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Workshop Objectives and Proceedings
Extreme weather, and especially heavy rain, has a major impact on urban populations and landscapes. Urban flooding and the damage to infrastructure and society are problems in both developing and developed countries. Some key challenges in urbanized areas are to provide good quality
detailed weather forecasts, to accurately measure high resolution space-time precipitation fields, to
be able to predict impacts on urban drainage systems and their vulnerability, evaluate flood risk
and potential practical counter-measures. Similar challenges apply to the effects of rainfall in natural landscapes, the triggering of floods, landslides, debris flows, and other natural hazards. Climate
change provides a critical uncertainty to deal with when analyzing potential impacts of heavy rainfall in the future. All of these require the attention of a wider community of scientists, research
managers, consultants and practitioners working in urban rainfall.
Following the tradition of previous UrbanRain workshops (1989, 1990, 1994, 1997, 2000, 2003,
2006, 2009 and 2012)1 the main objective of this meeting was to provide a focussed forum for exchanging ideas, experiences, and state-of-the-science in order to bridge the gap between novel
research topics and critical issues that need to be addressed in practice. UrbanRain15 took place
on 1-5 December 2015 in Pontresina, Switzerland.
This Proceeding collects the abstract or short papers of all 85 papers presented at the UrbanRain15 workshop. The abstracts/short papers cover the four key themes of the workshop: (1) Precipitation measurement, modelling and statistics; (2) Radar rainfall and precipitation forecasting; (3)
Rainfall impacts in urban and natural systems; and (4) Climate change. They are organized in the
Proceedings in alphabetical order by first author. The abstracts/short papers were not peerreviewed or language edited. Each abstract/short paper is identified by a unique ID number and
the Proceedings are available through the ETH Zurich E-Collection electronic open-access document repository. Further information about the UrbanRain workshops can be found on
http://www.ifu.ethz.ch/urbanrain.
Peter Molnar, Nadav Peleg
ETH Zurich
(Editors)

Example of paper citation:
Peleg, N., Blumensaat, F., Fatichi, S., Paschalis, A., Molnar, P., Burlando, P. (2015) Highresolution stochastic generation of rainfall for urban drainage model applications. In Molnar, Peter
& Peleg, Nadav (Eds.), Rainfall in urban and natural systems. Proceedings of the 10th International
Workshop on Precipitation in Urban Areas (UrbanRain15), Pontresina, 1-5 December 2015 (Paper
UR15-57). ETH-Zürich, Institute of Environmental Engineering, doi:10.3929/ethz-a-010549004.

1

Proceedings of the previous workshops were published as special issues of Atmospheric Research, vol. 27 (1991), vol. 42 (1996), vol.
77 (2005), vol. 92 (2009), vol. 103 (2012), and of Water Science and Technology, vol. 37 (1998), vol. 45 (2002). Selected paper from
UrbanRain15 will appear in a Special Issue of the open access journal Hydrology and Earth System Sciences titled “Rainfall and Urban
Hydrology” online in 2016.

Rainfall in Urban and Natural Systems
10th International Workshop on Precipitation in Urban Areas

Contents
Paper ID

First Author

Title

UR15-01

Amin, M.Z.M.

Climate change impacts assessment on severe flood event in Kelantan River Basin

UR15-02

Bližňák, Vojtech

Comparison between radar-derived precipitation estimates and rain
gauge data in a sub-daily resolution

UR15-03

Brendel, Christoph

Towards a radar-based precipitation climatology for Germany – the
importance of surface precipitation observations

UR15-04

Brigandì, Giuseppina

Flash-flood warning in small basins using a rainfall thresholds based
approach: a case study

UR15-05

Candela, Angela

Derivation of rainfall thresholds for pluvial flood risk warning in urbanised areas

UR15-06

Cavagnero, Paolo

UR15-07

Colli, Matteo

UR15-08

Courdent, Vianney

UR15-09

Cristiano, Elena

Effects of different spatial and temporal rainfall data resolution on
hydrological response in flat urban catchments

UR15-10

Del Giudice, Dario

Beyond rainfall multipliers: modelling rainfall observation errors as
stochastic processes improves runoff predictions

