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Abstract. Wind farm energy offers many advantages, which as economic efficiency, greenhouse gas reduction, air
pollution reduction, and sustainable use of renewable energy resources but the impact of wind turbines on wildlife,
especially birds, has been increasing in recent years. The main objective of the study is to determine the bird species
composition and flight patterns in the vicinity of the Sainshand Wind Park (SWP) during the spring migration and
breeding season. According to our research, a total of 126 species of birds belonging to 14 orders and 29 families were
recorded in the wind park, with 70% of 88 species passing migratory birds. The peak of bird activity is between morn-
ing (08:00 — 11:00) and afternoon (17:00 — 19:00). In the risk zone of being hit by the turbine propeller (40 — 140 m)
and it was found that birds including Black Kite and Upland Buzzard are the species at the highest risk of collision with
the propeller blades. Therefore, in the future, it is necessary to carry out detailed research on breeding and feeding of

birds of prey around the wind farm.
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Introduction

Wind energy production worldwide has been grow-
ing rapidly in recent decades. It is considered to have
a lower environmental impact than traditional energy
sources in terms of pollution and water consumption [1].

Generating electricity from wind also creates several
environmental benefits. It has advantages such as reduced
carbon emissions, reduced air pollution, less water
consumption, and long-term use of wind resources [2].

However, wind farms pose three main potential risks
to birds: habitat loss, dispersal, and wind turbine strike
[3], [4]. For each of these three risks, detailed bird distri-
bution and flight paths are required to predict wind farm
impacts on birds.

Currently, there are 3 large wind power plants

operating in our country, and the first one was the Salkhit
Uul Wind Park (2013) located in Sergelen soum, Tuv
province. The second wind power plant built in Tsogtsetsii
soum, Umnugobi province, was put into operation in
2017, and the results of environmental monitoring studies
and bird risk studies have been published to a certain
extent [5], [6].

Mongolia's third wind power plant is located near
Sainshand city, Dornogovi province. It has a total of
25 wind turbines with a capacity of 55 MW. The wind
park was put into operation in the second half of 2018
to supply more than 100,000 households with electricity.
Before the start of the project, that is, before the con-
struction of the wind farm, the study of bird migration,
breeding, and wintering was carried out [7].

The main objective of the study is to determine the
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composition and flight patterns of birds in the vicinity of
Sainshand Wind Park (SWP) during the spring migration
and breeding season. To achieve this goal, the following
goals were set. These include: updating the list of bird
species registered in the SSP based on the results of the
research, carrying out a survey of spring migratory and
breeding birds, and evaluating the distribution, location,
and flight patterns of birds in the research area with an
overview vantage point survey.

Materials and Methods

Study area and timing

The study site is located in the territory of Sainshand,
Altanshiree, and Urgun soum of the Dornogobi province.
It covers a total of 486.5 hectares in the Ulaantolgoi valley,
460 km southeast of Ulaanbaatar city, 232 km northwest
of Zamiin-Uud soum, and 6 km southeast of Sainshand
soum center, and is located in a form of a line from west
to east (Fig. 1). The Sainshand Wind Park belongs to the
arid desert ecosystem, the water points around the wind
park consist of a small number of wells and treatment
facilities of the Sainshand city. Two treatment facilities
located here will create a favorable environment for
birds to rest and lay their eggs during migration. The elm
trees that grow thickly south of the wind turbines provide
nesting habitat for raptors of high national and interna-
tional conservation value.

We conducted this survey during May 16 — 21, 2022,
and June 21-24, 2022 for a total of eight days. This period
overlaps with the late migration and mid-breeding periods.

We applied the internationally recognized method
of trance transect to measure the migratory intensity,
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Fig. 1. Project site location map

location, abundance, density, and species composition
of birds. A total of 8 lines were mostly selected in four
different habitats, including tree and shrub habitats,
open fields, cleaning facilities, and wind turbines. The
line is 1,000 m long and 300 m wide. Two ornithologists
walked along the line and recorded birds they had seen
and heard. The survey was conducted two times frequently.
We applied the internationally recognized method of the
Scottish Natural Heritage [8] to measure the daily activity
of birds, number, flight heights, flight direction, and habitat
differences. As the distance is away, the observer's detection
ability decreases, so we repeated the same observation
points as in the previous study. These selected points
cover all wind turbines and are intended to observe birds
flying near them. Birds occurring every three hours in a
360-degree circle two kilometers from the observation
point were registered. Nocturnal and nocturnal migrating
birds were registered and recorded by being heard by
voice starting from dusk. The selected locations of the
observation points are shown below, including:

1. VPI1 or the first well-observation/vantage point is
located at a distance of 500 m south of CCS5 in the
coordinates 44.90752° N and 110.22645° E and is
intended to monitor the area CC1 - CC10 and their
surroundings.

2. VP2 or the second well-observation/vantage point
is located at the coordinates 44.92038° N and
110.24818° E, in the highlands of the steppe north
of CCl11. This point is intended to observe CC10 -
CC17 and the surrounding open fields.

3. VP3, the third well-observation/vantage point, is locat-
ed in the coordinates 44.92849° N and 110.29663° E,
south of CC21, and is intended to observe the sur-
rounding open fields of CC16 to CC25.

Two experienced ornithologists participated in a
well-observed overview point research, and the following
information was recorded in a previously prepared data
sheet, including The species name, number of individuals,
age, sex, a wind turbine near birds, and the distance from
the bird, observed time, angle to bird, flight altitude,
behavioral information such as parachuting, hunting,
and snatching the food. In addition to the personal
experience of the researchers, reputable bird recognition
manuals were applied to identify birds in the field [9],
[10], [11].

The flight height data is divided into 3 flight height
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groups based on the design and structure of the wind turbine.
A) 0-40 meters (below the turbine propeller), B) 40-140
meters (risk zone for being hit by turbine propeller), C)
>140 meters (above the turbine propellers).

