould (1993) points out that under-
reporting negative results strongly biases scientific
literature towards an impression of efficacy and
achieved understanding, whereas “the great bulk of
daily scientific work never sees the light of a published
day (and who would wish for changes here, as the ever-
increasing glut of journals makes keeping up in one’s
own field impossible and exploration of others incon-
ceivable?)”. For example, Beven (2001), discussing the
case of distributed modelling, states that there was little
reporting of cases where models have failed in their
spatial predictions over the past 30 years, whereas the
progress made in the meantime may be found limited to
some respect. This underreporting also unconsciously
limits researchers’ initiatives to try to publish results and
reviewers to accept them.

Developing post-audit and post-evaluation

In most cases, modelling studies are never post-
audited or post-evaluated although it would be very
useful. In operational conditions, evaluating the per-
formance of models after a series of events or after a
few years can help to point out model deficiencies or
mistakes, and possibly show that the model does not
meet the expected level of performance shown during
the calibration study. Making such an exercise, Kerr
(2007) suggests that little progress was made in opera-
tional flow forecasting over the past two decades.
Post-evaluation should be an explicit stage of the
modelling process, as detailed by Scholten et al.
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(2007). It should help reinforce the confidence of end
users. Although it is likely to be more difficult to do in
a research context, post-evaluation could be very ben-
eficial. It could help to show which directions truly
produced advances and which proved to be dead ends.
In this respect, the post-evaluation of his own work
made by Refsgaard (2007), or the critical evaluation of
the TOPMODEL developments made by Beven
(1997), should serve as examples for hydrologists.
Comparative analysis and the use of reference data
sets (though not very easy to implement in practice
as new types of data emerge) could help in measuring
more objectively the actual improvements made in
modelling over several decades, as advocated by
Andréassian et al. (2009).

OVERVIEW OF THIS SPECIAL ISSUE

The 2008 Court of Miracles of Hydrology Workshop
was divided into four poster sessions, each introduced
by an invited keynote speech. The four sessions dis-
cussed: the definition of “monsters” in hydrology; the
interpretation of model failures; the treatment of
various sources of uncertainty; and decision-making
problems. A total of 46 posters were presented, spread
over the four sessions. The 20 papers subsequently
submitted to Hydrological Sciences Journal consisted
of extended and revised versions of the workshop
presentations. All manuscripts were peer reviewed
and revised; three were either rejected, or temporarily
withdrawn as reviewers had suggested further work
before they could be accepted for publication. This
special issue comprises 17 papers, resulting from the
four introductory keynote speeches (Krzysztofowicz,
2010; Kuczera et al., 2010; Mathevet &Garçon, 2010;
Refsgaard & Hansen, 2010) and 13 posters. In the
following, we summarise some of the main outcomes
of these studies.

How bizarre is bizarre in fact?

A major source of anomaly in hydrology comes from
the observation of hydrological phenomena that can be
attributed to various problems related to measurement
and spatial representation. Giving a series of exam-
ples, Mathevet & Garçon (2010) show that several
assumptions made about data are false. They mention
that the data are often considered to be a reliable
representation of reality, of natural processes, or of
catchment spatial fields, whereas many examples
show that actually they are not. One good illustration

is the case of precipitation observation in snow-
affected areas. Using catchments in Québec, Turcotte
et al. (2010) describe the problem of simulating spring
floods caused by snowmelt. One major problem stems
from the estimation of the initial ground-based snow–
water equivalent before melting starts. These measure-
ments and the representativeness of sampling could
partly explain why some water seems to be missing at
the end of the simulated floods. Another good example
of observation problems is given by Lang et al. (2010),
who raise the issue of uncertainty associated with the
extrapolation of the rating curve and its impact on the
estimation of high discharge values. They show how
the uncertainty of the estimation of flood quantiles can
be limited with a mixed approach, using hydraulic
modelling and a proper statistical description of hydro-
logical data to better define the rating curve.

A priori good-looking and weird catchments: why
do they turn into a modeller’s nightmare?

