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Executive summary

Threats to natural and food systems. The territory of Belarus is subject to various dangerous weather events,
including frost, drought, heavy rain, often accompanied by hail and squally winds, prolonged rainy periods,
thaws, severe frost, and ground ice crust. Such weather events have a negative impact and cause damage
to agriculture, forestry and sheries. The climate of Belarus is temperate, it transitional from maritime to
continental, is cooler in the north and relatively warm in the south. Climate change affects agriculture and
forestry, as well as the fuel and energy sectors. The most frequent and impactful disasters caused by natural
hazards in Belarus that affect agriculture are drought, high water ( ooding), squally winds, and re. The period
since 1989 has been the longest warming period of the entire time of instrumental meteorological observations
in Belarus. During this time, the average annual air temperature increased by 1.3 C (Melnik et al., 2017).
According to the national experts, if no measures are taken to reduce the rate of climate change, by the end of
the century, the maximum air temperature will rise to 40 C to 42 C degrees, and the duration of the climatic
winter will decrease to 40 to 60 days (BelTA, 2019).

Agricultural and food safety pro les. Agriculture is a signi cant sector of the Belarus economy. As of 2019,
together with the forestry and hunting industry, it provided 6.8 percent of the country s gross domestic product
(GDP), 10.5 percent of investments in xed assets (Belstat, 2020a), and about 8.7 percent of the populations
employment (Belstat, 2020b). In 2019, the land fund of Belarus amounted to 207 600 square kilometres; the total
area of agricultural land constitutes 8.4 million hectares, or 40.4 percent of the country s territory.

The agricultural sector employs 377 000 people (Belstat, 20201), and 22.4 percent of the country s population
livesin rural areas (Belstat, 2020a). At present, Belarus is almost completely self-suf cient in food; imports make
up less than 10 percent of the total consumption. Horticulture specialises in the cultivation of cereals (barley,
wheat, triticale) and forage (perennial grasses, corn), as well as industrial crops. Traditionally, the livestock
industry involves milk production, raising cattle, pigs, and poultry. As of early 2020, agricultural enterprises
accounted for 88.8 percent of agricultural land, the share of peasant farms was 2.6 percent, and 8.6 percent of
land in rural area is owned or leased by 2.9 million citizens (SPC, 2020a). A fairly effective system for ensuring
national food security has been formed in Belarus. In fact, Belarus belongs to the category of countries with a

very low proportion of undernourished population in the total population (lessthan 5 percent) on a par with
the Russian Federation, Kazakhstan, and European Union countries.

Regulatory framework for disaster risk reduction (DRR). Belarus has a legislative framework on disaster
risk management, including in the agricultural sector. The basis of the regulatory framework is the Law On
the Protection of Population and Territories from Natural and Technogenic Emergencies (dated 5 May 1998 No.
141-3), Resolution of the Council of Ministers of the Republic of Belarus On the State system for the prevention
and elimination of emergency situations (SES) dated 10 April 2001 No. 495, the National Action Plan for
the Prevention of Land Degradation for 2016 2020, as well as a number of other regulations, programmes,
and strategies.

The country has a National Disaster Risk Reduction Strategy, according to which the National Platform for
Disaster Risk Reduction was created on the basis of the existing State Emergency Service and Civil Defence.
Risk management in agriculture is envisioned in a number of regulatory legal acts, in particular in the Order
of the Ministry of Agriculture and Food of 19 November 2012 No. 415 On the Sectoral Subsystem of the State
system for the prevention and elimination of emergency situations of the Ministry of Agriculture and Food of
the Republic of Belarus.

