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The Post-War Reconstruction Plan for Hydromeliorative Systems in Ukraine outlines a
comprehensive approach to restoring critical infrastructure damaged by ongoing military
conflict. This plan addresses the urgent need to repair and modernize Ukraine’s
hydromeliorative systems, essential for maintaining agricultural productivity and ensuring
water resource management.

The plan begins with a detailed damage and risk assessment, utilizing advanced technologies
such as drones and satellite imagery to evaluate the extent of damage and potential risks.
Following this, a strategic restoration plan is developed, prioritizing the most critical facilities
and securing funding through state, international, and private resources.

The reconstruction phase incorporates modern technologies and materials to enhance resilience
against future challenges while adhering to environmental standards to minimize negative
impacts. Community involvement and capacity building are central to the plan, ensuring local
engagement and the development of expertise for ongoing maintenance.

Monitoring and control systems will be established to track the condition of restored
infrastructure, with regular reporting to stakeholders. International cooperation will play a key
role in the plan, leveraging global best practices and technical assistance to support Ukraine’s
recovery efforts.

Ultimately, the plan aims to integrate restored infrastructure into broader water management
strategies, promoting long-term sustainability and resilience. By addressing immediate needs
and future challenges, this plan will contribute to regional stability, support Ukraine’s role as
a global food leader, and enhance global food security.
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Introduction

Agricultural production in Ukraine, including in areas where land has been reclaimed, is encountering
significant challenges due to the ongoing war and the impacts of climate change. The devastating losses
resulting from Russian military aggression, which remain challenging to fully quantify at this time, have
placed immense strain on the agricultural sector. This is especially true in Ukraine's border regions—
specifically in the northern, southern, and eastern parts of the country—where active combat zones
further complicate farming activities and threaten the stability of food production (Korobiichuk I. et al.,
2017; Kuzmych L. et al., 2022a, 2022b).

According to this inventory, Ukraine had 5,485.3 thousand hectares of reclaimed land. This includes
2,178.3 thousand hectares of irrigated land and 3,307.0 thousand hectares of drained land, all supported
by corresponding infrastructure such as reservoirs, main and distribution canals, protective
embankments, pumping stations, collector-drainage networks, and other hydraulic structures and
facilities (Kuzmych L., Kvasnikov V., 2017).

As outlined in the "Irrigation and Drainage Strategy in Ukraine for the period up to 2030," the existing
infrastructure is deemed sufficient to support irrigation on at least 1.5-1.8 million hectares, drainage of
excess water during the spring period from over 3.0 million hectares, and water regulation across more
than 1.0 million hectares (Kuzmych L., 2023).

At the same time, the "Monitoring of Land Relations in Ukraine: 2016-2017" report indicates that as of
January 1, 2017, Ukraine had only 1,693.7 thousand hectares of irrigated land—484.6 thousand hectares
less than what was recorded in the inventory. Of this irrigated land, 1,226.0 thousand hectares, or 72.4%,
were not being utilized for irrigation. Additionally, the area of drained land was recorded at 3,028.9
thousand hectares, with 229.0 thousand hectares, or 7.6% of the total drained land, not being used in
agricultural production.

These figures highlight a significant discrepancy between the recorded potential and actual usage of
reclaimed land in Ukraine, underscoring the challenges faced in fully utilizing the available agricultural
resources. The underutilization of both irrigated and drained lands points to inefficiencies and possibly
infrastructure-related issues that need to be addressed to optimize land use and support agricultural
productivity in the country.

Methods and Techniques

As 0f 2022, the World Bank has provided updated information on the current state of reclaimed lands,
which is illustrated in Figure 1(Kuzmych L. et al., 2023).

By the end of 2023, the Armed Forces of Ukraine have made significant strides in reclaiming territory
from Russian occupation, successfully liberating approximately 39,000 square kilometers of land. This
remarkable achievement includes the liberation of several strategically important regions:

o Chernihiv and Sumy Regions: Around 14,000 square kilometers of land have been freed from
Russian control. These areas, located in the northern part of Ukraine, have seen intense fighting and
were among the first regions to be invaded. Kharkiv Region: In the north and east of Kharkiv,
approximately 12,000 square kilometers have been liberated. Kharkiv, Ukraine's second-largest
city, has been a focal point of the conflict, with the region's liberation being pivotal for both military
and civilian efforts to stabilize and rebuild.

o Kyiv Region: In the north of the Kyiv region, around 7,000 square kilometers have been reclaimed.
This area includes parts of the capital's outskirts, which were under siege in the early days of the
invasion. The successful defense and subsequent liberation of this region have been symbolic of
Ukraine's resilience and determination to protect its capital.

o Mykolaiv and Kherson Regions: The Armed Forces have liberated 6,000 square kilometers in these
regions, including parts of Mykolaiv and the right-bank part of the Kherson region. These areas are
strategically significant due to their proximity to the Black Sea and the Dnipro River, vital for
controlling supply routes and access to maritime ports.

