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Dangerous hydrometeorological phenomena (floods, extreme temperatures, storms) have
caused more than 90% of natural disasters in the world, the number of which has increased
fivefold over the past 50 years. Their frequency and intensity of these phenomena are
expected to increase as the greenhouse gas emission continues to rise. This problem is more
relevant for Ukraine than for Europe as a whole. The research shows that investing in disaster
risk reduction measures is highly cost-effective . This resulted in the launch of the United
Nations Early Warning for All Initiative (UNEWAI), presented at the World Leaders’
Summit at the 2022 UN Climate Change Conference, which calls for a creation of a warning
system for extreme weather conditions to every inhabitant of the Earth within the next five
years. The leading role in its implementation will be played by national hydrometeorological
services and national institutions dealing with disaster risk management. The information
about main tasks assigned to national hydrometeorological services and the World
Meteorological Organization (WMO) within the framework of the UNEWAI implementation,
and the analysis of readiness of the Hydrometeorological Service of Ukraine to solve these
tasks are presented in this paper. In particular, it is shown that The Hydrometeorological
Service of Ukraine has the necessary regulatory framework and organizational structure, as
well as experience in providing forecasts and warnings to users at various levels. At present
the main task is the post-war restoration of infrastructure and the technological development
of observation and forecasting system. The State Emergency Service of Ukraine and the
Ukrainian Hydrometeorological Center, together with Ukraine's international partners, are
currently working on solving this problem.
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Introduction

Despite the significant scientific and technological progress achieved by the modern society,
hydrometeorological conditions (weather, climate, water resources) continue to affect a the social and
economic life of any country, including, Ukraine. Dangerous hydrometeorological phenomena caused
more than 90% of natural disasters in the world, the number of which has increased fivefold over the
past 50 years (CRED/UNISDR, Economic losses..., 2018). The frequency and intensity of hazardous
hydrometeorological events are expected to increase in the future as greenhouse gas emissions
continue to rise (The Global Risks Report, 2023). The problem of climate change is even more
relevant for Ukraine than for Europe as a whole, and is becoming a catalyst for increasing extreme
hydrometeorological phenomena in the near future (Balabukh V., 2023). The research shows that
investing in disaster risk reduction measures is highly cost-effective (The Global Risks Report, 2023).
This resulted in the launch of the United Nations Early Warning for All Initiative (UNEWALI),
presented at the World Leaders’ Summit at the 2022 UN Climate Change Conference, which calls for
a creation of warning system for extreme weather conditions to every inhabitant of the Earth within
the next five years. The leading role in its implementation will be played by national
hydrometeorological services and national institutions dealing with disaster risk management.

The objectives of this paper are: 1) providing information about main tasks assigned to national
hydrometeorological services and the World Meteorological Organization (WMO) within the
framework of the UNEWAI implementation; 2) analyzing the readiness of the Hydrometeorological
Service of Ukraine to solve these tasks.

Method

The study is based on: 1) results of processing of WMO materials related to UNEWALI; 2) the expert
assessment of current state of the activity of the Hydrometeorological Service of Ukraine.

Results

The World Economic Forum identified the following main global risks that await humanity in the
next 10 years: 1) the inability of society to mitigate negative consequences of climate change or adapt
to them; 2) the increase of a number of catastrophic natural disaaters (The Global Risks Report,
2023). The vulnerability of society to effect of natural disasters will increase as a result of further
urbanization and expansion of territories with important economic and social infrastructure. It is
impossible to completely prevent negative impacts of extreme hydrometeorological phenomena, but a
presence of early disater warning systems will allow for timely adoption of preventive measures. The
UN General Assembly resolution No. 69/284 of 01.12.2016 provides the following definition of the
Early Warning System: "The integrated system of monitoring, forecasting and anticipation of
hazardous phenomena, disaster risk assessment, communication and preparedness systems and
processes that allows individuals, communities, governments, businesses and others to take timely
measures to reduce the risks of natural disasters in advance of hazardous events".