In ful Iment of its obligations under the Paris Agreement of the United Nations Framework Convention on
Climate Change (UNFCCC), the Kyoto Protocol, as well as the Sendai Framework for Disaster Risk Reduction
2015 2030, the country has developed and is implementing the Strategy for Agriculture Adaptation to Climate
Change, as well as the State Programme of Measures to Mitigate the Consequences of Climate Change for




2013 2020. The State Hydrometeorological Service carries out its activities in accordance with the Law of the
Republic of Belarus On Hydrometeorological Activities, and with the sub-programme Development of the
State Hydrometeorological Service, Mitigating the Effects of Climate Change, Improving the Quality of Air and
Water Resources of the state programme Environmental Protection and Sustainable Use of Natural Resources
for 2016 2020.

Institutional framework for disaster risk reduction. The institutional structure for DRR consists of the SES
and the National Platform for Disaster Risk Reduction. The Commission on Emergency Situations under the
Council of Ministers performs the coordinating role, while the managing role is played by the Ministry of
Emergency Situations (MES). The president of Belarus, as well as the Council of Ministers, provide general
guidance to the bodies and departments for emergency situations. The minister of emergency situations
exercises direct leadership. Disaster risk management at the sectoral level is facilitated by the creation of
sectoral subsystems of SES, including the sectoral subsystem (SUB SES) of the Ministry of Agriculture and
Food. The coordinating role for the SUB SES in agriculture is played by the Emergency Situations Commission
of the Ministry of Agriculture, the managing role is played by the Labour Protection, Transport and Fire Safety
Department of the Main Directorate of Technical Progress and Energy of Glavgostekhnadzor. In the course
of its activity on disaster risk management, the Ministry of Agriculture and Food actively interacts with other
entities of the national platform and the State Emergency Service, including MES and the Ministry of Natural
Resources and Environmental Protection, as well as with local executive and administrative bodies of the
regions and the city of Minsk.

Early warning systems (EWS). The early warning system in Belarus consists of monitoring, forecasting and
emergency warning. Emergency sources are monitored with the use of aviation, space and ground monitoring.
Monitoring is carried out by three systems: the emergency monitoring and forecasting system for natural
and man-made disasters (EMFS), the national environment monitoring system (NSEM), and the system for
social and hygienic monitoring. These systems are represented by relevant agencies (MES, Ministry of Natural
Resources, Ministry of Health) and exchange information with each other free of charge. The Ministry of
Agriculture and Food, along with some other departments, monitors, analyses and evaluates emergencies such
as accidents with the release of potent toxic substances, accidents at treatment facilities, hydrodynamic accidents,
hazardous hydrological events, resin natural ecosystems, epizootics, damage of agricultural plants and forests
by diseases and pests. The Ministry of Agriculture and Food and its subordinate structures are noti ed of
emergencies on an equal basis with other departments by the EMFS system. Noti cations and information
about emergency situations are provided when there is a threat or actual occurrence of emergency situations,
which are determined as such in accordance with the instructions on the classi cation of emergency situations.
This instruction describes emergencies that occur in the agricultural and forestry sectors. There is no uni ed
national market information system in Belarus. However, there are prerequisites for its formation on the basis
of already existing individual elements and organizations.

