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Executive summary

This guidance document was developed through a series of studies and projects targeted to the Danube River
Basin and taking into account the specific situations in the Danube countries. Both, water and agriculture
were addressed including policy making, measure implementation and socio-economy. The guidance shall
contribute to achieve sustainable agriculture and rural development in the Danube countries by
considering the economic, environmental and social aspects together and by advocating appropriate policies,
strategies, instruments and measures. The guidance was elaborated based on an open dialogue between
the water management and agricultural sectors, which brought together a number of relevant
organizations, experts and stakeholders providing them with the opportunity to express their opinion. Danube
countries are encouraged to make use of the guidance for designing and implementing their national agri-
environmental policies and river basin management in good synergy, as appropriate.

Agriculture is an important component of the economy in many Danube countries since the

geographical and climatic conditions in large parts of the Danube River Basin (DRB) are favourable
for agriculture. More than 50% of the basin territory are under agricultural cultivation. Agronomic
conditions are especially favourable for maize (corn), soybeans, sunflowers and other thermophilic
crops besides the ordinary cereals. In the Western regions agriculture plays a key role as local supplier
of commodities that are further transformed into food (mainly milk and meat products, fruits and
vegetables). In the Eastern regions agriculture is one of the most important employers in rural regions.
Although agriculture is substantially subsidized by the European Union (EU) and the national
governments, the sector is facing socio-economic challenges. Despite the high share of land being
cultivated, agriculture is not among the strongest economic sectors in the DRB. The share of the
agricultural sector in the total national Gross Domestic Product of the EU Member States (MSs) is not
significant (less than 5%), whilst non-EU MSs have a share around and above 10%. In many regions
the intensity of agricultural production is low due to the less favourable economic situation. In areas
where land productivity is low, farmers are often facing difficulties, as agriculture in these regions may
not be competitive at all. In many Danube countries, there is a significant number of small farms
working on a few hectares, which are highly depending on EU or national subsidies and often
subsistence farms and have limited capacity to comply with strict and ambitious cultivation and
environmental provisions. These regions are often threatened by land abandonment, poverty and social
exclusion. Only a few countries have integrated and powerful advisory systems, which are key
instruments to reach and support farmers. In addition, agricultural production highly depends on
circumstances that that cannot or can only be partly controlled such as weather conditions, plant
diseases and market instabilities, which may make agriculture economically vulnerable.

Water-related environmental concerns are also related to agriculture. Agriculture needs large

amounts of clean water to satisfy the increasing demand for high quality food. However, intensive
agriculture may cause quality and quantity problems of surface- and groundwater by pollution, over-
abstraction and inappropriate land management endangering the status of the water bodies but also the
sustainability of its own water resources. Nutrients have been released from agricultural areas of the
DRB in significant amounts during the past decades. Nutrient pollution has been identified as one of
the significant water management issues in the DRB. Currently, about 20% of the surface water bodies
are at risk of failing good ecological status/potential by 2021 due to nutrient pollution, for which
agriculture is one of the main sources alongside other sources such as urban areas or municipal
wastewater. The ultimate recipient water body of the Danube is the Black Sea, which is, being the
world's most isolated sea, sensitive to eutrophication. Nutrient loads transported by the Danube to the
Black Sea peaked in the late 1980’s triggering a serious eutrophication problem in the north-western
shelf.
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Nevertheless, river loads entering the Black Sea have been significantly dropped in the last decades.
Measures have been implemented in agriculture throughout the DRB. As of 2018, on more than 60%
of the areas of the DRB strict rules on manure and fertilizer application are being implemented. Out of
the agricultural areas of the DRB, 70% are determined for direct financial support and 20% receive
additional subsidies for implementing environmentally friendly measures (only in EU countries of the
DRB). In the last decade, more than 70 billion EUR were spent to support farmers and to finance
effective environmental measures and methods (best management practices). Direct payments
amounted to ca 55 billion EUR and support of agri-environmental measures reached ca 15 billion
EUR. Thanks to these measures implemented in agriculture, but also as consequence of low
agricultural intensity in several Danube countries, the nutrient surpluses (gross balance) of the
agricultural fields are rather low or even negative in many countries indicating lack of nutrient inputs
which is compensated by the soil stocks accumulated over the previous years. However, the severe
eutrophic conditions of the late 1980’°s might arise again if wastewater treatment and agriculture are not
managed sustainably in the catchment area. Moreover, nutrient emissions frequently represent
unutilised losses of soil nutrient resources, which have to be supplied by external inputs in order to
sustain the required production rates.

With regard to water quantity, water scarcity and drought situations are emerging issues in the DRB
and will likely become more intense, longer and more frequent in the future. Serious drought periods
hit the Danube region in 2003, 2007, 2011, 2012, 2015 and in the period of 2017-2020, affecting
different water-dependent economic sectors, vegetation and the water resources. The estimated
economic losses caused by the drought in 2017 in the Danube countries are more than 1 billion EUR.

To address these multi-dimensional challenges, agriculture and water management should be well
aligned by coordinated strategies and joint actions to ensure the protection of water resources, the
economic livelihood of the farmers and the production of high quality food. However, at the regional
scale of the DRB, a proper dialogue between the water and agricultural sector and coordinated policy
tools have not been fully established yet. To tackle this shortcoming, Danube countries agreed in 2016
to start, in close cooperation with the agricultural sector, a broad discussion process aiming at
developing a sound guidance document on sustainable agriculture. The initiative is driven by the
recognition that improving the socio-economic situation in the agricultural sector is a prerequisite for a
successful implementation of agro-environmental policies. Water and agricultural policies should be
designed and harmonised in a way that income losses for the farmers are minimised or compensated
when implementing measures to protect water bodies. Policies should seek win-win solutions wherever
possible. However, finding the way towards these objectives needs to change the paradigm: policies
should be shifted from the traditional, purely command-control type regulative enforcement to more
balanced approaches, taking into account the perspective of farmers’ economic benefits. This hew
direction should be based on open dialogue, mutual trust and common understanding that is expected
to result in willingness to make certain compromises by both sectors. With the paradigm change the
initiated dialogue can have an ambitious objective: to develop a policy guidance in order to support
decoupling future agricultural development from increasing nutrient pollution of surface and ground
waters and from prolonged water scarcity. In this way, it may contribute to achieving sustainable
agriculture by balancing the economic, ecologic and social aspects of agriculture and rural
development. The initiative is fully in line with the objectives of the European Green Deal, the current
political momentum of aligning water and agricultural policies at the EU level and the stronger
ambitions of the proposed Common Agricultural Policy (CAP) post 2020 regarding environmental
protection and climate change adaptation.

To achieve its ambitious goal the guidance paper recommends sound policy instruments, financial
programs and cost-effective agricultural measures to protect water bodies for decision makers in the
agro-environmental policy field. It offers Danube countries support for the preparation and
implementation of their tailor-made national agro-environmental policies, CAP Strategic Plans and
relevant strategies of the River Basin Management Plans in good synergy. The recommendations
provide the Danube countries with a framework to adjust their national agro-environmental policies.
They on one hand give specific advice on how to implement more efficiently existing legislation (e.g.
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Nitrates Directive, cross-compliance/conditionality of the CAP) and on the other hand help countries to
better identify, target and finance additional measures going beyond legal obligations. Thus, the
guidance should act as a strategic policy framework providing consistent approaches into which the
Danube states are encouraged to integrate their individual national methods. It lays down the basis for
designing cost-effective, targeted national measures according to national needs and conditions taking
into account that no “one size fits all” standardisation could work in the DRB.

The primary focus of the guidance is sustainable nutrient management related to agriculture and rural
land management. Nevertheless, Danube countries have recently declared that climate change effects,
including water scarcity and drought is to be considered as a significant water management issue in the
DRB. Bearing in mind the strong linkage of the drought issue to agricultural water management, the
scope of the guidance document has been extended to the drought issue besides the nutrients.
Moreover, pesticide pollution related to agriculture is also an emerging issue to be tackled. Further
editions will broaden the scope towards pesticides and other harmful substances.

In the policy context, huge opportunities can be identified in the post-2020 CAP proposal that could
potentially trigger significant steps towards sustainable agriculture in the DRB and to contribute to
decoupling agricultural production from nutrient pollution and water scarcity in a cost-effective way. In
order to address the environmental and sustainability challenges of agricultural production in the DRB
with higher ambitions and to effectively contribute to the objectives of the Green Deal, Danube
countries are particularly encouraged to:

1) Design flexibly the obligatory measures under the CAP enhanced conditionality.

2) Examine closely the potential of the new, flexible and potentially very effective voluntary
‘eco-schemes’, in particular for supporting agro-eonomy, agro-forestry, organic farming,
precision farming and carbon farming practices.

3) Commit to the development of DRB-specific approaches for voluntary agri-environment-
climate interventions with particular focus on development and implementation of collective /
cooperative approaches and result-based payment schemes for more sustainable soil and water
management.

4) Make a significant investment in strengthening Farm Advisory Systems and building an
Agricultural Knowledge and Innovation Systems for sustainable agriculture in the DRB and
pay much greater attention to capacity building of all actors (farmers, advisers, researchers,
small and medium-sized enterprises etc.).

5) Strongly and actively recommend and promote applying nutrient management planning in the
farming practices to assist farmers in an efficient use of fertilizers at field level adjusted to crop
nutrient demand and soil nutrient content via information, knowledge exchange and advisory
activities funded in the new CAP Strategic Plans.

6) Develop and maintain advanced regional drought monitoring and forecasting systems with
special emphasis on early detection, along with drought risk and impact assessment tools.

7) Elaborate drought management plans and set up operational management models focusing on
preventive and early responses in order to enhance resilience and preparedness.

8) Put emphasis on soil management practices and support farmers to properly implement erosion
control, soil conservation and natural water retention measures.

9) Make use of the funding instruments to compensate certain difficulties and constraints (e.g.
natural disadvantages, constraints related to WFD implementation and NATURA 2000 sites).

10) Promote community-led local developments under the LEADER programme and the concept
of Smart Villages as an emerging and potentially well-suited opportunity for rural communities
in the DRB making the best use of technology and social innovation.

