Monitoring’2(022 EAGE

Mon22-097

M. I. Kulbida (Ukrainian Hydrometeorological Centre), V. O. Manukalo (Ukrainian
Hydrometeorological Institute), *A. V. Kutzyi (Central Geophysical Observatory)

SUMMARY

Information and forecasts provided by the Hydrometeorological Service of Ukraine to state
authorities, economic sectors and population are extremely important for ensuring national
security and sustainable socio-economic development of the country. In 2021, the
Hydrometeorological Service celebrated 100 years since its creation and 30 years of activity
in the Independent Ukraine. The process of formation and development of the
Hydrometeorological Service required significant efforts. Thanks to the support of the state
and the dedicated work of the team, the Hydrometeorological Service managed not only to
"persist" in the adverse economic conditions, but also to ensure the development of its
activities. In accordance with the agreements on cooperation, the Hydrometeorological
Servicene ensured the full provision of information and forecasts to neighboring countries,
including Russia and Belarus, properly provided services for international maritime traffic in
the Azov-Black Sea basin, including maritime transportation of the Russian Federation.
Unfortunately, the war that the Russian Federation "de facto" has been waging against
Ukraine since 2014 caused huge material losses to the Hydrometeorological Service.. The
publication briefly presents information (as of August, 2022) about the damage suffered by
the infrastructure of the Hydrometeorological Service as a result of the Russian military
aggression.
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Introduction

The current information, forecasts, warnings, results of scientific studies provided by the
hydrometeorological enterprises and organizations of the State Hydrometeorological Service of
Ukraine to state authorities at various levels, economic sectors and the population are extremely
important for ensuring national security and the sustainable socio-economic development of the
country. In 2021, the National Hydrometeorological Service of Ukraine celebrated 100 years since its
creation as the special state institution and 30 years of its activity in the Independent Ukraine. During
this time, the Hydrometeorological Service went through the difficult, but glorious path, successfully
solving tasks that faced it in accordance with the time requirements. The process of formation and
development of the Hydrometeorological Service in the Independent Ukraine required significant
efforts. Thanks to the support of the state, the selfless work of the team, the Hydrometeorological
Service managed not only to "persist" in adverse economic conditions, but also to ensure the
development of the system of observations, forecasting and end-user services (Osadchyi et al. 2021a,
2021b). Unfortunately, the war that the Russian Federation "de facto" has been waging against
Ukraine since 2014, caused huge material losses to the National Hydrometeorological Service of our
country and made it much more difficult fulfilling tasks and functions assigned by the society to the
Hydrometeorological Service.

The purpose of this paper is to present (as of August 2022) the information on the damage suffered
by the infrastructure of the state system of observations, forecasting and end- user services of the
National Hydrometeorological Service of Ukraine as a result of the military aggression of the Russian
Federation.

Research method

The paper was prepared on the basis of processing and summarizing statistical and analytical
materials prepared at the Ukrainian Hydrometeorological Center and the Central Geophysical
Observatory of the State Emergency Service of Ukraine based on the reports of the heads of regional
hydrometeorological centers. Previous publications of the authors were also used.

Results

During the period of our state's independence, in difficult economic conditions, the National
Hydrometeorological Service of Ukraine managed to ensure development in many areas of its activity
in order to achieve a level of hydrometeorological services to end - users that meets their dynamically
growing requirements: a) to develop and promote the approval at the government level of about two
dozen regulatory and legal acts, which regulate the organizational and social directions of the
Service's activities. In particular, the Law "On hydrometeorological activity" was developed and
adopted in Ukraine, for the first time among countries in the post-Soviet space; b) preserve and
expand hydrometeorological observation networks, first of all, in the flood-prone region of the
Ukrainian Carpathians; c) to carry out step-by-step the technical development of all technological
links, from primary measurements to the application of modern methods of forecasting and user
services, both at the expense of state-targeted program funds and the attraction of funds received for
specialized hydrometeorological services to end - users; d) to solve a number of social issues aimed
at preserving and strengthening the personnel potential; e) to increase the level of researches and
strengthen the implementation of results of scientific developments of the Ukrainian
Hydrometeorological Institute, in particular, those obtained as part of the implementation of the
Climate Program of Ukraine; e) to ensure the fulfillment of Ukraine's international obligations
regarding the exchange of hydrometeorological information, forecasts and warnings both at the
bilateral level among neighboring countries and according to programs of the World Meteorological
Organization.
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The table presents data on the number of observation points of the Hydrometeorological Service of
Ukraine as of January 2014, January 2022 and August 2022.

