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Falco rusticolus (hereinafter — gyrfalcon) is a threatened species affected by climate change and increasing
human activity in the Arctic. The availability of suitable nesting sites is a critical factor for its successful breeding.
To address the apparent shortage of natural nests, artificial nesting structures can be a valuable conservation
tool. This paper presents the results of a long-term conservation initiative aimed at supporting a rare species,
specifically the construction and monitoring of artificial nests for gyrfalcons on the Yamal Peninsula, Russia.
From 2010 to 2019, we installed 43 artificial nests on trees in the middle course of the River Shchuchya basin.
Gyrfalcons occupied the nests on 23 occasions, while other bird species used them seven times. We used various
nest designs and tray types. The occupancy of artificial nests was checked annually from 2011 to 2024, resulting
in 367 inspections, and repair and maintenance were performed if needed. Annual inspection of the nests revealed
a major challenge, namely securing the nest frame and tray material to the base. We identified the most durable
and effective nest design as a nest frame attached to the nest base of the artificial nest construction and a nest-
tray of tightly-fitted turf sod «bump». These constructions demonstrated superior durability, remaining intact and
functional for more years than other designs. Our results can be useful to develop similar conservation projects
for gyrfalcons across northern regions.
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Introduction

Falco rusticolus Linnaeus, 1758 (hereinaf-
ter — gyrfalcon) is the largest Falco species and the
northernmost avian predator, inhabiting circumpolar
regions of the Subarctic and Arctic (Dementiev &
Gladkov, 1951; Cade, 1982). Its ecology is character-
ised by several well-known features, namely a very
early onset of nesting (often under winter conditions
from March to May), high dependence on its prey
(Lagopus spp.), and the use of nest structures built by
other bird species, such as Corvus corax Linnaeus,
1758, Buteo lagopus (Pontoppidan, 1763), Haliaee-
tus albicilla (Linnaeus, 1758), and Aquila chrysaetos
(Linnaeus, 1758) for breeding, because gyrfalcons do

not build nests similar to other Falco species (Moro-
zov, 2000; Booms et al., 2020). Although the species
populations in most areas are currently considered
stable (BirdLife International, 2021), the gyrfalcon
requires ongoing protection. In Russia, it is listed in
the Red Data Book of the Russian Federation (So-
rokin & Morozov, 2021) and all regional Red Data
Books within its breeding range, from Murmansk Re-
gion to Chukotksky Autonomous Okrug. The number
of mature individuals’ estimations globally varies be-
tween 12 600-55 300 (BirdLife International, 2021)
and 12 00020 000 (Franke et al., 2019); in Russia,
there are around 8 000 mature individuals (Sorokin
& Morozov, 2021) and in the Yamalo-Nenetsky Au-
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tonomous Okrug there are up to 50 nested pairs (So-
kolov et al., 2023). All authors of listed estimations
underline that the data quality is poor and further vali-
dation of the estimates is needed.

Several potential threats to the gyrfalcon popu-
lation are anticipated. One of the major threats is
climate change, which may negatively impact nest
availability during the early nesting period. This
includes the possible formation of an ice crust on
nest surfaces during increasingly frequent alterna-
tion of several days lasting thaw-refreeze events in
early spring, when in particular, it was suspected
that gyrfalcons are unable to remove the formed
solid snow «cap» from a large nest; hence they are
relegated to a smaller one, which is easier to clear
of snow (Mechnikova et al., 2011). However, the
survival of nestlings in small-size nests is lower
than in larger nests due to higher risks of nestlings
to fall down, small nest construction fragility and
that the small nests are sometimes plundered by
Ursus arctos Linnaeus, 1758 (Mechnikova et al.,
2010). Poaching is another important concern, as
the gyrfalcon is a valuable species for falconry, par-
ticularly in the Persian Gulf countries. Indirect es-
timates for north-eastern Eurasia suggest that sev-
eral hundred individuals may be illegally trapped
from the wild annually (Nikolenko, 2015; Lobkov
et al., 2020). Finally, a lack of suitable nesting sites
is considered a limiting factor for gyrfalcon breed-
ing in parts of its range (Morozov, 2011).

