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Abstract: Biological invasions of Erigeron annuus can
impact the biodiversity of many ecosystems worldwide.
It is capable of transforming native vegetation through
high seed production, rapid growth, and strong ecological
adaptability. This study provides detailed analysis of the
distribution, phytocoenotic composition, and ecological
niche of the species in Azerbaijan. E. annuus is found in
a different of habitats from lowlands to mountain forests,
according to field surveys carried out in the north-western,
western, and southern parts of Azerbaijan between 2022
and 2024. The highest abundance and activity of E.
annuus were recorded in the northwest of Azerbaijan
(Balakan, Zagatala, Gakh districs), where the species
dominated mainly in meadow and forest edge vegetation.
Species distribution modelling (MaxEnt) achieved
high predictive accuracy (AUC=0.95) and identified
precipitation during the warmest quarter and annual
precipitation as the main climatic factors determining
the species’ distribution. Current suitability maps show
that the humid districts of northwestern Azerbaijan are
the most suitable habitats, while the lowland and arid
districts are mainly unsuitable for the distribution of the
species. Future projections (2081-2100) under the SSP1-
2.6, SSP2-4.5 and SSP5-8.5 scenarios determined that
the humid areas of the southern Greater Caucasus and
Lankaran lowland, as well as the protected areas located
here, mainly indicate persistently high suitability. These
findings suggest that the current distribution areas of
E. annuus will maintain stable populations and pose a
long-term threat to native plant communities. Effective
management strategies should therefore focus on early
detection and control within these ecologically sensitive
areas.
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INTRODUCTION

The increasing variety and abundance of Invasive Alien
Species (IAS) are recognized as one of the leading
drivers of global environmental changes and biodiversity
loss, more detrimentally affecting ecosystem services,
economy activities such as agriculture, and human well-
being [EEA, 2012]. Significant structural and functional
changes, sometimes leading to complete transformation
of plant communities can occur from their introduction
into natural and semi-natural ecosystems [Lambdon et
al., 2008; Sakai et al., 2001]. Pathways of introduction
and dispersion [Petitpierre 2012], biological and
phytocoenotic characteristics [Dainese et al., 2014], and
the ecological and economic effects of IAS [Simberloff,
Holle, 1999; Pimentel et al., 2001] have all been the
subject of several research.

Inrecentdecades, various methodological approaches
have been applied to invasion research, including genetic
analyses, allelopathic assessments, and environmental
niche modelling [Nix, 1986; Chown et al., 2014].
Ecological niche models, in particular, provide effective
tools for predicting the potential distribution of alien
plant species under current and future climate scenarios
[Abdiyeva et al., 2021]. In Azerbaijan, preliminary
inventories of invasive and potentially invasive plants
have been compiled [Abdiyeva 2018], and first attempts
of species distribution modelling were carried out for
Ambrosia artemisiifolia [Abdiyeva et al., 2025].

E. annuus is considered to be one of the most
aggressive invasive plant species recorded in Azerbaijan
[Abdiyeva, 2019]. Its distribution in Azerbaijan was
first identified in 2007 [Mehtiyeva et al., 2017]. The
species is native to eastern North America [Cronquist,
1994]. In the 17th century, it was introduced to Europe
as an ornamental plant [Rothmaler et al., 1994] and
is currently included in the list of the most common
invasive plant species in Europe [Lambdon et al.,
2008]. It is mainly found in disturbed habitats such as
roadsides, railways, abandoned fields and meadows
[Sennikov, Kurtto, 2019; Trtikova et al., 2011], often
entering semi-natural meadows and forest edges.
In Europe, itis common in agricultural habitats including
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cereal fields and pastures, where overwintering rosettes
provide rapid regeneration in spring [Majekova,
Zaliberova, 2008], typically distributed in lowlands
up to 1790 m above sea level [Becker et al., 2005]. Its
invasiveness is linked to high seed production, wind
dispersal capacity, and allelopathic effects inhibiting
germination and growth of co-occurring native plants
[Liu et al., 2025; Abhilasha, 2008]. Ecological risk
assessments in Chinaranked E. annuus among the highest
threat categories [Xie et al., 2001], further highlighting
its invasive potential under diverse environmental
conditions.

