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SUMMARY

The russian military agression has caused enormous damage to Ukraine, including the
National Hydrometeorological Service. As a result of aggression, as well as the temporary
occupation of Crimea and other territories, the Hydrometerological Service lost about 25% of
the infrastructural potential of observation network: 68 stations and posts, 5 regional
centers,10 avia -meteorological stations, 4 weather radars, 7 aerological radars and stations,
15 stations on monitoring of environment pollution monitoring. A preliminary assessment
shows that the material losses suffered by the Hydrometeorological Service amount to 55-60
million Euros. Hundreds of its employees have lost their jobs, including those who were
forcibly deported to russia. Unfortunately, some of staff members have lost their lives or have
been wounded. Despite a fact that the aggression still continues, Ukraine in cooperation with
its international partners, is developing a strategy for the post-war reconstruction of the
country. One of the provisions of this strategy considers the application of approaches that
are the basis of the so-called "green reconstruction”, which consists in integrating provisions
of "sustainable development" into the national policy of recovery. Applying the “green
reconstruction” principles into the restoration and development of the Hydrometeorological
Service means that new technologies and methods of observation must not only meet
requirements for accuracy of measured data, but also be "environmentally sustainable", meet
goals of energy safe and a mitigation of impact of climate changes. The article examines:
losses suffered by the Hydrometeorological Service of Ukraine as a result of russian military
aggression as of the end of August 2023; measures which to be taken to restore the system of
hydrometeorological observations and forecasting with the financial assistance of
international partners and based on the approach "the environmental sustainability" of
observing systems and methods.
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Introduction

The war that russia has been waging against Ukraine since 2014 as the "hybrid" war, and since
February 2022 - as the full-scale military invasion, has caused enormous damage to the country, taken
lives of thousands of people, and made millions of its residents refugees. The National
Hydrometeorological Service of Ukraine also suffered damages as a result of this aggression. These
damages have a negative impact on a volume and quality of data necessary for assessing current
hydrometeorological conditions, as well as making forecasts not only in the Hydrometeorological
Service of Ukraine, but also in leading European forecasting centers, since these data are used in
hydrodynamic weather forecasting models. A lack of observation data from the occupied territories or
a suspension of station operation in these territories leads to the violation of long-term series of
observations, some of them have 100 and more years (Kulbida et al., 2022).

Despite a fact that the military aggression still continues, Ukraine in cooperation with its international
partners, is developing a strategy for the post-war reconstruction based on the approach of "green
reconstruction”, which consists in integrating provisions of "sustainable development" into the
national policy of recovery. Applying the “green reconstruction” approache to the restoration and
development of the Hydrometeorological Service means that new technologies and methods of
observation must not only meet requirements for accuracy of measured data, but also be
"environmentally sustainable", meet goals of energy safe and a mitigation of impact of climate
changes.

In solving this strategic issue, the Hydrometeorological Service relies on an assistance and support of
international partners. Thus, during the 19th World Meteorological Congress (May, 2023, Geneva,
Switzerland) the Ukrainian delegation together with the Finnish Meteorological Institute and in
support of the Ministry of Foreign Affairs of Finland organized a special event to strengthen
cooperation between Ukraine and its international partners to help the Hydrometeorological Service
to restore and ensure the further development of observation, forecasting and warning system.
Together with UNESCO and a number of donor countries, the issue of providing scientific,
methodological and educational assistance is being worked out as part of the preparation and
implementation of two projects aimed strengthening the capacity of the Hydrometeorological Service
of Ukraine in the field of risk management of natural and man-made water disasters.

The purpose of the article is to present (as of 01.08.2023) information regarding a damage suffered by
the National Hydrometeorological Service of Ukraine as a result of the russian military aggression as
well as measures are taken by Ukraine with international partners for reconstruction and development
of the Hydrometeorological Service.

Method

The article was prepared on the basis of: a) processing of statistical and analytical materials prepared
by the Ukrainian Hydrometeorological Center; b) reports of events and project proposals, including
those prepared with the participation of international partners, and dedicated to the issue of restoration
and development of the Hydrometeorological Service of Ukraine.

Results

Damage caused to the Hydrometeorological Servicee The observation system of the
Hydrometeorological Service is a complex multi-level observational and information system designed
to carry out regular instrumental observations coordinated at the global level, which allows obtaining
more than 70 different types of data, in particular, meteorological (surface, aerological, radar's),
agrometeorological, hydrological (river's, lake's and sea's), data on a state of air, surface waters (until
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2018) and soil pollution at points of the base network of observations. More than 22,000 measuring
devices and equipment are operated on the observation network. During the years of independence, in
difficult economic conditions, the Hydrometeorological Service managed to preserve and even
expand the observation networks, to carry out their gradual technical re-equipment with modermn
devices and systems, including those of domestic production (Osadchyi et al., 2021).

As a result of russian’s military aggression, the temporary occupation of Crimea and other territories
of Ukraine, the Hydrometeorological Service lost about 25% of the infrastructural potential of the
observation network (Figure), including 68 hydrometeorological stations and posts, 5 regional
centers,10 avia -meteorological stations, 4 weather radars, 7 aerological radars and stations, 15
stations on monitoring of environment pollution monitoring. A preliminary assessment shows that
material losses suffered by the Hydrometeorological Service amount to 55-60 million Euros.
Hundreds of Service’s specialists have lost their jobs, including those who were forcibly deported to
russia. Unfortunately, some of staff members have lost their lives or have been wounded.
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Figure Observation networks of the Hydrometeorological Service of Ukraine before and after the
russian military agression

Objectives and ways of restoration and further development of the Hydrometeorological Service. The
following objectives are identified in restoring a functionality of the Hydrometeorological Service:
1) reconstruction of destroyed infrastructure (building of stations and posts, power communications,
etc.); 2) equipping observation points with modern devices and equipment; 3) restoration of personnel
potential in organizations that suffered from aggression. We will consider below ways necessary to
achieve the second objective.