Table The number of functioning observation points of the Hydrometeorological Service of Ukraine

Networks of Observation Number of observation points as of:
01.01.2014 | 01.01.2022 01.08.2022
Meteorological, ground 187 162 141
Aerological 8 6 6
Hydrological, rivers and lakes 434 387 357
Monitoring of atmospheric air pollution 165 129 100
Monitoring of rivers and lakes pollution*:
Hydrochemical (physical and chemical indicators) 242 426 273
Hydrobiological (biological indicators ) 100 502 286

Note* - as of 2018, a new procedure for state water monitoring was approved by the Ukrainian
Government.

The network of hydrometeorological observations was equipped with modern measuring equipment
of both domestic and foreign production. As part of the implementation of the state target program
"Meteorology", domestic automated meteorological airfield stations AMAS - Avia-1, system for
temperature and wind radio sounding of the atmosphere "Radiotheodolite-UL - PAZA-12M" as well
as a number of automated meters of individual meteorological parameters were developed and put
into operation: anemorombometers "MARK-60", atmospheric pressure meters "BAR", laser height
meters of the lower limit of clouds "LVVKH-1", barometric verification kits "BAR-I", meters of the
amount and intensity of atmospheric precipitation, universal hydrological winches, complexes for
verification of current and wind speed meters, automated hydrometeorological post, other devices and
equipment. A number of environmental pollution monitoring devices developed under the
"Meteorology" program have been introduced. The specified measuring equipment was installed at
observation points located, including, in the Autonomous Republic of Crimea, Donetsk and Luhansk
regions.

The observation network was also equipped with foreign equipment and technologies. Thus, in the
State Enterprise "Ukrainian Aviation Meteorological Center", which performs meteorological
maintenance of aviation at the Kyiv/Boryspil, Kyiv/Zhulyany, Kyiv/Antonov-2 (Gostomel) and
Kyiv/Antonov-1 airfields, the automated aviation meteorological station manufactured by the
company "Vaisala" (Finland) was installed and the country's first Doppler meteorological radar
METEOR-500, manufactured in Germany, were put in operation. Foreign meters of individual
meteorological parameters were also installed on the network of hydrometeorological observations.

Considerable work was carried out to improve the system of receiving/transmitting and processing
information. At 160 meteorological stations, the automated workplace of a meteorologist technician
has been installed. Automated workplaces of hydrologist, hydrologist-forecaster, weather forecaster,
aviation meteorologist and forecaster have been implemented. @ Modern methods of forecasting
meteorological and hydrological conditions were implemented in forecasting units.