UR15-11

Demuzere, Matthias

UR15-12

Doleželová, Marie

UR15-13

Dowtin, Asia

UR15-14

Einfalt, Thomas

UR15-15

Einfalt, Thomas

Flash flood warning for emergency services

UR15-16

Einfalt, Thomas

ISO 19926: the first series of international consensus standards on
weather radar

UR15-17

Fatichi, Simone

Partitioning sources of uncertainty in local climate change projections

UR15-18

Fencl, Martin

Investigation of wet antenna attenuation dynamics of cellular microwave links

UR15-19

Fencl, Martin

Dynamic bias correction of commercial microwave links

UR15-20

Foresti, Loris

Probabilistic and ensemble verification of the Short-Term Ensemble
Prediction System in Belgium

UR15-21

Forestieri, Angelo

UR15-22

Fouchier, Catherine

Image-based rain sensing in an urban environment
Metrological requirements for a laboratory rainfall simulator
On extracting information from numerical weather prediction ensemble precipitation forecasts to anticipate urban runoff flow domains

The impact of urbanisation, anthropogenic heat and aerosol loading
on precipitation for four distinct climate regimes
Torrential rains in the region of southern Moravia (Czech Republic) in
the period 2005−2014
Employing the use of a dense monitoring network to quantify and
characterize spatial variability of hydrologic and solute flux in urban
forest fragments
Setup of a radar event data base for hydrologic applications: purpose
and functions

Objective regional frequency analysis of extreme precipitation in Sicily, Italy
Implementation of a real-time warning and mapping system for natural hazards triggered by rainfall in mountainous and Mediterranean
areas of Southeastern France

Rainfall in Urban and Natural Systems
10th International Workshop on Precipitation in Urban Areas

Assessment of probabilistic areal reduction factors of precipitations
for the whole French territory with gridded rainfall data
Examples of the spatio-temporal variability of the precipitation field in
the western Alps as seen by rain gauges, ground-based and spaceborne weather radars
Radar observations of 50x50x50 m3 volume defined drop by drop: a
numerical experiment
Improving the precipitation accumulation analysis for the benefit of
hydrological and environmental forecast and management applications

UR15-23

Fouchier, Catherine

UR15-24

Gabella, Marco

UR15-25

Gires, Auguste

UR15-26

Gregow, Erik

UR15-27

Grieser, Jürgen

Modelling tropical cyclone rain

UR15-28

Holko, Ladislav

Spatial distribution of the short-term precipitation in the highest part of
the Carpathians

UR15-29

Kamruzzaman,
Mohammadreza

Detecting predictor variables and their influence on changes in regional rainfall patterns in South Australia

UR15-30

Kianfar, Bahareh

Does climate change have an impact on Swiss urban drainage infrastructures?

UR15-31

Kokkonen, Tom

Long-term impact of urbanization and subsequent densification on
the water balance in Vancouver, Canada

UR15-32

Krämer, Stefan

UR15-33

Krämer, Stefan

UR15-34

Krejci, Matej

UR15-35

Langousis, Andreas

UR15-36

Lau, James

UR15-37

Leonarduzzi, Elena

A landslide warning concept for Switzerland based on daily rainfall
thresholds

UR15-38

Lo Conti, Francesco

Combining single polarization X-band radar and ground devices for
hydrological applications

UR15-39

Looser, D.

UR15-40

Luchner, Jakob

UR15-41

Mayer, Dieter

UR15-42

Meier, Claudio I.

Underestimation of DDF values obtained from paper pluviograms

UR15-43

Müller, Hannes

Temporal rainfall disaggregation using a multiplicative cascade model
for spatial application in urban hydrology

UR15-44

Müller, Miloslav

Precipitation intensity during heavy rains in various altitudes

UR15-45

Müller, Thomas

Validation of long term synthetic precipitation time series for sewer
systems

Effects of long term radar rainfall time series on the results of urban
drainage models
Analysis and assessment of different operational quantitative radar
rainfall products for flood forecast and management in the River basins Emscher and Lippe
GRASS GIS module for processing of rainfall data from cellular networks
Modeling daily rainfall conditional on large-scale atmospheric forcing:
assessing rainfall statistics based on climate model results
iFFRM Kluang: dynamic calibration of radar rainfall data for flood
forecasting in Malaysia

The potential of using social media for precipitation and flood assessment
Sub-daily extreme precipitation under current and future climate conditions from high resolution RCMs
Precipitation analyses based on all multiple sources

Rainfall in Urban and Natural Systems
10th International Workshop on Precipitation in Urban Areas

Towards a high resolution stochastic rainfall generator for urban applications

UR15-46

Muñoz, Carlos

UR15-47

Nielsen, Jesper E.

