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What is this book about?

In late 2025, a comprehensive publication on design rainfall was released in Slovakia — a topic of
critical  importance for  sizing water  management  infrastructure,  sewer  networks,  flood protection
measures,  and  the  increasingly  relevant  blue-green  solutions  in  urban  environments.  Design
rainfall values, i.e. extreme precipitation totals with defined return periods, serve as key inputs for
engineering practice across Central Europe.

The  book  "Návrhové  dažde:  Metódy,  analýzy  a  regionálne  aspekty"  (Design  Rainfall:  Methods,
Analyses and Regional  Aspects)  by Milan Onderka,  Ladislav Markovič and Dalibor Výberči  was
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published by the Regional Climatological Institute in Bratislava under the CC BY-NC 4.0 licence
and is freely available via Zenodo (DOI: 10.5281/zenodo.17624889). Across 253 pages, it offers a
thorough  treatment  —  from  the  history  of  rainfall  measurement  in  Slovakia,  through  statistical
methods  of  frequency  analysis,  to  regional  climate  scenarios  and  practical  applications  for
blue-green infrastructure.

A fascinating history of rainfall measurement

The  opening  chapter  (by  D.  Výberči)  is  a  historical  gem.  Readers  learn  that  systematic  rainfall
measurements  in  present-day  Slovakia  date  back  to  the  mid-19th  century,  with  the  core  rain
gauge  network  built  in  the  late  1800s  as  part  of  flood  protection  programmes  under  the
Austro-Hungarian  monarchy.  The  evolution  of  instruments  is  equally  compelling  —  from  old
Austrian  bayonet-type  gauges  through  Hellmann  instruments  to  today's  automatic  weather
stations that form the backbone of the Slovak Hydrometeorological Institute's (SHMÚ) operational
network.
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Historical types of rain gauges used in Slovakia since the 19th century (Figure 1.1 from the book).
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Rain gauge instruments at the Stará Dala observatory at the end of the 19th century (Figure 1.2 from the book).

Methodological core: from IDF curves to regional analysis

Chapters 2 and 3 form the methodological backbone. The authors provide detailed explanations
of  rainfall  intensity,  return  period,  exceedance  probability,  and  the  relationships  between  them.
The historical development of methods is traced from 19th-century empirical formulas (Breitung,
1912)  to  modern  approaches  based  on  the  Generalised  Extreme  Value  (GEV)  distribution  and
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Bayesian inference.

Particularly  valuable  is  the  section  on  the  areal  reduction  factor  (ARF),  which  addresses  the
conversion  of  point  measurements  to  areal  totals  for  catchments  of  various  sizes.  The  authors
derive ARFs from the COSMO-REA6 reanalysis — a methodologically innovative approach. Also
noteworthy  are  the  sections  on  synthetic  rainfall  models  and  the  Scott-Neumann  rainfall
generator.

Gridded design rainfall maps from COSMO-REA6

Chapter 4 presents a rich set of  gridded design rainfall  maps for the entire territory of  Slovakia,
derived  from  the  COSMO-REA6  reanalysis  at  ~6  km  resolution.  The  maps  cover  various
combinations of return periods (2, 5, 10, 20, 50, 100 years) and rainfall durations (from 1 hour to
72 hours). These are complemented by tabular annexes for individual municipalities.
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Design rainfall with return period T = 20 years and duration D = 1 h (Figure 4.2 from the book).
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Design rainfall with return period T = 100 years and duration D = 12 h (Figure 4.12 from the book).

Regional frequency analysis using L-moments

Chapters 5 and 7 are devoted to regional  frequency analysis (RFA) — an approach that trades
temporal  information for  spatial  information.  The authors employ L-moments and the Hosking &
Wallis methodology to identify homogeneous regions and select appropriate distribution functions.
Special  attention  is  given  to  multi-day  totals  (Rx2D  and  Rx5D),  where  climatologically
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homogeneous  regions  are  identified  and  design  values  estimated  with  Bayesian  credible
intervals.

Quantiles of 5- to 240-minute rainfall totals for return period T = 10 years, comparing two identified clusters and a
no-clustering case (Figure 5.5 from the book).

Climate scenarios: what lies ahead?

Chapter 6 analyses regional climate scenarios for the occurrence of precipitation days at the 2050
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and 2080 horizons.  The authors  work  with  outputs  from CMIP5/CMIP6 regional  climate  models
within the CORDEX project and apply bias correction methods, including Quantile Delta Mapping
(QDM). The results suggest that intense rainfall  events will  become more frequent in the future,
with direct implications for infrastructure design.

Practical application: blue-green infrastructure

The  final  Chapter  8  brings  practical  applications  of  design  rainfall  values  for  blue-green
infrastructure  —  rainwater  harvesting  systems,  green  roofs,  infiltration  facilities  and  similar
measures.  The  authors  provide  worked  examples  for  calculating  the  volume  of  rainwater
collection tanks for Bratislava and Košice, giving the book immediate practical value for engineers
and urban planners.

Conclusion

"Návrhové  dažde"  fills  an  important  gap  in  Slovak  technical  literature.  It  is  a  comprehensive,
methodologically rigorous, and practically oriented work that will  be appreciated by hydrologists,
climatologists, design engineers, water managers, and local government officials responsible for
climate  adaptation.  The  authors'  open-access  approach  deserves  special  praise  — the  book  is
freely available under the CC BY-NC 4.0 licence, setting a commendable example in the Slovak
scientific community.
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