Agrometeorology services. Agrometeorological observations in Belarus are carried out by the hydro-
meteorological service, Belhydromet, an important part of whose activity is the study of the in uence
of meteorological conditions on the development of agricultural crops and the formation of crops.
Belhydromet studies the peculiarities of agrometeorological conditions in the country, and also provides
actual and forecast information. Belhydromet has six branches, inter-district hydrometeorological centres,
meteorological, agrometeorological, bog and hydrological stations, laboratories for radiation and environmental
monitoring, and an environmental monitoring unit. Agrometeorological information is provided on a paid basis
in the form of an agrometeorological year book, and a reference book Agroclimatic Resources of the Republic
of Belarus in the Context of Climate Change (developed jointly by Belhydromet and the Institute of Nature
Management of the National Academy of Sciences of Belarus). Brief information is also provided free of charge
through the information resources POGODA.BY and METEOINFO.BY. The target audience of Belhydromet, for
which agrometeorological information is prepared, is agro-industrial complexes and authorities. An additional
source of information for citizens is the free Weather in Your Pocket application (which has an agro mode).
Belhydromet provides a number of paid agrometeorological services, such as the preparation of primary
agrometeorological data obtained as a result of agrometeorological observations; calculation of the value of
the agrometeorological element; information on agrometeorological conditions that caused damage and loss of
crops; expert advice by phone about the current agrometeorological situation, as well as written consultations
on the observed agrometeorological conditions. The country is training specialists in agrometeorology and
agriculture, through advanced training courses.
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Disaster risk management in the agricultural sector. The disaster risk management system is represented by
SES, and at the sectoral level by SUB SES (in the agricultural sector by SUB SES of the Ministry of Agriculture
and Food). At the moment, there is no system for assessing risk of natural hazards in the agricultural sector
in Belarus. However, there are prerequisites for the formation of such a system on the basis of existing EMFS,
SUB SES, as well as technical regulations on safety and security in emergency situations. One of the directions
of the National Disaster Risk Reduction Strategy in Belarus for 2019 2030 is the improvement of emergency
risk assessment and analysis, as well as methods for prediction of emergency situations. At the same time,
there already exist separate methods, for example, a methodology for assessing natural and man-made risks,
developed by the Joint Institute for Informatics Affairs of the National Academy of Sciences of Belarus, intended
for use by MES, the Ministry of Agriculture and Food and other departments, as well as for insurance purposes.
Belarus has a Methodology for Assessing Economic Damage from Natural and Man-Made Emergencies in agriculture;
there is also a practice of damage assessment for insurance purposes. Thus, the conditions and algorithm for
calculating damage from emergencies in agriculture are set forth by the Law on Insurance Activities and the
instruction, which determines the procedure for assessing damage in the event of the loss of agricultural crops
subject to mandatory insurance. Belarusian legislation provides for mandatory insurance with state support for
crops, livestock, and poultry. Every year, decrees of the president provide for a list of crops, livestock and poultry
that are subject to this type of insurance. Mandatory insurance covers only legal entities; individuals (farmers
and owners of private subsidiary farms) can have insurance on a voluntary basis.

Projects and programmes. Various state programmes have been implemented and are currently being
implemented in Belarus for the period 1994 2030 at both national and regional levels. Many of the programmes
are funded directly by the government, but there are also a number of international projects aimed, for example,
at developing the capacity of MES or increasing public involvement in environmental monitoring and improving
environmental management at the local level.

Conclusions and recommendations

Belarus has legislative framework on disaster risk management, and a number of regulatory acts provide for risk
management in agriculture. The main gaps in this area are as follows:

no uni ed compilation of current legislation on natural and man-made risks;

the state programme does not contain any provisions on emergencies management in various sectors,
including in the agricultural sector;

insuf cient adaptation of the National Disaster Risk Reduction Strategy (lack of sub-strategies) for its
implementation at all levels (territorial, sectoral and facility);

inconsistency of terminology on DRR in the legislation of Belarus with the international terminology.

The institutional structure for DRR in the country includes the National Platform for Disaster Risk Reduction
and the State system for the prevention and elimination of emergency situations (SES). The Commission on
Emergency Situations under the Council of Ministers performs the coordinating role, while the managing role
is played by MES. There is a SES sectoral subsystem of the Ministry of Agriculture, which is coordinated by
the Emergency Situations Commission of the Ministry. The main gaps in the functioning of the institutional
structure are as follows:

the incomplete statistics of MES in relation to some of the statistical indicators included in the
Sustainable Development Goals (SDGs) and the Sendai Framework for Disaster Risk Reduction;
incomparability of some data on the of cial website of the Ministry of Emergency Situations and on
the website of the national platform (reporting data on the SDGS);

lack of information on the budget for the implementation of action plan measures to implement the
National Disaster Risk Reduction Strategy.

