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Introduction: Danube catchment

Map 1: Overview
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Most
international
river basin in
the world

More than 80
million people
from 19
countries

Danube
connects with
27 large and
over 300 small
tributaries
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Threats to biodiversity
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=~ Four significant water management issues in the Danube basin (DRBMP,
2015)

Hydromorphological Alterations (future)
1,295 km (4%) Organic Pollution (ongoing)

6,409 km (19%)

Hydromorphological Alterations (ongoing) ——

10,040 km (30%) Nutrient Pollution (ongoing)

6,906 km (20%)

Hazardous Substances (future)
121 km (0%

Nutrient Pollution (future)
128 km (0%)

Hazardous Substances (ongoing)
9,114 km (27%)

=~ Emerging issues: Infrastructure projects (navigation, hydropower and
flood protection measures); agricultural activity

10/23/2017 www.aquacross.eu/




=~ ldentified as important threat
on biodiversity on global scale
(e.g. Vorosmarty et al. 2010)

Example: river fragmentation

=~ Effects of morphological changes and degradations in combination
with hydrological alterations from the basin headwaters to the
Danube Delta is not sufficiently understood (Habersack et al. 2016)

» Focus of case study work on hydro-morphological alteration,
including longitudinal (topic 1: hydropower)
and lateral connectivity (topic 2: floodplains)

10/23/2017 www.aquacross.eu/
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=~ Hydro-morphological degradation of rivers may prevent reaching the
EU’s environmental targets, as aimed at by the EU WFD, Habitat or Bird
Directives (Danube River Basin District Management Plan 2015)

Towards EBM— multiple goals to balance

=~ Sectoral EU policies on hydropower, navigation, flood protection and
agriculture exert various hydro-morphological pressures on rivers, and
thus strongly interfer with EU WFD, Habitats or Bird Directives

=~ A more co-ordinated implementation of sectoral policies could
maximize potential synergies and foster implementation efficiency
(EBM 3: uses multidisciplinary knowledge, EBM 4: considers synergies
and trade-offs EBM 5: supports policy coordination).

=~ For example, in already significantly altered river corridors the
improvement of navigation may have a synergistic effect on nature
protection goals (if ecological restoration is supported within the
project), while in intact river sections always will degrade the system.

10/23/2017 www.aquacross.eu/



Case study topic 1: Hydropower development
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=~ The construction of hydropower dams represents one of the most
severe pressures affecting the integrity of river ecosystems

Case study topic 1: Hydropower development

=~ Hydropower development is driven by the political goal to develop
renewable energies, especially by the implementation of the EU
Renewable Energy Directive (RESD)

=~ Additional drivers are i) commercial interests of construction
companies, ii) licensing fees paid to governmental agencies for
permissions, and iii) currently very low bank rates of interest which
generally favour investments

» Due to the high environmental risks, the construction of hydropower
plants must be accompanied by environmental impact assessment
(EIA) studies which must be elaborated acc. to the EU Directive on
Environmental Impact Assessment.

10/23/2017 www.aquacross.eu/



Analyzing the effects of hydropower development on

the goals of EU directives

=~ The Renewable Energy

Directive 2009/28/EC

!

=~ Water Framework
Directive 2000/60/EC

=~ Natura 2000

=~ Convention of
Biological Diversity

=~ EU Biodiversity
Strategy

-~

_~
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Driver for the massive development

of hydropower generation in SE
Europe

Prevention of further deterioration,

protect and enhance the status of
aguatic ecosystems

The long-term survival of Europe's
most valuable and threatened
species and habitats

Halting biodiversity loss-and
restoring degraded biodiversity

www.aquacross.eu/




1. Does the project entails new modifications to the physical

characteristics of a surface water body or alterations to the level of bodies H
of groundwater resulting in failure to achieve good groundwater status, I n p ra ct I Ce n eW d a I I I S a re p | a n n e d
good ecological status or, where relevant, good ecological potential or
failure to prevent deterioration in the status of a body of surface water or
groundwater? No use of d t t d
¥ Or does the project concern new sustainable human development " Article 4(7) a n CO n S r u C e oo
activities resulting in failure to prevent deterioration from high status to no

Case study topic 1: Hydropower development

aood status of a bodv of surface water?

ves | = in Natura 2000 areas and

no 2. Are all practicable steps taken to
mitigate the adverse impact on the

status of the body of water? national pa rks

yesl
3. Can the beneficial objecti ed by those modificati 1 1 EIA h
AL ey =~ without elaborating ElAs that
redrafted? which are technically feasible, do not lead to disproportionate
cost and are a significantly better environmental option? h d d f h E U
p o] meet the standards or the
4. Are th f idi blic i d/ the M . M
TS| | i m e ek  p Directive on Environmental
objectives may objectives outweighed by the benefits of the new modifications or
NOT be set "% | alterations to human health, to the maintenance of human safety or
under Art. 4(7) [+ o sustainable development? A ssessment
yes 1

5. D hy ject I lud . M M
18| ampromies s aclovemont o oo WFD =~ without strict checking of
objectives in other bodies of water within the
same river basin district?

