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>> A wireless soil moisture network has been installed 
to understand the controls of how satellite sensors see 
small scale soil moisture variability.

Understanding the controls of spatial soil moisture patterns in small catchments is essential for upscaling 
soil moisture from point to catchment scales as needed for drought predictions. The relative importance of 
the factors driving the spatial distribution of soil moisture will change during the season, e.g. topography may 
control the soil moisture distribution during wet periods, and vegetation and soil properties may be more 
dominant during dry conditions, which will a�ect the way satellite sensors see the soil moisture. 

A soil moisture network of more than 30 stations within the catchment was set up that uses wireless transmis-
sion technology. Time Domain Transmission sensors are used which measure the dielectric conductivity from 
the propagation velocity of an electromagnetic wave. 

Scaling analyses are conducted to relate the soil moisture variability to a larger landscape context. There is a 
close interaction with the transpiration and �ood generation analyses.

science QUesTiOns – HOW cAn sMALL scALe sOiL MOisTUre VAriABiLiTy Be reLATed TO THe resPOnse OF sATeLLiTe sensOrs?
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>> geophysical surveys, tracer tests and groundwater 
monitoring and modelling are conducted to understand 
the timing and location of pollution transport in the 
subsurface.

Much of the pollution in the landscape moves in the subsurface. The timing and location of pollution trans-
port is driven by the groundwater dynamics. Groundwater levels and chemical characteristics are monitored 
at numerous locations within the HOAL.   

A number of geophysical surveys are being conducted to improve the delineation of hydrogeological hetero-
geneities and processes in the subsurface. The techniques include ground penetrating radar, induced polari-
zation and low-induction number electromagnetic induction methods. The information on the subsurface so 
obtained is combined with numerical �ow and transport models.

To understand the stream-aquifer interactions several tracer tests were performed. These tests allowed the 
estimation of stream bank �uxes. Infrared cameras are used to identify hotspots of groundwater recharge 
into the stream. Mass balances over sections of the stream are used to determine the role of near-stream 
riparian trees on the daily �uctuations of the stream �ow during low �ow conditions.

science QUesTiOns – WHAT Are THe dynAMics And cOnTrOLs OF sUBsUrFAce FLOW And TrAnsPOrT?
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>> A water quality monitoring network provides data to 
understand the main sources and flow paths of phos-
phorus and nitrogen in the landscape.

There is a delicate balance between the application of phosphorus and nitrogen as a fertiliser to agricultural 
land and their harmful e�ects on surface and subsurface waters. Cost-e�ective mitigation measures need to 
target the sources and �ow paths that conduct the bulk of the load.

Multiple �ow paths (e.g. overland �ow, macropore �ow, matrix �ow, tile drainage) of these substances are 
studied in the HOAL. A water quality monitoring network was installed. While the high sediment concentra-
tions in the HOAL facilitate the sediment process analyses, they complicate the monitoring of water quality 
parameters, as they tend to clog sensors.  A new device was developed, termed Water Monitoring Enclosure, 
that allows in-situ monitoring of water quality parameters for highly dynamic, sediment laden streams. 

Autosampling and grab sampling is performed at regular intervals, and analysed for a range of parameters 
including stable isotopes. Mixing analyses, assisted by tracer tests, have identi�ed the main sources and �ow 
paths in the landscape.

science QUesTiOns – HOW MUcH PHOsPHOrUs And niTrOgen is MOVed THrOUgH THe LAndscAPe inTO THe sTreAMs?
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>> Four enzymatic analysers have been installed for 
stream water sampling and the set up is optimised for 
a real time mode.

Microbial water safety management can be enhanced by real time detection of faecal pollution from enzymatic 
activity. Such measurements will also shed light on microbial transport processes at the catchment scale. 

The HOAL is an ideal test bed for such automated measuring devices due to its highly dynamic runo�, sediment 
concentrations and bacterial contamination from manure.

Four enzymatic analysers with two di�erent designs have been set up at the catchment outlet. The devices 
sample stream water at intervals of 1 or 3 hours. The results for di�erent setups are compared with laboratory 
analyses in order to optimise the strengths of the instruments in a real time mode. 