The EWS in Belarus is presented in the form of monitoring, forecasting and emergency warning. The Ministry of
Agriculture and Food, along with some other departments, monitors, analyses and evaluates the condition and
changes in a number of types of emergency situations. The main gaps in the early warning system are as follows:

low level of openness and adaptability of the available information;
lack of uni ed national market and climate information systems.




Agrometeorological observations in Belarus are carried out by Belhydromet. The target audience of Belhydromet
is agro-industrial complexes and authorities. Gaps in the existing agrometeorological service include the
sparseness of the observation network, shortage of modern instruments and specialists, as well as sporadic
provision of relevant information to peasant farms and private subsidiary farms it is not suf ciently adapted
to the needs of farmers.

The main gaps in the disaster risk management system include:

the lack of a system for assessing the risks of disasters caused by natural hazards in the agricultural
sector and related methodologies;

the lack of methodologies and guidelines for post-disaster needs assessment and post-disaster
recovery strategies;

insuf cient statistical information on agricultural insurance;

only one insurer for mandatory insurance;

lack of freedom of agricultural organizations to choose crops subject to insurance with state support;
limited prevalence of voluntary insurance in agriculture.

The implementation of following tasks is advisable to improve adaptation to natural hazards or extreme weather
situations in the agricultural sector:

Recommendations for strengthening the regulatory framework for DRR in agriculture and food security:

Promote the classi cation and codi cation of legislation on emergency situations in the agricultural
sector in the form of a compendium, as well as a database, of laws.

Add to the planned activities of the National Disaster Risk Reduction Strategy the development of
sector-speci c activities (if needed, strategies), addressing both sector and facility levels.

Develop a new state DRR programme in agriculture or supplement the state programme Agrarian
Business for 2021 2025 as a sub-programme of DRR in agriculture.

Expand the list of natural hazards in the state programme Emergency Management for 2021 2025.
Harmonise the national terminology for DRR, or emergency situations, with international standards.
Develop and implement a national strategy or a programme on digital agriculture.

Consider complementing government programmes and policies with gender equality and the needs
of particularly vulnerable groups of the population.

Recommendations for strengthening the institutional framework for DRR in agriculture and food security:

Improve the quality of statistical reporting, to ensure the coherence of the information presented in
various sources.

Expand the list of statistical indicators for emergencies, including agriculture-related.

Promote the creation and development of voluntary public associations in order to involve civil
society in activities to prevent and prepare for disasters, recovery and rehabilitation in agriculture.
Promote the participation of non-pro t and non-government organizations (NGOS) in activities
for the prevention, recovery and rehabilitation from emergencies, as well as their work with

the population.

Facilitate compliance with the Aarhus Convention.

Establish a budget for the implementation of measures included in the National Disaster Risk
Reduction Strategy.

Recommendations on early warning systems:

Create an institutional global emergency monitoring system, planned in the National Disaster Risk
Reduction Strategy.

Develop a market information system for the agricultural sector, and adapt it to the needs and
perceptions of all interested categories of citizen.

Adapt the existing climate information system to provide information for the needs of representatives
of the agricultural sector.
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Develop a methodology for collecting and promptly providing data on the market for agricultural raw
materials and food.

Create training courses and guidelines based on established agricultural climate and market
information systems.

Ensure the use of information on the market of agricultural products in the activities of the EWS and
agrometeorology services.

Raise awareness of agricultural specialists about possible risks.

Expand the variety of mandatory training programmes for natural emergencies, taking into account
their impact on agriculture.

Examine the demand for educational services on DRR in agriculture.

Conduct sociological polls of representatives of agro-industrial complexes, agricultural enterprises,
peasant farms and private subsidiary farms in order to obtain feedback on the existing challenges in
the preparation for and response to natural emergencies.

Adapt the interfaces of sites presenting information about risks and the information presented on
them for understanding by a wide audience.

Ensure consistent upgrading of technological equipment and production technologies at facilities.
Introduce modern technical means of informing and alerting the population in crowded places,
including in rural areas.

Recommendations on agrometeorological activities:

Increase the density of the agroclimatic observations network.