In addition, Danube countries are advised to consider the following recommendations for policy
making:

e ltis crucial to establish a proper partnership-dialogue between the agricultural and water sector
to develop a cross-sectoral and mutual understanding of needs, expectations and constraints of
the two areas.
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e Active and early involvement of environmental authorities in the preparation of CAP Strategic
Plans as well as taking environmental knowledge and planning tools into closer consideration
should be achieved to support the design of relevant and effective agro-environmental policies
at national level. There is a huge need for finding synergies between the CAP interventions and
the measures identified in the RBMPs in order to contribute to the achievement of the
environmental objectives of the WFD.

e Countries should define national standards for obligatory measures with flexibility to tailor the
implementation of these standards to specific local or regional needs and characteristics.

e Measures controlling nutrient pollution should be targeted on emission hot-spots, those areas
where there is a significant risk of local resource loss (e.g. via soil erosion or leaching) or
water pollution (due to high transfer rate of nutrients or vulnerability of water bodies) and the
requirements should be adjusted to the risks accordingly.

¢ Specific attention should be paid to the farming structure in the countries, certain
environmental standards and targets should be achieved everywhere, whereas the standards
might be differing for different farm structures.

e Countries are encouraged to take into account favourable and disadvantaged areas, crop
rotation, environmental impacts, water body vulnerability and potential administrative burden
when designing and implementing measures.

e Voluntary measures should be attractive, practicable and financially acceptable for farmers,
particularly those that would lead to additional costs or result in income losses for the farmers
when adopting and implementing them.

e Advisory services should support digital transition in agriculture including modern
technologies, accompanied by smart devices and digitised supporting tools.

o Countries are encouraged to acknowledge drought as a national priority. Policy coherence,
coordinated legal approaches and harmonized implementation related to drought on the
national/regional level are essential for successful drought management, supported with
sufficient resources.

e Itis necessary to introduce available practical tools into daily work routine (i.e. using national
data sets, operational use of tools in institutions, etc.) and to share knowledge on good practices
to better support and guide drought management activities.

The guidance outlines two land management categories according to soil productivity and land
conditions and recommends a set of measures for both constellations. Favourable areas with high soil
productivity and good climate conditions may attract investments and sustainable intensification to
increase competitiveness. This would lead to a desirable sustainable development to improve the
economic situation in rural areas, would give perspectives to people to stay and live there but would
also fully integrate natural resources protection. A clear legal framework and an efficient
implementation of cross-compliance/conditionality and ,,greening*“/eco-schemes should be the focus
here, backed up by appropriate control schemes. On the other hand, disadvantaged areas - i.e. areas
with limited productivity, natural constraints or unfavourable social conditions - are threatened by
depopulation and land abandonment, which need to be counteracted by integrated rural development
programs including an economic basis for site-specific, traditionally extensive agricultural systems. In
these regions but also in areas of high ecologic interest (e.g. riparian zones, floodplains and wetlands)
agri-environmental programmes and compensations for ecosystem services (e.g. biodiversity,
landscape maintenance and biotope management) and other income options for the agricultural sector
like sustainable tourism are necessary. In both cases, competent advisory services, for which
recommendations are also provided, should be part of any solution.

This guidance is to be considered as a living document subject to further update and fine tuning,
particularly in line with the on-going discussions on the CAP post 2020 and taking into account
additional inputs of the agricultural sector. The potential amendments and implementation aspects are
planned to be discussed on joint follow-up workshops of the water and agricultural sector and relevant
stakeholders.
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Part A — Context
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1. Setting the scene

Water is an indispensable resource for life. Water is essential for all living organisms and provides
natural habitat for aquatic ecosystems that enables developing a wide variety of flora and fauna and
various ecosystem services. Moreover, water is a cross-cutting issue as many water users depend on its
quality and quantity and compete for better resource availability. Besides its vital functions, water is a
crucial resource for several economic sectors and social activities like energy production, industrial
water supply and processing, navigation, irrigation, livestock drinking, fisheries, tourism, sport and
recreation. However, anthropogenic drivers like population and economic growth, climate change,
globalisation, urbanisation and land uses continuously increase water demand. At the same time they
trigger pressures such as pollution, over-abstraction, hydromorphological alterations, which might
endanger the sustainability of water resources. Therefore, this precious, multi-functional and vulnerable
resource needs to be carefully managed and preserved to ensure that it can provide its vital, ecological,
economic and social functions in the long run.

Agriculture is one of the most important water—dependent economic sectors using large water amounts
that supplies the population with healthy food and food-products. While farming practices are usually
being conducted on a high proportion of fertile soils, agricultural production is facing certain risks
related to weather conditions, droughts, climate change, plant diseases and market instabilities, which
might cause economic disadvantages for the farmers. To satisfy the increasing demand for food at good
quality, agriculture needs both, sufficient quantity and quality of water for its production. On the other
hand, agriculture may induce deterioration of water resources by over-abstraction and pollution. Thus,
agriculture and water management should be well aligned to ensure both, the protection of water
resources and the production of high quality food.

1.1 Mandate

The International Commission for the Protection of the Danube River (ICPDR) as the coordinating
body for transboundary water management in the DRB has achieved significant progress in inter-
sectorial fields such as inland navigation?, sustainable hydropower? and climate change adaptation®
resulting in key strategic documents adopted by the Danube countries. The ICPDR is also committed to
assisting Danube countries with addressing challenges associated with nutrient and drought
management. However, challenges relating to the agricultural sector have not been fully addressed so
far at the basin-wide level despite the fact that the strong link with water management issues in the
DRB has long been recognised.

The Danube Declaration* adopted at the ICPDR Ministerial Meeting in February 2016 asks the ICPDR
(under paragraph 31) “to organize in close cooperation with the agricultural sector and all relevant
stakeholders a broad discussion process with the aim of developing an ICPDR Guidance document on
agricultural practices towards the reduction of water pollution caused or induced by nutrients from
agricultural sources and the prevention of such pollution in the Danube River Basin. The document
could i.a. provide a sound knowledge base on the agricultural sector and its impacts on water quality in
the Danube River Basin, highlight the existing European legislative framework and financial
mechanisms, summarize cross-compliance as well as supplementary measures related to the EU
Common Agricultural Policy and other financial programs as well as recommend good agricultural
practices and potential policy tools and cost-effective measures supported by case studies. This ICPDR

! Development of Inland Navigation and Environmental Protection in the Danube River Basin. Joint Statement on
Guiding Principles. ICPDR, 2008

2 Sustainable Hydropower Development in the Danube Basin. Guiding Principles. ICPDR, 2013
3 Climate Change Adaptation Strategy. ICPDR, 2019
4 Convention on Cooperation for the Protection and Sustainable Use of the Danube River. 1994
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Guidance would aim at the effective protection and use of water bodies as well as a sustainable and
balanced agricultural production in the Danube countries.”

Since the endorsement of the Declaration, Danube countries have declared that climate change effects,
including water scarcity and drought is to be considered as a significant water management issue in the
DRB®. Bearing in mind the strong linkage of the drought issue to agricultural water management, the
scope of the guidance document has been extended to the drought issue besides the nutrients.
Moreover, pesticide pollution related to agriculture is also an emerging issue to be tackled. Although
the current version of the document is focused on nutrients, further editions will broaden the scope
towards pesticides and other harmful substances.

1.2 Policy context

In the broader policy context, the Water Framework Directive® (WFD) of the European Union (EU)
aims at protecting inland surface waters, transitional waters, coastal waters and groundwater, and to
ensure sustainable use of water resources. As an ultimate objective of the WFD, EU Member States
(MS) have to ensure that all water bodies are in good status/ecological potential by 2015 with
exemptions until 2027 at the latest. The WFD assigns water management to river basins rather than
administrative borders and requires the elaboration of river basin management plans. The management
plans have to describe the current water status, pressures by which ecosystems and water status are
perturbed and measures to be implemented in order to achieve good status/potential and to prevent
further deterioration. For surface waters, good status is defined as good ecological status/potential and
chemical status, whereas for ground waters good chemical and quantitative status must be reached. The
recent fitness check of the WFD’ concluded that the WFD largely fits for purpose and has led to a
higher level of protection for water bodies. Progress towards good status can be expected to be slow
but steady.

With respect to agricultural activities, the Nitrates Directive® (ND), the Sustainable Use of Pesticides
Directive® (SPD) and the Industrial Emissions Directivel® (IED) are the most relevant pieces of
legislation, regulating farming activities to achieve specific goals but also contributing to the WFD
objectives. The ND requires designation of Nitrate Vulnerable Zones (NVZs) that are hydraulically
connected to waters affected or potentially endangered by nitrate pollution or alternatively, to apply the
whole territory approach. In the zones (or over the whole territory) the amount of nitrogen that is
applied on agricultural fields in fertilizer or manure is limited and the application is strictly regulated
through nitrates action programmes (NAPS) with basic mandatory measures. Moreover, codes of good
agricultural practices (GAP) are also recommended to be respected outside the NVZs on a voluntary
basis to ensure low nitrogen emissions entering the groundwater and river network. The SPD controls
the release of agricultural chemicals through measures enforcing the use of less toxic substitutes,
ensuring proper management and safe application and storage of pesticides and biocides, setting
emission limits, minimizing or avoiding pesticide use in sensitive areas and establishing buffer zones to
protect aquatic ecosystems. The IED dictates that authorities need to ensure that pollution prevention
and control measures at the major industrial units (including intensive livestock enterprises, e.g.

S Interim Overview: Significant Water Management Issues in the Danube River Basin District. ICPDR, 2019

¢ Directive 2000/60/EC of the European Parliament and of the Council of 23 October 2000 establishing a
framework for Community action in the field of water policy

7 https://ec.europa.eu/environment/water/fitness check of the eu water legislation/index en.htm

8 Council Directive 91/676/ EEC of 12 December 1991 concerning the protection of waters against pollution
caused by nitrates from agricultural sources

® Directive 2009/128/EC of the European Parliament and of the Council of 21 October 2009 establishing a
framework for Community action to achieve the sustainable use of pesticides

10 Directive 2010/75/EU of the European Parliament and the Council of 24 November 2010 on industrial
emissions (integrated pollution prevention and control)
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poultry and pig farms) are up-to-date with the latest Best Available Techniques (BAT) developments.
The industrial plants covered by the Directive must have a permit in line with BAT Reference
Documents (e.g. for installations with intensive rearing of poultry or pigs) and must respect emission
limit values for polluting substances to ensure that certain environmental conditions are met.