Beyond the problems of observation, many of the limita-
tions of our current knowledge in hydrology come from
our mistakes or misconceptions in the modelling pro-
cesses. Refsgaard & Hansen (2010) introduced this topic
with the example of a real-life modelling study that aimed
to identify measures to reduce diffuse nitrate pollution in
Denmark. This study turned out to be far from an ideal
modelling practice protocol because of a number of defi-
ciencies (insufficient funding, overly optimistic expecta-
tions, incomplete conceptual understanding) that led to
what could be termed a failure. However, the study turned
out to be food for thought, and much was learnt from a
back analysis. Hence, the authors conclude that such
studies should be seen as part of a learning process.
Goswami & O’Connor (2010) raise the issue of model
verification. They give the example of a study that suc-
cessfully modelled the rainfall–runoff transformation of
the Fergus catchment in Ireland using the SMAR model,
but this success later proved to have been achieved “for
the wrong reasons”. This highly non-conservative karstic
catchment had been well modelled based on a mistake in
the model’s structure. Revision of the model made it work
even better, this time for the right reasons.

Two articles raise the issue of catchments that are
considered outliers because they do not properly fit
within the modelling mould, i.e. they are difficult to
model. In the case of snow-affectedmountainous catch-
ments in France and Sweden, Valéry et al. (2010) pre-
sent a non-dimensional representation of catchment
water balance, which can identify potential outliers.
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They then show how the identification of elevation–
precipitation relationships can help reduce the
occurrence of outliers (although it does not suffice to
eliminate them all). Boldetti et al. (2010) challenge the
practice of data cleansing in regionalisation studies,
removing catchments where models do not perform
well. They propose another approach for discriminating
catchments that look weird from those that can actually
contribute information in the regionalisation process.

Theoretical considerations may also provide clues
to improve our understanding of systems that are
apparently prone to generating errors in the modelling
process. Romanowicz (2010) proposed a method to
estimate baseflow based on a stochastic transfer func-
tion approach applied to log-transformed flows.
Applied to several “monstrous” catchments in Poland
and the UK, the approach is shown to provide more
consistent results than other existing approaches and
has a theoretically stronger formulation. Schertzer
et al. (2010) analyse the way precipitation fields are
considered. They argue that many problems in the
scaling treatment of precipitation fields originate
from their being erroneously considered regular
although they are most likely singular measures.

There are no hydrological monsters, only models
with huge uncertainties

Hydrological modelling is still far from providing
truly satisfactory solutions, and great expectations
have now arisen for better quantification of the asso-
ciated uncertainties. Kuczera et al. (2010) indicate that
when errors (whatever they may be) are treated too
simplistically, they can severely limit our ability to
model catchments. Using the Bayesian framework
(BATEA) on an apparently anomalous catchment,
they show that the information contained in rainfall–
runoff records may be insufficient to give insight into
our prior knowledge of uncertainty sources.

Leviandier (2010) discusses the issue of estimat-
ing extreme events and the uncertainties associated
with a rainfall–runoff model’s transformation of
extreme variables. Based on conditional probabilities,
he proposes a more general formulation of the extreme
value index which can allow an increase of the index
value from rainfall to streamflow that may sometimes
be observed. This more general formulation may there-
fore limit what could be called exceptional events.

Hingray et al. (2010) propose a framework to
handle the limited information available for the calibra-
tion of a semi-distributed model on the upper Rhône

River in the Swiss Alps. They apply a sequential cali-
bration approach based on the hydrological signature.
In spite of this cautious approach, the authors conclude
that considerable uncertainties remain, partly due to the
problem of input estimation in mountainous areas, as
mentioned above, as well as existing regulations on this
catchment which are difficult to model.

In a similar concern to find adequate balance
between several objectives for model parameter cali-
bration, Booij & Krol (2010) evaluate three strategies
to account for four different fit measures. They apply
the approach to an eight-parameter version of the HBV
semi-distributed model on nine sub-catchments of the
Meuse basin. They conclude that differences between
methods can be considerable, and differences could
also be observed between basins.

There are no hydrological monsters, only
decision-making issues

Another step that may generate monsters is the way
models are evaluated and their outputs communicated
and used in decision-making processes. Krzysztofowicz
(2010) argues that many of the problems associated with
cases that are difficult to model can be addressed system-
atically and coherently within the mathematical frame-
work of Bayesian forecast–decision theory. After
presenting five examples that can be supported by this
type of framework, the author argues that hydrological
predictions would be more effectively used by decision
makers if modellers adopted the point of view of these
users to some extent. Modellers often provide too con-
fident a picture of the model’s capabilities. This may
come from the way models are evaluated.