The flight altitude was recorded every 15 seconds.
The angle was measured with a compass, as well as
using predefined measurement data from ArcGIS.

Results

According to our research, a total of 126 species of
birds from 29 families were recorded by 14 orders during
the spring migration survey. Among them, most of the 88
species (70%) passage migrant (PM), 22 resident breeding
(RB) species (17%), and 14 breeding visitor (BV) species
(13%) were recorded.

It is mainly composed of birds of the order Passeriformes
(41%), Charadriiformes (17%), Anseriformes (15%),
Accipitriformes (8%) and Falconiformes (4%).

In our study, migratory birds were common in elm
trees and shrubs in front of wind turbines (n = 16), but
near cleaning facilities (n = 25), near wind turbines (n =
10), and in habitats in the steppe (n = 12) (Fig. 2). This
shows that migratory birds tend to rest in the area with
elm trees and bushes south of the wind turbine and the
two treatment facilities in the southwest and north of the
center of Sainshand province.

A number of birds

The most frequently recorded birds are the Common
Raven (n=85), Pallas’s Sandgrouse (n=60), Eurasian
Rook (n=47), Horned Lark (n=45), and Black Kite
(n=21), Oriental Plover (n=18), Common Kestrel,
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Fig. 2. Number of bird species in different habitats

Cinereous Vulture (n=9), Upland Buzzard (n=9) were
recorded. The high frequency of birds including the
Common Raven, Black Kite, and Upland Buzzard in the
vicinity of the fan is due to their nesting in the elm trees
located in the south direction of CCS.

The daytime activity of birds

During spring migration, the daily activity of birds
was observed in the morning (06:00-09:00) and (09:30-
12:30) and in the afternoon (17:00-20:00) at 3-hour
intervals. The peak of bird activity is between the morning
(08:00-11:00) and afternoon (17:00-19:00) (Fig. 3).

Bird flight height

During the study, the flight height of the dominant
birds using the area was recorded. This data was applied
to make an initial assessment of the risk of birds being
struck by turbine propellers. The height of the flight was
different for each species. Some raptors were at high
altitudes (40-140 m) and at risk of being hit by a propeller.
Other large birds, like the Saker falcon were 92 m (+42.7
SD) high, Common Kestrel 24.4m (+9.2 SD), Black Kite
139.4 m (£23 SD), Cinereous Vulture 200 m (36 SD),
Steppe Eagle 145 m (+45 SD), Upland Buzzard 88 m
(28 SD). But other small birds were observed flying be-
low 30 m. Common Ravens have a mean flight height of
30 m (£17.9 SD), but the frequency of observations and
standard deviation of flight is greater than that of other
birds, due to the wide range of flight heights (Fig. 4).

Bird flight direction

The research team calculated for 23 species 164 times
observation/individuals the flight direction. Significant
differences in the flight direction of birds are observed

number of birds
number of oceasion

Fig. 3. The daytime activity of birds
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in the study area. Passage migrant birds such as the Grey
Heron, Eurasian Spoonbill, Demoiselle Crane, Marsh
Harrier, Oriental Honey-Buzzard, Mongolian Gull, and
Yellow-browed Warbler were observed to migrate north
direction in 87 overlapping cases in the middle of May,
with a total of 164 individuals. On the other hand, the
breeding birds such as the Pallas’s Sandgrouse, Common
Raven, Black Kite, Upland Buzzard, and Cinereous Vulture
migrated in all directions (Fig. 5).
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Fig. 4. Average flight altitude of registered birds in the
research area. The red color indicates the area at risk of
being hit by the fan. In this zone, 5 m above and below
the tip of the propeller/fan is calculated in addition (40-140 m).
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Fig. 5. Flight direction of birds recorded in the study area

Wind farm energy offers many advantages, which as
economic efficiency, conservation of the natural resource,
reduction of greenhouse gases, and importance of
sustainable use of renewable energy resources but the
impact of wind turbines on wildlife, especially birds has
been increasing in recent years [3], [4].

Occurring in the semi-desert steppe and deserts of
Mongolia, the Pallas’s Sandgrouse (Syrrhaptes paradox-
us) flies in large numbers between water points and habi-
tats for a limited time at sunset and there have been many
cases of being killed by colliding the power lines [12],
[13]. However, in our research area, there are few open
water points, so birds of this species were observed only
in small numbers. There are dry stones and open plains
around the wind turbines, so it is a nesting place for birds
such as the Oriental Plover and the Greater Sand Plover.
Shrubs such as sedges growing in the gullies and ravines
in the southern part of the wind farm will be suitable
habitats for birds during migration and breeding. We
detected a total of 14 nests in the study area, of which 10
were active. Birds such as the Black Kite and the Upland
Buzzard, nesting on elm trees 1.2-3.5 km from the wind
turbine, were found to be the species most at risk of being
struck by the wind turbine's blades.

For a year (2014-2015), vantage point and line tran-
sect surveys recorded overall 53 species in the Tsogttset-
sii wind farm [5]. The Salkhit Wind Park bird survey was
carried out in May and June 2015. A total of 61 species
were observed in the 2 km vicinity of the wind turbines,
of which 29 were migratory species [6]. Our study’s
more extensive field surveys documented a total of 126
species of birds from 29 families were recorded by 14
orders during the spring migration survey. We found
a most of 88 species (70%) of passage migrant (PM),
22 resident breeding (RB) species (17%), 14 breeding
visitors (BV), and resident breeders (13%) recorded. It
is mainly composed of birds of the order Passeriformes
(41%), Charadriiformes (17%), Anseriformes (15%),
Accipitriformes (8%) and Falconiformes (4%).

According to the research conducted in Mongolia's
first Salkhit Wind Park, 9 species of raptors that are at
risk of being hit by wind turbines were recorded, which
is 3 species of small birds died from being hit by wind
turbines, and one raptor species of bird Common Kestrel
[6]. According to our research, 5 species in Falconidae
and 10 species in Accipitridac were recorded in the project
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area, due to the location of the study area and 2 repetitions
during the spring migration and breeding season of the
birds. During the spring migration, 4 individuals of the
Great Cormorant collided with the turbine blades [14].