With regard to water scarcity and droughts, the European Commission (EC) has recognised this issue
as an important challenge and in 2007 adopted the communication “Addressing the challenge of water
scarcity and droughts"!. The implementation of this communication is evaluated through annual
Follow-up Reports.

The new EC acting since December 2019 has been putting great emphasis on the environmental and
climate dimension of European agricultural production. This is reflected in the Mission Letter from the
President of the Commission to the Commissioner for Agriculture and the Commission
Communication on the European Green Deal*?. This involves a new growth strategy that aims to
transform the EU into a fair and prosperous society, with a modern, resource-efficient and competitive
economy where there are no net emissions of greenhouse gases in 2050 and where economic growth is
decoupled from resource use. These Green Deal also highlights that the agricultural sector is both
central to achieving the Union’s climate-neutrality commitments and also sharply exposed to the
effects of climate change. A specific focus on healthier and more sustainable food production is to
become an important part of the Green Deal, the first headline target of the EC. Another key aspect is
the Zero Pollution ambition for creating a toxic-free environment that needs enhanced pollution
monitoring, prevention and remediation. To address these challenges, the Commission will adopt a
zero pollution action plan for air, water and soil in 2021.

The ‘Farm to Fork’ strategy for sustainable food of the EC®3, one of the key elements of the Green
Deal, will be looking at how the agri-food sector can improve the sustainability of food production
across the food chain, including through organic production. The Zero Pollution ambition of the EC
will ensure that agriculture and food production contributes to climate, environmental and biodiversity
goals, notably by reducing the use of pesticides, fertilisers and chemicals in Europe and beyond (such
as the Non-EU countries in the DRB). Regarding nutrients, the Commission’s aim is to reduce nutrient
losses by at least 50% by 2030, while ensuring that there is no deterioration in soil fertility. This will
reduce the use of fertilisers by at least 20% by 2030. Moreover, at least 25% of the EU’s agricultural
land must be organically farmed by 2030. The Commission will put forward an Action Plan on organic
farming, helping Member States stimulate both supply and demand of organic products. This guidance
document is a tool for serving these EU policies and objectives.

The ‘Farm to Fork’ strategy will be implemented in close coherence with the other elements of the
Green Deal, particularly the Zero Pollution ambition, the new Circular Economy Action Plan!* and the
Biodiversity Strategy for 2030°. The new Circular Economy Action Plan announces initiatives along
the entire life cycle of products, targeting their design, promoting circular economy processes, fostering

11 COM(2007) 414 Communication from the Commission to the Council and the European Parliament,
Addressing the challenge of water scarcity and droughts in the European Union

12 COM(2019) 640 Communication from the Commission to the European Parliament, the European Council, the
Council, the European Economic and Social Committee and the Committee of the Regions - The European Green
Deal

13 COM(2020) 381 Communication from the Commission to the European Parliament, the European Council, the
Council, the European Economic and Social Committee and the Committee of the Regions - A Farm to Fork
Strategy for a fair, healthy and environmentally-friendly food system

14 COM(2020) 98 Communication from the Commission to the European Parliament, the European Council, the
Council, the European Economic and Social Committee and the Committee of the Regions - A new Circular
Economy Action Plan for a cleaner and more competitive Europe

15 COM(2020) 380 Communication from the Commission to the European Parliament, the European Council, the
Council, the European Economic and Social Committee and the Committee of the Regions - EU Biodiversity
Strategy for 2030 - bringing nature back into our lives
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sustainable consumption and aiming to ensure that the resources used are kept in the EU economy for
as long as possible. In relation to agriculture, the proposed Water Reuse Regulation® will encourage
circular approaches to stimulate and facilitate water reuse in agricultural irrigation. It will facilitate the
use of treated urban wastewater for agricultural irrigation. Furthermore, the Commission will develop
an Integrated Nutrient Management Action Plan, with a view to ensuring more sustainable application
of nutrients, stimulating the markets for recovered nutrients, addressing nutrient pollution at source and
increasing the sustainability of the livestock sector. The Biodiversity Strategy will put Europe’s
biodiversity on the path towards recovery by 2030 by protecting minimum 30% of the EU’s land and
sea area and setting up ecological corridors, strictly protecting at least a third of the EU’s protected
areas and effectively managing all protected areas, defining clear conservation objectives and measures
and monitoring them appropriately. To provide space for wild animals and plants, but also to help
enhance carbon sequestration, prevent soil erosion and depletion, filter air and water, and support
climate adaptation, there is an urgent need to bring back at least 10% of agricultural area under high-
diversity landscape features. These include, inter alia, buffer strips, rotational or non-rotational fallow
land, hedges, non-productive trees, terrace walls and ponds.

The EU Common Agricultural Policy'”*® (CAP) provides a multi-pillar financing mechanism for
farmers in EU member countries to ensure the sustainable development of agricultural and rural areas.
It aims at supporting farmers and improving agricultural productivity, ensuring a stable supply of
affordable food, safeguarding farmers to make a reasonable living, helping to tackle climate change
and the sustainable management of natural resources (including water), maintaining rural areas and
landscapes and keeping the rural economy alive.

The recent CAP subsidies consist of two main pillars. Direct payments (Pillar I, financed from
European Agricultural Fund, EAGF) are linked to compliance with compulsory measures upon basic
standards on environmental sustainability, animal health and welfare and food safety. The cross-
compliance mechanism includes Statutory Management Requirements (SMR) and Good Agricultural
and Environmental Conditions (GAEC). In addition., the so called “Greening” measures are part of the
direct payments and related to environmental friendly farming practices including crop diversification,
maintenance of permanent grassland and conservation of areas of ecological interest. Funds for
voluntary measures (Pillar 11, financed from the European Agriculture Funds for Rural Development,
EAFRD) under the Rural Development Programmes (RDPs) aim at strengthening competitiveness,
protecting environment, ensuring vitality of rural communities and modernising farms by innovations.
Agri-environmental measures help farmers to overcome the challenges related to protecting soil and
water quality, safeguarding biodiversity and adapting and mitigating against climate change impacts by
supporting environmentally friendly practices, organic farming and sustainable innovations.

The impact of the CAP measures and instruments on water quantity and quality and the extent to which
the objective of sustainable water management has been achieved was recently assessed by a specific
EC study’®. The evaluation report concluded that the EC should require MS to set ambitious targets for
the CAP instruments and to achieve minimum mandatory results by the CAP implementation in order
to guarantee that the objective of sustainable management of water is met and to effectively reduce the
agricultural pressures on water. Any exemptions lowering the level of standards required under the
water-relevant CAP schemes should be avoided or carefully examined to avoid negative effects on

16 COM(2018) 337 Proposal for a Regulation of the European Parliament and of the Council on minimum
requirements for water reuse

17 Regulation (EU) No 1307/2013 of the European Parliament and of the Council of 17 December 2013
establishing rules for direct payments to farmers under support schemes within the framework of the common
agricultural policy

18 Regulation (EU) No 1305/2013 of the European Parliament and of the Council of 17 December 2013 on
support for rural development by the European Agricultural Fund for Rural Development (EAFRD)

19 Evaluation of the Impact of the CAP on Water, ISBN 978-92-76-10939-6, doi:10.2762/63371, European
Union, 2020
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water. Moreover, it is recommended that higher provisions in terms of minimum requirements are set
and the share of budget allocated by MS to several water-relevant measures could be increased.

Within the pre-accession assistance of the EU for countries on their way to membership, the rural
development section (Instrument for Pre-Accession Assistance in Rural Development, IPARD?)
should be most interesting with regard to the implementation of the WFD and reduction of nutrient
emissions into surface waters. IPARD includes 9 different measures, among others to prepare for
implementation of actions relating to environment and the countryside.

Discussions on the post-2020 CAP have started with the proposed EC Regulation?, which details the
regulatory framework for a "future-proof" CAP. The suggested regulation comprehends increased
ambitions towards environmental and climate protection in response to international commitments, EU
environmental challenges and societal expectations. The Mission Letter outlines these expectations
towards the new CAP for the years ahead: it must be ambitious in terms of food security, sustainable
food system and environmental and climate objectives and must be instrumental in strengthening the
efforts of European farmers to contribute to the EU’s climate objectives and to protect the environment.
In particular, CAP Specific Objectives SO 4 (Contribute to climate change mitigation and adaptation,
as well as sustainable energy), SO 5 (Foster sustainable development and efficient management of
natural resources such as water, soil and air) and SO 6 (Contribute to the protection of biodiversity,
enhance ecosystem services and preserve habitats and landscapes) have high importance for
environmental and climate protection. MS are obliged to make a greater overall contribution to the
achievement of the climate- and environmental objectives compared to the previous programming
period. In total, 40% of the CAP budget will have to be climate- and environment-relevant and support
biodiversity objectives.

The proposal aims at strengthening the connection of CAP support to the compliance of farmers with
obligations to protect the environment, public, animal and plant health as well as animal welfare
established as conditions for area related payments. A new so-called “enhanced conditionality” is
proposed as an integral part of the future CAP framework, which replaces the current “Greening” and
cross-compliance by updating the former SMRs and GAECs and integrating the “Greening” practices
into the new GAECs. The enhanced conditionality sets the baseline for more ambitious and sustainable
agricultural commitments through the adoption of good farming practices and standards by farmers.
The introduction of the WFD and the SPD into the conditionality would support their implementation
and the achievement of their specific objectives. In addition, new GAECs could potentially have a
positive impact on water quality and carbon dioxide sequestration in soils. Such an addition would
bring a dedicated tool for optimizing on-farm nutrient management and would protect peatlands and
wetlands. Moreover, on every farm at least 3% of arable land will be dedicated to biodiversity and non-
productive elements. Enhanced conditionality is mandatory for MS to implement and must be
respected by beneficiaries of direct payment.