A priority of the recently adopted gyrfalcon
Conservation Strategy is developing methods to
conserve and increase its numbers (Strategy for
the Conservation of the Gyrfalcon in the Russian
Federation, 2024). The lack of suitable nesting sites
is a known key limiting factor for large falcons
(Newton, 1979; Cade, 1982; Priklonsky et al., 1990).
Consequently, installing artificial nests in areas lack-
ing necessary substrates (rocks and trees) or where
natural nests are quickly destroyed can help attract
birds and increase the number of breeding individu-
als (Temmeraas, 1978; Morozov, 2011; Ostlyngen
et al., 2011). This approach has proven successful
for the closely related Falco cherrug Gray, 1834,
where artificial nests have contributed to population
expansion in Mongolia (Fidloczky et al., 2014; Rah-
man et al., 2016; Karyakin et al., 2022).

A large portion of the gyrfalcon range in Eastern
Europe and Western Siberia consists of flat tundra,
where preferred nesting substrates, like rocky cliffs,
are scarce (Morozov, 2000). Therefore, despite an
abundance of its main prey, Lagopus lagopus (Lin-
naeus, 1758), gyrfalcons in this area are largely ab-

sent from the open tundra. Instead, they concentrate
in a narrow strip of floodplain forests on the south-
ern border of the tundra zone, occupying tree nests
(Morozov, 2000; Mechnikova et al., 2011). Only
in some areas of open tundra habitats gyrfalcons
breeding is documented: they are utilising Corvus
corax nests on man-made structures such as railway
and road bridges (Sokolov et al., 2017; Kostenko
& Parfenov, 2021), as well as old oil drilling rigs,
and triangulation towers (Ritchie, 1991; Tertitsky &
Pokrovskaya, 1998; Kitel & Bogomolova, 2017).

The early breeding season of the gyrfalcon makes
difficulties in selecting suitable nesting substrates, as
snow accumulates on them by spring. As mentioned
above, long-term monitoring of nest occupancy in the
River Shchuchya basin revealed that since the late
1990s, birds have largely stopped using large Hali-
aeetus albicilla nest structures. Instead, they now pri-
marily occupy smaller nests of Corvus corax, Buteo
lagopus, and occasionally Corvus cornix Linnaeus,
1758, even though the number of available large nests
has not decreased (Mechnikova et al., 2011).

Successful artificial nests installation attempts for
gyrfalcons exist, such as in Norway, where ornitholo-
gists reinforced nesting platforms on crumbling rock
ledges to create durable nest bases. Between 2000
and 2010, 17 gyrfalcon breeding occasions were re-
corded on nine such platforms, with additional use
noted in earlier years (Ostlyngen et al., 2011).

In Russia, initial attempts to attract gyrfalcons
to artificial nests were made in the late 1990s and
early 2000s in the Vorkuta district of the Komi Re-
public by falconer Dmitry Borodai, installing about
ten nests in trees and on abandoned structures like
drilling towers, using car tires and metal barrels
as bases. From 2008 to 2011, three cases of gyr-
falcon nesting were recorded on these structures
(D. Borodai, personal communication). In 2015,
Denis Kitel and Yulia Bogomolova installed one
artificial nest with a bedding of dry grass, moss,
and branches on a wooden triangulation tower in
the tundra of the Nenetsky State Nature Reserve;
gyrfalcons successfully hatched four chicks there
the following year (Kitel & Bogomolova, 2017).

For our conservation initiative, we selected a
site on the southern Yamal peninsula, at the north-
ernmost forested area, where the gyrfalcon popula-
tion has been monitored for over 40 years (Kalya-
kin, 1989; Mechnikova et al., 2011, 2015). Here,
gyrfalcons nest mainly on trees, typically occupy-
ing old nests of Corvus corax, Buteo lagopus, and
Haliaeetus albicilla. This paper aims to document
the occupation of artificial nests of various designs
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by gyrfalcons, providing useful experience for
similar projects in other regions.