UR15-48

Niemi, Tero

UR15-49

Nitu, Rodica

Preliminary results from the WMO/CIMO SPICE Project

UR15-50

Ntegeka, W.

Probabilistic urban inundation nowcasting

UR15-51

Ochoa-Rodriguez,
Susana

Evaluation of radar-rain gauge merging methods for urban hydrological applications: relative performance and impact of gauge density

UR15-52

Ochoa-Rodriguez,
Susana

Sensitivity of urban drainage models to the spatial-temporal resolution of rainfall inputs: a multi-storm, multi-catchment investigation

UR15-53

Palla, Anna

Analysis of the drainage inlets efficiency, variability and vulnerability
of the urban system

UR15-54

Panziera, Luca

UR15-55

Paschalis, Athanasios

UR15-56

Paz, Igor

X-band radar vs. C-band radar for urban hydrology applications: two
case studies

UR15-57

Peleg, Nadav

High-resolution stochastic generation of rainfall for urban hydrological
applications

UR15-58

Peres, David J.

Coupling a stochastic rainfall generator and a physically based infiltration and slope-stability model to investigate landslide triggering

UR15-59

Pfister, Angela

Extreme events in the summer of 2014 in North-Rhine Westfalia

UR15-60

Pfister, Angela

How to deal with extreme pluvial flooding – experiences and consequences from the heavy rain of the 12 of July 2014

UR15-61

Pollock, Michael

UR15-62

Quirmbach, Markus

UR15-63

Rashid, Mamunur

Statistical downscaling of extreme rainfall using a Generalized Linear
Model for Location, Scale and Shape (GAMLSS)

UR15-64

Reinoso-Rondinel,
Ricardo

Polarimetric X-Band weather radar: high-resolution rainfall estimation

UR15-65

Renard, Florent

Impacts of local climatology on heavy rain cells: case study in the
southeast of France

UR15-66

Renard, Florent

Intensification of rainfall related to climate change and its impact on
urban water management

UR15-67

Rosbjerg, Dan

Optimal adaptation level in current and future climate

UR15-68

Scheibel, Marc

Comparing extreme values of weather radar observations and rain
gauge measurements: conclusions and open issues

UR15-69

Scheibel, Marc

Rain data from gauges and weather radar for hydrological modelling:
competition or complement?

Intercomparison of rainfall measurements from three different types
of weather radars covering the same urban area
Comparing precipitation patterns at three urban catchments in Helsinki (Finland) using high-resolution rain gauge and radar measurements

NowPAL, a novel system for issuing heavy precipitation alerts in
Switzerland
On the effects of temporal meteorological variability on ecosystem
water and carbon fluxes across scales: a modeling approach

Evaluating wind-induced uncertainty on rainfall measurements by
means of CFD modelling and field observations
Analysis of precipitation forecasts for the Emscher catchment within
the COSMO-LEPS Model

Rainfall in Urban and Natural Systems
10th International Workshop on Precipitation in Urban Areas

UR15-70

Scheidegger, Andreas

Experimental design approach for optimal selection and placement of
rain sensors

UR15-71

Schertzer, Daniel

Beyond scalar multifractal precipitation modelling: multifractal interactions between dynamics and water content across scales

UR15-72

Schmitt, Anna

The German radar precipitation climatology and its fields of application in urbanized areas and urban flood risk mapping

UR15-73

Sideris, Ioannis

Nowcasting and Large-Radar-Archive statistical learning in Switzerland

UR15-74

Somorowska,
Urszula

Precipitation seasonality and daily extremes across neighbouring
natural and urban environment in central Poland

UR15-75

Sorup, Hjalte

Using the three points approach to see beyond extremes for urban
hydrology

UR15-76

Souza, Bianca

Urban hydrology simulation of a semi-urban catchment with MultiHydro comparing X-band and C-band radar data

UR15-77

Strehz, A.