The post-2020 CAP envisages requiring all MS to prepare a CAP Strategic Plan, where specific
objectives would have to be achieved through targeted actions for improving the economic, social and
environmental performance of the agricultural sector and rural areas. Also, CAP Strategic Plans at the
national level should pay particular attention to the benchmarks and requirements on environment- and
climate-related objectives. Furthermore, the Commission will scrutinize the national Strategic Plans
against robust climate and environmental criteria to ensure that the respective specific objectives of the
CAP are fulfilled and the targets of the Green Deal, the ‘Farm to Fork” strategy and Biodiversity
Strategy for 2030 are appropriately addressed.

20 Regulation (EU) No 231/2014 of the European Parliament and of the Council of 11 March 2014 establishing an
Instrument for Pre-accession Assistance (IPA 1)

2L COM/2018/392 Proposal for a Regulation of the European Parliament and of the Council establishing rules on
support for strategic plans to be drawn up by Member States under the Common agricultural policy (CAP
Strategic Plans) and financed by the European Agricultural Guarantee Fund (EAGF) and by the European
Agricultural Fund for Rural Development (EAFRD)
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The Strategic Plans will combine a wide range of targeted interventions addressing specific needs at
national level, therefore MS have to produce a thorough assessment of their needs based on a strengths,
weaknesses, opportunities and threats (SWOT) analysis. In addition, MS need to prepare an
intervention strategy for each of the nine specific objective including targets (result indicators) and the
most appropriate interventions. Setting the targets and selecting and designing the interventions will be
based on the needs assessment. At the same time, MS are requested to set explicit national values for
the different Green Deal targets. The involvement of the EC at each stage of the CAP strategic
planning, setting rules, assessing plans, monitoring progress and ensuring delivery is highly important
and needs to be coupled with an ambitious national planning, targeted measures and appropriate
knowledge and information sharing.

According to the proposal, the new conditionality would link farmers' income support to the
application of environment- and climate-friendly farming practices. Moreover, agri-environment
climate commitments and eco-schemes would also be important elements of the CAP Strategic Plans
and would support farmers in maintaining and enhancing sustainable farming methods going beyond
mandatory requirements and relevant conditions. In this context, the focus will be shifted from
compliance to better environmental and climate performance, in terms of improved nutrient
management, reduced emissions and storing carbon in soil. At least 35% of each rural development
national allocation would have to be dedicated to environmental and climate measures with the
possibility of higher EU contribution in the funding. The new eco-scheme measures, which are to be
defined by the MS and to be funded from national direct payment allocations, would also address the
environmental and climate objectives of the CAP. MS must allocate at least 25% of their income
support budget to eco-schemes.

In June 2021, a provisional political agreement on the CAP reform has been reached at the EU level,
paving the way for formally approving the necessary legislation in autumn 2021. The new CAP
regulation shall enter into force on the 1 of January 2023, whereas a transitional regulation? was put
in place for the period 2021-2022. This transitional regulation will extend most of the existing CAP
rules but will also include new elements to make a stronger contribution to the Green Deal and to
ensure a smooth transition to the future framework of the CAP Strategic Plans by enabling sufficient
time for MS to design and prepare these plans.

Within the new multiannual financial framework (2021-2027) a budget of ca 385 billion EUR is
allocated to the CAP. First pillar funding (income support and market measures) amounts to 290 billion
EUR, whereas 95 billion EUR is assigned to second pillar payments (rural development programmes
and 8 billion EUR Next Generation EU recovery funds helping rural areas make the structural changes
necessary to achieve modernisation and digital transition). In order to better adapt national policies to
the farming priorities, EU countries will have the option to transfer up to 25% of their CAP allocations
between income support and rural development.

To further support MS in drafting the national Strategic Plans, the EC provided MS with tailor-made
recommendations, accompanied by a communication?. The recommendations guide MS on how to
implement the specific objectives of the CAP in order to jointly contribute to achieve the Green Deal’s
targets, identify key strategic issues that need to be tackled urgently for each MS and provide guidance
on how to address them in the CAP Strategic Plans.

Since the Green Deal and its associated strategies largely address issues relevant to agriculture and
rural areas, it is crucial that the new CAP and the Farm to Fork and the Biodiversity Strategy work in
close coordination and synergy to support the long-term sustainability of natural resources and

22 Regulation (EU) 2020/2220 of the European Parliament and of the Council of 23 December 2020 laying down
certain transitional provisions for support from the EAFRD and from the EAGF in the years 2021 and 2022

23 COM/2020/846 Communication from the Commission to the European Parliament, the Council, the European
Economic and Social Committee and the Committee of the Regions - Recommendations to the Member States as
regards their strategic plan for the Common Agricultural Policy
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farming. According to a current analysis of links between the CAP reform and the Green Deal?*, the
CAP proposal is compatible with the Green Deal and its associated strategies and it has the potential to
accommodate the Green Deal’s ambitions. Nevertheless, certain proposed CAP provisions should be
kept ambitious also in the final version, e.g. no-backsliding and ring-fenced spending for agri-
environment and climate commitments, mandatory eco-schemes, ambitious enhanced conditionality for
key standards. On the other hand, the final legislation may improve some elements (e.g. ring-fencing
for eco-schemes, clarifying the scope of the eco-schemes) or may include new aspects (e.g. creating a
structured dialogue for preparation of CAP strategic plans, publicly sharing documents, including
sustainability indicators into the current data network and strengthening its links with advisory
services).

In general, there is a need for better dialogue, coordination and alignment between water and
agricultural policies to develop common strategies and joint actions. This has been recognised at the
EU level®® and aligning water and agricultural policies is high on the agenda of the EC. Currently, the
EC has a strong priority to improve the implementation of existing policies and to ensure better
integration across policy fields. Water has been identified as an important cross-cutting issue for
environmental and agricultural policies. Both, the agriculture and environment and their multiple
services highly depend on the long-term sustainable management of water. Therefore, the overall aim
is to ensure that agricultural production can develop and grow while good status of water bodies as
defined by the WFD is secured. Water and agricultural administration should establish a close
dialogue, should develop a common understanding of joint objectives and should develop win-win
strategies and joint actions. Recently, at the EU level a Task Force on Water and Agriculture has been
established to strengthen cooperation between the two sectors and to facilitate coordinating the WFD
and CAP implementation, boosting investments and promoting best practices in agriculture in order to
achieve good water status. In addition, the European Environmental Agency published a report on
water and agriculture?, in which the need to manage environmental pressures on water in a broad
societal context is emphasized and three key areas to be improved in strong connection to the Green
Deal ambitions are highlighted: (1) more resilient management actions at basin and farm level (e.g.
wider uptake of sustainable management practices based on agroecological principles, organic farming
and nature-based solutions); (2) improved implementation and integration of EU policies (e.g. more
ambitious CAP interventions promoting sustainable practices, synergy between the river basin
management plans and the CAP Strategic Plans); and (3) more holistic and global approaches through
systems thinking (e.g. systemic changes across water, agriculture and the food and energy policies).

1.3 Rationale

Sustainable nutrient and drought management are highly challenging issues in the Danube River Basin
(DRB) and need to be addressed. Nutrient pressure from agricultural diffuse sources could increase and
affect the status of surface waters, groundwater and the Black Sea. In the context of climate change, the
duration and magnitude of drought events are forecast to be increasing in summer months associated
with a significant change in the temporal distribution and intensity of rainfall in the cold season and in
the two transition seasons. Such extreme weather conditions could trigger serious water scarcity issues
and are relevant for designing cropping, sowing and fertilization strategies in specific soil-climatic
conditions. Good status of all water bodies within the DRB is one of the basic keys for sustainable
development, public health and social welfare in the region.

24 SWD(2020) 93 Commission Staff Working Document - Analysis of links between CAP Reform and Green
Deal

%5 SWD(2017) 153 Commission Staff Working Document on Agriculture and Sustainable Water Management in
the EU

2% Water and agriculture: towards sustainable solutions. European Environment Agency, 2021, ISBN 978-92-
9480-359-7, doi: 10.2800/73735
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At the regional scale of the DRB, a proper dialogue between the water and agricultural sector and
coordinated policy tools have not been fully established yet. To address this shortcoming, the Danube
countries agreed in 2016 to start in close cooperation with the agricultural sector a broad discussion
process aiming at developing a sound guidance document on sustainable agriculture. The document
will facilitate the sustainable development of agriculture in the DRB by carefully balancing the
economic, ecologic and social aspects of agriculture and rural activities. The main objective of the
guidance is to support decoupling future agricultural development from increasing nutrient pollution
and water scarcity of surface and ground waters (Figure 1). Purely profit-driven policy would on one
hand increase the intensity and profitability of agriculture but it would also cause excessive nutrient
inputs to surface waters (dashed lines). Uniformly applied, strong pollution control would ensure high
level protection of waters but would limit agricultural production that may not be competitive (dotted
lines). Optimal management through a set of compromises and agreements and based on common
understanding and careful aligning of policies could succeed to fulfil the needs of both sectors (solid
lines).

Figure 1: Decoupling agricultural development from pollution
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Targeting the optimal management, the guidance can contribute to creating synergy with the national
agricultural policies that aim at strengthening the profitability of farmers, competitiveness of
agriculture and vitality and socio-economic situation of rural areas. It shall also ensure the effective use
of water resources and an effective protection of both, the DRB water bodies and the Black Sea coastal
waters and their ecosystems against excess nutrient inputs, water scarcity and their significant adverse
impacts. In this way, the guidance will contribute preserving the sustainability of agriculture by helping
to uphold the increasing expectations of the society in terms of protection of the environment and
SOCio-economic resources.

The initiative is driven by the recognition that improving the socio-economic situation in the
agricultural sector is a prerequisite for a successful implementation of agro-environmental policies.
Water and agricultural policies should be designed and harmonised in a way that income losses for the
farmers are minimised or compensated when implementing measures to protect water bodies. Policies
should seek win-win solutions wherever possible. However, finding the way towards these objectives
needs to change the paradigm: policies should be shifted from the traditional, purely command-control
type regulative enforcement to more balanced approaches, taking into account the perspective of
farmers’ economic benefits. This change should be based on open dialogue, mutual trust and common
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understanding that is expected to result in willingness to make certain compromises by both sectors.
The initiative is fully in line with the water-related objectives of the new CAP-proposal and the EC
activities on better aligning water and agricultural policies. The political momentum at the EU level
provides a great opportunity for complementary regional approaches to assist countries with designing
their national CAP Strategic Plans in accordance with the River Basin Management Plans (RBMPs).

