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PATH4AMED POLICY BRIEF #1

Towards Reducing Diffuse Water Pollution in
Mediterranean Agricultural Landscapes: Early
Evidence and Upscaling Opportunities from
PATH4MEDMonth 24 (June 2026)

Executive Summary

Agriculture remains one of the main sources of diffused pollution affecting Mediterranean
water bodies. Nutrient losses, sediment transport, salinity, and eutrophication continue to
threaten ecosystem health and water resources, while climate change and increasing
water scarcity place additional pressure on agricultural production systems.

PATH4MED is developing and testing innovative approaches to improve monitoring,
assessment, and management of soil and water quality in Mediterranean agro-hydrological
systems. Early demonstration observations from demonstration activities indicate that
advanced monitoring methods, including environmental DNA (eDNA), remote sensing,
automated water-quality sensing, and integrated hydrological assessments, can provide
more comprehensive information on ecological conditions and pollution pathways than
conventional monitoring approaches alone.

Early site evidence illustrates this added value. In the Sperchios demonstration site,
eDNA analyses revealed microbial and phytoplankton diversity that may be overlooked by
traditional monitoring approaches, supporting the development of more sensitive water-
quality indicators. In the Turkiye/Seyhan River Basin demonstration, integrated monitoring
showed that irrigation return flows and drainage systems are important pathways for
nutrient, salt, and sediment transport. Preliminary findings also indicate that some
pollutant exports are concentrated during irrigation periods and high-connectivity events
when agricultural landscapes are highly saturated and allow water to flow rapidly to the
water bodies without impedance, which creates opportunities for more targeted
interventions. In the Norwegian demonstration, analysis of long-term catchment
monitoring data (~30 years) showed that extreme hydrologic events are defined by intrinsic
catchment properties such as climate regime and dominating agricultural production, and
site-specific measures are needed to effectively and efficiently tackle associated diffuse
losses from agriculture.

The findings also highlight the importance of addressing diffuse pollution at the scale at
which it occurs. While many existing measures focus on individual fields, nutrient and
pollutant transport frequently takes place through interconnected irrigation and drainage
systems operating at district and catchment scales. This creates a policy challenge:
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monitoring systems, incentives, and management measures need to be linked more
closely to the hydrological regimes and pathways through which pollution moves.

These early lessons provide valuable insights for policymakers seeking to support the
objectives of the Water Framework Directive, the Nitrates Directive, the Common
Agricultural Policy, and the EU Zero Pollution Action Plan.

Funded by the European Union. Views and opinions expressed are however those of the author(s)

R Co-funded by only and do not necessarily reflect those of the European Union or European Research Executive
X, R the European Union Agency (REA). Neither the European Union nor the granting authority can be held responsible for

them.”



(e
&£ T
B

PATHJ]

AY
g
WIS

5
LS

1.The Policy Challenge

Despite significant policy efforts across Europe, diffused agricultural pollution remains
difficult to monitor and manage effectively. One reason is that pollution is often generated
in one place and detected somewhere else, after it has moved through irrigation systems,
drainage networks, soils, rivers, or groundwater. Responsibility is also spread across
farmers, irrigation organisations, advisors, researchers, and public authorities.

Three interrelated challenges continue to limit progress:

| Monitoring Limitations |

Conventional monitoring programmes often depend on periodic sampling and specialised
taxonomic expertise. Such approaches can be resource-intensive and may not capture the
full range of ecological responses to environmental pressures. They can also miss short

pollution events or biological changes that are difficult to detect with conventional
indicators alone.

| Scale Mismatch |

Many policy measures are implemented at the farm level, often with limited flexibility to
adapt to site-specific conditions. At the same time, nutrients, sediments, and other
pollutants are transported through drainage networks, irrigation systems, and river basins
that operate across larger spatial scales. This creates a mismatch: measures are designed
at the field or farm level, while pollution processes unfold at the scale of irrigation districts
and catchments. Addressing this mismatch requires both greater flexibility to tailor
measures to local conditions and improved coordination across farms and catchments to
ensure effective outcomes.

| Fragmented Information |

Water quality data, irrigation information, land management practices, and environmental
monitoring results are frequently managed by different organisations, limiting
opportunities for integrated decision-making. When these data remain separate, it
becomes harder to identify high-risk periods, target interventions, and coordinate action
across the actors who influence water quality.

