Exploring the Variability of Short-term Precipitation and Hydrological Response of Small Czech Watersheds
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Abstract A) Analysis of rainfall intensity temporal distribution C) Representative hydrological models application

The short-term rainfall temporal distribution is known to have a significant
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effect on the small watersheds’ hydrological response. In Czech Republic there Reference 6-hour rainfall episodes were extracted from radar-derived precipitation P y

are limited publicly available data on intensity patterns of short-term rainfalls time series with a time resolution of 10 minutes, adjusted by daily data from rain selection as well as to promote standing methodologies an overview of
which could be utilized both by scientists and design planners. In presented gauges. Six clusters of episodes were distinguished by three indexes that quantify hydrologic and erosion models used in Czech Republic was elaborated. Models
' the precipitation concentration within time steps from one to six hours. For were classified according to phenomena description and calculation routines and

project six generalized 6-hours hyetographs were derived from 10 years of radar S sEe R _ _ . .
and gauging stations data. These hyetographs are used in a complex sensitivity individual clusters, the average course of precipitation intensity was expressed with  representative models for further uncertainty analyses were selected.
synthetic hyetographs.

analysis focused on a rainfall-runoff response of small watersheds. It takes into | N
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B) Small watersheds classification Topography of the Czech Republic with J - e
In order to analyse how the watershed properties contribute to the overall runoff | positions of two Czech weather radars \i ﬂ {W Wﬂ i T = |
response variability 7740 Czech small watersheds were classified by the K-means (circles), rain gauges used in the 2 [ AR T T )
clustering method using 5 factors expected to affect the runoff response: 1) SCS adjustment of radar data (small signs), i moen |
curve number (CN), 2) specific maximum flow length, 3) stream network density, and synoptic stations distinguished with M -
4) mean length of overland flow paths and 5) watershed shape coefficient Alpha. respect to the mean altitude of the ¢ l
From each class a typical representative was chosen for consecutive modelling. corresponding radar 1 by 1 km pixel IA'U
1) FINAL WATERSHRED CLASSES i M//de L .| In selected hydrological models a complex sensitivity analysis of rainfall-runoff
) : IR B S . 5| response on a large set of variables is being carried out. The models are applied
2'“ //\ | Jk | in 5 representative watersheds. For each combination of model and watershed
10 S S . S 30 rainfall scenarios combining generalized hyetographs with totals of different
- D)SO ~ | return period are simulated.
» ‘ g SR | T ) B e o Other scenarios will be used to address
| atershod parameter 8 21 L L] |7 Mk ] - the model parameters uncertainty. Finaly
G meclmm  ses  men Ak Qe G Ve f o | / k/\____ G ,/ k Eass the response characteristics (peak
" s s : | | e e | , discharge, time of the peak and runoff
- . Coe - e ol | | volume) are to be compared and the
1) Final variogram of five watershed's properties 3V, gh L T AERRES ot EARRERIVZRNE S N I | udnnm“ || WI ||1HHH|M" y H" | | individual - sources of  uncertainty
2) Spatial distribution of small watershed classes | A) Parallel coordinate plots of clusters A .,745:»/‘ ‘*v»—»———-h 1) .[,
in Czech Republic ke | %Mm: = = B) 3-D scatter plot of the final clustering — - | | | | L
| AL e C) Final parallel coordinate plot of clusters Synthetic storm hyetographs for 6 I) Runoff volume HEC - HMS and . N\
3) Selected representative watersheds D) Percentage of episodes belonging to distinguished clusters. Dashed lines SMODERP comparison . - - c g
for hydrological modelling individual clusters when increasing their indicate the hyetographs before , e - = Bl .
b or k smoothing by the moving average ) HEC - HMS and SMODERP response : - L

for two peaks rain scenario -

Acknowledgement Literature Web application oo m e
This research was supported by the grant QJ1520265 of the Czech Bliznak, V., Kaspar, M., Miller, M.: Radar-based summer precipitation climatology of the Czech . _ . . -
Ministry of Agriculture Republic. Int. J. Climatol., submitted Web applications and web services that provide design precipitation
Czech H drometeorolo. ical Institute provided esential rainfall data Mduller, M., Kaspar, M., Bliznak, V.: Analysis of short-term rainfall time structure by and other related output are available at: .

Y 5 P ' concentration indexes. Atmos. Res., submitted. WWW. raln.fSV.CVUt.CZ

(@O

Contact: Petr Kavka | petr.kavka@fsv.cvut.cz CTU in Prague FCE Thakurova 7 Prague 166 29