To achieve its ambitious goal the guidance paper recommends sound policy instruments, financial
programs and cost-effective agricultural measures to protect aquatic environment for decision makers
in the agro-environmental policy field. It offers Danube countries support for the preparation and
implementation of their tailor-made national agro-environmental policies, CAP Strategic Plans and
relevant strategies of the RBMPs in good synergy. The recommendations provide the Danube countries
with a framework to adjust their national agro-environmental policies. They on one hand give specific
advice on how to implement more efficiently existing legislation (e.g. ND, cross-
compliance/conditionality of the CAP) and on the other hand help countries to better identify, target
and finance additional measures going beyond legal obligations. Thus, the guidance will act as a
strategic policy framework providing consistent approaches into which the Danube states are
encouraged to integrate their individual national methods. It lays down the basis for designing cost-
effective, targeted national measures according to national needs and conditions. The guidance
highlights the potential of effective funding mechanisms and instruments for improving nutrient and
drought management practices and transfers relevant knowledge and best practice examples to the
Danube countries. The recommendations should be adoptable for the Danube countries in an
“inclusive” way ensuring that the interests of the different groups of stakeholders and the regional
differences in the basin in terms of both, the natural and socio-economic factors are considered.

The guidance outlines two land management categories according to soil productivity and land
conditions. In areas favourable for intensive agriculture, a reasonable increase of crop production and
animal numbers is to be expected due to market incentives and partial foreign investment. In an open
economy and decreasing profits in other economic sectors agriculture and food production may
become a profitable target for investors. The challenge in this case is to fully integrate environmental
aspects right from the beginning (in EU terms: have a multifunctional agriculture) based on the
principle of precaution and come to a sustainable development (i. e. a balance between economy,
ecology and social aspects).

In areas with natural constraints and unfavourable social conditions (disadvantaged areas) the challenge
is to keep up agriculture (very often traditional and extensive) and characteristic landscapes which may
be in some aspects part of the socio-cultural heritage and national or local identity. However, at the
same time sustainable development must open up economic perspectives for local people by an
integrated rural development including sectors like soft tourism, wellness, relaxation and recreation or
local handicraft and services. Thus, viable rural regions may develop and depopulation and land
abandonment may be avoided or at least mitigated.
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2. Agriculture in the DRB - an overview

The Danube region is characterized by a wide variety of landscapes and soil-climate regions with
essential influence on the situation of agriculture. About 50% of the DRB territory (about 45 million
ha) is under agricultural cultivation (Figure 2, source: EUROSTAT?, FAOSTAT?). Some of the
regions are among the most fertile in the Northern hemisphere. Generally the geographical and climatic
conditions in large parts of Bulgaria, Romania, Hungary, Serbia and Croatia are favourable for
agriculture; thus the sector is expected to be an important component of economic consolidation within
the region. Growing demand on world markets, about 80 million consumers in the region and the EU-
accession (Common Market, CAP subsidies) offer favourable opportunities to modernize and turn food
production into a driving force for growth during the next years.

at NUTS2 level in 2017
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Figure 2: Proportion of agricultural land
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The central part of the DRB, roughly the region between the cities of Budapest, Belgrade, Zagreb and
Timisoara, is characterized by lowland plains, fertile czernosem soils and generally warm
temperatures, i. e. excellent conditions for intensive agriculture if water is available in sufficient
amount. Unfortunately, the latter is not always and everywhere guaranteed, making the risk of droughts
one of the weak points of agronomical expectations. Climate change probably may exacerbate this
problem, thus counter strategies should be elaborated to adapt to climate change in the future. Actual
annual precipitations vary between roughly 700 mm in Belgrade and the VVojvodina and 500 mm in the
Great Plain in central Hungary.
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Agronomic conditions are especially favourable for maize (corn), soybeans, sunflowers and other
thermophilic crops besides the ordinary cereals. Weather conditions are suitable for cultures such as
peas, rapeseed, linseed, green corn, sugar beet, fodder beet, perennial legume crops, field vegetable
crops (onion, tomato, eggplant, pepper, cabbage), especially in areas where water is available. Due to
management shortcomings in the past, old and obsolete machinery and marketing problems during the
transition time after the communist era, there is a huge potential for yield increases making the area
attractive for foreign investors, especially once the legal situation for investments and property rights

27 hitps://ec.europa.eu/eurostat/home

28 hitp://www.fao.org/faostat/en/#thome
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have been clarified during the accession process to the EU and afterwards. Infrastructure and
geographic situation alleviate transports of bulk cargo and goods to facilitate markets on one side in
Austria, Germany and from there in Western Europe and on the other side towards the Black Sea and
the world market.

2.1 Structural and economic features

The countries, which are part of the DRB, are at very different levels of economic development.
Measured in Purchasing Power Parities (PPP), the value added per inhabitant ranges from 45 thousand
US$ in Germany over 19 thousand US$ in Bulgaria and 12 thousand US$ in Bosnia-Herzegovina to 8
thousand US$ in Ukraine and 5 thousand US$ in Moldova in 2016.

Agriculture is an important economic activity in all the countries of the DRB. In the wealthier countries
agriculture has only a small share in the Gross Value Added (GVA), e.g. around 1% in Germany and in
Austria. Such a small share does not mean that agriculture is unproductive or a marginal economic
activity. On the contrary, in these two countries agriculture is supplying the population to a high degree
with domestically produced food. In the Eastern countries, the GVA share of agriculture is close to or
larger than 10% in many regions (see Figure 3, source: EUROSTAT, FAOSTAT). In the Western
regions agriculture is an important local supplier of commaodities that are further transformed into food
(mainly milk and meat products, fruits and vegetables). In the Eastern regions agriculture is one of the
most important employers in rural regions and an important economic sector. However, its share in
gross value added is declining there as well.

The production structure in the countries is very heterogeneous. In the Western regions of the DRB
(Germany, Austria, Slovenia) livestock production is very important. A consequence is that livestock
density, measured as Livestock Units (LSU) per hectare Utilized Agricultural Area (UAA), is relatively
high there (0.2-1.4 LSU per hectare UAA, in many areas above 1.0 LSU per hectare UAA). However,
compared to livestock intensive production regions in the rest of the EU (e.g. in France, Netherlands,
Denmark with values higher than 1.5 LSU per hectare UAA and up to 8.0 LSU per hectare UAA) even
in these regions livestock is produced not very intensive.
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Livestock density in the DRB is relatively low on average (around 0.5 LSU per hectare UAA) and it
shows a West to East gradient (see Figure 4, source: EUROSTAT, FAOSTAT). High densities are
prevailing in Germany and Austria in the Danube valley but not so in the Alpine regions where
extensive pastures prevail. In the middle-basin, the density varies between 0.3 and 0.6 LSU per hectare
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UAA. In the regions close to the Black Sea, livestock densities are very low (less than 0.4 LSU per
hectare UAA). During the last decades, production became less intensive in the Eastern part of DRB.
The integration into the EU lead to livestock farming less profitable in many regions of the DRB.
Figure 4: Livestock density in LSU/ha at NUTS2 level in 2017
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Regarding the irrigation intensity of agriculture, there are some regions close to the river Danube in
Austria and Hungary, where irrigation plays a major role. The same is true in parts of Bulgaria and
Romania. During the last decades, irrigation in the eastern countries has declined due to the lack of
adequate equipment, low energy technologies for water distribution and investments. The increases in
crop Yyields have not been high enough to make private investment there profitable. A lack of public
support to make new investments is the main reason why irrigation is less important today than it was
decades ago.

Farm structure, the number of farms, their size and their legal organisation are important elements as
well. The average farm size (Figure 5, source: EUROSTAT, FAOSTAT) varies from a couple of
hectares (Slovenia, Romania, Moldova, Montenegro, Serbia), over several ten hectares (Hungary,
Croatia, Bosnia and Herzegovina, Bulgaria, Austria, Germany) and up to the order of magnitude of
hundred hectares or more (Slovakia, Czech Republic, Ukraine). Farm structure and economic
performance in many Danube states are characterized by a large number of (very)small or middle-size
farms on one side and a small number of large farms on the other. However, in many countries the
relative small amount of large holdings works on the majority of the agricultural land (Figure 6, source:
EUROSTAT, FAOSTAT). In the West of the DRB small and middle size family farms are the
predominant form of farm organisation. Farms in Baden-Wirttemberg and Bayern are relatively small
compared to farms in other parts of Germany and comparable in size in Austria where commercial
farms play almost no role. In the Czech Republic, Slovakia and the other countries along the Danube
River, large farms run by a professional management are operating at a relatively large share of
agricultural land. Moving to the East, the micro and (semi-)subsistence farming becomes more
important. In all the regions to the East of Austria (except Ukraine), most farms are smaller than 5
hectares with a high number of farm owners. Many of them either do not produce for the market but
use the resources of the farm to support the livelihood of the farm family or produce a little surplus
output to be sold at the market. At present, the number of farms in the DRB is decreasing by about 2%
per year (ca 25% in 10 years) and this trend will likely continue, while the total agricultural areas had a
slight increase in the last decade.
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TS2 level in 2017

Figure 5: Average farm size in ha at NU
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Figure 6: Share of the number of holdings with less than 5 ha UAA at NUTS2 level in 2017
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One of the consequences is that agricultural productivity in the DRB is small by European standards.
Gross value added per farmer or farm worker (measured as Annual Working Unit, AWU) is below
5,000 EUR in approximately half of the territory of the DRB and significantly lower in Moldova and
Ukraine. This is due to very low market revenues per hectare land, which is below 1,000 EUR in
regions of the Eastern fringe of DRB. Due to intensive vegetable and fruit production and livestock
production in the Western part of DRB, the output per hectare is more than 3,000 EUR/ha in many
regions in Germany and Austria. High differences in agricultural incomes mean that the costs of
changing existing polluting practices vary widely across regions in the DRB.