“ | environmental effects

m;pa:;g;g:,;:g;:l;:’fé‘;;fiﬁ?:‘s“"“’ ~ without considering technical

no 7. Does the project guarantee at least g U I d e | I n e S

the same level of protection as the
existing Community legislation?

yes 1
Alternative WFD objectives may be set

T Article 4(7) assessment of the WFD

The reason for those modifications or alterations are specifically
set out and explained in the river basin management plan and the

objectives are reviewed every six years WWW. aq uacross.eu /

no
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= Analyzing the effects of hydropower development on the
goals of WFD and Natura 2000 Directives

> Qverview on existing hydropower plants as well as on planned
ones

> Review the current state of knowledge on the ecological
effects of these hydropower dams on biodiversity

> Collection of hydrological and biological (fish and inverte-
brate) monitoring data in order to asses the ecological
impacts of existing hydropower plants

> Assessment of the application of the EU Directive on
Environmental Impact Assessment, and development of
performance standards of EIAs of existing hydropower
projects in south east Europa

10/23/2017 www.aquacross.eu/



Overview on existing hydropower plants

[ study area Bl Drava
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Data Source:
N
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Monitoring status of hydropower stations
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35
0 Only 2.9% of hydropower plants
are monitored by
25 hydrological gauging stations,
0 and only 1% by

regular biological monitoring stations!

15
5 2
5 6 6 -- 4
2 2 3
0

Unaltered Altered Unaltered Altered Unaltered Altered Unaltered Altered Unaltered Altered

Slovenia Croatia Bosnia and Serbia Montenegro
Herzegovina

Hydrology ® Macroinvertebrates ®Fish
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Topic 1: Summary & outlook .
CI'OSS

= Analyse the effects of hydropower on the goals of WFD and Natura 2000
Directives

= Overview on existing and planned hydropower plants

= Summary the current state of knowledge on the ecological effects of
these hydropower dams on biodiversity

= Assessment of the application of the EU Directive on Environmental
Impact Assessment and development of performance standards of EIAs of
existing hydropower projects in south east Europa (EBM 5: support policy
coordination).

= Modelling cumulative effects, linkages and dependencies between dam-
mediated alterations on hydrology and biodiversity (EBM 1: considers the
dynamic relationships within ecosystems)

10/23/2017/'?‘32t Www.aquacross.eu/



Case study topic 2 - Floodplains

=~ Biodiversity hotspots

= broad variety of ecosystem functions
by controlling the regional water
cycle and the retention and
transformation of nutrient

= Provide multiple ecosystem services
(recreation, drinking water, flood
protection,...)

10/23/2017 www.aquacross.eu/
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=~ Multiple policy targets: Consider multiple EU legislations that are
relevant for large river-floodplain systems and their biodiversity
= EU water (WFD) ~70% heavily modified — focus on main stem

Case study topic 2 Floodplains: Background

= EU nature legislation (HD and BD)- focus on floodplains (~ 120 sites)
= EU TEN-T Regulation for navigation — claims good navigation status of waterways
= EU floods directive — focus on floodplains for sustainable flood management

-~

=~ Potential conflicts between different targets are important and widely
recognised

=~ Specific data are collected for each policy target

=~ So far no detailed analysis on the synergies and trade-offs between
biodiversity and other targets based on available data

10/23/2017 www.aquacross.eu/
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Case study topic 2: Objectives

=~ Give a statistical proof of multiple relationships of human
activities/services, pressures and biodiversity along the navigable
stretch of the Danube River

=~ Final models can be used to predict the impact on status of
biodiversity components of the HD and BD due to changes in
drivers and pressures

=~ Basis for a strategic and more integrated management approach at
large scales.

=~ A policy analysis will serve the identification of challenges in
implementation of existing policies

10/23/2017, "% WWW.aquacross.eu/



Case study topic 2: approach derived from DPSIR-

framework

Austrian q q Lower Danube,
Drivers: Drivers: ’
DanUbe Navigation Navigation DanUbe Delta
Urban Agriculture
Flood protection Fish production
Hydropower generation Forestry
Hydropower generation
Pressures: Pressures:

Increased surface water connectivity

Increased sediment inputs

3 ; Nutrient loading

Invasive specles Climate change impacts
Climate change impacts

Invasive species
) Floodplain
(Im : ) 4 | ts: )
pacts: State mpacts:
Loss of floodplain habitats Loss of floodplain habitats

Reduced surface water connectivity
River bed incision

Increasing terrestrialisation Increasing terrestrialisation
Loss of rheophilic species (e.g. Danube fish) Collapse of commercial fishery
Disappearance of sensitive species Eutrophication

\_Loss of flood water retention areas. J Changes in species composition
\ Loss of flood water retention areas/

Response: Response:
Designation as Bioreserve, Natura e ™\ Desij ion as Bi , Special
2000 area and National park Joint efforts Area of Conservation or Special

