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Integrated modelling as the tool to describe the causal human-nature-

human interactions

Causal framework

Global drivers:

Changing climate
Changing society

Climate

Y

Hydrol.

scenarios

Data & models

Socioeconomic
scenarios

Pressures:
Nutrient loads

Fisheries

Marine ecosystem:
Biogeochemical cycles

Food-web

Non-point

RCO scobi

Human wellbeing:

Benefits/damages

Atm.dep

y

Point-source

Choice experiment

Contingent behavior

Fisheries

Ecopath with
ecosim

RUM




What tools/results are available, global scale?



Socio-economic

challenges for mitigation
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Shared socioeconomic pathways
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Sustainability
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@ = Strongly globalized, increasingly connected @ * De-globalizing, regional security
» Materialism, status consumption, tourism, mability, meat-rich diets » Material-intensive consumption
» Focus on local environment w/ benefits 1o well-being, little concern w/ global probs » Low priority for environmental issues

Mt * Toward development, free markets, human capital i * Policy oriented toward security
* Increasingly effective, oriented toward fostering competitive markets * Weak global institutions/natl. govts. dominate societal decision-making
* No constraints on fossil fuel use * r Unconveniional resources for domestic supply
* Highly engineered approaches to , successful management of local issues + Serious environmental degradation

§ * Fragmentation up until 2020 § » Fragmentation up until 2020

* Thereafter, transition to globally uniform carben price up until 2040 * Regions with income > 12600 US$/capita in 2020 start linear transition to global

carben price up until 2040
* Others start only 10 years later with transition up until 2050
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Sustainability equality
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* Low growth in material consumption + Elites: high consumption lifestyles; Rest: low consumption, low mobility
+ Improved management of local and global issues; tighter regulation of pollutants * Focus on local enviren. in MICs, HICs; little focus on vulnerable areas, global issues
+ Paolicy ariented toward sustainable development » Toward the benefit of the political and business elite
it + Institutions effective at national and international levels *» Institutions are effective for political and business elite, not for rest of society

+ Preferences shift away from fossil fuels
» Improving environmental conditions over timea

* Anticipation of fossil fuel constraints drives up prices with high volatility
» Environment is highly managed and improved near high/middle-income living areas,
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Challenges to mitigation
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Extending global narratives at Baltic Sea
scales



SSP1 - Sustainability

Increased plant based diet
High N efficiency, high share local & organic produce
Reduced agricultural land cover & livestock

Tertiary treatment becomes the standard in sewege treatment
Separation of rainwater and sanitation
Advanced on-the-site treatment common in rural areas

Tourist shipping increases, bulk and oil shipping decrease
Electrification in short sea shipping becomes a standard
Emission of grey water, black water and waste discontinue

)

Sustainable fisheries with high quality products

Circular economy in aquaculture

Small-scale, low impact fishes promoted; avoidance of habitat
damaging gear and bycatch

allenges for mitigation
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SSP5 - Fossil-fueled development

* Increased meat and dairy in diet
* Globalised, export oriented sector, intensification
* Increased livestocks => expansion of agricultural land cover

* New investments made to serve growing urban areas
e focus on human health rather than environmental quality
 Some upgrading due to technology spill-overs

e Fast increase in shipping industry, both tourist shipping and in

particular oil & bulk shipping

e The emissions to the water and air increase

)

e Large-scale fishing focusing on maximising profits
e Habitat destructive gear and bycatch allowed
e Industrial scale development of freshwater and marine

aquaculture with no nutrient focus
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From gqualitative to quantitative:



FROM QUALITATIVE TO QUANTITAVE:
NUTRIENT LOADS FROM THE MUNICIPAL WASTE WATERS
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FROM QUALITATIVE TO QUANTITAVE:
Nutrient loading from agriculture

GLOBAL SSP NARRATIVES CLIMATE CHANGE, RCP

Technological
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Land use change

Production animals :
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Spatial 3
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W

N and P loads from agricultural land to aquatic environments
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FROM QUALITATIVE TO QUANTITAVE:
Atmospheric deposition of nitrates

SSP Narratives

Production animals

Ammonia emissions Numerical projections of Nox-emissions

Atmospheric deposition of N
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