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Views on the design flood problems.

(1983)

Abstract All kinds of methods of design flood estimation are the
outcome of practice under certain historical conditions and consequently
are inherent in insufficiency and shortcoming. Hence different methods
should complement each other for the purpose of further revealing the
law of flood formation, and development of new methods more geared to
actual circumstances is expected,

The flood phenomenon is causative and hence it is controlled by the
law of causation, meanwhile as the forms and values of flood occurrence
display contingent and random characters, the flood phenomenon is also
controlled by the law of contingency.Therefore, in solving the problem
of design flood estimation both the genetic and statistic approaches

should be mutually incorporated rather than rejected.

The design floods possess dual characteristics: standard and value. The standard and value
of design flood are linked together and we should integrate them reasonably and treat them as a
pair of contradictory elements—safety and economy for the purpose of obtaining the most
appropriate alternative of design flood. The standard is usually determined in accordance with
the view of safety and economy, but the value of a design flood can only be obtained by using
certain method of flood estimation. However, almost all the methods of flood estimation rely on
certain mathematical models developed on the basis of schematization and assumptions. The
results of estimation are closely related to the data used.

Since mid 1920’s the statistical approaches of flood estimation spread over many countries,
although there were debates concerning the following two problems during the ‘past half
century, i.e.the first, “Are the terms of a data sequence independent and random?” and, the
second, “How will be the representativeness and reliability of the data sequence, which is
apparently rather short and the only one for a particular site?” These questions are put forward
owing to that the hydrological phenomena naturally display both in stochastic and in periodic
manner, meanwhile there may exist self-correlation among the terms of a hydrological statistical
sequence. In addition, the hydrological statistical sample size generally amounts to only several

ten values, evidently, to meet the need of the statistic theory such sample size is too deficient.



A very small sample size will bring about, of course, a large sampling error. So in practice
sometimes the statistical method might give us incorrect answers. But, on the other hand, the
merits of statistical analysis methods are evident too. For instance, the statistical methods are
based on the series of observed data, by using a great deal of data observed in many years to
determine the corresponding statistical parameters. Thus in certain sense, the statistical
method may decrease the contingent errors and , consequently, give more stable results in
comparison with those methods which use only one or only a few observed values. Additionally,
by connecting with the standard of safety for engineering hydraulic structures, the results
estimated by statistical methods often give us more distinct idea. This is why irrespective of the
big argument the statistical approach still occupies significant position in flood estimation up to
date.

The hydrological-meteorological approach opened a new conception for hydrological
computation. As a representative of this approach in the field of flood estimation the PMP
method was claimed in the beginning years to give the “physical upper limit precipitation under
local conditions”, and later on it was considered to give only “probable physical upper limit” .
But in practice owing to the shortage of extraordinary big storm rainfall data at some
catchments of rivers the estimated PMP values have been surpassed regardless of the definition
as “upper limit” . All methods without exception need certain amount of observed data for
calculation, and all of them contain some computing parameters connected with the requirement
of engineering design and planning, as well as with the method itself.

We have to recognize the fact that we are now still in a successive process of cognition with
regard to the flood phenomena , and the data of records concerning flood phenomena so far are
very limited. No matter what kind of flood estimation method is used, the results of estimation
are usually broken by the floods occurred subsequently. This makes us begin to suspect those
methods which had convinced us formerly and been familiar to us. Therefore, we have to look
for new methods in order to get more reliable answers.

In China since mid 1950’s the statistical methods for flood estimation began to be widely
used. In the years 1954, 1956 and 1960 very large floods occurred successively in different
regions of China, and the actual flood peaks at some sites of existing dams already exceeded the
design values estimated originally. After an all-round investigation upon the design flood values
for completed and planned projects, we drew a conclusion that the role of historical flood data is
very important and hence we should pay great attention to the application of those historical
data in flood frequency analysis. Experience has been summed up also from practice, such as
the necessity of reasonable examination on the statistical parameter evaluation, of the
comprehensive analysis with respect to the geographical regions, etc. Meanwhile the PMP
method has also introduced into the practice of China. As in other countries, in China there
also arose the debate concerning which approach, genetic or statistic, is desirable in

hydrological computations since the end of 1950’s.



All kinds of flood estimation methods are outcome of practice under certain historical
conditions. From this point of view, it will be reasonable that all kinds of flood estimation
methods should complement each other in order to further reveal the law of flood formation,
and development of new methods more geared to actual circumstances is expected. Through
practical investigation, the more reasonable method will be bound to replace the old one.

Owing to the limitation of observed data at present, the results of flood estimation are
inevitably biased. The degree of confidence for the flood estimation results mainly depends on
the accuracy and representativeness of the observed data. In the case of judging a result of flood
estimation we should examine not only the method used, but also the data used. Sometimes the
problem about the method itself is secondary, and the problem concerning the data used may be
primary. In this sense, the frequency analysis method and the PMP method should also

mutually complement and permeate in order to get further improvement of themselves.
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