The flight height data at the same blade level shows
that the raptors are more likely to collide with the turbine
blades. During the spring survey, 4 species of raptor were
recorded flying at the same level as the turbine blades
will rotate (Fig. 4). The frequency of the Saker falcon
and Cinereous Vulture was not high in comparison with
other raptors such as Black Kites, Upland Buzzards and
Common Kestrels. Especially during the spring survey
most soaring migrants such as the Cinereous Vulture and
Steppe Eagle were observed high over 150 m.

The flight height of the Cinereous Vulture has associated
with occurrences and the behavior of birds as well as
the availability of updrafts and thermals. Cinereous vulture
flight height was comparatively higher than other raptors
[5]. Many research results on vultures show that the home
range size increased in their non-breeding season [15]. The
Cinereous Vultures were very few observed during the
spring and summer survey due to no breeding near Sain-
shand city. This is due to the fact that migratory raptors
(Cinereous Vulture, Black Kite, and Upland Buzzard)
use the warm air in the morning to search for food. It
is also explained that Pallas’s Sandgrouse flock to water
points in large numbers in the morning.

The flight direction of birds has found that most of
the observed birds flew south, north and west depending
on the direction of migrations and nest location in the
Salkhit uul wind farm [16]. In our survey area due to the
location of the water point and depending on the survey
time it was spring migration duration most of the migra-
tory birds flew from the south to the north direction. But
the resident breeding birds flew in all directions.

Conclusion

According to our research, a total of 126 species of
birds belonging to 14 orders and 29 families were
recorded by during the spring migration survey. Among
them, most of 88 species (70%) passage migrant (PM).
The peak of bird activity is between the morning (08:00
- 11:00 am) and afternoon (17:00 - 19:00 pm). In the risk
zone of being hit by the turbine propeller (40-140 m) and

for the flight height of the Black Kite and the Upland
Buzzard are species at the highest risk of being hit by
propeller blades. Therefore, in the future, it is necessary
to carry out detailed research on breeding and feeding
study of raptors around the wind farm.
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XypaaHryii. Canxun mapkuiiH Tycnamkraifraap 5puuM Xyd YIULIBIPISX Hb SOMHH 3acTMiiH yp ammrraii Gaifma,
XYIMKUHH XUHH X9MXKIIT Oyypyyax, araapslH OOXUPIIBIT Oyypaanax, COpIiIdLadX SPUNM XYIHHI HOOIUHT TOITBOPTOH
aIMIIaxaj dyXai X3IHi 9 CATXUH CIHCHAIC 39PIIAT aMBTaj T3P AyH/aa IIyByyIaz y3YYI9X HOJIee CYYIHITH JKITYYAd 6CoH
HAMOAIICI3p OaitHa. DHIXYY cynairaanst 3opiiro Hb CaitHmang Canxud [Tapk (CCIT) opaMbIH IIyBYYHBI 3YiHitH Oypadi,
HUCJITHIH X3B MasTUIAT XaBPhIH HYYIMIH Ye OOJIOH Yp)KIIMIfH Xyralaasa TOrToox oM. bumauii cynanraaraap auidt 14
Oar 29 opruitH 126 3yii IIyBYYIpIT XaBPbIH HYYIUTHIAH CYJalraaHbl yeI OYpTIaracoHIAC IYBYYIbIH HXOHX Oyroy 88 3yiin
(70%) maM>KuH eHTepAer HYYUIHIH HIyByyA OaiiHa. LIlyByynbIH HIBXKIIMHH XaMIHitH oprii ye Hb eree (08:00 - 11:00)
6omoH ymaac xoum (17:00 - 19:00) uaryynea xoopoHa OaitHa. CoHCHWMIA HanbaaHa HOXULAOX dpcamdi Oyc (40 - 140 m)
6ereen Coxop 3193, I1InnmmitH cap 33par myByy/ H3 OyC HyTarT C3HCHHMIT AanbaaHy OXUYIaxX XaMIHHH OHIep 3PCIdITIH
3y#yyn 60110X Hb TOrrooracoH. MM maarmm CanxuH MapK OpYMbBIH MaX4IHH LTyBYYHBI YPXKIIAIH O0JIOH XOOM TKIIHHH

Cyfairaar HapuiBWIAH XUUX XIPArTIi OaitHa.

Tyaxyyp yre: CanxuH napk, 3yWimitH Oypiai, XapyyI LT, HYYUIHIAH OIyByYy

Xyma3H aBcad 2022.09.26; xsaHaH Toxuonxyyncad 2022.12.02; 3epmeepcen 2022.12.14

© 2022 3oxuoruug. CC BY-NC 4.0 nuiens.

Opuiun

CanxuHbl HpUrUM XYUHUH YIHIIBIPIAN TIIIXUN dasap
CYYJIMIH X3/I9H apBaH XKW XypAauTail XemkKmx OaifHa.
OH3 Hb Oalfrasb OPYMHI Y3YY/IDX HOJIOOIUIMHH XyBb]
yAaMXKIAAT 3PUYUM XYYHMH 3X YYCB3PYYAIIC OPUHBI
60xup01 OOJIOH YCHBI X3P3IVI3’HUI XyBBJ XapbLAHTYH
Oara rax y3mor [1].

