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Project - background and timeline

® FP7 project:
Managing Aquatic ecosystems and water Resources under
multiple Stress

® February 2014 — January 2018

® Funding: 9 Mio Euro

® 24 partners

® Currently about 170 paper produced by MARS
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Project - objectives
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Project - objectives

Morphology

Hydrology

Pollution
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Grizzetti B., et al. 2017 Scientific Rep

Q10 (fraction)
I 0.10-0.33
0 0.33-0.46
0.46 - 0.69
0.69-0.94
I 0.94-0.99
I 0.99-1.00
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Ratio between the number of days

the water flow is below the 10%-ile
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Heaney dimensionless =

Relative intensity of the potential
pollution load from urban runoff
(dimensionless), estimated by the
Heaney model
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Project - objectives

Additive effects of two stressors co-acting

Synergistic effects of two stressors co-acting

Antagonistic effects of two stressors co-acting
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Project - objectives

® How do stressors interact in affecting ecological status and
services at the water body, catchment and continental scales!?

® Despite the multitude of stressors, is there a common ground
for restoration activities!?






Project — methodology |l: catchment models
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Project — methodology lll:

urope-wide analysis and tools
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@G eshwater
@D formation

The network for freshwater research

@D atform Data, tools and resources for 1ce and policy support

.Abom Tools v Resources v Policies ~ Networks v Blog Contact

FRESHWATER METADATA JOURNAL
& METADATABASE

fn)

Freshwater Metadata Journal

Collect and save information
about your freshwater dataset,
then make it visible to the world
by publishing it.

FRESHWATER BIODIVERSITY
DATA PORTAL

GLOBAL FRESHWATER
BIODIVERSITY ATLAS

Find freshwater data and publish
your own research data on the
web.

Publish your scientific results as o
map in the atlas and make it
visible to a wide audience.

FRESHWATER MULTI-STRESSOR
TOOLS

Get information about analysis
and diognosis of the effects of

FRESHWATER RESOURCES

Find a collection of resources,
training and education material

FRESHWATER POLICIES

Learn about freshwater related
policies and read the latest policy

FRESHWATER SPECIES
TRAITS DATABASE

"QV\; Q< %
wifreshaonterecolgyinfo

o an Snd et St fo e g

Find unified, standordised and
codified information about the
ecological preferences of more

than 20.000 European freshwater

organisms.

FRESHWATER NETWORKS

Link yourself to current and past
EU projects contributing their



Project - outputs |: example for additive effects
(temperature and nutrients add to each other)
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Depth {m)

Depth {m)

m outputs ll: example for antagonistic effects

(Cyanobacteria blooms under nutrient stress)

_algae

A1_E14 blue-green

_algae

C1_E24 blue-green

No addition of humic substances

High addition of humic substances



Project — outputs lll: multiple stressor synthesis
(relevance and strength of interactive effects)

Share of studies Model improvement (AlC*change)
0 5 10 15 20 25

Experimental studies
Chla~ TP & Temp,

(n=18) | %
Finnish rivers

Field studies/ (n=176)
monitoring data . # 4{ ©) ©

(n= | 09) Chla~TP & Temp,
Nordic lakes (n=1,066)

*Akaike Information Criterion: Measure of the relative quality of the statistical model

Share and strength of paired-stressor interactions
N=127 paired-stressor — impact relationships (data source: MARS unpubl.)



mﬁ — outputs lll: multiple stressor synthesis
(relevance and strength of interactive effects)
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Other effects influence/dominate ‘

HyMo Tem Tem HyMo Tem HyMo Tem
yMo Temp Temp HyMo Temp HyMo Temp

Autotrophs Heterotrophs Autotrophs Heterotrophs

Paired-stressor effects (Nutrients and other) on lake and river BQEs™

N=123 paired-stressor — impact relationships (data source: MARS unpubl.)
* incl. mesocosm experiments



Project - outputs |V: Future scenarios

3'33:4233 Storyline 1:‘Techno world’ or ‘Economy rules’
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* Fast economic development, increased use of energy
* Policies focus on enhancing trade and economic growth

* Rapid climate change
* SSP5 and climate scenario 8.5 (~ 2°C increase in 2060)

Storyline 2:‘Consensus world’
* Economy and population grow at the same pace as now

* Environmental policies enforced by the government
* SSP2 and climate scenario 4.5 (~ 1.4°C increase in 2060)

Storyline 3:‘Fragmented world’
* Unequal development of different countries
* No more international trade agreements

* Environmental protection done by rich countries at local scale
* SSP3 and climate scenario 8.5 (~ 2°C increase in 2060)
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utputs |V: Future scenarios
Water quality (Total Phosphorus)
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Relative change in Total Phosphorus concentrations

for the future scenarios across six case-studies

* excluding Thames at Eynsham



= Project - outputs |V: Future scenarios

Ecological Quality Ratios

EQR invertebrates (ASPT) (Pinios, GR) @+ EQR invertebrates (EPT) (Pinios, GR)
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Relative change in Ecological Quality Ratios
for the future scenarios across six case-studies



Project - outputsV:
Multiple stressors acting at European rivers

Multiple stressors Ecological status
(modelled in MARS and (24 RBMP)
SOLUTIONS) etn— o

I Good

Moderate

Nutrients
Hydrological alteration
Riparian land use

Toxics
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Project - outputs V:
Boosted regression tree analysis

oy %M\
A
Lowland streams and rivers Sy e
N=7331 ¥
Variance explained: 64 % _,
Variable Group Relativelhfluencel(?0)
Dissolvedlihorganiclditrogen [Nutrients 19.2
MSPAF Toxics 16.9
Totallphosphorus Nutrients 14.5
Meanldnnualflow Hydrology 13.0
%Agriculture Rparianlandldse 11.6
%dJrban Rparianlandluse 10.5
Highlpulselduration Hydrology 7.4
Low[pulselduration Hydrology 6.9




