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Background: situation in the Danube River basin
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Background: Danube from Vienna to Bratislava
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Background: development in the floodplain Lobau
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Vision: sustainable & adaptive management LOBAU

arable farm land meadow & wood land M industry residential area @ groundwater wells

manifold human
requirements

- integration of
Ao ecological and socio-
& \ economical aspects

(nature protection, flood
retention, agriculture,
settlement, aesthetic &
recreational values, ...)



Interdisciplinary approach
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Central questions of proposed research “

- What are the long-term effects of the human-induced
hydrogeomorphic alterations in the Lobau? \What motivation
drives the alterations in riverine landscapes (risk minimisation
and human benefits)?

- To what extent is the current ecological development of the
Lobau reversible?

- Which strategies can be applied to combine ecosystem
functions with socio-economic services for a sustainable,
integrated development in the Lobau?

- Range of management alternatives:
* lentic, back-flooded lake system (present situation)

* highly dynamic, lotic, channel-like system



Project structure “

WP1 - Interdisciplinary analyses of pre-
regulation dynamics, landscape
features and human interferences

WP2 - Hydrodynamic and groundwater
modelling

WP3 - Ecological and socio-economic
modelling

WP4 - Aggregation of the DSS using multi-
criteria decision analysis (MCDA)

WP5 - Project management



Objectives and structure of workflow

Definitions & socio-economical drivers
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WP1 - land use change: data sources & methods

Data sources:

historical maps (cadastral surveys, topographic maps etc.) as basis for
land use data (identification of different types of land use)

written archival and published information (forestry/hunting,
water management strategies, cadastral surveys, etc.) as basis for socio-
economic status (different types of human uses, management practices
and their impact on the natural system in the study area)

Goals and methods:

Qualitative / descriptive analysis of the ecological and socio-
economic development of the Lobau in the last 200 years

GIS based analysis of land use and land use change for different
points in time in the last 200 years

(semi-)quantative analysis of the socio-economic system for
different points of time by means of different criteria and indicators
(identification of criteria and indicators together with WP 3 and 4)

identification of driving forces and relevant changes for different
points in time



WP1 — Historical development: sources & methods

—> data inquiry (archives)
=> historical sources

—> detailed & accurate
maps 1726 — 2001

—> digital correction
with current landmarks

1812 (Y = 1817 (XY
then 1812 (X)) + S yeans
else 1817 (X,Y] + 5yeors

spatial dimension Y

spatial dimension X

—> GIS: vectorization

—> Raster GIS: habitat
turnover & site age

o,

methodology: Hohensinner et al. 2004, 2005, in press
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WP1 — historical analyses: output

—> natural hydromorphological
patterns

—> spatial habitat turnover

1830
—> age of floodplain vegetation
sites / habitat age structure
historical depth of
groundwater table at charact.
water levels
1870

— changes in land use patterns

2000
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WP2 - simulation surface-ground-water interactions

3 implementation approaches are possible

DAFLOW model routes flows through HEC-RAS 1D hydraulic model for a
a system of inter-connected 1D full  network of natural and
channels and subdivides the system constructed channels.

into a series of branches. US A .
rmy Corps of Engineers
FEFLOW full 3D groundwater model
including saturated and unsaturated

zone as well as rivers.

WASY GmbH.

frx
_ ; f’(»}i JV,V

The models are coupled by adding an ,

exchange between each subreach and "{"‘W\

specified ground- water cell. P ﬁ _li\l

The water exchange for each subreach is Development of the model
computed on the basis of the stream-aquifer

head difference, the streambed thickness, coupling is needed.
stream width, and streambed hydraulic
conductivity.
HPP_GMS is a 2D finite element

MODFLOW simulates _groun_d-water_ groundwater-model. G. Bidschl AP. Blaschie
flow through a three-dimensional grid Technical University of Vienna
of cells.

Used approach depends on
H.E. Jabsen, A.W. Harbough

U.S. Geological S ilabili i I
eological Survey data availability and computing time



-develop predictive
submodels (criteria functions)

-interlink submodels

environmental changes

-input for MCDA 1

-define indicator sets (criteria)

-identification of direct and
indirect effects of

WP3 - ecological & socio-economical modelling

socio-economic drivers

(risk prevention, gaining of settlement area, ...

Surface Ground
water water
Water
level Residence time LCIr
| level
Water
velocity
Nutrient
A
Turb- GW quality
idity
> -
Phyto- Makro- Riparian
plankton phytes vegetation
y
A
Shading Drinking
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socio-economic consequences
(drinking water procurement, fishing, ...




WP3 — ecological & socio-economical modelling

- develop predictive submodels
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WP3 — ecological & socio-economical modelling
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WP4 — Decision Support System (DSS)
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Deliverables and linkage to other projects n

Open questions
Combination of models

*Use of conditional or physiological models

*Development of more detailed understanding: experimental
approach for key processing

*Potential conflicts between nature conservation and
ecologic development of the area

*Integration of stakeholders

Link to other available models and partner projects
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WP3 — example ecological modelling - vegetation

upon a representative sample
L Biotop-types based upon > InPUt Data < Surface Water Model

v ~N 4 |

Vegetation survey based Digital Elevation Model

visual image interpretation

Both samples are quit independent from each other

——upon a representative sample
- covering all modeled vegetation

L Ground Water Model

Forest inventory —

Model — Development

Vegetation map of first level

Calibration
questioning of experts

l

Vegetation survey based Evaluation Experts
: Spatial limited, existing surveys
correction

A

types Vegetation Map of final level
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WP4 — decision support system (DSS)
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WP4 — decision support system (DSS)
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