MeH canxuHaac HMaxXwiraaH 3puyuM Xy4 YHIABIPIIX
Hb Oaiiranb OpUMHA X3 XOISH AUl TycTall OaiibIr
YYCT3Iar.
Oaracrax,

YYHA HYYPCTOPOTIUMHH  SUITapyylalThIr

Oyypyymnax,
X3pam3 0Oara, CanxWHBl HOOIUWHT YpT XyramaaHzg

araapelH  OOXHUP/JIBIT YCHBI
amumIax OOJOMXKTOHN 33par NaByy Taiyyn OaitHa [2].
I'3caH x3a1it 4, calXyH aXWIraaH CTaHIl IIyByyAa
aMbJIpax OPYHBI aJaaraal, JaiKuX, COHC MOPIrexX dHIIX
T3C3H TYpBaH YHICOH Y4YHMpd OON30WITYH 3pcian Omid

6omromor [3], [4]. Darasp rypBaH 3pcadi Tyc OypwiiH
XyBbJl CAIXWH IaXWiraaH CTaHI WIyBYYHJ Y3YYJI9X
HOJIOOJUIMHUT ypbIUMIIaH TaaMalllaxblH TYJJ{ LIYBYYHBI
TapXalT, HUCIATUIIH 3aMbIl HAapUHBYIAH TIaprax
mraapiararait OaitHa.

Manaif opoHA 000T00p 3 TOM CalIXWH LAXWJTaaH
CTaHI VHJI axwoiaraa sByy/DK Oaiiraa Oereenm aHX
2013 ounx Tem aiimruitH CopramdH cymanp Oaiiprmax
Canxur yynablH CaJXWH CTaHI| allUIiaiTa] OpcoH 00
OwmueroBs avimruiiH LorTmpuumit cymann Oapuracan
canxvH naxuiaraad crann 2017 oHx ammnianTan
opooj| Oaiframb OpYHBI MOHUTOPHHI cyaairaa OOJIOH
LIyBYYHBI OPCIAIIHIH CyaliraaHbl YP IYHTYYA TOAOPXOH
X3MIKIITIIP XIBIBIACIH Oaitna [5], [6].

Momnron YIICBIH T'ypaB JaXb CaJIXUH HaXujraaH CTaHIl
Hoprorosp avimMruiin CalHIIAHA XOTBIH OHPOIIIO0

Gaiipnagar. Huiitnas 25 canxuH caHCT3H, 55 MB xyunH

94 yByy cymman
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yanantail. Yr caaxuH napk Hb HUHT 100 MsaHra rapyi
OPXUUT [aXWJITaaH 3PYUM XYU33P XaHTaX 30pUIITTOUT00p
2018 oHBI X0€payraap xaracT alllUIIANTAJ OPkKI3. YT
TOCOT XIPIAMKIDK DXJIIXKIC OMHO OyIOy CAIXMH MapK
OapurmaxblH OMHOX IIyBYYABIH  HYYASJT, YPIKIMHH
Cylairaa, eBeJDKIITHIHH YEUHT XaMpyyIaH TYHIDTTKID
[7].

Cymanraasl YHACH 30pwiro He CaliHimang CanxuH
IMapx (CCII) opuMblH HIyByyHBI 3YHJIMIH Oypmam,
HUCOITHIWH X3B MasSTUHT XaBPBIH HYYIJIUIH ye OOJIOH
YPKIMUH XyraumaaHJ TOILTOOX IOM. YT 30pUIT0J00
XYPIXHUH TYI Aapaax 30pHITYyIbIT I9BITYYIRB. Y VHI:
Cynmanraansl yp ayaa tyaryypiaan CCII-n OypTracsH
OTYBYYIBIH 3YWIHHH KarcaaaThl IIHHAIWINX, XaBPbIH
HYYAJTUIH OOJOH YpXKJIMHH WIYBYYABIH Cymajiraar
TYHIPTIAX, CyJairaaHbl Taja0ai TOXHOI0X IIyBYYy/IbIH
Tapxar, OaWpIIWI, HHUCAITHIH X3B MAasTHHT Xapyyll
caifTaif I[3r3H cyanraaraap YHAJI3X 33par OartaHa.

Cynanraansl MaTepuaJ, apra3yi
Cynaaraansl Taua6aii 6a xyranaa
Cymanraansl Tanbaii Hp JlOpHOTOBb aWMTIHUitH

CaliHmana, AnTtaHmups’, OpreH CymMablH HYTart
opmx Oereen VYmaanOaatap XOTOOC 3YYH Yparml
460 kM, 3aMbiH-YYO cymaac OapyyH XoWm 3yrt 232
kM, CalHIIaH] CyMBIH TOBOOC 3YYH yparm 6 kM 3aiij

VnaaHTONrOMH XeHIMH X3M33X ra3apT HMUT 486.5 ra

1-p 3ypar. Tecnuita TanbaitH GapIUIBIH 3ypar

ra3peir xampax Oereej 0apyyHaac 3yYH THHII IyBaa
x37103p33p Oaiipnana (1-p 3ypar). CaiHImaHI CaJIxuH
NapKk Hb Xyypall Leslepxer Xd33pUHH 3KOCHCTEM]]
0arrax yupaac CaJXWH IapK OpPYMBIH YCT IDATYY[
B3I [[0OH TOOHBI Xynar, CalHIIaHI XOTHIH [PBIPIIX

Oaiiryynamxyynaac OypIoH?. DHJ OpIINX XOED IIBIPIIX

OalryymaMX Hb ITYyBYYABIH HYYVAJIUHH Yemd? ampax,

OHJIOINIOH 3ycax Taarail opuHbIr OypayynHds. Canxux

COHCHAAC Yyparil apMar TapMmar ypracaH xaiinaac MoJof

Hb YHICHHUH X3MXK33H]] O0JIOH OJIOH yJcaj] XaMraaulblH

OHJIOP a4 X0JI0O0TI0NITOI MaxX HIBIIT HIyBYYIbIH YYPIIX3

TOXUPOMKTOW OpYHH 00O

Bun yr cymanraar 2022 onsl 5-p capbia 16-21 6010H
6-p capbiH 21-24-Huii eApyYyad HUHT HallM XOHOTHMIH
TypHIMJ XWX TYHIPTIAB. DHY Y€ Hb IIyBYYAbIH
HYYUIMIH Y€, YPKIMHH OyH] YET3H JaBXalHa.