Russia currently occupies a total of 109,000 square kilometers of Ukrainian territory (Fig.2).
This significant expanse includes key regions in the eastern and southern parts of Ukraine, where
Russian forces have maintained control since the early stages of the conflict. The occupied areas include
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parts of the Donetsk and Luhansk regions, which have been hotbeds of conflict since 2014, as well as
strategic locations in the Kherson and Zaporizhzhia regions. The occupation not only disrupts the lives
of millions of Ukrainians but also presents ongoing challenges for Ukraine's military and its efforts to
reclaim its land. The occupied territories are critical to both the geopolitical landscape of the region and
the overall stability of Ukraine, as they include vital industrial, agricultural, and infrastructural assets
that are essential for the country's economic and social well-being.
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Figure 1 Map of irrigation and drainage systems in Ukraine with indication of the nomenclature and
assortment of agricultural crops (data from the World Bank).
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Figure 2 Map of reclaimed lands in Ukraine with the impact of Russian aggression as of 2023 (World
Bank data).

Results
Restoring hydraulic structures damaged by military actions is a multifaceted and challenging process
that requires careful coordination of technical, environmental, economic, and social factors. Successful
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restoration involves several key stages and strategies (Bereka et al., 2021; Kuzmych L. et al., 2022c,

2022d; Onanko et al., 2011; Vyzhva et al., 2011):

1. Damage and Risk Assessment:

e Inspection and Evaluation: Begin with a thorough assessment of the damage using advanced methods
such as engineering surveys, drones, satellite imagery, and other technologies to gain a comprehensive
understanding of the condition of the hydraulic structures.

o Risk Analysis: Analyze potential risks, including further structural deterioration, the threat of flooding,
environmental hazards, and the impact on local populations. This stage is crucial for prioritizing
efforts and preventing future disasters.

2. Planning and Prioritization:

e Restoration Plan Development: Develop a detailed restoration plan, identifying priority structures for
immediate repair and setting out a phased approach. This plan should consider the availability of
financial, material, and human resources.

e F'unding: Secure funding through a combination of state programs, international grants, bank loans,
and private investments. Financial planning is essential to ensure that resources are available
throughout the restoration process.

3. Design and Reconstruction:

e Modern Technologies: Incorporate the latest technologies and materials in the reconstruction process
to enhance the resilience of hydraulic structures against future military attacks or natural disasters.
This could include using more durable materials or redesigning structures to withstand greater stress.

e Environmental Standards: Ensure that all reconstruction efforts adhere to environmental standards,
aiming to minimize the negative impact on ecosystems and promote sustainable practices in water
management.

4. Involvement of Local Communities and Experts:

e Capacity Building: Train local experts and workers in modern construction techniques and the
maintenance of hydraulic structures. Building local capacity is crucial for the sustainability of the
restoration efforts.

e Community Engagement: Actively involve local communities in the restoration process. This can
include consultations, providing employment opportunities, and addressing the needs and concerns of
those affected by the restoration work. Ensuring community support can greatly enhance the success
of the project.

5. Control and Monitoring:

e Monitoring Systems: Establish continuous monitoring systems to track the condition of the restored
hydraulic structures. This allows for the early detection of issues and timely intervention to prevent
further damage.

e Reporting: Regularly update government authorities, investors, and the community on the progress of
the restoration efforts. Transparency in reporting helps maintain trust and accountability.

6. International Cooperation:

o Knowledge Exchange: Learn from other countries that have dealt with similar challenges by studying
their experiences and adopting best practices in hydraulic restoration and disaster management.

e Collaboration with International Organizations: Work with international organizations for technical
assistance, expert consultations, and additional funding. This can provide access to global expertise
and resources that may not be available locally.

7. Long-Term Sustainability:

e Integration into Water Management Systems: Ensure that the restored hydraulic structures are
effectively integrated into the broader water resource management and land reclamation systems. This
involves coordinating with national and regional water management plans to optimize the use and
maintenance of these structures.

e Continuous Modernization: Regularly update and improve hydraulic structures in response to new
technological developments and the evolving challenges posed by climate change. Long-term
sustainability depends on the ability to adapt to future conditions.
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By following these strategies, the restoration of hydraulic structures can not only address immediate
damage but also build a more resilient and sustainable infrastructure for the future.
Conclusions

The steps outlined above are crucial for ensuring the effective and sustainable restoration of
hydraulic structures, which will significantly contribute to both regional and national stability
and safety. Given Ukraine's vital role as a global food leader and exporter, the successful
implementation of these key stages and strategies for restoring hydraulic infrastructure will not
only stabilize the country's agricultural sector but also play a pivotal role in maintaining global
food security. By safeguarding Ukraine's capacity to produce and export food, these restoration
efforts will help ensure that global markets remain supplied, mitigating the risks of food

shortages and price volatility that could arise from disrupted agricultural production
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