Interpretation of the faecal indicators in the context of physical and chemical parameters for events with 
contrasting characteristics (e.g. fast and short response times, dry and wet antecedent soil moisture) sheds 
light on microbial pollution processes. Manure events and the fate of faecal pollution can be identi�ed from 
the time dynamics of the indicator.

science QUesTiOns – HOW cAn FAecAL POLLUTiOn Be MOniTOred in reAL TiMe?
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>> A highly motivated team of scientists is conducting 
research in the HOAL, assisted by a group of support 
staff. The HOAL programme is becoming a hub for col-
laborations on water research.

A highly motivated team of scientists is conducting research in the HOAL, including Alfred Paul Blaschkeabh, 
Günter Blöschlab, Martine Broera, Christian Bucherac, Gemma Carra, Xiaofei Chena, Alexander Ederad, Michael 
Exner-Kittridgeae, Andreas Farnleitnerafh, Adrian F�ores-Orozcog, Peter Haasab, Patrick Hogana, Abbas Kazemi 
Amiria, Markus Oismüllerad, Juraj Parajkaab, Rasmiaditya Silasaria, Philipp Stadlerae, Peter Straussd, Mariette 
Vreugdenhila, Wolfgang Wagnerag, Matthias Zessnerae

These are supported by a group of support sta� including Ulrike Gobecd, Peter Haasb, Lukas Kornfeinde,Carmen 
Krammerd, Monika Kumpand, Lukas Nemethe, Gertrud Neumeisterb, Matthias Oismüllerbd, Ernis Saracevice, 
Günther Schmidd, Andreas Winkelbauere. A range of collaborations with both national and international research 
institutes and agencies are under way, including the Austrian Institute of Technology, the International Atomic 
Energy Agency, and the Helmholtz Centre for Environmental Research. The HOAL programme is becoming a hub 
for hosting guest scientists, through a closely knit network with other academic institutions and observatories. 

The Laboratory and the research are supported by the TU Wien, the Federal Agency for Water Management, 
the Austrian Science Fund (FWF) through the Vienna Doctoral Programme on Water Resource Systems, and a 
number of research projects. The HOAL team would like to thank all funders.

a Centre for Water Resource Systems, TU Wien
b Institute of Hydraulic Engineering and Water Resources Management, TU Wien
c Institute of Building Construction and Technology, TU Wien
d Institute for Land and Water Management Research, Federal Agency for Water Management, Petzenkirchen 
e Institute for Water Quality, Resource and Waste Management, TU Wien
f Institute of Chemical Engineering, TU Wien
g Department for Geodesy and Geoinformation, TU Wien
h Interuniversity Cooperation Centre for Water & Health, TU Wien
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>> The HOAL Team would like to thank the land owners 
for their helpful cooperation and their support of the 
HOAL research.

Observatories in other geoscience disciplines, such as astronomy and meteorology, require relatively mod-
est space on the land. In contrast, hydrology is about water and matter �uxes at the landscape scale, so the 
requirements regarding space are invariably more extensive. 

Arrangements have therefore been made with the land owners of the HOAL involving permissions to use their 
land, the exchange of information on agricultural management practices and, where applicable, changes to 
these practices. 

Any maintenance or experimentation activities in the �eld are planned in agreement with the land owners. 
There is an annual open day where the doctoral students explain their recent research to the local community. 

The HOAL Team appreciates the helpful cooperation of the land owners. 

cOOPerATiOn WiTH LAnd OWners



Idea günter Blöschl

Photography TU Wien, BAW, Lois Lammerhuber 
Art Director Lois Lammerhuber 
Graphic design Martin Ackerl, Lois Lammerhuber
Typeface Lammerhuber by Titus nemeth 
Digital post production Birgit Hofbauer
Project coordination Johanna reithmayer 
 
Managing director EDITION LAMMERHUBER silvia Lammerhuber 
ediTiOn LAMMerHUBer dumbagasse 9, 2500 Baden, Austria
edition.lammerhuber.at

Contact 
Markus Oismüller (HOAL manager): oismueller@hydro.tuwien.ac.at 
günter Blöschl: bloeschl@hydro.tuwien.ac.at
Peter strauss: peter.strauss@baw.at

HOAL Website HOAL.hydrology.at
Reference publication www.hydrol-earth-syst-sci-discuss.net/12/6683/2015/hessd-12-6683-2015.html

copyright 2015 by TU Wien, karlsplatz 13, 1040 Vienna, Austria 
isBn 978-3-903101-02-9, first edition

All rights reserved. This work and any images therein may not be reproduced in whole or in part. 
Any exploitation is only permitted with the publisher�s and authors� written consent.