Better equip the whole observation network with state-of-the-art agrometeorological instruments,
and increase the number of specialists.

Create regional hydrometeorological distance learning centres.

Ensure greater information content and completeness of information regarding the implementation of
state programmes and their results.

Organize refresher courses, events for the exchange of international experience, forums for
agrometeorological specialists.

Use the capacity of the existing climate information system to create a separate section or a unique
portal aimed at information and consumer interests of representatives of agriculture.

Develop forecasts of agrometeorological conditions with speci ¢ recommendations, tailored to
farmers and representatives of agricultural activities.

Facilitate the processing of online applications on the Belhydromet website for the purchase of an
information product or service.

Create a more detailed list of provided agrometeorological services with the cost for each item in

the list.

Simplify the method of obtaining agrometeorological year books.

Develop a climate services community that engages both the producers of climate information

and recipients.

Study the reasons for a lack of interest from agricultural producers in agrometeorological information.
Raise awareness about the importance of climate information, including agrometeorological
information among agricultural workers.

Provide assistance to farmers and owners of private subsidiary plots to become familiar with
agrometeorological information.

Co-production and co-design climate services: map the climate services market to clearly de ne the
responsibilities for the production and delivery of climate services.

Study the existing demand in the market for climate and agroclimatic information products and
conduct user needs assessments to make sure that the last-mile needs and preferences are taken into
account when developing these services.

Recommendations on disaster risk management in the agricultural sector:
Create a disaster risk management system as part of SUB SES of the Ministry of Agriculture

and Food.
Create a system for assessing disaster risks in agriculture.

o



Develop methodologies and guidelines aimed at extensive post-disaster needs assessments in the
agricultural sector.

Develop a national disaster recovery strategy that would cover agriculture also.

Adapt the existing resource mobilisation tool to support the country s recovery in accordance with the
developed (in the future) methodology for assessing the needs and strategy for post-disaster recovery
in the agricultural sector.

Based on the available list of activities to be implemented in case of different emergency regimes,
develop a similar list of sector-speci c activities for agriculture.

Facilitate the development of the agricultural property insurance market.

Raise awareness of farmers and owners of private subsidiary plots about insurance measures.
Develop new technological solutions using the land information system to analyse the vulnerability
of agricultural land to natural hazards.

Expand the list of agricultural crops subject to insurance with state support.

Create conditions for engaging other insurance companies (in addition to Belgosstrakh) in the
process of agricultural insurance with state support.

Organize tenders, contests for the provision of insurance services in agriculture with state support.
Ensure a gradual transition from the practice of mandatory agricultural insurance with state support,
to voluntary insurance.

Consider the possibility of using budget funds not only in terms of compensation for part of
insurance premiums, but also for compensation for damage from disasters caused by natural hazards
in the agricultural sector.
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Introduction

Introduction

Climate change is being observed all over the world, but according to the estimates of the Intergovernmental
Panel on Climate Change, Europe iswarming ata considerably faster rate. For more than 130 years of instrumental
observations of air temperature in Belarus, the longest period of warming occurred at the end of the twentieth
and beginning of the twenty- rst centuries. From 1990 to 2019, the annual average air temperature in Belarus
increased by 1.3 C compared with 1961 1990. Climate change is evident not only in temperature increase,
but also in precipitation changes, instability of weather conditions, and as a consequence, the spread of pests
and diseases. All of this has a signi cant impact on many sectors of the economy, including agriculture and
therefore on the country s food security. Adaptation actions will help to mitigate the effects of climate change
on agriculture, which will help to lower economic, environmental and social costs. These actions include
the development of a DRR system, including the development of an EWS, improvement in agrometeorology
services, and increase in the accuracy of disaster risk assessments.