The occupancy of artificial nests is influenced
by many factors, including microhabitat, prey
abundance, nest height, proximity to natural nests
and their occupancy, and competitor presence. As no
data are available for covariates other than artificial
nest design and occupancy, we assumed that these
other factors were identical across the investigated
nests and nest sites. This assumption limits our
ability to draw far-reaching causal inferences, but
it still allows us to make approximate comparison
of artificial nest designs.

Material and Methods
Study area
Artificial nests were established in an area of
about 1500 km? in the River Shchuchya basin in the
southern part of the Yamal Peninsula, Yamalo-Nenetsky
Autonomous Okrug, Russia (67.14° N — 67.40° N,

67.25° E — 69.25° E) (Fig. 1). The valleys of the
River Shchuchya basin and two of its tributaries,
River Tanlava-Yakha and River Tarseda-Yakha,
are covered with sparse Larix sibirica Lebed.,
1833 forests, while the watersheds are mostly
covered with treeless tundra. In the northern part of
the area, there are several rocky canyons at 10-25
m a.s.l. on the tributaries, River Talbey-Yakha and
River Nganoraha-Yaha.

Structure and types of artificial nests

Artificial nests were placed both in known nesting
territories of gyrfalcons and in areas where gyrfalcon
nesting had not been recorded, despite the presence
of potentially available nests. Generally, we were try-
ing to install artificial nests at regular intervals along
the sections of the rivers. The artificial nests were in-
stalled on trees (Larix ssp.), but not on rocky cliffs.
The average distance between neighbouring artificial
nests in 2024 was 4.3 km (95% CI: 3.4-5.2).
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Fig. 1. Study area where artificial nests for gyrfalcons were established. Designations: A — circumpolar range of the gyrfalcon
(according to BirdLife International, 2021), where red — breeding range; green — resident range; yellow — non-breeding range;
B — enlarged red frame from Fig. 1 A: Yamal Peninsula with its surroundings and study area in red square; hatching colour
corresponds to the colours in Fig. 1A; C — enlarged red square from Fig. 1B, where locations of different artificial nests are
shown (squares — nest boxes, circles — nest platforms). The colours reflect the nest tray material (red — grass and moss; blue
— coconut pot; green — turf sod bump). The sequence of colours from left to right reflects the change in tray type over time,
respectively. A detailed description of nest types and trays is present in the main text. Due to the protected status of the gyrfal-
con and possible risk of poaching the detail underlying map is deleted and the north direction is hidden.
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We installed two types of artificial nests. The first
type is cube-shaped boxes with approximately equal
sides, constructed from wooden boards and featuring
a roof and three side walls. These were similar to ar-
tificial nests used for Falco cherrug in Mongolia and
southern Siberia (Karyakin et al., 2022; Rahman et
al., 2016), which hereinafter are referred as «boxes»
(Fig. 2A). The second type is open platforms made
of wooden boards or larch branches with a small 20
cm high perimeter board, which hereinafter are re-
ferred as «platforms» (Fig. 2B). In the first three years
(20102011, 2013), only boxes were installed, while
in subsequent years (2015-2020) only platforms
were installed (Table 1).

A circular nest frame made of Salix spp. and Betula
nana L. twigs, with an outer diameter of 60—75 cm and
an inner diameter of approximately 30 cm, was placed
in each artificial nest, the tray material (nest cup lining
material) was positioned in its centre (Fig. 2C,D,E).
During our study we used three various materials as a
tray for the artificial nests, namely 1) dry grass and moss
(hereinafter — first type of tray, Fig. 2C); 2) coconut
fibre pot filled by dry grass (hereinafter — second type
of tray, Fig. 2D); 3) turf sod «bumpy cut out from the

upper layer of the soil and tightly fitted into the nest
frame (hereinafter — third type of tray, Fig. 2E).