Bun 1yByymplH HYYUIHAH —3Op4dM, OalpIou,
ANOATIIMI, HATTIIWI, 3YWIMHH OYpIUIMHT XOMKUXUHH
TyJJ, OJIOH YICal XYJI39H 36BII66PerICeH YIaMKIaIT
LIyraMaH TPaHCEKTHIH apruir amurias. MHrXa95 HUHT
8 mIyrameIr 1epBeH ©ep aMbjpax OpPUYMH] COHIOH aBaB.
Oaraspr Mox OomoH OyTiar ambapax OpYHH, 3aiarai
X39p, IPBIPIAX OalryymaMiK, CaJXdUH COHCTIH Taidaid
Tyc Tyc XamaapHa. Illyramein ypt 1,000 M, epren
300 m. lyrameiH maryy xo€p cymiaad ajaxaxk XapcaH
OOJIOH COHCCOH IIyBYyIbIl OypTraB. bua mryByynsiH
TOO TOJNrOH, OAPUIH HAIBXKWUI, HUCIUITHIH eHJep,
HUCOITHHH YUTIIR OOJOH amblApax OpPUHBI sIraaTait
Oareir xomkuxuidH Tynx lllotnannea  baiiranmiin
OB [8]-eeC 36BIIOCOH CANXUH C3HC OPUMMJ T'YHITIIX
LIyBYYHBI CyJaJlraaHbl aprawiajibll Jarax yr cygaaraar
TYHIPTrIB. 3ai XOIA0X TycaM aKUIJIArduilH MIpyYJIdX
yagBap Oyypaar yupaac Ouja OMHeOX CynajiraaHn
COHTOCOH @XMIVIAITBHIH IPIYYATIH aluil JaxWH AaBTaH
@XKNADIAB. DAr33p COHIOCOH IPIYYZX Hb OYX CalxwH
COHCHUT XaMpyyliaH, TONIIIPUIH OHPONIIIO0 HHUCIK
Oyil IIyBYyABIT QXWIVIaX 30pPHIITOTON. AJKHIIIANTBIH
B3¢ X0€p KWIoMeTp Torport 360 rpagyChiH Xyp3sHA
3 umaruiiH JaBTaMXKTalWraap TOXHMOJJOX MIyBYYABIT
OoyprraB. llleHuitH WMABXTAH OOJOH IIOHWIH IIaraap
HYYZJUIIAT HIyBYYABIT YIIUHH OYPIHXUITIIC 3XII3H
COHCOX Jyyraap Hb OypTraB. COHTOCOH aXXHMIVIAJITHIH
LPTYYAUHH OalpIUIBIT J0OP Y3YY/3B. YYHI:

1. VP1 Oyroy sxHmit xapyyn caitaii mr Hp 44.90752°
N, 110.22645° E conbumonn CC5-aac yparm 500 M
3aitan Oatipnax Oereex CCl1 - CC10, Taaraspwuiin
SPr3H TOUPHEI TAX0AMT XSHAX 30PUIITOTOMH.

2.VP2 oOyroy xofpayraap xapyyi caiiTaii I[3r Hb
44.92038° N, 110.24818° E conbumonn, CCl1-33c
XOMI 3YTT Tal X33pUHH OHIOPIer X3CIrT OaipiaHa.
O3 11 He CC10 - CC17, TOAr3pHiH 3pr3H TOWPHBI
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3a/raif X3pUHr aKUiax 30puiIroToil.

3.VP3 Oyioy rypaBayraap Xapyyn caiTail [T Hb
44.92849° N, 110.29663° E combumong, CC21-33¢
ypa 3yrt Oatipiaax 6a CC16 - CC25, 3praH TOMpHBI
3a/irail XPUNUT aXKuUIIax 30pUITOTON.

Xapyyl cadTail LPIH Cydairaasj Typlulararai
X0€p HIyBYY Cy/ajaad OpOJIICOH 0a Japaax MAI2JUIHHT
YpbOUMIaH O2ITT3COH Orer[UIMiH XYCHATTIN OHUMK
TOMIADI3B. YYHI: 3YWIHHH HAYp, OOATamuitH TOO, HAC,
XYHC, IIyByyTall OHMp OpIIMX CaJIXMH COHC, TYYHI3C
IIyBYy XYPTAJIX 3aif, aXUIJacaH Iar, IIyBYy XYpTAJIX
OHIIOT, HUCHIITHITH OHIOp, ITYX3PJIdX HUCIIIT, aHTYYUIIaX,
W3I THKION Oyllaanaax raxX MAT 3aH TOPXUITH MIIIAIIAI
33paT OPHO.

yByynpir X9IIpUIHH HOXIIOI]T TaHBXK
TOAOPXOIJIOXI00 CyANaau[plH XyBHMH TypIujaraac
rajHa, IIyByy TaHHMX TapblH aBIaryygaslr amwurias [9],
[10], [11].

Hucontuiin eHIpUIH ereruIMir calixuH COHCHUN
3arBap, OYTLPI YHISCIOH HUCOITHIH OHAPUIAH 3 OYIarT
xyBaacaH. YYHI: A) 0-40 M (coHCHWMIA qambaaHaac JOO1I),
B) 40-140 ™ (coHCHMI aanbaaH]| LMOXHUIJOX APCIAITIN
oyc) 6oson C) >140 M (coHCHHUI HabaaHaac AI31II).

HuconTuitn enmpuiir 15 cekyHA TyTtampa OWYmx
TOMIPMIAB. XapWH OHUTHHH XOMXKWITHAT JIYYXXHH
axurimax TorrooB. MeH ArcGIS mnporpamm 133p
YPBIYWIaH TOHOPXOMICOH XIMKHITHUH MOII3JUTHHT

aluriaB.