The Regional Of ce for Europe and Central Asia of the Food and Agriculture Organization of the United
Nations (FAO), as part of its Regional Initiative 3 aimed at Managing natural resources sustainably and
preserving biodiversity in a changing climate  conducted this baseline study on legislation, policy, capacity
and services related to DRR, EWS and agrometeorological services in Belarus. The study includes an overview
of the current situation, and an assessment of gaps and needs to improve and strengthen the areas under
review. The results of the study are expected to be used as a technical background report for the design and
implementation of capacity-development initiatives. Other countries in the series include Azerbaijan, Armenia,
Georgia, Kazakhstan, Kyrgyzstan, Republic of Moldova, Tajikistan, Turkmenistan, Ukraine, and Uzbekistan.
Similar reports analysing the disaster risk reduction and management systems in the agricultural sector in
the Western Balkans (Albania, Bosnia and Herzegovina, Montenegro, North Macedonia, and Serbia) were
completed in 2018.2

The report was prepared based on literature review and the results of semi-structured interviews. The following
research methods were used: monographic (for comprehensive analysis of the DRR system in agriculture and
formulation of proposals and recommendations for capacity development); comparative analysis (during the
analysis of disaster risk management in Belarus, the experience of international organizations in this area was
taken into account); abstract-logical (the application of analysis and synthesis, induction and deduction in the
study of the DRR system, its legislative and institutional framework); structured system and structure-function
analysis (for the study of the DRR system in Belarus, its structure, elements and their functions); comparative legal
analysis (when studying the legal framework of the DRR system, including for determination of the hierarchy of
regulatory legal acts and their signi cance); expert assessments (when conducting an individual expert survey on
the key elements of the object under study, the DRR system in agriculture in Belarus). The literature review was
based on academic papers, regulatory documents, statistical databases, of cial resources of public associations,
and other internet sources. The interview stage lasted three weeks from 3 August to 21 August 2020, when 20
semi-structured interviews were conducted with experts from public administration, scienti c institutes, and
NGOs (the list of respondents is presented in Annex I). In this report, a systematic situational analysis method
was applied, developed by the Global Risks Identi cation Program and the Bureau for Prevention and Recovery
in Crisis Situations. The questions were based on the Capacity for Disaster Reduction Initiative (CADRI)?
questionnaire on food security and agriculture disaster risk management and climate services.

2Comprehensive analysis reports of Western Balkan countries are available at the following link: https:/www.fao.org/europe/resources/disaster-risk-
reduction-and-management/en/#c589778

SCADRI brings together six United Nations organizations FAO, OCHA, UNDP, UNICEF, WFP, and WHO. This UN-led interagency initiative delivers
customised capacity-development support in DRR.
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Threats to natural environment
and food systems

Actual and predicted impact of climate
change in Belarus

For the period 1990 2019, the annual average air temperature in Belarus, compared with the period 1961 1990,
increased by 1.3 C (UNDP, 2020). Figure 1 shows the main climatic indicators for the 2005 2019 period. There has
been increase in air temperature both at country level and in individual regions, with 2019 the warmest ever
recorded (with an average annual temperature of 8.8 C (Belstat, 2020d; Ministry of Natural Resources, 2016a).
It should be noted that since the 1990s, the average annual temperature has been increasing every two to four years.
Since 2005, such situation has been recorded every year, i.e. the deviation of the average annual air temperature
annually ranges from +0.5 to +1.5 C from the climatic norm in Belarus, which is +6.7 C. Precipitation variation
has seen much smaller changes. Deviations towards an increase in precipitation relative to the climatic norm for
the country (645 mm) are observed every three to four years. In the past decade, April has become one of the driest
months of the year (Belhydromet, 2019a).

During 1989 2019, the level of precipitation and its intensity slightly increased. The amount of snow decreased,
river runoff in winter increased, while summer ooding decreased. Ice breaking in rivers and lakes starts earlier,
and they freeze later. The vegetation period is now extended by ten to 12 days; while a signi cant change in the
frequency of extreme weather events has been registered there are fewer strong cold waves and more thaws in
winter, and more heat waves and drought in summer (UNDP, 2020). The southern and northern regions of the
country are the most affected by climate change. Drought, and forest and peat res, have become much more
frequent in the south of Belarus (Polesie). Climate change in the north of the country is manifested through the
increased duration of warm periods, and a reduction in snow blanket thickness.

