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Climate change | temperature & precipitation

RCP2.6 RCP8.5
(a) Change in average surface temperature (1986-2005 to 2081-2100)

Projections for Portugal:
« Temperature will increase

*  Precipitation will decrease

Source: IPCC 2014, Climate Change 2014- Synthesis Report
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Climate change | River flow

Model-based estimate of past
change in annual river flows
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Climate change | temperature & river flow
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» Climate change is projected to cause significant changes in the seasonality of

river flows across Europe.

» North- and northwest regions will tend to present increased wetting trends in the
winter; south- and south-eastern Europe will show a widespread drying tendency

from late winter until late summer

> River flow variations will be adding to temperature rise.
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Why are estuaries important?

» They provide important ecosystem services (relevant for human populations)
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Economical Importance

Coastal protection
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ng ecosystem models | Prediction tools A

» Implementing an ecosystem model to check for temporal variations

Atlantic Ocean

on the biological communities of the Minho estuary under the effect of

climatic stressors

igure extracted from Mota et al. 2014

» Comparing single-stressor and multiple-stressor scenarios to check

for potential stressor interactions




4. Conceptual diagram

» 12 external (forcing) functions
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4. Conceptual diagram
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Minho Ecosystem Model- impiemented in AQUATOX 3.1 (US- EPA)

» Incorporates physical, hydrodynamics, biogeochemical and physiological processes performing on
ecosystems

» Accounts and integrates oscillations of different factors and, thus, project the expected variations
on the ecosystem
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Assessing the model performance

A- Scrobicularia plana B- Hediste diversicolor
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IPCC scenarios

IPCC ARS Greenhouse Gas Concentration Pathways

Representative Concentration Pathways (RCPs) from the fifth
Assessment Raport by the International Panel on Climate Change
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RCP stands for Representative
Concentration Pathways trajectories for
future greenhouse concentrations (IPCC,
2014)

RCP 2.6: max. 450 ppm CO,

equivalentslav. increas. temp=1°C (0.3-1.7)

RCP 8.5: continuous increase of CO,

equiv.|av. increas. temp= 3.7°C (2.6-4.8)
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Scenario simulations

» Single-stressor

SS1. ”Dry years” forced with conditions of the driest year (2012) within the period 2007-2016.

SS2. ”Rainy yea rs” forced with conditions of the wettest year (2010) within the period 2007-2016.

SS3. “RCP2.6” forced with temperature increase according to the lowest emission scenario RCP2.6 (1°C + Base run).
SS4. “RCP8.5” forced with temperature increase according to the highest emission scenario RCP8.5 (3.7°C + Base run).
SS5. “30% less river flow (RF)" forced with a 30% decrease on the average river flow observed within 2007-2016.

» Multiple-stressor

MS1. ”Dry years_RCP2.6”- dry year coupled to RCP2.6.

MS2. ”Dry years _ RCP8.5”- dry year coupled to RCPS.5.

MS3. ”Rainy years _ RCP2.6"- rainy year coupled to RCP2.6.

MS4. ”Rainy years _ RCP8.5"- rainy year coupled to RCP8.5.

MS5. “30% less RF_RCPZ.G”- 30% less river flow coupled to RCP2.6.
MS6. “30% less RF_RCP8.5”- 30% less river flow coupled to RCP8.5.
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Results | macroinvertebrate estuarine communities biomass
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Conclusions

» Macroinvertebrate communities do not respond the same way to stressors acting isolated or in combination
(stressors interactions).

» Temperature rise alone enhances benthic production but not when combined with rainy conditions or
river flow decrease. This is known as an antagonistic interaction.

> Estuarine productivity will tend to decrease under drier conditions.

» The Minho estuary is highly sensitive to rainy conditions (continuous).

» We recommend a carefull management of the water flow in the Minho River Basin.




Take-home message

> Climate change is on and it will affect the productivity of estuaries and other marine ecosystems.

» Prediction tools (e.g. Ecosystem models) are paramount to decide upon effective mitigation measures,

which will help to protect marine ecosystems and ecosystems services.
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Figure 5. Schematic view of the framework and the underlying scientific improvements needed.
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