This contributed to improving the quality of hydrometeorological products and services, strengthening
the authority of the Hydrometeorological Service in Ukrainian society and in the international
hydrometeorological community. Thus, in accordance with the cooperation agreements, the
Hydrometeorological Service of Ukraine ensured the full provision of information and forecasts to
neighboring countries, including Russia and Belarus, properly provided services for international
maritime traffic in the Azov-Black Sea basin, including to maritime transportation of the Russian
Federation.
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In 2014, as a result of the annexation of Crimea by the Russian Federation and its provocation of the
military conflict in Donbas, the observation network of the Hydrometeorological Service of Ukraine
decreased (table): meteorological ground - by 14%; hydrological (river and lake) - by 11%;
monitoring of atmospheric air pollution - by 22%. In fact, the Russian Federation stole Ukraine's
hydrometeorological infrastructure (buildings, devices, equipment, vehicles, etc.), for the creation and
maintenance of which the people of Ukraine spent hundreds of millions of hryvnias in difficult
economic conditions. Since 2014, Ukraine has lost the opportunity to receive data from the
temporarily occupied territories, which would have ensured the continuity of series of
hydrometeorological observations as well as observations of the state of natural environment
pollution. This significantly complicated the hydrometeorological services of users, as well as the
correct use of observation data in the practice of weather-dependent branches of economy, as well as
in the assessment of changes in the state of environment under conditions of climate change. In the
temporarily occupied Crimea, there was a marine hydrometeorological archive, where archival
documents from the middle of the 19th century to the 40s of the 20th century, which have a special
historical and scientific value, were stored. The fate of this archive is currently unknown. The funds
spent by the Hydrometeorological Service of Ukraine on training and advanced training of personnel
in organizations located in the Autonomous Republic of Crimea, Donetsk and Luhansk regions should
be added to the list of losses incurred.

From the first day of the full-scale military invasion of the Russian Federation into Ukraine in
February 2022, the targets of missiles and bombs of the "fraternal" Russian people, along with many
other objects of civil infrastructure, became observation points of the Hydrometeorological Service of
Ukraine. Already at the beginning of the war, the following were destroyed: the building and
equipment of the Doppler meteorological radar at the Kyiv/Boryspil airfield (Figure); all optical and
electronic meteorological equipment that was installed along the runway and server equipment in the
rented premises at the Kyiv/Antonov-2 airfield; the buildings of Pokrovsk, Bakhmut, Mariupol, and
Fastiv weather stations; a number of social infrastructure facilities of the Hydrometeorological.

Figure Photo of the Doppler meteorological radar (Ukrainian Aviation Meteorological Center,
Boryspil Airport) before the start of Russia's military aggression (a) and as of the end of February
2022 (b)

In connection with military operations and temporary occupation, the receipt of information from 21
meteorological stations and 30 hydrological stations was stopped. The suspension of observation
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points in the spring period of 2022 made it much more difficult to predict the characteristics of the
spring flood on the rivers of the northern, northeastern and southern regions of the country. The
submission of meteorological data to the international exchange with 21 meteorological stations was
stoped.

"All the charm of the Russian World" were experienced by employees of the Hydrometeorological
Service during the temporary occupation of a separate territory of the Kyiv and Zhytomyr regions by
the marauding army of the Russian Federation. "It was a month of horrors, fear, but not panic. All
employees of the station rallied, mutual assistance was more than ever. We fulfilled our duties and
believed in victory...", this is how the Service employees describe the time of occupation (Zidelich
Yu V. 2022).

The damage suffered by the observation network has a negative impact on the volume and quality of
data required for forecasting not only in organizations of the Hydrometeorological Service of Ukraine,
but also in leading European forecasting centers, as these data are used in hydrodynamic weather
forecasting models for the northern hemisphere of the Earth. The network of hydrometeorological
stations of Ukraine has long-term series of observations, many of which are 100 years old or more.
The absence of meteorological observation data from the occupied territories or the suspension of the
operation of stations in these territories leads to a violation of long-term series of observations.

Conclusions

The last eight years have become the time of another test "for strength" of the Hydrometeorological
Service of Ukraine. The damage suffered by the Service as a result of Russia's military aggression can
only be compared with the damage it suffered during the Second World War from Hitler's Germany.
Currently, the management and staff of the Hydrometeorological Service face the task, relying on the
help of the state, as well as international partners of Ukraine, to take measures in a shortest possible
time to restore the service's ability to ensure the proper level of functioning of the state system of
hydrometeorological observations, forecasting and end-users services. A number of measures in this
direction have already begun to be implemented by the State Emergency Service of Ukraine based on
the proposals of main methodical centers of the Hydrometeorological Service. This gives grounds
for being optimistic about the future of the Hydrometeorological Service of Ukraine.
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