In the post-war period, the most realistic direction of equipping the observation system with modern
technical means of measurement can be achieved by purchasing foreign-made equipment.
Considering the limited possibilities of the state budget, the Hydrometeorological Service is taking
measures at the international level to attract the international financial and technical assistance in
solving this issue. Thus, during the 19th WMO Congress, the Finnish Meteorological Institute and the
Ukrainian Hydrometeorological Center organized a side event to strengthen the collaboration and
support between Ukrainian, FEuropean and other international partners to facilitate the
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Hydrometeorological Service to better serve the county with trustworthy weather, climate and
warning information in short and long terms. During this event, a presentation of “The Project of
restoration and development of the Hydrometeorological Service of Ukraine” (Table), jointly
developed by the Finnish Meteorological Institute and the Ukrainian Hydrometeorological Center,
took place. The financing of the project will be carried out at the expense of partner countries of
Ukraine and some international organizations working in the field of hydrometeorology. Note that this
is the most ambitious project of technological re-equipment of the Hydrometeorological Service in all
years of its existence.

Table Information about the Project of restoration and development of the Hydrometeorological
Service of Ukraine

Amount,
Activities Equipment approximated
cost
Restoring and automation of Automatic meteorological stations 28 stations,
meteorological observation points 2520000 Euros
Restoring and automation of Automatic hydrological stations 20 stations,
hydrological observation points 300000 Euros
Restoring and modernization of Automatic meteorological aviation complex | 10 complex,
meteorological aviation observation (Kyiv/Boryspil, Kyiv/Antonov, Vinnytsia, 20000000 Euros
points Dnipro, Zaporizhzhia, Ivano-Frankivsk,
Kharkiv, Kherson, Kropivnytskyi,
Mykolaiv)
Restoring of marine observation points Marine automatic stations (Kyiv, Kharkiv, 10 stations,
Kryvyi Rih, Lviv, Odesa, Shepetivka) 300000 Euros
Restoring and modernization of Aerological automatic stations 6 stations,
aerological observation points 1500000 Euros
Restoring and modernization of Meteorological radar system (Kyiv/Boryspil, | 8 systems,
meteorological radar observation points Chernivtsi, Donetsk, Kharkiv, 21600000 Euros
Khmelnytskyi, Lviv, Odesa, Zaporizhzhia)
Restoring of analytical laboratory and Equipment for laboratories (units) for More than 1000
environment pollution observation units | environment pollution observations items of
equipment,
420000 Euros
Restoring of destroyed and damaged Design and construction works 30 buildings,
buildings 6900000 Euros
Total cost of works under Project 53540000 Euros

Currently, two projects are also being developed, the elaboration of which was initiated by UNESCO.
The purpose of the first project is to assess the long-term impact of the destruction of the
Kakhovskaya HPP dam by the Russian invaders on water resources. The second project is aimed at
strengthening the potential of the Hydrometeorological Service to manage the risks of dangerous
hydrological phenomena of natural and man-made origin. About 15 countries are donors to the
project. As of the beginning of September 2003, a list of technologies, equipment, and training
activities, which the Hydrometeorological Service should receive under the project, is being worked
out.

"The environmental sustainability” of observing systems and methods is among priorities of restoring
and developing the Hydrometeorological Service. Currently, the Ukrainian government, together with
international partners, is developing a strategy for restoring the country's economy. This summer a
series of events organized by the Ministry of Economy and the National Standardization Body of
Ukraine together with the UN Industrial Development Organization, the European Committee for
Standardization, the European Committee for Electrotechnical Standardization took place. These
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events were dedicated to the integration of sustainable development practices (so-called "green
reconstruction") into the state policy of Ukraine.

The international hydrometeorological community also began to pay attention to the issue of creating
instruments, systems and methods of observation that correspond to one of pillars of the "sustainable
development" of mankind, namely, "environmental sustainability". The World Meteorological
Organization is going to organize a series of events, during which representatives of
hydrometeorological services and manufacturers of instruments should discuss requirements for
standards that define technical requirements for systems and methods of observation that are expected
to be developed or procured . The Hydrometeorological Service of Ukraine, together with the Finnish
Meteorological Institute and the well-known Finnish equipment manufacturer "Vaisala- OYJ", plan to
present during these events guidelines for establishing requirements for the "environmentally
sustainable" equipment that to be developed and purchased for Ukraine. Requirements will also be
applied by Ukrainian manufacturers of equipment.

Guidelines will be based on the following provisions: 1) an equipment, during its operation, should
not cause harm to people and the surrounding environment; 2) an equipment should consume as little
energy as possible; 3) a damage to the environment should be avoided when installing equipment on
the observation network. It is particularly promising to apply "environmentally sustainable"
requirements for equipment: 1) for conducting meteorological and aerological radar observations
(transition to passive radio sounding and minimal radio frequency radiation on the surrounding
environment), 2) for automated meteorological and hydrological stations (using energy saving
technologies, minimal damage to the surrounding environment during construction works on
installation).

Conclusions

The successful preparation and implementation of international technical assistance projects for the
restoration and development of the hydrometeorological observation and forecasting system is
currently one of the highest priority tasks of the Hydrometeorological Service of Ukraine. For this
work , groups of specialists from the Ukrainian Hydrometeorological Center, the Ukrainian
Hydrometeorological Institute, and the Central Geophysical Observatory were involved. In particular,
the Ukrainian Hydrometeorological Institute has started revising guidelines that determine technical
conditions for devices and equipment that meet the provisions of “environmental sustainability”.
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