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Outline

• Sub-daily precipitation indices for the PannEx region

• Longer series until 1967 analysed or Hungary



GEWEX Global Water and Energy Exchanges 
Project, WCRP) GHP - PannEx is a Regional
Hydroclimate Project (RHP)

SQ: How can we better 
understand and predict 
precipitation variability and 
changes?

PannEx aims to achieve a better 
understanding of the Earth System 
components and their interactions 
in the Pannonian Basin

https://sites.google.com/site/projectpannex
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Sub-daily indices defined in a GEWEX related project-
INTENSE (INTElligent use of climate models for 
adaptatioN to non-Stationary hydrological Extremes)

• to construct a new global sub-daily precipitation dataset

• software is developed for verifying sub-daily precipitation 
data and to derive a set of global hydro-climatic indices 

• the derived indices, e.g. monthly/annual maxima, will be 
freely available to the wider scientific community



The list of indices used in this study
Indices 
Group Abbreviation Description Illustrated on 

maps/graphs

Maxima Rx1hr Simple maxima of 1-hour sum
annual mean and 

the maximum (maps)

Maxima Rx3hr Simple maxima of 3-hour sum
annual mean and 

the maximum (maps)

Maxima Rx6hr Simple maxima of 6-hour sum
annual mean and 

the maximum (maps)

Frequency/T
hreshold R3hr20mm Count of 3hr periods greater 

than 20mm thresholds
annual count 

(graphs)

Duration MxLWS
Maximum length of wet spell. 

Wet hours are defined as ≥ 
0.1mm)

annual (graphs)

Diurnal Cycle MoWH Timing of wettest hour of each 
wet day monthly (graphs)

General SPII1hr Mean precipitation in wet hours seasonal mean and 
change (maps)



Annual average 
of 1-hour 
maxima (Rx1hr) 
(left) and the 
maximum 1-
hour 
precipitation 
(right)

Annual 
average of 3-
hour maxima 
(Rx3hr) (left) 
and the 
maximum 3-
hour 
precipitation 
(right). 



Decadal change of the mean 1 hr 
precipitation intensity (SPII1hr), 1998-2019



Some indices for selected stations
• R3hr20mm (count of 3-hours periods 

with greater than 20 mm (columns to 
the left axis) and MxLWS (Maximum 
length of wet spell, lines with marker 
to the right axis)
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• MoWH (timing of the wettest 
hour)



Hungary - RX1day trend

Decadal change (1901-2022) of 
the yearly RX1day

Mean yearly RX1day for Hungary, 
1981-2022

Homogenized (MASH) and gridded (MISH) data



Data availability in the data archive of the Hungarian 
Meteorological Service

• Ombrometers data before mid 1990s - maximum of 
5,10,20,30,60,120,180min rainfall depth per event

• Automatic measurements: 10 min sum, 1 min sampling only few 
stations

• Downscaling the 10 min data to 1 min - multivariate linear
regression

• Recent digitization activity – ombrometers registering papers are
digitized as it could have been measured by AWS



Public user service for 
design purposes

• Return levels of precipitation intensity
(mm/h) at 101 stations for Hungary

• Data used: AWS measurement in the
period of 1998-2022

• Yearly update

• Collaboration with OMSZ, General 
Directorate of Water Management 
(OVF) Hungarian Chamber of Engineers 
(Water Management and Water 
Construction Section)



Yearly max 1-hours rainfall depth 1967-1997, 1998-2022, 
ombrometers and AWS



Yearly max 3-hours rainfall depth 1967-1997, 1998-2022, 
ombrometers and AWS



Annual average of 1-hours maxima (Rx1hr) (left) 
and the maximum 1-hours precipitation (right),1967-
2022



Annual average of 3-hours maxima (Rx3hr) (left) and the 
maximum 3-hours precipitation (right), 1967-2022



Decadal change of 1-hour maxima (Rx1hr) and 3-
hour maxima (Rx3hr), 1967-2022



Conclusion

• Initial analysis of the sub-daily precipitation in the PannEx
region

• For Hungary only few significant change for the period 
1967-2022 in 1-hours and 3-hours rainfall depth

• Plan: digitize more data; make services to urban planning 
for drainage systems more accurate
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