Addressing these challenges requires both improved monitoring tools and management
approaches that better reflect the functioning of agricultural and hydrological systems. For
policy, this means connecting monitoring evidence more directly with irrigation, drainage,
nutrient-management, and catchment-planning decisions.

To effectively address diffuse agricultural pollution, policy interventions need to move beyond isolated
field-scale measures and better reflect how pollutants move through interconnected agricultural and
hydrological systems. This requires improved monitoring, stronger coordination across sectors and
scales, and greater integration of environmental and agricultural data to support targeted and evidence-
based decision-making.
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2.Evidence from PATH4MED Demonstrations

Early site evidence generated through PATH4MED demonstrations points to several
important findings.

| Novel Monitoring Tools Improve Environmental
Assessment |

Environmental DNA analyses from the Sperchios demonstration site revealed substantial
microbial and phytoplankton diversity that may not be detected through traditional
monitoring methods. The results suggest that molecular approaches can complement
existing ecological assessment frameworks and contribute to the development of more
sensitive indicators of water quality and eutrophication pressures.

At the same time, remote sensing and continuous monitoring technologies provide
opportunities to improve the spatial and temporal coverage of environmental observations.

| Diffuse Pollution Is Closely Linked to Agro-hydrological
Conditions and Water Management Practices |

Integrated monitoring approaches combining hydrological, biological, and chemical
information indicate that irrigation return flows and drainage systems can represent
important pathways for the transport of nutrients, salts, and sediments. In the
Turkiye/Seyhan River Basin demonstration, preliminary findings point to irrigation return
flows and drainage systems as important pathways for nitrate, phosphate, salinity/TDS,
and sediment transport.

Long-term monitoring data from four Norwegian agricultural catchments further
demonstrates that the extent of diffuse pollution losses associated with extreme
hydrologic events'' depends on intrinsic catchment properties such as farming systems
and climate regimes. While extreme flow events dominate sediment and total phosphorus
losses in cereal and vegetable production systems in southwestern and southern Norway,
catchments dominated by pasture and grass areas in western Norway show a larger
contribution from more persistent, low-flow losses.

The findings suggest that dominating diffuse pollution exports can be both concentrated
during critical hydrological periods such as irrigation periods and high-flow conditions, but
also persistently during normal flow periods depending on local conditions such as climate
regimes and farming systems. This creates the need for more targeted management
interventions. This indicates that irrigation scheduling, drainage management, and nutrient
planning should be considered together when designing mitigation measures, and be
aligned with local climatic conditions and agricultural systems.

' (Remegio B. Confesor Jr, Johannes Deelstra., Fraziska K.Fischer, Lillian Qygarden, 2026)
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| Integrated Data Provides Better Decision Support |

Combining multiple sources of information generates a more complete understanding of
environmental pressures than isolated monitoring approaches.

The PATH4MED demonstrations show that integrating on-site monitoring data, and spatial
data can support evidence-based decision-making and improve the targeting of mitigation
measures. For policy and practice, this means linking monitoring data more directly to
decisions on farm-scale, including fertilizer planning and timing, management practices,
cropping system, irrigation, drainage, etc., and catchment-scale coordination.

3.Implications for Policy

The evidence generated so far suggests that achieving the objectives of European water,
soil and agricultural policies will require continued innovation in both monitoring and
management. A central lesson from the early demonstration evidence is that diffuse
pollution needs to be managed at the hydrological scale where pollutants move, while still
engaging the farmers and organizations whose decisions shape those flows.

In particular, the findings indicate that:

¢ Emerging monitoring technologies can strengthen environmental assessment and
support more timely management responses.

e lrrigation and drainage systems should be recognised as important components of
diffuse pollution management strategies.