In many regions the intensity of agricultural production is low due to the less favourable economic
situation. In areas where land productivity is low, farmers often are facing difficulties as agriculture in
these regions may not be competitive at all. In many Danube countries, there is a significant number of
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small farms working on a few hectares, which are highly dependent on EU or national subsidies but
have limited capacity to comply with strict and ambitious cultivation provisions.

2.2 Measures implemented in agriculture to address nurient pollution

Nutrient surplus in agricultural areas is considered to be one of the key agri-environmental indicators
that represents excess nutrients available for mobilization from the soil towards ground and surface
waters. Figure 7 (source: EUROSTAT) shows the evolution of the specific nitrogen surplus (gross
nitrogen balance per unit agricultural area) over the last two and a half decades in the Danube countries
being EU MS along with the mean and maximum EU-wide values. A slowly decreasing trend can be
recognised starting in the early 1990s. The current mean nitrogen surplus for the DRB is relatively low
(about 21 kg per hectare and year) compared to the EU average (50 kg per hectare and year, 2015), but
shows high regional differences. Danube countries are mainly around or below the EU mean value
except Germany, Croatia and the Czech Republic and far from the EU maximum values. In most of the
Danube countries the current values are below 50 kg nitrogen per hectare.

Figure 7: Nitrogen surplus time series in selected Danube countries
400
350 =

300 TEmemT ey

......

Gross nitrogen balance per hectare utilisad
agricultural area [kg of nitrogen perhal
(%3]
(=]

1
1
L}
1
L}
n
(]
L
1
1
)
1
1
1
1
1
1
1)

)

i
A)

1990
1992
1993
1954
1985
1996
1997
1998
1999

1991
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017

----- EU MAX — ) AVER
Hungary

Austria Bulgaria Croatia Czech Republic

Germany Romania Slovakia Slovenia

Thanks to measures, which have been implemented in agriculture, but also as consequence of the
economic recession in many Danube countries, which resulted inter alia in low agricultural intensity,
the nutrient surpluses (gross balance) of the agricultural fields are rather low, except some countries
where still high amounts of manure and fertilizers are applied on agricultural soils. On the contrary, in
countries with less economic power, the surplus values are very small or even negative indicating lack
of nutrient inputs which is compensated by the soil stocks accumulated over the previous years.
However, future river basin management activities should take into account scenarios that the economy
and the agricultural sector might become strong again, which might lead to higher nutrient surplus
values and water emissions that would need appropriate management.

Measures have been implemented in agriculture throughout the DRB. As of 2018, on more than 60%
of the areas of the DRB NAPs with strict rules on manure and fertilizer application are being
implemented (Figure 8, source: 2018 Interim Report on the Implementation of the Joint Programme of
Measures in the Danube River Basin®). Out of the agricultural areas of the DRB, 70% receive direct
support linked to cross-compliance and 20% receive additional subsidies for implementing
environmentally friendly measures (only in EU MS). These financial mechanisms are linked to the EU
CAP. Whereas participation rates in direct support are relatively high everywhere, proportions of agri-
environmental measures are very low in some countries indicating a great potential for agri-

292018 Interim Report on the Implementation of the Joint Programme of Measures in the Danube River Basin.
ICPDR, 2019
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environmental interventions to be explored in the future. In the last decade, more than 70 billion EUR
were spent to support farmers and to finance effective environmental measures and methods (best
management practices, BMPSs). Direct payments amounted to 50 billion EUR and support of agri-
environmental measures from the RDPs reached 20 billion EUR. The percentage of these areas has
increased substantially since 2006.

Figure 8: Proportions of country area with Nitrates Action Programmes and of agricultural areas
determined for direct payment and receiving subsidies for agri-environmental measures (EU MS)
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Table 1 (source: ICPDR Agricultural policy implementation study®°) presents a general comparison of
the implementation of water related agricultural measures in the Danube countries. The basic
approaches to reduce the burden of agriculture on aquatic environment are very similar in all the
countries. Regulatory instruments dominate and in the EU MS subsidies through agri-environmental
programmes also play an important role. The ND as one of the key tools for reducing nitrogen
pollution and for achieving good water status has a long and sometimes controversial history in the EU
MS, and its implementation is still unsatisfactory®!. Differences in implementation are visible in the
spatial scope (NVZs or whole territory). Very similar specific regulations are in place to control nitrate
pollution following the requirements of the directive although the detailed elements of the regulations
vary from country to country. In the non-EU MS no such legislation is in place; however, several
analogous regulatory elements are already available and several good management practices are
implemented in agriculture.

Manure and fertiliser application is mainly regulated by the ND (also as part of the cross-compliance
through SMR), but additional fertilizer laws or regulations are also in place in many countries.
Planning and documentation of fertiliser application is a growing practice. Nutrient balances on
national level are available for example in the EUROSTAT database; however, there is a lack of data
on agricultural statistics and nutrient surplus on single farm level in most countries.

With regard to the big animal husbandry enterprises (intensive livestock farms), those falling under the
scope of the IED must have a mandatory permit and must apply BAT. Pollution releases above a
certain threshold (e.g. 10,000 kg of ammonia per year) have to be reported (E-PRTR Regulation®?).

30 Towards a Guidance Document on Sustainable Agriculture — to reduce nutrient pollution in the Danube River
Basin. ICPDR, 2017

31 COM(2018) 257 Report From the Commission to the Council and the European Parliament on the
implementation of Council Directive 91/676/EEC concerning the protection of waters against pollution caused by
nitrates from agricultural sources based on Member State reports for the period 2012-2015

32 Regulation (EC) No 166/2006 of the European Parliament and of the Council of 18 January 2006 concerning
the establishment of a European Pollutant Release and Transfer Register
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Permitting is also mandatory in the non-EU MS. Manure handling is regulated everywhere but
provisions for excess manure transportation have not been put in practice yet in several countries. Soil
erosion control measures and buffer zone establishment are in practice mainly via basic measures under
cross-compliance (GAEC and SMR), whilst fewer examples are reported for these measures from the
second pillar funds. There is only limited information available about the extent to which these
measures are included into the Greening. In non-EU MS these kinds of measures are less relevant
(except Moldova).

Table 1: Comparison of the agricultural measures being implemented in the Danube countries

Nitrate pollution DE-BAV DE-BAD AT cz SK HU Sl HR BA RS RO BG MD UA
Whole territory Y Y Y Y Y
Designated NVZs Y Y Y Y N Y Y N N
NAP/national regulations Y Y Y Y Y Y Y Y Y Y Y Y Y Y
GAP na na na \ Y Y na Y N N na Y N N
Fertilizer application DE-BAV DE-BAD AT cz SK HU Sl HR BA RS RO BG MD UA
Regulation beyond ND/national regulation X X X X X X X X X
Fertilizer planning X X X X X X X X X X X X X
Fertlizer documentation X X X X X X X X X X X
National nutrient balances X X X X X X X X X
Provision for manure spreading X X X X X X X X X X X X X
Intensive livestock farms DE-BAV DE-BAD AT cz SK HU Sl HR BA RS RO BG MD UA
E-PRTR integration/registration na X X X X X X X X X X
BAT/permits X X X X X X X X X X X X X X
Regulation on cattle farms X X X X X X X X X
Manure transportation X X X X
Provisions for manure handling X X X X X X X X X X X X
Buffer zones and erosion control DE-BAV DE-BAD AT cz SK HU S| HR BA RS RO BG MD UA
Cross compliance/national law X X X X X X X X X X
Greening X X X na na X X na na
Second pillar/voluntary programs X X X X X X
Soil erosion measures X X X X X X X X X X X X
Agri-environment programmes DE-BAV DE-BAD AT cz SK HU Sl HR BA RS RO BG MD UA
Agri-environment schemes% 58 59 80 25 45 8 31 Y Y 13 Y Y
Grassland and natural landscape X X X X X X X X X
Organic farmig X X X X X X X X X X X X X
Floodplain and wetland restoration X X X X X X X X
Nutrient pollution reduction measures X X X X X X X X X X
Voluntary programs X X X X X
Education and awareness DE-BAV DE-BAD AT cz SK HU S| HR BA RS RO BG MD UA
Farm advisory services X X X X X X X X X X X X X X
Environmental aspects in advisory services X X X X X X X X X X X
Obligatory participation for fund X X X
Environmental aspects in education X X X X X X X X X X X X X
Lighthouse farms/demonstration X X X X X X X X X

na: not applicable

Regarding the agri-environmental schemes under the CAP’s second pillar high participation rates can
be seen in Germany and Austria, with Czech Republic, Slovakia, Slovenia and Romania following a
similar approach, and Hungary being in the process of discovering the opportunities and chances of
these instruments and adapting them to their national situation. Grassland maintenance, organic
farming and additional nutrient pollution reduction measures are often available. Floodplain and
wetland restoration measures are supported mainly via flood and nature protection programs and to
lesser extent by RDP measures. Generally little information is available on RDP funds targeted to less
favoured areas (LFASs) and to alternative income sources like ecotourism or forestry. Voluntary
bottom-up initiatives (EU LEADER program®) are in practice in some countries only.

Farm Advisory Systems (FAS) are available in all countries and they usually involve environmental
aspects. The participation in FAS trainings is voluntary in most of the countries. Almost everywhere,
national education systems have integrated environmental aspects. Lighthouse farms and
demonstration projects for awareness raising and propagating good practices have been established in
several Danube countries. There might be more potential for increasing FAS efficiency in the future
with growing “human resources” within the administration, i. e. specialized experts being more

33 Liaison entre actions de développement de I'économie rurale — Links between actions for the development of
the rural economy
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familiar with the sometimes complicated bureaucratic procedures as well as a growing information
exchange network between local initiatives.

It is widely acknowledged that not all FAS and agricultural knowledge and innovation systems (AKIS)
currently in place are sufficiently up to the contemporary challenges facing European agriculture,
including the very specific challenges of promoting more environmentally sustainable farming
practices. Their performance varies greatly from one MS to another and sometimes from one region to
another within the same MS. AKIS can be compared based on their level of strength and integration
(see Figure 9, source: PRO AKIS Project®¥). In a strong AKIS, there are influential actors or
organisations at national level that support the knowledge system. ‘Strong’ also indicates that dedicated
resources are allocated to the AKIS to enhance advisory services, knowledge production and exchange.
Farmers are generally being reached by and benefit from advisory services. An integrated AKIS
features a coordinating structure and the system is supported by national policies on AKIS and
advisory services that frame the knowledge network and actions of AKIS actors. In addition, in an
integrated AKIS there are various linkages and cooperation between various actors.