Analysis of small scale convective precipitation events in Austria

UR15-78

ten Veldhuis, Marieclaire

Innovative, multi-disciplinary sensing of rainfall and flood response in
urban environments

UR15-79

Thorndahl, Søren

Analysis of one decade of heavy rainfall events from a radar rainfall
dataset

UR15-80

Treis, Adrian

How to benefit from radar data in water management – experiences
in the Emscher and Lippe region

UR15-81

Tsaknias, Dimosthenis

The June 2013 and August 2002 flood events in Central and Eastern
Europe: how much worse can it get?

UR15-82

Wang, Li-Pen

Generation of high-temporal resolution QPEs through temporal interpolation of radar images: evaluation over multiple spatial-scales

UR15-83

Zareie, A.

Estimation of the point-to-area rainfall correction factors in the context
of climate change

UR15-84

Zohidov, Bahtiyor

UR15-85

Zohidov, Bahtiyor

Retrieval of rainfall fields in urban areas using attenuation measurements from commercial microwave links: a feasibility study
Tomographic reconstruction of rainfall maps using attenuation measurement from cellular networks: the first results based on the Mojette
Transform

Rainfall in Urban and Natural Systems
10th International Workshop on Precipitation in Urban Areas
UR15-43

Temporal rainfall disaggregation using a multiplicative cascade model for spatial
application in urban hydrology
H. Müller*1, U. Haberlandt1
1 Institute of Water Resources Management, Hydrology and Agricultural Hydraulic Engineering,
Leibniz Universität Hannover, Germany
*Corresponding author: mueller@iww.uni-hannover.de

Abstract
For urban hydrology rainfall time series with a high temporal resolution are crucial. Observed time
series of this kind are very short in most cases, so they cannot be used. On the contrary, time
series with lower temporal resolution (daily measurements) exists for much longer periods. The
objective is to derive time series with a long duration and a high resolution by disaggregating time
series of the non-recording stations with information of time series of the recording stations.
The multiplicative random cascade model is a well-known disaggregation model for daily time
series. For urban hydrology it can be assumed, that a day consists of only 1280 minutes in total as
starting point for the disaggregation process (e.g. Molnar & Burlando, 2005). Three new variants
for the cascade model have been analyzed, which are functional without this assumption. These
methods are extensions of the uniform splitting approach with a branching number b=3 in the first
disaggregation step of the cascade model, introduced by Müller and Haberlandt (2015). For all
further disaggregation steps b=2 is applied, so that temporal resolutions of e.g. 15, 7.5 or 3.75
minutes are achieved.

Fig. 1: Average event characteristics of observed versus disaggregated time series for 24 stations
in Lower Saxony, Germany.
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The existing 1280 minutes approach (called method A) is outperformed by the so-called method
B2 regarding time series characteristics like wet and dry spell duration, average intensity, fraction
of dry intervals (Fig. 1) and extreme value representation (Fig. 2). To achieve a final resolution of
5 minutes, in B2 a linear interpolation of the 7.5 minutes time steps is carried out.

Fig. 2: Rainfall extreme values (partial duration series, 5 minutes) for station Uelzen (time period
July 2003 – December 2012).
However, in both approaches rainfall time series of different stations are disaggregated without
consideration of surrounding stations. This yields in unrealistic spatial patterns of rainfall. We apply
a simulated annealing algorithm that has been used successfully for hourly values before (Müller
and Haberlandt, 2015). Relative diurnal cycles of the disaggregated time series are resampled to
reproduce the spatial dependence of rainfall. To describe spatial dependence we use bivariate
characteristics like probability of occurrence, continuity ratio and coefficient of correlation.
Investigation area is an artificial combined-sewer system with three rain gauges. We show that the
algorithm has the capability to improve spatial dependence. Without spatial dependence, manholes
and combined sewer overflow volumes are strongly underestimated. However, after the
implementation results are comparable to those from the observations (see Fig. 3).

Fig. 3: Manholes (upper part) and combined sewer overflow volume (lower part) resulting from
extreme values with a return period of 4.4 years at the master station (30 minutes duration, ‘res’
indicates the resampled analogues for each variant).
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