In 2010-2013, the nest frame was not secured to
the artificial nest construction, just placed inside the
nestboxes and tray material in turn was not attached
to the nest frame either. In 2015 we started to use the
second type of trays, and began to attach tray to the nest
frame, and nest frame to the bottom of the platforms
by ropes to prevent it from being blown away by the
wind. This method was also applied to some artificial
nests installed in previous years, while they were
inspected in the particular year. Since 2016, we began
to use the third type of tray in both new artificial nests
and old ones during annual inspections, if its tray was
destroyed or absent. Because all artificial nests were
installed no earlier than June, after the beginning of
gyrfalcon breeding season, they could be used for
gyrfalcon nesting no earlier than the next calendar year.
Therefore, in all subsequent analyses of occupancy, we
operate with «nest-years» rather than calendar years,
considering each artificial nest as available starting
from the first full breeding season after its installation.
Statistical analysis was performed using R version
4.5.0 (R Core Team, 2025).
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Fig. 2. Types of artificial nests and trays for gyrfalcons installed in southern Yamal, Russia. Designations: A — nest box; B —
nest platform; C —first type of tray made of moss and grass; D — second type of tray made of coconut fibre pot filled with grass;

E — third type of tray made of turf cut bump.

Table 1. Number and types of artificial nests for gyrfalcons installed in southern Yamal, northwestern Siberia

Artificial nest type 2010 2011 2013

2015 2016 2018 2019 2020 Total

Box 6 8 2

- - 16

Platform - - -

2 16 1 7 1 27

Total nests
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Results

From 2010 to 2024, we installed, maintained,
and monitored 43 artificial nests in southern Yamal.
The number of nests available for gyrfalcon occu-
pancy varied annually due to the gradual addition of
new structures until 2020. During annual monitor-
ing, some nests were found inappropriate for gyrfal-
con nesting for specific reasons in particular years.
These reasons included the complete absence of a
nest (a single case in 2017); the absence of a tray
or nest frame (most likely blown away by winter
winds); proximity to an indigenous people’s camp
established after the nest installation. One more
reason was the take-over of the artificial structure
by Aquila chrysaetos, which built its own large
nest on top of four various platforms. Although
Aquila chrysaetos did not subsequently breed in
these overbuilt nests, their presence rendered the
platforms unavailable for gyrfalcons. Notably, two
of these platforms had been previously occupied
by gyrfalcons. The appearance of a natural Aquila
chrysaetos nest within 30—100 m of artificial nests
also precluded its use. In two cases, Corvus corax
tried to build their nests over our artificial nests also
without subsequent breeding, similarly to the men-
tioned Aquila chrysaetos activity. Finally, logistical
constraints prevented the checking of several nests
in some years. Over the entire study period, the total

number of inspected nest-years, where no obvious
factors preventing gyrfalcon nesting were identified,
was 261 (Table 2).

The proportion of fully inspected nests that
were found intact and appropriate for nesting
varied notably among designs (Table 2). The first
type of tray in boxes showed the lowest rate at
62.3% (43 nest-years appropriate out of 69 fully
inspected nest-years). Durability rates were higher
for other combinations, namely the second tray
type in boxes (84.8%, 39 out of 46), third tray type
in boxes (83.3%, 35 out 0of 42), second tray type in
platforms (90.0%, 18 out of 20), and third tray type
in platforms (91.3%, 126 out of 138).

More than half of all artificial nests (28 out of
43) were never occupied by birds. No artificial nest
was occupied in 2011-2016. The first occupancies
of artificial nests were recorded in 2017, when
gyrfalcons initially occupied three nests, alongside
single nests occupied by Buteo lagopus and Falco
columbarius. In every year from 2017 to 2024, at
least one artificial nest was occupied by gyrfalcons,
and other species occupied other artificial nests in
several years. The recorded occupancy by various
bird species across the various combinations of
types of trays in boxes or platforms also shows that
nest boxes with the first tray type (grass and moss)
were never occupied (Table 3).

Table 2. Results of operational status of artificial nests across various designs (combination of types of trays in boxes or
platforms) installed and monitored in 2010-2024 in southern Yamal (Russia) measured in nest-years

Category / Parameter bOX-Ignr;lss and bogt;ig(;::zm box-bump platfgrbrile-;%ionut platform-bump Total
Installed 95 62 46 22 168 393
Nest construction checked 89 53 46 20 159 367
Inappropriate for nesting (competitor/human activity) 14 1 4 9 28
Inappropriate for nesting (nest frame / tray missing) 12 6 3 26
Appropriate for nesting 43 39 35 18 126 261
Nest frame / tray not checked 20 7 4 0 21 52