Cynanraansl yp ayH

bunnnit cynanraaraap vuiit 14 6ar 29 oBruitn 126
3y OIyByyOBIT XaBphIH HYYMUIMHH Cygainraad yex
OypTraB. YyH33Cc XamruiiH ux Oytoy 88 3yin (70%)
namxuH eHrepmer (PM), cyypun ypxmar (RB) 22
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Moz OyTTai

3YHJIHEH TOO

I[3B3PIX Tal X33p CaIXHH CIHC

2-p 3ypar. Snraaraii ambipax OpUMH JaXb LIyBYYAbIH 3yWIHHH TOO

syimuiin  (17%), Gomon nyymmmiin ypxmar (BV) 14
syiumita (13%) mryByyn OypTraracaH OaiiHa.

OH3 Hp ux3BWH bopmyByyran (Passeriformes)
(41%), Xwuazaran (Charadriiformes) (17%), ['anyyran
(Anseriformes) (15%), Xapuaratau (Accipitriformes)
(8%), louxopron (Falconiformes) (4%) 33par 6aruitn
nryByynaac Oyp/acaH OaiiHa.

bunHuii cymanraaraap HYYAJIUHH IIYBYYJ CalIXUH
COHCHHU ypx Oaifprmax xaitnmaac mop, OyTrail TanOaiin
16 3yiin xapuH PBIPIX OalryysaMxk opuum 25 3y,
canmxuH coHC opunM 10 3y#I, Taj X33p aMbpax OpUHH/
12 3yin ToxwonmoB (2-p 3ypar). DH3 Hb HYYUIMHH
LIYBYY/J CaJXHH CIHCHIIC YpA 3YIT Oaiipnax xaitnmaac
Mo, OyTTaii Tanbaii 6omon CaifHIIaHA AaMIHITH TOBUITH
OapyyH ypa OonoH Xoia Tamm Oaiix Xo€p MPBIPIAX
OalryynaMXHHTr wWiIyy IOYTOH Oalpluux, HYYAIHHH
Yemnss aMpax XaHJpiaratair xapyyink OaifHa.

IlyByyABIH TOO TOJITOMH

XaMTruifH OJIHOOp OHAOpP JaBTaM)KTal OYypTIArICIH
IyBYyA Hb XOH X3p33 (n=85), Monrox Hortpyy (n=60),
Typnuax x3p33 (n=47), IB3pT Oomxmop (n=45), Coxop
am» (n=21), HopusiH xuasar (n=18), Haunx monxop,
Hemper Ttac (n=9), llummitn cap (n=9). XoH X3p33,
Coxop a3, HlunuitH cap 33par LIyBYYJ COHC OPUUMJ
HHUC3X JaBTaMX eHaep Oaiiraa Hp CC8-aac ypa 3yrT
XalJaac MOATOM JKalTaH[ YYpP 3acCaHTail X0I000TOH.

IlyByyabIH 6ApUiH HAIBXKHI

XaBpblH HYYUIMIH yiaupang IIyBYyYyIAbIH ©JpUilH
umBxokmwmir eree (06:00 - 09:00; 09:30 - 12:30) Gosnon
ymac xoiimt (17:00 - 20:00) Togopxoii naryyaaz 3 ynaaruiia
JIaBTaM)KTalraap aXHUIiaB. AJKUIVIAITHIH HAryyablH XyBbJl
LIYyBYYIBIH WIPBXXKWIMHH XaMIMHH OprwJl Ye Hb OIee
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3-p 3ypar. lllyByynslH eApHiH HIIBXKUI
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08:00 - 11:00 maruita xooponz 6050H 3¢ xoiirr 17:00 -
19:00 marmiis xoopoHn GaitHa (3-p 3ypar).

IIyByyAbIH HHCYJITHITH OHAOD

Cynanraansl sBOAj TyXalH Ta3apT aMpaapiar
JOMHMHAHT LIyBYYJABbIH HHUCIATUIH OHIPUIT TAOMIAIIIB.
OHD erer[UIMHT 1yByyHbI COHCHUH JanbaaH OXUII0X
SPCANIMMH  aHXHBI YHIJITI3T XUWUXD — allMuIiiacaH.
HucoanTuiin eHaep mIyByyIbIH 3YW1 OYpXR eep eep OaiiB.
Max WIPIIT IIyBYYyA COHCOHJ LOXHMIAOX JPCIAITIN
ennep (40 - 140 m) 6ereex Manar monxop 92 m (£42.7
SD), Haunn monxop 24.4 M (£9.2 SD), Coxop 2133
139.4m (£23.0 SD), Hemper tac 200m (£36.0 SD),
Xaopuiin O6ypran 145m (£45.0 SD), unwmiia cap 88m
(+28.0 SD) ennepr Tyc Tyc HuUCIK OaiiB. Xapun Oycan
KIDKUT IIyByyAd HX3BWIdH 30 M-33C [0OII OHAepT
HUCXK Oaiiraa Hb aXWUIVIArAcaH. XOH XOPIIHUH XyBBA
HUCONTHIH IyHaax eHmep 30 m (£17.9 SD) Oonou
QKUIIIAITHIH  JJABTAMJ)K OJIOH, HHCJIATHUHH CTaHAapT
XazainT Oycaja mIyByyAaac Wiyy Oaiiraa Hb HHCAITHIH
OHAPHIH XaMpax Xypad XapwilaH aguiryid eep eep
Gaiinart opumHo (4-p 3ypar).

HlyByynbIH HUCIATHIHH YU

Cynanraansl sBHax 23 3yiuniH 1IyByyHBl 164
yOAaruiH aKUTIIAIT/O0AranuifH HUCIATHHH YUTIINIT
ToonoosicoH. Cynanraansl 0yca HYYAJIMHH IIyBYYIbIH
HUCJIDTUWH YHIVIAN suiraatail Oaiina. [laiipu eHrepmer
HYYAIuitH myByyn Oomox Xex mdmiuii, Xambaran
xomyyT, OBert toropyy, Hamruitn xyng, Corcoor
Aayyd
LIyBYYH S5-p capblH AyHIyYp 87 yoaaruiftH maBXapAcaH

roopouc, Monron wmaxiaid Oomon bopior
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4-p 3ypar. Cyganraansl Tan6aia OypIISIACIH AOMUHAHT 3YilI
LIYBYYIbIH HUCHITHIH IyHIK OHAOP. YIIaaH OHIeep CIHCIHII
LOXMITIOX 3PCOMTIH OyCHHAT TompyynaB. DH? OYCII COHCHHIA

JanbaaHbl Y3YYpa3C 3311, JOOMI S M HAMK Too100J10B (40-140 M)

TOXHOJUIOOP HUUT 164 Goxmramb XOWn 3yr pyy HYYX
0alix Hb aXHITIaracaH. XapuH YP)KIUHH IIyByya 000X
MoHron HOrTpyy, XoH x3p33, Coxop 3133, IlIunuiin cap
6050 Hemper Tac 33par mryByya OyX YU IHIDKUIT
XeJeJIreeH XUk Oaiican (5-p 3ypar).

