
From daily to sub-daily time steps – Creating a high temporal and spatial resolution 

climate reference data set for the modeling of hydrological extreme events 

• The ClimEx project focuses on assessing the effects of climate 

variability and climate change on hydro-meteorological extreme 

events in Bavaria and Québec 

• Analyzing such events for water resources and flood risk manage-

ment requires high resolution information, both in time and in 

space, exceeding the capacities of regular observation networks  

• This study focuses on  

 the development of a climatological reference data set in high 

temporal (1h – 6h) and spatial resolution (500m) for 1980-2010 

 extending and distributing sub-daily time series for numerous 

stations over mesoscale catchments 

1. Introduction 

2. Study area, Data and Methods 

5. Conclusion & Outlook 
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Fig.2: A hydrological model is applied for the Isar river in various 

scale combinations. The ECDF of the simulated runoff at gauge 

Plattling for 2005 shows that temporal and spatial scaling have a 

strong effect on the distribution of streamflow. The choice of 

temporal scale has a considerable higher impact when it comes to 

extreme flows as the lower- (0 to 0.1) and uppermost (0.9 to 1) 

percentiles illustrate.  

3. Stream Flow Analysis 4. Disaggregation Analysis 

Fig.1: The comparison of hourly and daily streamflow (08/2002) 

reveals discrepancies in the high flows, with daily flows being 

lower. Furthermore, daily flows are not able to capture secondary 

peaks. 

• Case Study: Investigating the effects of spatial and temporal 

resolution on the accuracy of extreme event detection in the Isar 

catchment (gauge Mittenwald, 404 km² and Plattling, 8435 km²) 

• The ‚Method of Fragments (MOF)‘[1] distributes daily values of 

climate variables to sub-daily resolution on the basis of similarity in 

intensity, behaviour and seasonality 

• The MOF is extended to be applicable for climate variables precipi-

tation, temperature, relative humidity, radiation and wind speed 

• A regionalized approach of the MOF is used to integrate additional 

daily climate stations (similar to the approach of Westra et al.[2]) 

• A temporal disaggregation scheme for meteorological variables provided at sub-

daily resolution is needed to properly reproduce hydrological extreme events 

• The MOF provides realistic and plausible precipitation distributions and is thus 

considered advantegeous over simpler methods (e.g. uniform distribution) 

• For precipitation, the MOF fullfills the specific needs of the ClimEx project 

• Next steps are targeted to  

- provide reliable and consistent results for other climate variables 

- develop and apply suitable spatial interpolation methods 

 

Fig.3: The disaggregated daily data (MOF, blue line) vs. uniformely distributed data (red line) (08/2005) 

• MOF accounts for region- 

specific bahavior 

• Uniform data can only 

produce lower intensities 

(maybe no extremes at all) 

• MOF provides information 

(e.g. inter daily variability) 

which contributes to a 

better representation of 

runoff Fig.4: Hourly Precipitation (22.08.2005 22:00) 
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