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Modeling tools for water managem

ent

Editorial habitat suitability: adult grayling
Dear Reader

Water and river basin management =g$g
are based on the understanding of o020
complex aquatic ecosystems and [oz0
respective models. A model is an .E:;g
abstraction of reality. But what is I os0
behind this abstraction? Science has :g;g
developed various concepts of models B0
such as the physical model (for exam- additional weir: status quo SRIHEE

ple in experimental hydrology), the

dynamic and stochastic model (as used Figure 1. An example of ecohydraulic modeling, River Rhine, showing spatial distribution of habitat suitability for
for random natural proce SSGS), the adult grayling (Thymallus thymallus) in relation to various discharge scenarios (15—160 m?/s) and additional weir

-~ tion (status quo).
deterministic model (based on proba-  0Perafon (status quo

The applied model CASIMIR with its “fuzzy logic” approach is a typical example of how to

link river hydrology and morphology with fish requirements. By using realistic scenarios, predictions of ecological

bility theory), the regression model quality can be made. (Reference: Bloesch J, Schneider M & Ortlepp J (2005): An application of physical habitat
(based on mathematical relationships), modelling to quantify ecological flow for the Rheinau hydropower plant, River Rhine. Arch. Hydrobiol.

and conceptual models (linking dif-
ferent functions). Any of these models
help to understand the function of complex aquatic eco-
systems such as lake metabolism, dynamic river processes
or food-web interactions. However, although models became
technically more sophisticated (for example, hydrological 1D
models were developed into 2D and 3D models), modeling
means to simplify and, hence, a model clearly is not reality.
We always need to keep this fact in mind when considering
our faith and expectations in models.

Accuracy and uncertainty matters when we cope with
models. This is evident when dealing with weather forecast
(short-term prediction), climate change and global warming
(long-term prediction), or flood risk assessment (alarm
system). Any model must be calibrated against measured
data to prove its usefulness. This process is not easy since
measured data have a various degree of precision. There-
fore, any model needs to consider the accuracy and range of
error. Further, the scale in space and time is of crucial
importance. The larger and complex the system, the longer
the time period, the less accurate is the model output.
An inherent problem of modeling is the many parameters
changing by time and complex parameter interference. If the

Suppl. 158/1-2 — Large Rivers 16/1-2, 305-328)

calibrated model can well describe the reality, then it has the
strength to make predictions into future developments.
Hence, a future status of an ecosystem may be predicted
under given scenarios or under estimated trends that are
extrapolated under certain assumptions of parameter change
from historical or present developments.

This issue of Danube News provides a selection of
models dealing with basic processes in the Danube River
Basin. Hydrology is the driving force of floods, bed-load
transport and river morphology, and ultimately the conditioner
of biota and their habitats. However, there is also a feedback
of the biota by influencing hydrological processes. The
articles stress that not only scaling is of utmost importance,
but also the quality of input data and monitoring of the model
output. The predictive potential of these models can help
water managers and decision makers to seek for truly
“sustainable” measures in using and protecting the Danube
River. IAD can make an important contribution to such
applied research.

Jiirg Bloesch, Editor
e-mail: bloesch@eawag.ch

Danube News — May 09 — No. 19 - Volume 11

Page 1



ISSN 2070-1292

AN’
W danube news

Bulletin of the International Association for Danube Research (1AD) d k-t | |
Informationsblatt der Internationalen Arbeitsgemeinschaft Donauforschung (IAD) O n a U a U e

International Association for Danube Research (IAD)

idi President General Secretary
Presidium PD Dr. lvana TEODOROVIC Dr. Harald KUTZENBERGER
D CH A Cz SK H HR
Dr. Fritz Dr. Felix Dr. Maria Dr. Jan Dr. Eva Prof. Dr. Arpad Dr. Goran
Member Country KOHMANN KELLER LEICHTFRIED HELESIC BULANKOVA BERCZIK KLOBUCAR
Representativ
epresentatives SLO BiH SRB RO BG MD UA
N.N. N.N. Dr. Snezana Prof. Dr. Marian Trajan Dz. Dr. Konstantin Dr. Dumitru Dr. Artem
RADULOVIC GOMOIU TZANKOV DRUMEA LYASHENKO

Chemistry/Physics | | Biotic processes | | Microbiology / Hygienics | | Phytoplankton / Macrophytes | | Floodplain-ecology

N.N. Dr. Thomas Dr. Gerhard Phytobenthos Prof. Dr. Georg Dr. Ulrich
HEIN KAVKA Dr. Katrin TEUBNER JANAUER SCHWARZ
Expert Groups
Zoobenthos || Fish Biology / Fishery Saprobiology Ecotoxicology ||Delta / Fore-Delta|| Sustainable Development &
Dr. Nandor Dr. Mirjana Dr. Gunther Dipl.-Biol. Willi Dr. Julian Public Participation
OERTEL LENHARDT SEITZ KOPF NICHERSU Dr. Harald KUTZENBERGER

BEOGRAD

Hydrological catchment
of the River Danube

Address / General Secretary:

International Association for Danube Research Editor: Layout:

Internationale Arbeitsgemeinschaft Donauforschung (IAD) Dr. Jiirg Bloesch Diener + Bachmann GmbH
Am Zunderfeld 12, A-4073 Wilhering Stéuffacherstrasse 159 Nordstrasse 108, 8037 Zirich
Tel.. 0043 727478881 Fax: 0043 727478884 Tel. 0041 (0)44 440 11 50

CH-8004 Ziirich
Tel. 0041 (0)44 823 51 88 Printing:
IAD-Homepage: http://www.iad.gs E-mail: bloesch@eawag FUTURA — Petrovaradin, Serbia

E-mail: kutzenberger@iad.gs

Page 16 Danube News — May 09 — No. 19 - Volume 11