In March 2022, UN Secretary-General A. Guterres announced the new global UN initiative aimed at
ensuring that every person on Earth has the opportunity to be protected by the Multi — Hazard Early
Warning System (MHEWS). He tasked WMO to lead this initiative and develop a corresponding
Action Plan, which was presented at the UN Climate Change Conference in Sharm el-Sheikh, COP27.
This plan, developed in partnership with key partner organizations, summarized initial actions needed
to achieve goals and outlines a path for their implementation. The plan provides for a targeted
investment of US$3.1 billion over five years to develop MHEWS. The plan identifies key areas for
improving the overall level of knowledge about natural disaster risks and outlines priority actions
needed to increase hazard detection capabilities, close observation gaps, and improve global
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forecasting and data-sharing systems. The national hydrometeorological services and disaster risk
management agencies, as relevant authoritative providers of information, forecasts and warnings, will
be central players in the implementation of plan's provisions.

MHEWS lets people know when dangerous hydrometeorological events are approaching and
communicates how governments, communities and individuals can act to minimize their negative
impact. This System consists of four components: 1) knowledge of disaster risks in order to be aware
of hazards within their territory (led by UN office for Disaster Risk Reduction); 2) monitoring,
analysis and forecasting of extreme hydrometeorological events to timely identify and predict natural
disasters (led by WMO); 3) dissemination of warnings among end-users (led by International
Telecommunication Union); 4) preparedness and response capabilities to develop emergency
response capacity (led by International Federation of Red Cross and Red Crescent Societies). A
feature of this System is that each element, applied separately or together with others, must involve a
participation of people and organizations located in the disaster risk area.

In order to assess the status of the Action plan for UNEWAI implementation in the prevention of
natural disasters of hydrometeorological origin, the UN Office for Disaster risk reduction and WMO
conducted the study, results of which were presented in the form of a review “Global status of multi-
hazard early warning systems- 2024 (Global status..., 2024). According to the report, only half of
countries in the world have appropriate early warning systems. The report includes Ukraine among
countries that have their own national early warning system, approved by relevant state acts, which
has an organizational structure, means and resources for its functioning.

Observations, forecasts and warnings of the Hydrometeorological Service form a key Subsystem of
MHEWS for early risk warning of hydrometeorological disasters (HMHEWSS). The Subsystem
consists of two structure parts: organizational and technological ones. Objectives of organizational
part are a provision of planning, coordination and control of work and communication among all units
of the Hydrometeorological Service and other agencies involved in disaster risk management. The
effective functioning of the Subsystem requires a presence of a regulatory framework, organizational
mechanisms for coordinating activities of all hydrometeorological organizations from national to local
levels. The regulatory basis of the Subsystem are:1) Law of Ukraine "On Hydrometeorological
Activity";2) resolutions of the Ukrainian Government: "On Approval of the Regulation on the Unified
State System of Civil Protection" and "On Approval of the Regulation on the State System of
Environmental Monitoring"; 3) a number of branch documents which regulate all chain links of
hydrometeorological activity, from primary observations to providing end — users with products and
services. Ukraine is also actively working on implementing provisions of the Directive 2007/60/EC
"On the assessment and management of flood risks". The following documents have been developed:
"The flood risk management plans until 2023 in certain territories within the Vistula, Dnipro,
Dniester, Don, Danube, Crimea, Black Sea, Southern Bug river basin ares"; "The methodology for
developing flood hazard and risk maps"; "The methodology for preliminary flood risk assessment".

Concerning organizational issues, it should be noted that the Hydrometeorological Service of Ukraine
has a certain advantage over other services of European countries. In Ukraine, the meteorological and
hydrological services are united in the join state institution, while in many European countries these
services work as separate institutions. This state of affairs facilitates forecasting and warnings as often
extreme meteorological events cause extreme hydrological events; for example, heavy rainfall causes
a rain flood on rivers. In general, the level of cooperation between the Hydrometeorological Service
and the State Service of Ukraine for Emergencies (SES) should be recognized as sufficiently
effective. The SES is authorized to implement the national policy in the sphere of protection of
population and territories from the negative impact of natural and man-made disasters. At the same
time, it is highly desirable that SES improve the efficiency of management of hydrometeorological
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activity by providing the Ukrainian Hydrometeorological Center and other organizations with greater
independence in addressing the urgent needs of the Hydrometeorological Service.