Project - outputs VI: Diagnostic Tool

0@/ [ https://simplyshiny.shinyapps. x\a e
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Catchment-scale Diagnosis ~ Catchment-scale Prognosis

Please indicate the appropriate status of the Diagnostic plot ~ Causal hierarchy ~ Read more
following biological metricsfinidces:
petc g;;“ﬁ"’"" i by Benthic _ You are in the diagnostic analysis
invertebrates in . . )
Low (<30) - mid-sized sand- Potential causes of deterioration
bottom lowland
What is the proportion of grazers (%) [ ] rivers of Central
Low (<5) - Eumpe Arable land use
By chosing the appropriate metric
states of your water body, you can
Whet i thelmar e et diagnose potential causes of

deterioration. Chose “Unknown'", if )
i a particular metric status is not — .
Medium (2.0-2.5) v available. Based on your selection, Riparian degradf_t'!pn
the radar plot to the right displays
the probabilities of the six
candidate causes, of being causal
for your metric states. Klick on
each cause to get more details of
the probability distribution.To
increase visibility, you can change
the plot's scaling by sliding the

" Urban land use

Whhm&ommrmn

Low (<5) v

mhhmmndmmddn(%)n

)| l scale bar to the right or left. The -

High (>40 - : " " "

oh ( inex card "Causal hierarchy Straightening Fine sediment pollution
prevides you with a tabular output h

Low (<20) of the causes, in decreasing order

Medium (20-40) of their probability. Select the index

High (>40) card "Read more” for more
information and useful links.

Unknown Flow reduction/impounding
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Project - outputs (general)

@ reshwater
@D formation
@D otform

The network for freshwater research

Data, tools and resources for science and policy support

I About Tools v Resources v  Policies v  Networks v Blog Contact
FRESHWATER METADATA JOURNAL FRESHWATER BIODIVERSITY GLOBAL FRESHWATER FRESHWATER SPECIES
& METADATABASE DATA PORTAL BIODIVERSITY ATLAS TRAITS DATABASE

Freshwater Metadaia J}Jurnal

Collect and save information
about your freshwater dataset,

Find freshwater data and publish
your own research data on the

Publish your scientific results as a
map in the atlas and make it

ra e 9 %
eidat nsaisshatas i B

Find unified, standardised and
codified information about the

then make it visible to the world web. visible to a wide audience. ecological preferences of more
by publishing it. than 20.000 European freshwater
organisms.
FRESHWATER RESOURCES FRESHWATER POLICIES FRESHWATER NETWORKS

FRESHWATER MULTI-STRESSOR
TOOLS

Get information about analysis
and diagnosis of the effects of

Find a collection of resources,
training and education material

Learn about freshwater related
policies and read the latest policy

Link yourself to current and past
EU projects contributing their




RDI gaps for the future

® Capitalising on the data source on stressor-impact-relationships:
—> Disentangling the causes of multiple-stressor effects

® Capitalising on the Europe-wide data source on various stressors and
ecological status:

— Modelling the effects of multiple stressors on functions and
services

- Including additional stressors (e.g. invasive species)
® Capitalising on the tools produced by MARS:

—> Generating diagnostic tools for additional water categories
and types

—> Including measures into the diagnostic tools



Link to SRIA themes

D Strongly addressed by MARS
] Partly addressed by MARS
D Not addressed by MARS

Needs identified by SRIA MARS contributions

I.1.1. Developing approaches for assessing

: S Particularly from experimental approaches
the ecological functioning of ecosystems

[.1.2. Developing and testing methodologies

: ; Only indirectly
for the valuation of ecosystem services

[.1.3. Establishing multiple pressure-impact-
response relationships in aquatic, riparian and Many...
groundwater-dependent Ecosystems

|.1.4. Integrating ecosystem services into Europe-wide and catchment modelling of
management of water resources several ecosystem services

I.1.5 Adapting and integrating our water /
ecosystem management, planning and
governance systems with better environmental

data and information

Diagnostic tools
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Link to SRIA themes

- Strongly addressed by MARS
] Partly addressed by MARS
D Not addressed by MARS

Needs identified by SRIA MARS contributions

|.2.1. Restoring morphology continuity and

: s Case studies in catchments
hydraulic connectivity

[.2.2. Managing the risks caused by invasive

: : o Not directly addressed
species and options for remediation

[.2.3. Understanding and managing ecological Hydrological models and predictions
flows (catchments and Europe-wide)

|.2.4. Integrated eco-technological solutions
for the remediation and mitigation of degraded | Diagnostic tools
water bodies and aquatic ecosystems
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Link to SRIA themes

. Strongly addressed by MARS
] Partly addressed by MARS
D Not addressed by MARS

Needs identified by SRIA MARS contributions

[.3.1. Understanding the causes of
drought/scarcity; predicting drought events and | Europe-wide and catchment hydrological
water scarcity and developing adaptation models

measures

[.3.2. Developing innovative (or improved)
tools for adaptation to hydroclimatic extreme | Not directly addressed
events, especially floods

[.3.3. Improving water management to
mitigate the harmful impacts of extreme events
(extreme weather events, impaired water

quality)

Not directly addressed




Project - contact details

® www.mars-project.eu
o www.freshwaterblog.net

o www.freshwaterplatform.eu