Table 3. Bird species occupancy of various combinations of artificial nests with various types of trays in southern

Yamal, Russia (2017-2024)

Yeas |2 e | oo | bump | coconut fbne o | Plaorm vith bup Total

2017 0 1 gyr NA 1rlb 2 gyr/ 1 merl 3 gyr/1rlb/ 1 merl

2018 0 1 gyr 0 0 0 1 gyr

2019 0 2 gyr 1 gyr 0 0 3 gyr

2020 0 0 0 0 2 gyr/ 1 rav 2 gyr/ 1 rav

2021 NA 2 gyr 0 0 2 gyr 4 gyr

2022 0 0 0 1 merl 3 gyr 3 gyr/ 1 merl

2023 0 1 gyr 0 0 3 gyr/ 1 gole 4 gyr/ 1 gole

2024 0 0 0 1 rav 3 gyr/ 1 gole 3 gyr/ 1 gole/ 1rav

Total 0 7 gyr 1 gyr 1rlb/1rav/ 1 merl|15gyr/2 gole/ 1 merl/1rav| 23 gyr/2 gole/1rlb/2 merl/2 rav

Note: gyr — gyrfalcon, rlb — Buteo lagopus, gole — Aquila chrysaetos, merl — Falco columbarius, rav — Corvus corax, NA — not available.
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From 2017 to 2024, we recorded 23
occupancy cases by gyrfalcons and several cases
by other bird species. Gyrfalcons occupied both
boxes (eight cases in four various boxes) and
platforms (15 cases in eight various platforms).
In contrast, other species occupied only platforms
(seven cases on five various platforms). These
species were Aquila chrysaetos (two nesting
cases on the same platform), Falco columbarius
(two cases on different platforms), Corvus
corax (two cases on different platforms), and
Buteo lagopus (one case on a platform). The
same platform was occupied in different years
by either Corvus corax or a gyrfalcon. Another
platform was used by either Falco columbarius
or a gyrfalcon. And one more platform was used
by either Falco columbarius or Corvus corax.
The number of nests found intact and available
for occupancy was consistently lower than the
total number of nests checked (Fig. 3A,B). Of
the 23 gyrfalcon nesting cases, 15 occurred on
platforms with the third type of tray, seven in
boxes with the second type of tray, and one in the
box with the third type of tray (Fig. 3C). Other
bird species occupied only platforms (Fig. 3D).
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Fig. 3. Monitoring effort and occupancy dynamics of artificial
nests in southern Yamal, Russia (2010-2024). Designations: A
— total number of artificial nests checked annually; B — number
of intact artificial nests available for occupancy; C — annual
occupancy of intact nests by gyrfalcons; D — annual occu-
pancy of intact nests by other bird species. Colouration: solid
colour — nest boxes; shading — nest platforms. Tray types: red
— grass / moss, blue — coconut fibre pot, green — turf sod bump.
Bird species: B.1. — Buteo lagopus, F.c. — Falco columbarius,
C.c. — Corvus corax, A.c. — Aquila chrysaetos.

The first tray type (grass/moss) was used
exclusively in boxes (89 nest-years checked, 43
available). The second type (coconut fibre pot)
was used in boxes (53 checked, 39 available) and
platforms (20 checked, 18 available). The third
type (turf sod bump) was also used in both boxes
(46 checked, 35 available) and platforms (159
checked, 126 available). On average, from 2017
to 2024, gyrfalcons occupied 2.9 (95% CI: 2.1—
3.7) nests, which is 10.8% (95% CI: 7.5-14.1) of
the suitable artificial nests per year. Gyrfalcons
bred up to four times in two nests, namely a
platform with the third type of tray existing for
six years, and a box installed in 2012 with the
first type of tray, which then was upgraded to
the second type of tray in 2015. A correlation
between duration of existing artificial nest and
the frequency of its use was not detected (r =-0.3
(95% CI: -0.34 — -0.28)).