Technological part includes technologies and methods which provide : a) data collecting , primary
processing and real-time transmission to the Ukrainian Hydrometeorological Centre (national level)
and to regional hydrometeorological units (local level); b) the GIS database about territories and
objects which can be damaged; c¢) forecasts and warnings for different temporal scales; d) the hazard
risk assessment; e) transferring results of risk assessing, forecasts and warnings to authorities
responsible for disaster risk management, media, other end-users. The Subsystem should allow to
constantly improve its work as new technologies and methods appear.

The development of this part of the subsystem, unfortunately, remains the most difficult task of the
Hydrometeorological Service, as it has required significant initial investments and ongoing financial
costs for a maintenance of equipment. In spite of difficult economic conditions, the
Hydrometeorological Service has carried out step-by-step the technical development of observation
networks and forecasting centers. The Ukrainian Hydrometeorological Institute has expanded the
research about creating modern methods of forecasting and assessing risks of hydrometeorological
hazards. Thus, the Hydrometeorological Service of Ukraine was gradually approaching the
technological level of others European services (Osadchyi et al., 2021). Unfortunately, as the result
of russia military aggression and the temporary occupation of Ukrainian territories, the
Hydrometerological Service lost about 25% of the infrastructural potential of observation network
(Kulbida et al., 2023). In particular, such critically important types of observations as aerological and
aviation meteorological ones have completely ceased. This, of course, had a negative impact on the
quality of HMHEWSS operation.

Currently, the State Emergency Service and the Ukrainian Hydrometeorological Center are taking
measures at national and international levels to restore and develop the Hydrometeorological Service
(Kulbida et al, 2023). One of the key task in this regard is the introduction of modern technologies. In
our opinion, when solving this problem, the following provisions should be taken into account. The
basis for building a modern HMEWSS should be the integrated approach called ‘from sensors to
decision-makers’, which allows to ensure its main purpose ‘early detection, early warning and early
response to weather- and water -related disasters’. The information, forecasts and warnings provided
by the Hydrometeorological Service are the basis for determining the risk of dangerous
hydrometeorological phenomena and making management decisions aimed at preventing (mitigating)
their consequences based on continuous monitoring and forecasts of assessment of
hydrometeorological conditions. The Subsystem operation algorithm is shown in the Figure. The
important functional component of the Subsystem is the presence of ‘feedback’, which is used to
improve its operation. The Subsystem includes following components: 1) the assessment of
probability of occurrence of dangerous hydrometeorological phenomena, taking into account impact
of expected climate change; 2) monitoring of situation development; 3) predict and warn about
reaching dangerous level of phenomena; 4) risk levels assessment; 5) communicate information,
forecasts and warnings to decision — makers.

Success in creating this subsystem will depend on how quickly the infrastructure is rebuilt. In the
frame of this activity the following objectives are identified to restore the capacity of the
Hydrometeorological Service: 1) reconstruction of damaged buildings of stations and other points of
observation, power and communication lines etc.; 2) equipping networks of observation with modern
technologies; 3) restoration of personnel potential in suffered organizations. One of the provisions of
this strategy considers the application of approaches that are the basis of the so-called "green
reconstruction”. Applying “green reconstruction” principles into the restoration of the
Hydrometeorological Service means that new technologies must not only meet requirements for
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accuracy of measured data, but also be "environmentally sustainable", meet goals of energy safe and a
mitigation of impact of climate change.
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Figure Functional diagram of operation of HMEWSS.
Conclusions

The participation of the Hydrometeorological Service of Ukraine in the initiative should be considered
appropriate, as it will contribute to the integration of our country into global efforts aimed at reducing
the risk of natural disasters. The Hydrometeorological Service has the necessary regulatory
framework and organizational structure, as well as experience in providing forecasts and warnings to
users at various levels. At present the main task is the post-war restoration of infrastructure and the
technological development of observation and forecasting system. The State Emergency Service of
Ukraine and the Ukrainian Hydrometeorological Center, together with Ukraine's international
partners, are currently working on solving this problem.
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