Restoration projects since 1996: 5 Protection Areas
Co-operations

EC WFD, EC Habitats Directive
EC Floods Directive
Public participation

Re-connection of floodplain areas Restoration projects since 1994:
re-opening of polders, blocking of

man-made canals

DPSIR-framework D-P-S assessment (Bayesian Network)

= Framework to network
= Descriptive model to quantitative (data-based) model
» Quantify importance of drivers and pressures

10/23/2017, "% WWW.aquacross.eu/
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selection of method - Bayesian Network

=~ Possibility to model hierarchical structure — D-P-S chain
=~ Good graphical representation

=~ Often used as basis for management and restoration

=~ High flexibility regarding input data — e.g. ordered factors
=~ Good model performance

oo X, t 1. 1 % 2 2
3

Xa 1 2 3 1 2

P(X=1 | X X2)|Ban Ban Bay Bu Bisi B

o o P(X=2 | X0 X2)| Burz Oa: B4 Biy Ois: Bai

P(X=3 | X X2)|Bun By Bas Bun Buss By
P(Xi=4 | XiuX2)|Ouni Bav Buinw Bus Busi Ouse

(5) (&) [pexsixuxn|6us Bus Bus Bus Bus Ous

(a) Structure (b) Conditional probability table

10/23/2017, "% WWW.aquacross.eu/




Topic 2: Gutnut: Example —
D-P interacticns
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Topic 2:Summary & outlook .
CI'OSS

=~ Quantify the relationships of activities/services, pressures and
status of biodiversity components across the Danube (EBM 4:
Considers synergies and trade-offs between benefits and
beneficiaries; EBM 3: uses multidisciplinary knowledge)

=~ Basis for management and restoration of protected areas at a large
scale (EBM 2: supports transboundary coordination)

=~ A policy analysis will serve the identification of challenges in
implementation of existing policies and the identification of
appropriate EBM responses (EBM 5: support policy coordination).

10/23/2017EV‘32t Www.aquacross.eu/



Further topics Danube Delta and coastal 9gqQuad
systems Cross

=~ Hydromorphological alterations (dredging - navigation)
within Danube Delta

= Eutrophication (interaction with sediment dredging)

=~ Waste pollution - solid waste pollution in the Danube

Delta.
- Main drivers: economic development, tourism

The AQUACROSS project has received funding from the European Union's
Horizon 2020 for Research, Technological Development and Demonstration
under Grant Agreement Number 642317.

10/23/2017, "% WWW.aquacross.eu/




Topic 3-5:Summary & outlook . .
Cross

=~ Analyse the effect of sediment dredging on channel network,
sediment transport

=~ Analyse the effects of Danube transport of nutrients on Black Sea
coast

=~ Build on several projects and activities on waste management and
analyse relationships between waste distribution and habitats

=~ Main stakeholder DDBR

Questions?
Suggestions?
Comments?

10/23/2017“‘32t Www.aquacross.eu/
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Data within the hierachical structure

i (- )
Austrian Diivars: Ditveis: Lower Danube,
Da nu be Navigation Navigation Da nu be Delta
Urban development Agriculture
Flood protection Fish production
Hydropower generation Forestry
\ Hydropower generatiory

Navigation: critical locations, navigation class
Hydropower: position, production and impacted channel lenght

n n

Schwarze
weensie !
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Case study topic 2: Data within the hierachical structure

i (- )
Austrian Diivars: Ditveis: Lower Danube,
Danube Navigation Navigaton | Danube Delta
Urban development Agriculture
Flood protection Fish production
Hydropower generation Forestry
\ Hydropower generatiory

Land use: copernicus riparian zones local
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Case study topic 2: Data within the hierachical structure

- Y & R

Pressures:

Increased surface water connectivity

Increased sediment inputs

3 : Nutrient loading

Invastve spacies Climate change impacts
Climate change impacts

/’\ Invasive species
L] T

Pressures:

Reduced surface water connectivity
River bed incision

=~ WFD/JDS: quantifies hydromorphological pressure, 10 km stretches—
quantification of impact of artificial structures, levees, hydropower plants,
land use ... on the hydrology and morphology of floodplain, banks and channel
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Data within the hierachical structure ]
Cross

rever veu e Nutrient loading
Invasive species Climate change impacts
Climate change impacts

Invasive species
v Floodplain

Impacts: State Impacts:

Loss of floodplain habitats Loss of floodplain habitats

g{ Increasing terrestrialisation Increasing terrestrialisation
'-\..‘_.b\\ Lace af rhannhilic cnnariae [a @ Nanoha fich) Cnllance nf rammaercial fichary

T, =
-~ wﬁ Tt

~Ecosystem state: Heterogeneity of data is especially challenging for large river-
floodplain systems

» Data from protected areas available (~ 130 Natura 2000 sites along the Danube)
»systematically summarizes heterogenous monitoring data based on local expert
judgement (conservation status of aquatic species - fish, amphibia,..)

10/23/2017Event:

WWW. r .
Author: aquacross.eu/




