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Introduction

Extreme precipitation event occurred in North-East Bohemia in summer 1998. It was
in July, in the evening of the 22nd and in the morning of 23rd when observed precipita-
tion hit the highest totals at some stations (more than 200 mms). Extreme precipitation
caused flash flood with extensive damage. 6 people died, many buildings and bridges
were badly damaged or destroyed. Total economic losses were estimated to be about
2 billion CZK (60-70 mill’s USD). Many articles were written about this event. They
summarized causes and consequences of this flash flood or they reconstructed precip-
itation totals from the viewpoint of remote sensing and numerical models results.

The aim of this study was to calculate maximum daily precipitation totals for 10,
20, 50 and 100-years return period and their spatial distribution. We wanted to find
the changes in a return period before extreme event and after it. We tried to control
calculation with selected distributions parameters.

Data

Absolute daily precipitation totals were used from climatological and precipitation
stations of Czech Hydrometeorological Institute (CHMI). 48 stations were processed
for the time period 1961-2003. All stations were located in the area of regional office



CHMI Hradec Kralove (East Bohemia).

Processing

Gumbel distribution and Generalized Extreme Value (GEV) distribution were used
for a calculation of return periods. Gumbel method is one of the most well-known and
used methods. Both distributions are generally used for extreme events. We focused
on the parameters of the distribution (scale, location and especially shape parame-
ters). These three parameters of selected station were compared how they changed if
the series were taken only before extreme event of July 1998 or including this event.
For better spatial structure of return periods, distribution parameters of selected sta-
tions were used as parameters of all other stations and change in return periods was
investigated.

Maps were created by means of dependence of absolute daily precipitation totals on
altitude using linear regression model.

Two special programs were used for data processing. The first one was ProClimDB –
a database software for processing whole climatological datasets and the second one
was AnClim – a software for time series analysis and homogenization. ArcView3.2.
software was used for data imaging.

Results

A big leap was detected in time series of four stations in the study area. This leap was
caused by an extreme event. The calculation of return period was changed depending
on occurrence of high precipitation totals (of July 1998). We had 48 stations which
measured in time period 1961-2003. Only the station Belec nad Orlici had the longest
time series from 1933 to 2003 – that means 70 years. So 50-years return period was
the most representative. Larger return periods were rather expert estimations. There
were about 10 stations of which the shape parameter was higher than ¦k¦>0,2. These
stations are located in a marginal region of the study area. The dependence of absolute
daily maximum precipitation totals on altitude using whole study area was not so good
(from the statistical point of view it was not significant). But the regional dependence
was statistically significant and the determination coefficient was about 60 percents
before the event as well as after it so it was possible to use this dependence for plotting
maps of return periods of the region.

Conclusions

Absolute daily maximum precipitation totals were measured in the Orlicke hory
Mountains. It was caused by terrain effect and by a special synoptic situation in this
area. Absolute maximum precipitation totals are related to topographical conditions.



Density of climatological and precipitation stations net is a big problem in case of
flash floods. The net is in regional scale very good, but in local scale it is not suffi-
cient. The flash floods occur in very small (local) scale and affect an area only of size
of a few square kilometers.
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