Figure 9: Comparison of the strength and integration of Agricultural Knowledge and Innovation
Systems in the EU countries
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4 Greece
Weak Portugal
Romania
Slovakia Hungary
Italy Estonia Slovenia Bulgaria
Spain Latvia Sweden Cyprus
Malta Luxembourg
Wallonia Czech Rep.
Strong/ United Kingdom Lithuania Finland Flanders Austria
powerful Poland Denmark
& Netherlands Germany France Ireland

2.3 Measures addressing drought problems in agriculture

For decades, generations of farmers across the DRB have been developing agricultural practices
connected with diverse climatic conditions in the region. Droughts have always been a challenge that
farmers have to cope with. Climate change and unsustainable land management accelerated the drought
problem. In general, irrigation helps to improve crop productivity during dry periods. However, the
abstraction of large volumes of water from surface and groundwater bodies can affect their ecological
status/potential and quantitative status.

Therefore, implementation of integrated land/water management with measures addressing drought is
needed. The main CAP instruments promoting sustainable quantitative water management relate
measures to supporting investments for improving the state of irrigation infrastructures or irrigation
techniques and for ensuring abstractions of lower water volumes. In addition, the WFD requires
ensuring that water-pricing policies provide adequate incentives for users to use water resources
efficiently, including the water used in agriculture.

As a response to the serious droughts in 2003 and 2015, but also in 2017 in several regions and in
2018, various measures to mitigate or manage the impacts have been put in place in many Danube

34 https://430a.uni-hohenheim.de/pro-akis
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countries®. Measures range from legislative, operational and economic tools to monitoring, technical,
scientific and environmental activities. Discussions on improved drought response activities are
currently taking place in Slovenia. In Hungary, with the operationalization of a novel monitoring
system drought management is currently being placed on new grounds. Additionally, the issue of
droughts has been addressed in updated RBMPs and other management plans in Austria, Bulgaria,
Croatia, the Czech Republic, Germany, Moldova, Romania, Serbia and the Slovak Republic.

Furthermore, the Climate Change Adaptation Strategy for the DRB®® elaborated in 2012 and updated in
2018 has recommended adaptation measures for mitigating the impacts of droughts/low flows on
agriculture.

Even though drought is not considered as a basin-wide water management issue, some Danube
countries are addressing this issue in RBMPs and drought management plans on national and sub-basin
level. In this respect, in the DRB countries specific measures are planned or already under
implementation in agriculture (Table 2, source: The 2015 Droughts in the Danube River Basin®’).
These include measures to increase the efficiency of irrigation, natural water retention measures,
wastewater recycling, rainwater harvesting, drought mapping/forecasting, education of farmers on
water-saving measures, market-based or incentive instruments (e.g. user pays principle, penalties for
over exploitation).

Advanced regional drought monitoring and forecasting in the Danube region has been improved with
recently developed tools in DriDanube project®, with special emphasis on an early drought detection
platform called Drought Watch®, in close cooperation with Drought Management Center for
Southeastern Europe*® (DMCSEE).

Table 2: Overview of measures related to 2015 droughts included in RBMPs or other
management plans, with relevance to agriculture

Measures AT BA BG cz DE HR HU RS SI SK MD ME RO UA
Increasing irrigation efficiency X / X X X X X X X /
Natural water retention measures X / X X X X X X X X /
Wastewater recycling / X X /
Rainwater harvesting / X X /
Drought mapping/forecasting / X X X X X X X /
Education on water-saving measures X / X X X X X /
Market-based or incentive instruments / X X X X X /

(X —included; / — not relevant)

2.4 Outlook to the future

The future of agricultural nutrient emissions in the DRB and the costs to reduce them crucially depend
on the development of international agricultural markets. Forecasts for the next decade to come are
made annually by OECD and FAO*. In the most recent report the key messages are:

o Over the ten-year outlook period, agricultural markets are projected to remain weak.

35 Labedzki, L. 2016. Actions and measures for mitigation drought and water scarcity in agriculture. Journal of
Water and Land Development. DOI: 10.1515/jwld-2016-0007

% |CPDR Strategy on Adaptation to Climate Change. ICPDR, 2013
37 The 2015 Droughts in the Danube River Basin. ICPDR, 2017

38 http://www.interreg-danube.eu/approved-projects/dridanube

39 https://droughtwatch.eu/

40 http://www.dmcsee.org/
41 OECD and FAO Agricultural Outlook 2017-2026. OECD, 2017
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e Future growth in crop production will be attained mostly by increasing yields and growth in
meat and dairy production.

o Agricultural trade is expected to grow more slowly, but remain less sensitive to weak economic
conditions than other sectors.

o Real prices are expected to remain flat or decline for most commodities.

Low prices are usually a signal to reduce the intensity of production and to use less inputs. However,
when farming becomes less profitable, investments in better equipment and more productive
technologies are not made. Therefore, the environmental outcomes may be ambiguous and may depend
on the current state of technology.

Recent scenario analyses carried out with the agricultural model CAPRI*? confirm the judgement of
OECD and FAOQ. Agriculture will play an important economic role in many regions of the DRB in the
coming decades and the development observed so far will mainly continue. Agricultural production in
the regions of the DRB is likely to become less intensive. This will also bring less emissions if the
scenario assumptions (current policies remain unchanged, higher demand and higher productivity in
agriculture will make a new equilibrium changing the prices) turn out to materialise in the reality. As a
result, the environmental impact of agriculture is likely to decrease in the coming decades or at least
will not increase further. One important reason for this is that agricultural prices of important crop
products are currently expected to stagnate. This makes the increased use of yield-enhancing
substances such as mineral fertilizers or pesticides uneconomical.

Such perspectives should not be understood in a way that nothing needs to be done. On the contrary,
market conditions that are supporting efforts to reach an environmental goal are desirable because
better environmental status can be reached at lower cost and may even earlier be reached than
anticipated a few years ago.

42 https://www.capri-model.org/dokuwiki/doku.php?
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3. Nutrient pollution and droughts in the DRB

3.1 Nutrient pollution

Nutrient pollution is caused by releases of nitrogen (N) and phosphorus (P) into the aquatic
environment. Nutrient emissions can originate from both point and diffuse sources. Point sources of
nutrient pollution are wastewater treatment plants, industrial facilities and big livestock farms. Diffuse
pathways such as overland flow, urban runoff, soil erosion, agricultural tile drainage flow and
groundwater flow can contribute significantly to the emissions into surface waters transporting
nutrients from agriculture, urban areas, atmosphere and even from naturally covered areas. Impacts on
water status caused by nutrient pollution can be recognized through substantial changes in water
ecosystems. In case of nutrient enrichment, water bodies can reach a eutrophic state where the growth
of algae and/or macrophytes is substantially accelerated. Eutrophication severely impairs water quality
and ecosystem functioning (e.g. oxygen depletion, toxicity, overpopulation of species) and might limit
or even hinder human water uses as well (e.g. recreation, fisheries, drinking water supply).

Environmental concerns have been raised in relation to agriculture in the past because nutrients were
released from agricultural areas of the basin in significant amounts during the past decades. In the
Danube River Basin District Management Plan (DRBMP) — Update 2015* nutrient pollution was
identified as one of the significant water management issues in the DRB. According to the status
assessment as of 2015, 75% of the total length of the surface water bodies do not achieve good
ecological status or potential partly caused by nutrient pollution. Looking at the future, about 50% of
the water bodies are assessed to be possibly at risk of failing good ecological status/potential by 2021.
About half of them are associated with nutrient pollution, for which agriculture is one of the main
sources alongside sources such urban areas and municipal wastewater. In many countries a significant
proportion of water bodies are under agricultural pressure resulting in diffuse nutrient pollution of
surface and ground waters and in many cases in failing good status.

Out of 11 transboundary groundwater bodies of basin-wide importance, which altogether consist of 23
national shares, poor chemical status was identified for three national parts. A risk of failure to achieve
good chemical status by 2021 was identified for 6 national shares. In all cases, diffuse nitrates or
ammonium pollution is the cause of the poor classification or of the risk. In the national groundwater
bodies, Germany, Bulgaria and Romania have relatively high share of sampling points with high levels
of nitrate concentrations®. In some countries, increasing trend in the share of monitoring sites with
excessive levels of nitrates has been observed.

Long-term nutrient concentration data measured across the basin show a slightly decreasing or stagnant
tendency (Figure 10, source: Transnational Monitoring Network, TNMN*#). Annual values (90%
percentiles) for the Danube are mainly in the range of 1-4 mg/l for nitrate-nitrogen (NOs-N) and 0.05-
0.5 mg/l for total phosphorus (TP). These values are much below the target values for good ecological
status at the Danube mouth, defined by Romania in its national RBMP Update 2015 according to the
WEFD implementation (WFD target lines). However, particularly for nitrogen, they are still higher than
those of the early 1960s, which represent water quality under low pressures and are considered in the
DRBMPs as long-term targets to be achieved for the sake of the Black Sea (BS target lines).

4 The Danube River Basin District Management Plan Update 2015. ICPDR, 2015
4 Water Quality in the Danube River Basin. TNMN — Yearbook 2015. ICPDR, 2017
45 https://rowater.ro/wp-content/uploads/2020/12/Planul-National-de-Management-actualizat.pdf
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Figure 10: Annual NO3-N and TP concentration data (90% percentiles) along the Danube in
milligram per litre
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The ultimate recipient water body of the Danube is the Black Sea, which is, bemg the world's most
isolated sea, sensitive to eutrophication. The evolution of the nutrient loads transported by the Danube
to the Black Sea (measured at Reni, Figure 11, source: TNMN) shows a clear increasing tendency from
the early 1960s until the late 1980s, reaching its peak that was accompanied with a severe algae growth
and eutrophication affecting the ecosystem of the north-western shelf of the Black Sea. Since then the
loads have been decreasing in response to the measures implemented in the DRB but also to the
declined intensity of agriculture resulted in closure of large animal farms and lower fertiliser
application rates. However, the severe eutrophic conditions of the late 1980s might arise again if
wastewater treatment and agriculture are not managed sustainably in the terrestrial catchment area. The
recently (2005-2015) transported fluxes are 370,000 tons per year dissolved inorganic nitrogen (DIN)
and 25,000 tons per year TP, which are still considerably higher than those of the early 1960s (BS
target lines at 250,0000 tons per year DIN and 20,000 tons per year TP). This indicates a further load
reduction potential that might be exploited for the benefit of the Black Sea (nitrogen: 35%, phosphorus:
20%). Taking into account potential impacts of climate change on hydrology (higher intensity of
rainfall-runoff events, lower mean flow rates), these load reduction rates might be even higher. This
would require a further decrease of both, the point source and diffuse emissions generated in the DRB.