Berthet et al. (2010a, 2010b) show that the way
root-squared criteria are used can bemisleading, since, in
most cases, it is necessary to have time series that are
longer than a few decades to obtain criterion values close
to their statistical expectation. Therefore calculating
them on a few years of data, as is usually done, gives a
partial evaluation of model performance. Moreover, in
the context of flood forecasting, they show that most of
the total error amount stems from a few time steps where
the flow variations are the greatest, which also restricts
how informative these criteria are to those few time steps
where the model errors are the greatest.

Moussa (2010) also questions the interpretation of
the commonly-used Nash-Sutcliffe criterion in the case
of event-based modelling. Using the case study of the
flashy Gardon d’Anduze catchment in southern France,
he shows that a monster catchment may simply originate
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from a temporal translation or homothetic transformation
of the hydrograph. He also shows that performance
interpretation is strongly related to the benchmark used,
and seemingly goodmodel performancemay turn poor if
the benchmark model is changed. Therefore, the author
proposes a multi-criteria analysis to prevent misinterpre-
tation of performance criterion values.

Lastly, Mathevet & Garçon (2010) discuss the
problems of interpreting model results in an opera-
tional flood forecasting context where uncertainties
are sometimes difficult for the forecaster to interpret.

CONCLUSION

We hope that this special issue will generate interest and
reactions among our colleagues, and that it will stimulate
a renewed interest in collectively learning from our mis-
takes. There are already independent initiatives in the
same direction (such as the session convened by
L. Pfister, P. Matgen and F. Fenicia at the EGU confer-
ence in 2009, entitled “Progress in hydrological sciences:
what do we learn from our mistakes?”).

The Hydrological Sciences Journal provided this
tribune to highlight this important question of publish-
ing so-called failure stories as an impetus for the
advancement of science. Quoting James Joyce, we
could say that “mistakes are the portals of discovery”.
This means that hydrologists should be encouraged to
dedicate part of their publication efforts to reporting
their mistakes or what can be called negative results.
Of course, this requires a humble attitude, but hydrol-
ogy is definitely a domain of science that makes peo-
ple humble! As experts of water sciences, hydrologists
may recognise themselves in the words of Niels Bohr
(Nobel laureate in Physics in 1922), who wrote that
“an expert is a person who has made all the mistakes
that can be made in a very narrow field.” So it should
be feasible to accept our scientific failures and expose
them to the scientific community, as was done quite
enthusiastically by the participants in the Court of
Miracles of Hydrology Workshop.

Should we think that the Court of Miracles of
Hydrology is currently depopulated, as argued by
Schertzer et al. (2010)? On the contrary, we think that
there is a wealth of hydrological monsters out there! Of
course, there would be no point in replacing the cult of
success by the cult of failure: all failures are not equally
instructive. All negative results are not relevant, signifi-
cant and constructive for the research community
and they cannot all be turned into positive knowledge
(Allchin, 1999). But we do believe that the most

valuable lessons lie in catchments, hydrometeorological
situations and extreme events (flood and low flows) that
somehow caused unexpected or apparently unsolvable
problems in terms of understanding and modelling
hydrological behaviour. Too often, model failures have
been conveniently attributed to “data errors”. We reject
the systematic nature of this approach, for the very
reason that it is often an excuse to avoid challenging
the structure of models and their underlying hypotheses.

We hope that paying attention to both “right” and
“wrong” outcomes will increase the confidence in
results, be they positive or negative. What should be
contested are not negative results in themselves, but
those that are too uncertain or too inconclusive, as is
often the case for seemingly “right” results. Therefore,
we agree with Allchin (1999), who states that:

thinking must shift from an exclusively right/wrong
distinction to include a certain/uncertain distinc-
tion. “Positive” knowledge is defined by being cer-
tain, not by being either right or wrong. The
fundamental aim is reliability. The lesson is key –
and one worth instilling in students.
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