« Mitigation measures should be adapted to seasonal dynamics, climatic conditions,
and agricultural practices, as the timing, magnitude, and pathways of diffuse
pollution vary across regions and over time.

e Acascade approach from field to catchment scale and irrigation districts is needed
for planning of effective and efficient implementation of measures.

e Improved cooperation and data sharing among agricultural and environmental
stakeholders can support more effective implementation of policy measures.
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4.Policy Recommendations

i. Support the Integration of Innovative Monitoring
Approaches

Encourage the gradual incorporation of eDNA-based indicators, remote sensing products,
and automated water-quality monitoring into existing monitoring frameworks where
scientifically validated and operationally feasible.

ii. Promote Harmonized Monitoring Protocols

Support the development of harmonized methodologies, quality assurance procedures,
and data standards to facilitate wider adoption and comparability of monitoring results,
while enabling consistent assessment of both innovative monitoring approaches and the
evaluation of mitigation measures regarding effectiveness and efficiency.

iii. Strengthen Irrigation and Drainage Management

Promote measures that reduce nutrient, sediment and pollutant transport through
irrigation return flows and drainage systems, particularly during periods associated with
elevated environmentalrisk. This should include closer links between irrigation scheduling,
drainage monitoring, fertilizer timing, and water-quality indicators.

iv. Encourage Catchment-Scale Planning

Design policy instruments and incentive mechanisms that recognise the hydrological scale
at which diffuse pollution occurs and where mitigation measures can have the greatest
impact. In irrigated areas, this includes planning at irrigation-district level, where return
flows and drainage networks shape pollution pathways.

v. Improve Data Integration and Stakeholder Cooperation

Support platforms and governance mechanisms that facilitate information exchange
among farmers, irrigation organisations, water authorities, researchers, and environmental
agencies. These platforms should help connect monitoring data with practical decisions
on irrigation, drainage, nutrient management, and pollution-risk periods.

vi. Invest in Long-Term Demonstration and Monitoring
Activities
Continue supporting demonstration sites and long-term monitoring initiatives that

generate robust and up-to-date evidence for policy implementation, innovation uptake,
and future upscaling under changing climatic conditions and policy frameworks.
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5.Upscaling Opportunities

The approaches tested within PATH4MED show potential for application beyond the
current demonstration sites.

In particular:

e eDNA-based monitoring could support water quality assessment across different
Mediterranean river basins and surface water types.

e Remote sensing and automated monitoring technologies offer scalable solutions
for large agricultural areas.

e |Integrated monitoring frameworks can be adapted to support catchment-scale
planning in regions facing similar pressures from diffuse agricultural pollution.

e |rrigation-district monitoring approaches can also be adapted in other
Mediterranean agro-hydro systems, provided they are calibrated to local crops,
soils, drainage infrastructure, farmer practices, and institutional capacity.

Successful upscaling will require harmonized protocols, stakeholder engagement,
capacity building, and continued investment in monitoring infrastructure.

6.Target Stakeholders

This policy brief is primarily relevant for actors involved in water-quality monitoring, diffuse
pollution management, irrigation and drainage governance, and catchment-scale
planning, including:

Primary target stakeholders

e River Basin Management Authorities

e Water and Environmental Protection Agencies
e Irrigation Authorities and Irrigation Associations
e National and Regional Policymakers

e Agricultural Ministries and Agencies

Secondary target stakeholders

e Regional and Local Authorities

e Farmers and Producer Organisations

e Agricultural Advisors and Extension Services
e Research and Innovation Organisations

e European Commission services
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About PATH4AMED

PATH4MED develops and demonstrates innovative solutions to improve water quality,
reduce diffuse pollution, and support sustainable agricultural systems across
Mediterranean regions. Through demonstration activities, stakeholder engagement, and
integrated assessment approaches, the project contributes to the transition towards
cleaner and more resilient agro-hydrological system.
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