Figure 11: Long-term annual nutrient (DIN and TP) discharges of the Danube to the Black Sea in
kilotons per year
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With regard to the Black Sea eutrophication status*, a general trend of gradual chlorophyll-a
concentration decrease for the entire north-western Black Sea shelf has been observed. Based on
analyses of satellite images validated by field measurements within the Joint Black Sea Surveys*, a

46 hitp://emblasproject.org/
47 Joint Black Sea Surveys 2016. EMBLAS, 2017
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spatial reduction in the concentration of chlorophyll-a was observed with the increasing distance from
the coast and increase of the chlorophyll-a concentration was recorded in areas under the influence of
river inflow (Figure 12, source: EMBLAS). The Black Sea coastal and open waters are mostly in good
environmental status with several special exclusions connected with intensive inflow from large rivers
(including the Danube) and the Azov Sea. An ecological sentinel has also confirmed the positive
development: the mollusc species “Angel Wings” (Figure 12, source: Institute of Marine Biology of
the National Academy of Sciences of Ukraine) that is sensitive to pollution has reappeared after many
years of absence. A general level of eutrophication of the Black Sea seems to get better, however, there
are signs that the overall level of the oxygen-saturated layer is decreasing over the time.

Figure 12: Satellite image of the chlorophyll-a concentration in the Black, Azov and Marmara
Seas on 19-22 of May 2016 in milligram per cubic meter and the Black Sea “Angel Wings” (in the

upper right corner)
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To assess the point and diffuse nutrient emissions from urban, agricultural and natural areas, the
MONERIS model*® has been applied for the entire DRB. The model application has a long story in the
DRB resulted in a comprehensive database set up for the DRB and an enhanced model algorithm
adjusted to specific regional conditions. MONERIS is an empirical, catchment scale, lumped parameter
and long-term average water quality model calculating nitrogen and phosphorus emissions entering the
surface waters from several point and diffuse sources and via different hydrological pathways. It also
quantifies nutrient river loads at sub-catchment outlets taking into account in-stream retention
processes. Scenarios for implementing control measures can be developed at the catchment scale and
their effectiveness in terms of emission and river load reduction can be assessed.

The basin-wide nutrient emissions entering the surface water bodies are 605,000 tons per year total N
(TN) and 38,500 tons per year TP for the reference period. Spatial distribution of the “rural” emissions
(total emissions minus emissions from urban and industrial sources) is demonstrated in Figure 13 and
Figure 14 (source: DRBMP — Update 2015).

48 hitp://www.moneris.igb-berlin.de/index.php/homepage.html
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Figure 13: Long-term average (2009-2012) area-specific TN emissions from rural sources into
surface waters at sub-catchment scale in kg per hectare and year
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Figure 14: Long-term average (2009-2012) area-specific TP emissions from rural sources into
surface waters at sub-catchment scale in g per hectare and year
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Pathway and source apportionment of the total emissions is presented in Figure 15 and Figure 16
(source: DRBMP — Update 2015). Diffuse pathways clearly dominate the total releases by 84% (TN)
and 67% (TP). For TN, subsurface flow (all subsurface flow components including slow and fast base
flow and interflow) is the most important diffuse pathway with a proportion of 54%. In case of TP, soil
erosion (32%) and urban runoff (18%) generate the highest emissions. Regarding the sources,
agriculture (TN: 42%, TP: 28%) and urban water management (TN: 25%, TP: 51%) are responsible for
the majority of the nutrient emissions.

Figure 15: Share of sources in the overall TN emissions in the DRB for 2009-2012; on the left:
pathways, on the right: sources
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Figure 16: Share of sources in the overall TP emissions in the DRB for 2009-2012; on the left:
pathways, on the right: sources
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Country contributions can be seen in Figure 17 (source: DRBMP — Update 2015). Rural emissions
have a principal role in nitrogen emission generation. In case of phosphorus, upstream countries show
similar contribution of the urban and agricultural areas to the overall phosphorus emissions. Moving
downstream in the basin, urban areas become more dominant indicating the high potential to improve
wastewater treatment by introducing phosphorus removal.

Figure 17: Rural and urban specific nutrient emissions in the Danube countries for 2009-2012; on
the left: TN in kg per hectare and year, on the right: TP in g per hectare and year
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Future scenarios on projected nutrient emissions according to different management conditions were
assessed in the DRBMP — Update 2015. Scenario results show a great potential of reducing nutrient
river loads transported to the Black Sea towards the level of around the 1960s if nutrients are properly
managed in the basin. According to the vision scenario describing a sustainable agricultural
development and balanced nutrient management in the DRB (low long-term nutrient surplus and high
utilization of good agricultural practices), the potential reduction of the basin-wide agricultural
emissions and for nitrogen and phosphorus is about 20% and 40%, respectively. Nevertheless,
countries with low current surplus values would show increasing emissions from agriculture due to the
projected substantial intensification of agriculture in comparison to the current conditions with low
intensity. On the other hand, an unsustainble intensification scenario (highly intensified agricultural
activities with high long-term surpluses but without applying appropriate management practices) would
increase the basin-wide agricultural emissions by 55% (TN) and 10% (TP).

3.2 Water scarcity and droughts

Water scarcity is a man-made phenomenon. A recurrent imbalance that arises from an overuse of water
resources caused by consumption being significantly higher than the natural renewable availability.
Water scarcity can be aggravated by water pollution (reducing the suitability for different water uses)
and during drought episodes. Drought, on the other hand, is a natural phenomenon. A temporary,
negative, and severe deviation along a significant time period and over a large region from average
precipitation values (deficit in rainfall), which might lead to meteorological, agricultural, hydrological,
and socio-economic drought, based on its severity and duration.

Drought may cause economic damage mostly in the peak spring or summer seasons when the irrigation
demand is the highest and a time-limited (potentially significant) water shortage occurs. Water scarcity
poses a permanent limit to the economic development of a region or to the ecological status of
ecosystems. Drought may occur in different water-scarce conditions, droughts under high water
scarcity require specific attention from a risk management perspective.

Attention to water scarcity and drought events in Europe has increased in the recent decade,
particularly following the widespread droughts in 2003 that affected over 100 million people, a third of
EU territory. Additional water scarcity and drought events have since affected portions of Northern,
Southern, and Western Europe in 2007, 2011, and 2012 (see Figure 18, source: ETC/ICM*°). These
recent trends highlight the significance of growing imbalances in water supply and availability in
Europe, specifically in the context of climate change

Similarly to the summer of 2003, a large part of continental Europe was affected by a severe drought in
summer 2015, as a consequence of the combination of rain shortages and very high temperatures which
resulted in high plant water requirement (evapotranspiration) levels. Significant parts of the DRB were
concerned by the 2015 droughts, which negatively impacted different water-dependent economic
sectors, vegetation and the aquatic environment.

Significant drought phenomena were experienced in Austria, Bosnia and Herzegovina, Croatia, the
Czech Republic, Germany, Hungary, Moldova, Serbia, the Slovak Republic, Slovenia and Ukraine.
Bulgaria and Romania did not report significant droughts phenomena in 2015.

In almost all regions of Austria and in Bavaria, deficits in precipitation were observed between
February and August 2015 compared to the long-term average. As for the Czech Republic, the summer
of 2015 ranked among its most serious historical drought episodes. In Hungary in particular the
Southern and Eastern part of the country were affected by the drought; for the Slovak Republic the
significant drought phenomena did not occur on the whole territory of the country but only in some
regions.

4% European Topic Centre on Inland, Coastal and Marine Waters, http://www.eea.europa.eu/data-and-
maps/figures/main-drought-events-in-europe
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Figure 18: Water scarclty and drought events in Europe in the period 2002 - 2012
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The largest precipitation deficit noticed in the Ukraine referred to areas in the north-west part of the
country with traditionally sufficient rainfall. In summer, countries of the Balkan Peninsula also faced a
heat wave. The majority of the Peninsula faced extreme high air temperatures. In some places, absolute
maximum air temperature records were observed, together with water balance deficits. This was in
particular the case for Slovenia (from June to August 2015), the northern and eastern part of Bosnia
and Herzegovina, the lower central and southern part of Moldova, Croatia and Serbia.

For those Danube countries, which experienced a significant drought phenomena during 2015,
agriculture was by far the most impacted economic sector. Austria, Bosnia and Herzegovina, Czech
Republic, Croatia, Hungary, Serbia, the Slovak Republic and Moldova reported high impacts on
agriculture. In areas with periodical irrigation in Austria, such as the Marchfeld region, water demand
was significantly above the long-term average due to precipitation deficits starting with March/April
and continuing in June/July 2015. The most significant impact was on corn production (Austria,
Croatia, Serbia, Slovak Republic). Other countries observed also lower yields at later harvested plants
like soya, sugar beet or rape seed.

High impacts on the ecology were reported by the Czech Republic and Moldova; lower but still
relevant impacts were described for Austria, Bosnia and Herzegovina, Germany, Croatia, Hungary,
Serbia and the Slovak Republic. Many small water courses were reported as completely dry in the
Slovak Republic, mainly in the Morava River Basin. In Austria, in the most affected regions were side
arms of larger rivers or headwater of some small streams which suffered from extremely low water
levels or even fell dry, e.g. side arms of the Danube river east of Vienna (Lobau). In few areas in
Bavaria, eutrophication in small rivers with low flow velocity was observed. As for Moldova, large
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scale fires of dried vegetation were reported. Impacts of the drought 2015 were observed i