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Vacancy for a PhD student in Hydrology  
 
Starting date: as soon as possible (early 2020)  
 
We have an open position for a PhD student within the CrowdWater project 

Crowd-based mapping the state of intermittent streams  
 
at the University of Zurich, Department of Geography, Unit Hydrology & Climate 
(http://www.geo.uzh.ch/h2k/). 

The engagement of citizen scientists has been tremendously valuable in several disciplines but has 
just started in hydrology. Therefore, the project CrowdWater (www.crowdwater.ch) aims to 
contribute towards better utilizing the potential of citizen science for the advancement of hydrology 
and water resources research. This will contribute to the collection of new types of hydrological data 
for better predictions and increased understanding of hydrological processes.  

This PhD project will focus on the mapping of intermittent streams within the CrowdWater project. 
Intermittent streams were not part of the original CrowdWater application but were included in the 
CrowdWater app early on. Thanks also to a collaboration with the SMIRES (Science and 
Management of Intermittent Rivers & Ephemeral Streams) Cost Action, data are being collected on 
the state of intermittent streams across Europe (as per 20.1.2020, observations at 1476 locations, 
including 187 locations with five or more observations) and in countries like the US and Canada. 
However, so far we have not thoroughly tested the accuracy or usefulness of this data. The 
research will include studying the accuracy of citizen science derived intermittent stream data and 
the usefulness of the citizen science derived intermittent stream data for hydrological modelling. 
Furthermore, methods to extrapolate the observations in space and time will be developed and 
tested.  

The Department of Geography offers an interdisciplinary, international work environment and a 
formal PhD program (http://www.geo.uzh.ch/en/graduate-school/). The Unit Hydrology & Climate 
has strong expertise in hydrological modeling and in experimental hydrology. The salary is 
competitive and according to the salary scale of the Swiss National Science Foundation
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. 

Applicants should have a Diploma or MSc degree in hydrology, earth sciences, environmental 
sciences or in a closely related field. The project involves both data collection and the theoretical 
evaluation of the potential and value of crowd-sourced data for hydrological studies and, thus, 
experience in fieldwork, data processing or modeling as well as numerical skills are considered a 
plus. We encourage applications from enthusiastic dedicated individuals with good oral and written 
communication skills (in English), who enjoy working in a team. 

Please send your application including cover letter, CV, relevant diploma, an example of your own 
scientific writing (if available) and the names and contact details of two to three potential references 
in one pdf-file  (max. 3 MB, otherwise use dropbox or similar) to Jan Seibert 
(jan.seibert@geo.uzh.ch). Please write ‘Application CrowdWater’ in the subject line. Review of 
applications will continue until the position is filled.  

For questions, please contact Prof. Jan Seibert (jan.seibert@geo.uzh.ch) or Dr. Ilja van Meerveld 
(ilja.vanmeerveld@geo.uzh.ch)  
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Extended description: 

 

Citizens have been engaged in wet/dry mappings before (Turner and Richter, 2011), but we 
extended this approach by introducing several classes to better describe the transition between a 
dry streambed and a flowing stream. An initial test with a group of students indicated that different 
persons map streams rather consistently using these classes (Seibert et al., 2019a). In 
collaboration with colleagues in Colorado (Kampf et al., 2018), we later changed the classes to 
make them more applicable to a wide range of environments. We now use the following six classes: 
dry streambed, damp/wet streambed, isolated pools, standing water, trickling water and flowing 
streams (Figure 2c). Further tests are needed to estimate the accuracy and consistency of these 
crowd-based observations for a wide range of environments and the usefulness of these data to 
improve hydrological models.  

More specifically, this PhD thesis will focus on a) the evaluation of the accuracy of crowd-based 
observations of intermittent streams, b) the value of data on intermittent streams for hydrological 
modelling, and c) the extrapolation of crowd-based observations in space and time – towards a 
Swiss wide map of intermittent stream conditions. 

1a) Accuracy of citizen science derived intermittent stream data 

To assess the accuracy of citizen derived intermittent stream data, we will use a similar approach 
as we used for the stream level class data. We will establish guided walking trails where we number 
the streams and ask citizens to determine the class for these streams using a sheet of paper or the 
app. We will do this in parks and along several popular hiking trails. In principle, the these surveys 
follow the same approach as we have used in previous studies to evaluate the accuracy and 
consistency of qualitative soil moisture observations (Rinderer et al., 2012) and streamflow/-levels 
(Strobl et al., 2019b). In addition to the surveys, which typically take place during a few hours, we 
will have some installations with numbered sites where citizens over some weeks can determine 
the state of the intermittent streams. At these sites we will use resistance sensors (developed by 
Rick Assendelft in the SNSF Funded project STREAMEC (Assendelft and van Meerveld, in review)) 
to determine the state of the stream at the time that the observation was made.  