X3yyJasr

CanxvH TapKuilH TyclamKTairaap O3p4uM Xyd
YHIABIPIDX Hb JAWWH 3aCTUHH Yp amurrai Oaima,
OaliraluiiH HEOUWHT XamraanaX, XYJIIM)KUAH XWIH

Oyypyyunax,
HOOLUUT TOITBOPTOM allIMIIaxal 4yXajl X3Iuil 4 CaJIXuH

X3MXKIIT COPrIdIAdX OJpUUM  XYUHHH
CHHCHAAC 33PJIAT aMbTaJ TAP AYHAAa IIyBYYyAal Y3YYIdX
HOJI66 CYYJIHIH XKUIYYI3 6COH HAMATICIIp OaiiHa [3], [4].

MoHron oOpHBI TeNepxer X3p O0JOH mein
TOXHOJI0X MOHTOJI HOTTPYY Hb YCT II3T OOJIOH MI33IIIIT
HYTIMIH XOOpOHJ Hap jKaprax YeWiH y3d9rmdx Ttandai
Xs3raapjaraMal araap OJHOOP CYpPIIIdH HHCIAT Oa
TONHUH YU ONHOOp HAXWITaaH ITyTraMblH yTac MOPreH
9HJICOH TOXMOIJIBIT MEeHryd Oyprraxd [12], [13].
XapuH OuaHUE CygmanraaHel TanmOaWn 3airail ycr
IPT IO6H TYII 3HY 3YWIHHH NIyBYy IO6H TOOTO0p JI
axurargax Oaiican. CanxwH COHCHUH OpuMM Xyypai
4yIyyTai, 3anraid tax raszap Tyi JopHBIH xuazart, 39B3H
XHa3ar 33pa3r UIyBYYABIH YYpianor. CanXxuH COHCHUHR ypa
OpIIUX caip, ajJraHj ypracaH xaprata, Oyiic, xapmar
33par Oymiar ypramiyyl Hb IIyBYYABIH HYYAJIHIH

OONIOH YpXKIMHH YeI TOXHPOMXKTOH ambpapax Op4YHH

NWwW NE

SwW ES

5
5-p 3ypar. Cynanraansl TanGaiin OYpTIIINCOH IIyBYYIBIH

HHUCOJITUHH YU
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6onHo. Cynanraansl Tajg0aiia HUAT 14 yyp WipyyJicHI3C
10 mmeBxToK yyp ©OaiiB. Coxop 2133, lunwmiin cap
33p3r ILIYBYYAd CalXWH C3HCHI3C 1.2-3.5 kM 3aiifg
Xailaac MOJIOHJ JA33p 3accaH Hb COHCHHMU JaynbaaHn
LOXHyJIaX XaMTHIH OHIep APCAIATIN 3YWIYY X 00TI0X Hb
TOTTOOT/ICOH.

LorTipuuitH canxuH HaxwiraaH CTaHI] OpPYUM HAT
xunmuiieH xyranaasn (2014-2015) xapyym mpr 6oioH
oIyraMaH TPaHCEKTHHH apraap cygairaar sByyilaxal
53 3yinwmiiH myByy OypTracsH Oaitra [5]. Camxwur
VYIIBIH CaJIXWH IIaXHITaaH CTAHIIBIH [TyBYYHEI Cy/airaa,
2015 oHbl 5, 6 myraap capa XWHCOH Oereej CaIXHUH
LAXWIraaH YYCTYYpHHH 2 KM opuuMJ HHUHT 61 3yiin
axuriaracanaac 29 3y Hb HYYUIMHAH ITyByyxn OaifHa
[6]. bunHuil cynanraa uinyy epreH Xypa3d3Tad X33pUNH
cyJalraaraap XaBpblH HYYIUIMIH yen Huiit 14 Oar 29
oBruitH 126 3yitn nryByyasIr OYpTraB. Y YH3C XaMIHIH
nx Oyroy 88 3yiin (70%) navxun enrepuer (PM), cyypun
ypxmar (RB) 22 syiinuiin (17%), 0ojoH HYYATUitH
ypxmar (BV) 14 syiinmita (13%) nryByya OypTrariacaH
GaitHa. OH> Hb MX3BWRH bopmrysyyTan (Passeriformes)
(41%), Xwuazaran (Charadriiformes) (17%), ['anyyran
(Anseriformes) (15%), Xapuararan (Accipitriformes)
(8%), Llouxopron (Falconiformes) (4%) 33par Oarwmiin
ryByygaac Oyp/caH OaifHa.

Mownron opabl aHXHBI CaJIXUT CAIXUH MAPKT XUHCOH
CylairaaHaac XapaxaJ COHCOHI IOXHYyJaX JPCHITIU
9 3yHIMIH Max4uH LIyBYYr OYpTIaCOH 0ereej yyH?3c
COHCOHJ LOXUYIDK 3HICOH 3 3YWI JXKMKHT IIyBYY HAT
3YIIMIH Max4yuH 1myByy Oonox Haumn monxop OaifHa
[6]. Bunnuii cymanraanaac xapaxal TOCIUHH TajaOaia
IMOHXPBIH OBTUIH 5 3YiiJl, XapuarslH oBruiH 10 3yin
OYpTIITACOH Hb CyNairaaHbl TanOaiH Oaipimn 0oIoH
LIYBYYJBIH XaBpbIH HYYION OOJOH YpXIMHH yenm 2
JIaBTaH XUHCOHTIN X0NO000TOW. XaBphIH HYYIJIUIH
yen Typar roroit 4 Goaraib CIHCIHI IOXUYIDK JHICOH
TOXUOJJIOJN ©OMHOX >KWIIYYAMIH TaillaH 133p IypbIcaH
Oaitna [14].