Figure 1. Main climatic indicators in Belarus, 2005 2019

U

Source: Belstat, 2020d.
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The average surface air temperature in Belarus as a whole is projected to continue to increase in the twenty- rst
century during the period until 2030, the annual average air temperature will increase by 1 C, in the period
2041 2060 by about 2 C, and during the 2080 2099 period by between 0.9 C and 4.4 C. The number of days
with extremely high daily temperatures is expected to increase almost everywhere, as well as the duration
of continuous episodes of extremely high temperatures (heat waves). In winter, an increase in precipitation
is expected, while in summer an insigni cant increase in precipitation in certain months is expected,
notwithstanding a possible increase in the intensity of heavy rain. Arid conditions are expected to develop in
the southern regions of Belarus. No signi cant changes in annual runoff are predicted by the middle of this
century changes will be in the range of 2 percent above or below the norm. The tendency towards an increase
in the frequency of dangerous hydrometeorological events, and increase in unfavourable abrupt changes in
weather, will persist (Ministry of Natural Resources, 2016a).

Changing climatic conditions can lead to both favourable and negative consequences for the agricultural sector
(Table 1). The temperature increase is expected to extend the duration of the growing season in the northern part
of the country, and crops currently suitable for cultivation only in the south can be grown also in the northern
regions. At the same time, a precipitation increase is expected in summer and winter, with an overall reduction of
water supplies in spring (precipitation), which can negatively affect crop yields. The greatest threat to agricultural
production is posed by the changing frequency and severity of drought and heatwaves, which are expected to
increase in both frequency and duration across the country. The adverse effects on agriculture due to warming
are also associated with an increase in the frequency and duration of winter thaws and a related increase in the
likelihood of damage to winter crops. Additional threats include an increased likelihood of pest outbreaks and an
increased likelihood of res (USAID, 2018).

Table 1. Positive and negative consequences of climate change for agriculture in Belarus

Positive

early onset and increase in the duration of the
vegetation period;

early termination of spring frost and late

autumn frost (increase in the duration of the
frost-free period);

improvement of conditions for harvesting of grain
crops, beets, late varieties of potatoes, due to the
later onset of autumn frost;

an increase in heat supply for agricultural crops will
contribute to the expansion and improvement of
the structure of crop production and agricultural
potential growth;

reduction of the intensity and duration of

frozen rivers will help to reduce the impact of
spring ooding.

increase in the duration of grazing period;

reduction in the cost of heating premises for keeping
animals in winter;

increase in feed production.

Negative

Horticulture

an increase in the number of winters with minimum soil temperature dangerous
for winter crops;

an increase in the intensity and frequency of drought, causing a decline in crop
yields, soil fertility, and leading to soil degradation;

the emergence of new pests and diseases of agricultural crops;

increased intensity of precipitation, leading to soil erosion or plant damage

( rain bombs , hail);

decrease in the soil water storage capacity due to unstable snow cover and
decrease in precipitation;

reduction in snow cover, as well as lowering of the intensity and duration of frozen
rivers contribute to a decrease in the breeding of populations of bene cial insects
in spring, which requires an abundance of small water bodies ( ooded ood plains,
shoreline of lakes, swamps, large relief depressions);

the spread of invasive plant species.

Livestock and sheries

danger of heat stress, decreased productivity, increased demand for water;
growth in expenses for ventilation and power supply of premises;

di culty in grazing and forage production on waterlogged soils as a result of
increased precipitation;

decrease in the self-generation capacity of pastures due to grazing of pastures by
animals in conditions of low precipitation;

the emergence of new infections, parasites and alien species;

changes in the temperature regime, deterioration of the state of sh-breeding
reservoirs, lack of water for replenishment and self-puri cation of reservoirs;
reduction of spawning grounds, changes in the composition of ichthyofauna;
spread of invasive plant species.