While our current primary interest is on intermittent streams in Switzerland, the CrowdWater app 
should eventually be suitable for worldwide mapping of intermittent streams. Therefore, we will 
perform similar surveys also in other countries, such as Spain, France and Sweden, to evaluate the 
accuracy of the data for different geographic conditions.   

An important question is also, which types of training are most efficient. To address this issue we 
will test and evaluate different types of training, such as written instructions, short videos, personal 
explanations, as well as small quizzes as a test. Again, we will do this in different environments to 
cover the range in intermittent streams. 

1b) Usefulness of the citizen science derived intermittent stream data for hydrological modelling 

Stoll and Weiler (2010) showed that information on the flowing stream network can provide 
important information for hydrological model calibration. Although, in dry areas these data can be 
obtained for large rivers based on satellite imagery, they are generally not available for headwater 
streams where most of the intermittent streams are located. While hydrologists are starting to pay 
more attention to the state of intermittent streams, these data are generally collected by manually 
walking along all tributaries (Roberts and Archibold, 1978; Godsey and Kirchner, 2014; Jensen et 
al., 2017) which obviously is very time consuming and therefore limited to a few repeated surveys. 
Other studies have used sensor data (Jaeger and Olden, 2012; Goulsbra et al., 2014; Bhamjee et 
al., 2016) but have so far not tested how useful this data is for hydrological model calibration. We 
will determine the minimum requirements for the observations on stream intermittency in terms of 
spatial extent and temporal resolution for model calibration. 

We will follow a two-step approach whereby we first determine the value of data on the state of 
intermittent streams for hydrological modelling based on an existing dataset and reduce the number 
of observations or increase the errors in the data to determine the effect on model simulations. In 
the second phase, we will use the CrowdWater app derived data for a few catchments to calibrate 
the model.  

For the first step, we will use hydrometric data for ten catchments across France with good data 
and limited human impacts or abstractions for which also data is available from the ONDE 
(Observatoire National des Etiages, https://onde.eaufrance.fr) network. The ONDE network 
provides monthly data between April and September (at least five observations per year) on the 
state of intermittent streams (dry, standing water, flowing water). The network includes 3300 sites, 
largely in headwater streams (70% of the sites have a drainage area <50 km2) and has been 



operational since 2012. The data are publicly available and have been used for regionalization of 
the occurrence of intermittent flow (Beaufort et al., 2018) but not for hydrological model calibration. 
We will test the value of these observations for different types of models. Simple bucket-type 
models do not explicitly simulate the stream network dynamics, but the different conditions of 
intermittent streams, or the average of several intermittent streams within a larger headwater 
catchment, can potentially be used in a similar way as streamwater level class data for model 
calibration. Another approach is to subdivide a catchment into smaller sub-catchments, for which 
flow might fall to zero. Finally, a fully distributed model, e.g., HydroGeoSphere (Brunner and 
Simmons, 2012) will be used to evaluate the value of observations of intermittent streams when the 
stream network is explicitly simulated. We will calibrate these models using a) only the streamflow 
data for the catchment outlet, b) streamflow data at the outlet and all available data for the 
catchment from the ONDE network, c) perturbed data from the ONDE network (reduced frequency 
and inclusion of errors – as derived from 1a) to determine the effect of observation errors or a 
smaller dataset. 

In the second step, we will use the real CrowdWater data for model calibration. We will focus here 
on Alpine catchments, where there are many intermittent streams. The ONDE dataset contains very 
few observations for Alpine terrain (only 95 sites are located above 1000 m asl). In order to ensure 
that enough data points are available for the selected catchments, we will advertise the project and 
app in these regions and place information signs at key points (see also part 1a). 

1c) Extrapolation in space and time 

Even with the crowd-based monitoring, the information on the state of intermittent streams will be 
limited to a few places. Furthermore, observations will be spotty in time. Therefore, we will test a 
geostatistical methodology to derive maps of stream network conditions for larger areas. These 
maps will be based on topographic information and will be tested using a leave-one out approach. 
Using existing approaches (Beaufort et al., 2018, 2019) our focus will be on exploring the value of 
the crowd-based data to better predict the conditions of intermittent streams in space and time. 
Beaufort et al. (2018) extrapolated the daily regional probability of drying in France based on 
gauging station data and data from the ONDE network. They showed that the accuracy of 
predictions depended on the number of continuous gauging/piezometer stations and intermittence 
observations to calibrate the regression. They also showed that the performance of the models was 
worst for the Alps because the existing data were too sparse. We will use a similar approach for the 
Alps and instead use citizen science derived observations. We will also test how much uncertainty 
in the data (i.e., related to the accuracy of the citizen derived data, see 1a) and the spatial bias of 
the data (i.e., where people take measurements) affects the derived maps of intermittency. 

 