Of 13 cases, where artificial nests with
gyrfalcon broods were inspected, mortality was
recorded only once, in 2022. In this instance,
one chick disappeared and the second chick was
found thrown from the nest, likely due to its
predation by Aquila chrysaetos. Among artificial
nests, where accurate counting of juveniles at
the downy chick stage was possible (n = 9), the
mean number was 2.4 juveniles at the downy
chick stage per nest (95% CI: 1.7-3.2). In nests
containing gyrfalcon broods at the fledgling
stage (n = 7), the average number of fledglings
per nest was 1.6 (95% CI: 0.5-2.6). Six cases
confirmed successful gyrfalcon nesting based on
evidence such as numerous fresh prey remains,
feces, gyrfalcon feathers. But the number of
fledglings could not be determined as they had
already left the nest. During the study, one
Corvus corax nest on a platform was predated
by Ursus arctos Linnaeus, 1758.

Discussion

Our long-term study (2010-2024) provides
practical evidence for the installation and occu-
pancy of artificial nests in the southern Yamal. A
key pattern emerged in 2017, with the initiation
of occupancy coinciding with the introduction of
the third, more wind-resistant tray type (turf sod
bump) in 2016, and a substantial increase in the
number of available platforms. This pattern is
consistent with the idea that both design stabil-
ity and a sufficient density of available nests may
be important factors for attracting breeding birds,
though other unmeasured factors could also con-
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tribute to the occupancy of artificial nests (Ost-
lyngen et al., 2011; Rahman et al., 2016). The
absence of gyrfalcon occupancy in artificial nests
in 2010-2016 may have resulted from the small
number of nests available before 2016. The con-
siderable expansion in 2016, particularly of plat-
forms with a stable turf sod bump, appears to be
temporally linked to the colonisation event. Gyr-
falcons demonstrated flexibility to use both box-
es and platforms, while other bird species used
only platforms. This recorded pattern suggests
a potential preference for the platform design
among other bird species. The recorded cases of
co-occupancy of the same platform by different
species in various years possibly highlight the
potential for competition for particular nest sites.
In other parts of the Arctic, gyrfalcons frequent-
ly breed in abandoned stick nests built by other
bird species, indicating that availability of suit-
able stick nests can be an important component
of nest-site limitation and interspecific nest-site
overlap (Poole & Bromley, 1988).

The occurrence of breeding events and pro-
ductivity of gyrfalcons in artificial nests, with a
mean of 2.4 juveniles at the downy stage and 1.6
juveniles at fledging stage, indicates that these
structures can provide a viable breeding envi-
ronment. The single recorded chick mortality
event was suspected to be due to predation by
Aquila chrysaetos. In particular, Aquila chrys-
aetos have been reported as potential predators
of gyrfalcons, and remains of gyrfalcons have
been documented in Aquila chrysaetos nests
(Moen et al., 2023). Our study was limited to
comparing nest designs and could not account
for other influential factors, including, for exam-
ple, microhabitats, prey abundance, proximity
to natural gyrfalcon nests and their occupancy,
competitor presence. The fact that over half of
the nests were never occupied likely reflects the
influence of other, unmeasured, variables on the
nest selection. The lack of a detected correlation
between nest longevity and frequency of its use
further supports the role of factors beyond mere
availability of artificial nests. The omission of
these covariates does not allow us to make far-
reaching causal inferences about drivers of the
nest selection.

Conclusions
The present long-term conservation initiative
demonstrates that installing artificial nests can
support local gyrfalcon populations, as evidenced