Source: own findings based on the data of the Ministry of Agriculture and Food, 2019a.
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Based on the Global Climate Risk Index (CRI), which illustrates the impact of climate-related extreme weather
events, Belarus can be considered quite a low risk country. This index is developed through the analysis and
ranking of countries according to four main indicators fatalities per year and per 100 000 inhabitants, and
losses in absolute terms (USD) and as a share of GDP. The higher the rank of a particular country (CRI for 2021
covered 180 countries in total), the worse is the recorded impact of the weather-related event, and the higher the
risk of similar disasters. In 2019, Belarus ranked 130, which was the lowest rank possible for that year, shared
by many countries. For the 2000 2019 period, Belarus ranked 166 (out of 180), which is much lower than the
Russian Federation (ranked 32), Republic of Moldova (84), and Ukraine (94); and lower than Caucasus countries
(Eckstein, K nzel and Sch fer, 2021).

According to the University of Notre Dame Global Adaptation Index, Belarus is also ranked among the least
vulnerable and most resilient states. This index, which covers 182 countries, is calculated based on a number of
indicators covering two categories  vulnerability and readiness to improve resilience (the higher the rank,
the better). In 2019, Belarus ranked 37, lower than the Russia Federation (32), but higher than Ukraine (64),
Republic of Moldova (80), as well as countries in the Caucasus and Central Asia. Such a high ranking indicates
a relatively low vulnerability of the country to emergency situations, as well as a high level of readiness to
eliminate their consequences (Chen et al., 2021).
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Major natural hazards

The most dangerous weather phenomena on the territory of Belarus include during warm periods frost and
arid events that are associated with a long absence of rain and high air temperatures, as well as heavy rain,
often accompanied by hail and wind squalls, prolonged rainy periods that worsen the condition of plants due to
waterlogging of soil; during the cold season there are thaws, severe frost, ground ice crust; and frost during spring.
The changes in the average temperature is especially noticeable in winter period; in summer, there are no major
deviations in the average temperature; however, temperature maximums are registered more frequently.

In recent decades, in most regions of Belarus, there has been a 2 percent to 6 percent decrease in the amount
of atmospheric precipitation, especially in the winter-spring period. Recent studies by Belhydromet have shown
that, compared to 1951 1990, the number of years with spring and autumn frost has decreased, with an increase
in the duration of the frost-free period (Pogoda.by, 2006). In the context of climate change, snowstorms have
become quite rare. Snowy winters have become extremely uncommon in the twenty- rst century, and in the
past ve years they have lasted only for a short period of time.

Extreme weather events have become increasingly frequent in the country. The number of drought events has
increased in all regions without exception, especially in the south of the country. Forest and peat bog res,
and bark beetle outbreaks of pine and spruce forests, are common disasters for the economy and the natural
environment, resulting in destruction of ecosystems and economic damage. Strong winds cause great damage,
as a result of which agricultural buildings collapse, torrential rains lead to ooding of farmland, washout and
damage of crops, and lodging of crops. Strong winds can also cause breakage of electric power transmission lines.
Such cases are especially dangerous in winter, when the reliability of power supply to agricultural enterprises
plays an important role, especially for cattle and poultry farms (P. Bebko, personal communication, 2021).

Information on natural emergencies that occurred from 2009 to 2020 is presented in Figure 2. Over the past
ten years, the most frequent emergencies were meteorological emergencies (54 percent of all emergencies that
occurred), epizootics oc-
curred less often (13 per-
cent  mainly due to 13
cases in 2009), as well as

res and infectious diseas-
es of people and epidem-
ics (11 percent). MES also
keeps records of livestock
killed as a result of emer-
gency situations (Figure 2).
Asigni cant number of ep-
izootics were registered in
2009, 2013 and 