IIyByynbIH HUCINTUHH ©HIOpP, COHCHUN NanOaaHbI
VOKWT TYBHIMHTOH HUCIAT Max4WH UIyBYYIBIH XYBBJI
Meprengex (WOXUyllaXx) Maramian eHaep Oaifraar
Xapyy/Dk ©OaifiHa. XaBpbIH HYYMJIMHH CyJalTaaHbl
SIBIIAJ] COHCHUI Nanbaarail WKW TYBIIMHI HUCHK Oy
4 3yitnuitH MaxuuH IIyBYYy OYpTraracsH (4-p 3ypar).
Wmsr moHxop, HOMper Tac IIYBYYHBI JaBTaMXK Hb
COXOp 21193, IIMJIMKH cap OOJIOH HAaYMH IIOHXOp 33par

Oycaj Max4yuH IIyBYy/ATal Xapbllyynaxaa THIM 4 eHIep
O6um OaiiB. SlmaHrysia XaBphIH CyJaJITaaHbl Yedp MXIHX
XaJbX HHUCAST HOMpPeI Tac, XI3pHHH Oypram 33par
uryByy#A 150 M-33¢ 193111 ©HIePT HUCYHK aXKUITIAT/CAH.

Hewmper TackiH HUCANITUIH ©HI6P Hb TYYHHUH 60pUiiH
3aH TOpX, TYYHWISH araapblH J33LI XOepex ypcral
OOJIOH JaynaaH araapblH ypCraj 33p3rTdd XOoI00OoTOH
Garimar. Hemper Tac IIyBYyHBI HHCIITHHH ©HIOP Hb
OycaJ MaxX4uH NIyBYylaac XapbllaHTyil eHaep 0aiB [5].
Hewmper Tac 1ryByyHBI Tajgaap XHICIH OJIOH CyJajiraaHsbl
Yp OYHI3C Y33X3A YPXKIUHH Oyc yaupanzn amblpax
OpYHBI Taitnmbait xaMk33 HAIMAITIIAT [15]. Hemper Tac
uryByy CaMHIIaHJ XOT OpUMMA YYPI3IryH Tyn xasap,
3yHBI Cy[ajraaHsl sIBIAJ] OOX6H aKUINIATACaH. DH3 Hb
XaJIMH HUCIAT MaxX4yMH LIyBYY/ (HOMper Tac, COX0p 133,
UIWJIHIH cap)-bIH XYBb/ 617166 XaJICaH araaphir aluriad
HUX3BWIBH 0333MINMWJI Ta3paap TOHpY XOOd TIKIII
xalgartait xon000Toil. MeH MOHTOI HOTTPYY ©T/I0eHHH
1araap OJIOH TOOTOOpP CYP3IVI3H YC LT PYY HUCASTTHIH
X0JIO0OTOM TYK Talnbapnax OaiHa.

Canxur yynablH CalXuH MapK OpPYMM aXHIVIATACaH
LIYBYYIBIH
HYYUTHIAH YU, YYPHAM Oakipiiuiaac xaMaapaH O©MHe]I,

HUCONTUHH YUNIDIMAH — JUHAIDHX — Hb
XOHI, OapyyH THHII HUCIAT OOJOXBIT TOTTOOCOH OaifHa
[16]. Manaii cynanraansl Tanbail OpuMM YCT LPTUIH
OalpIIiI, XaBPbIH HYYAJIHIH YPTUDKIDX XyralaaHaac
Xamaapd OIyBYY[bIH MX?HX Hb ypjaac XOHX 3YI' pYY
YHIJIOH HUCHK OaliB. ['9BY cyypuH YpKIHIAH IIyByy/ OyX

YU HACK OalicaH.

Ayruaar

bunnuii cynanraaraap HuiiT 14 Gar 29 osruitn 126
3YHI IIyBYyABIT XaBPbIH HYYUIMIH CyJIaliraaHbl Yex
OYPTr3racIH’3C MIYBYYABIH UX3HX Oyroy 88 3yt (70%)
Jalipd eHrepjer HYYUIMiH 1ryByyx Oaitna. LlyByynbsin
UIPBXOKUITUIH XaMTUIH oprud ye Hb eriee (08:00-11:00)
6omon ymadc xoim (17:00-19:00) maryyaslH X0OpOHIT
Oaiina. CoHCHHMI JanbaaHj] MOXHUIIOX 3PCIdITIH Oyc
(40-140 m) Gereen Coxop 2mdd, Ilwmmiin cap 39par
LIYBYYZ 9H3 OYC HyTarT COHCHMH JandaaH] HOXHYJax
OHJIOP D3PCIOITIN 3YiIyya OOJIOX Hb TOTTOOTICOH.
WitmMa maaimum canxuH MapKk OpUYMbIH MAaXUUH LTyBYYHBI
YPKITHIH OOJIOH X00JI THKIIUIH Cyaraar HapuiBaiaH
XHUHX X3parTait OaitHa.
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Tamapxanu

Cynanraanbl 211 CAHXYYTHIH A3MXKIST Y3YYICOH
“Cattnmany Camxun ITapk” tecen 6osmoH “Mon ["azap
Oxonorn” XXK-nm tamapxan wmpxuiinee. ITYA-witn
Buonoruitn Xypa3/m3HruilH XaMT OJIOH[ IaapiJiararai
CyJaliraaHbl OpUMH OYpAYYJIK OrceH I TajJapxax OaifHa.
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