by their repeated breeding use. The primary
technical lesson is the critical importance of
wind-resistant constructions. Without firmly fixed
circular nest-frames and trays, nests are prone to
failure and may become unsuitable for breeding
by gyrfalcons or other bird species. Finally, we
emphasise that future studies should evaluate the
spatial relationships between artificial and natural
nests within the same areas. Failure to account for
this variable may introduce confounding effects and
bias the interpretation of the relative importance of
nest structure or tray type. This consideration is
essential for planning future artificial nest projects
in areas where natural nest sites are available to
gyrfalcons and may improve the effectiveness of
nest supplementation programmes.
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JOJTI'OCPOYHASA ITPUPOJOOXPAHHAS NHULIMATUBA:
NUCKYCCTBEHHBIE 'HE31OBbA IJIA FALCO RUSTICOLUS
(FALCONIDAE) HA IO’ KHOM SAMAJIE, CEBEPO-3AITATHAA CUBUPDH
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Falco rusticolus (manee — Kpe4eT) ABISACTCS BUIOM, HAXOAAIIUMCS O YIPO30il NCUE3HOBEHUS BCIICICTBUE
M3MEHEHHUs KJIMMaTa M YCHJICHHUS aHTPONOTCHHOTO BO3ICHCTBHS B ApKTHKe. Hamnume mpHUrOmHBIX MecCT
THE370BaHUsS SBISICTCS KPUTHYECKUM (PAKTOPOM €r0 YCIEIIHOTO pa3sMHOXKEHHs. i pemeHus mpoOieMbl
neuIuTa €CTECTBCHHBIX THE3/I MCKYCCTBEHHBIC T'HE30BbIC KOHCTPYKIIMH MOTYT CIYXHUTH 3(P(EKTHBHBIM
MIPUPOIOOXPAaHHBIM HHCTPYMEHTOM. B HacTosmeil paboTe mpeacTaBIeHbl Pe3yIbTaThl JOITOCPOIHON MIPHPO-
JIOOXPaHHON MHULIMATHBHEI, HAITPABICHHON Ha MOIJCPKKY PEIKOTO BHAA MTHUII, @ IMEHHO CO3/IaHAE M MOHHTO-
PHHT UCKyCCTBEHHBIX THE3M0BHH I Kpedera Ha moxyocTpose Sman (Poccust). B 2010-2019 rr. mamu Gp1510
ycTaHOBNIeHO 43 MCKYyCCTBEHHBIX THE37la Ha ACPEBhAX B cpefHEeM TeueHnn OacceiiHa pexu Llyups. Kpedetst
3aHMMAJIU THE3/I0BBS 23 pasa, Torja Kak JpyTrye BUABI ITHI] HCIIOIB30BaH X CeMb pas. B pabote mpumens-
JIUCH Pa3IMYHbIe KOHCTPYKIIMY THE3IOBUH U THUITBI THE3/IOBBIX JIOTKOB. 3acelIeHNE NCKYCCTBECHHBIX THE3I0OBUI
npoBepsutoch exeronno B 2011-2024 rr. Beero 6pu10 BeIMoaHEHO 367 obcnenoBanuid. [Ipu HeoOXonuMocTH
MIPOBOJIMIINICH PEMOHT U 0OCITyKHBaHNE KOHCTPYKIHMH. Exkeromusie 00CIeI0BaHNS TIOKA3aIIH, YTO OCHOBHOM
TEXHHYECKOHN MpoOIeMOii ABIAETCS 3aKpEIUICHHE THE30BOTO BaIMKa M MaTepHala JIOTKa K OCHOBAHHIO KOH-
cTpykunu. Hanbonee gonrosedHoit u 3pPeKTUBHON OBUTH KOHCTPYKIINHU, BKITIOYAIOIINE THE3/I0BOH BaJIHK, 3a-
KpPEIUIEHHBI Ha OCHOBAaHUU MCKYCCTBEHHOI'O THE3/]a, U THE3/10BOM JIOTOK U3 IIJIOTHO NOJOTHAHHOW JE€PHOBOU
«KouKm». Takne KOHCTPYKIUU TPOIEMOHCTPHUPOBAIH HANOOIBIIYIO YCTOWIHBOCTD, COXPAHSA [[EIOCTHOCTD U
(YHKIIMOHATBHOCTD B T€UCHHE O0JIee IUTNTEIHHOTO BPEMEHH 110 CPABHEHHIO C APYTUMU Bapuantamu. [lomy-
YEHHBIE PE3YABTATHI MOTYT OBITH HCIIOIB30BAHBI IIPU pPa3padbOTKEe aHAJOTHYHBIX PHUPOAOOXPAHHBIX IIPOCKTOB
IO COXPaHEHHIO KPEUeTa B CEBEPHBIX PETHOHAX.

KutroueBble cj10Ba: ApKTHKA, JOJITOCPOUHBI MOHUTOPHHI, KPEUET, OXPAHSEMbIi BUT, TPUPOIOOXPAHHOE MEPOIIPUSATHE
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