In Azerbaijan, E. annuus has recently been reported
from different regions, but comprehensive studies on its
distribution, phytocoenotic characteristics, and invasive
potential remain scarce. Therefore, the aim of this
study was (i) to document the current distribution of E.
annuus in Azerbaijan, (ii) to analyze its phytocoenotic
characteristics, and (iii) to model its potential distribution
under present climatic conditions.

MATERIALS AND METHODS

Study area. The study area divided into six main
altitudinal zones: (1) lowland and foothills (up to 400 m
a.s.l.), (2) lower mountain zone (500—800 m), (3) middle
mountain zone (800—1700 m), (4) upper mountain zone
(1700-2000 m), (5) subalpine zone (2200-2400 m),
and (6) alpine zone (2400-3200 m) [Museyibov, 1998].
The complex relief and location at the northern margin
of the subtropical climate zone create diverse climatic
conditions in Azerbaijan [Ibadullayeva, Huseynova,
2021]. Eight out of eleven climate types are represented,
ranging from semi-desert and dry steppe to temperate
humid and mountain tundra climates. This diversity of
environments supports a rich flora with representatives
of ancient forest, boreal, steppe, xerophytic, desert,
Caucasian, and adventive geographic elements
[Grossheim, 1940-1948].

Occurrence data. Occurrence records of Erigeron
annuus were obtained from field surveys conducted
between 2018-2024 across different habitat types:
anthropogenic (settlements, gardens, parks, farms,
roadsides), semi-natural (ecotones, neglected lands),
and natural ecosystems (meadows, forests, riverbanks,
ponds). Additional data were derived from the Herbarium
Fund (BAK) of the Institute of Botany, MSERA.
Invasion status assessment. During field studies,
geobotanical features of phytocoenoses were described
following the standard approach [Field geobotany,
1964], and life forms were classified according to C.
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Raunkiaer [1934]. The invasive status of the species was
assessed following the European approaches to invasion
biology [Richardson, Pysek, 2006]. Alien plants were
classified into five invasion classes [Yegoshin, 2016],
where classes 1-3 represent potentially invasive species
and classes 45 are considered invasive transformers.

Abundance and community description. The abundance
of E. annuus was estimated as the proportion of survey
points where the species occurred in relation to the total
number of surveyed points. The abundance of E. annuus
was quantified using Drude’s scale [Ponyatovskaya,
1964]. Each gradation was assigned a numerical value
from 0 to 5: 0 —absence of the species at the survey point;
1 — sol (single individuals); 2 — sp (sparse occurrence);
3 — copl (moderately abundant); 4 — cop2 (abundant);
5 — cop3 (very abundant and dominant). Communities
were named according to the dominant plant species
co-occurring with E. annuus. We determined species
activity according to B.F. Sviridenko [Savinov, Nikitin,
2017], who considers activity as a function of two
variables — occurrence and abundance — and defines

PA = (PP / 100%) * (B / 100%)

activity as follows:

where PP is the average projective cover of the species in
populations (in %), and B is the ecotopic occurrence of
populations (%). The maximum value of partial activity
can be equal to 1 (at PP = 100%, B = 100). According
to B.F. Sviridenko (2000), plant species with PA < 0.01
should be considered inactive, while those with PA >
0.01 should be considered active, with a subdivision into
highly active (PA > 0.10), moderately active (0.05 < PA
<0.10), and low-active (0.01 < PA < 0.05) species.
Species  distribution modelling (SDM). Potential
distribution was modelled using the Maxent algorithm
[Phillips etal., 2006], which is a presence-only modelling
approach widely used for predicting species’ ecological
niches. Maxent estimates the probability distribution
of maximum entropy based on occurrence data and
environmental variables, making it suitable for species
with limited occurrence records.

Environmental  predictors included nineteen
bioclimatic variables (biol-biol19) obtained from the
WorldClim database, which describe annual trends,
seasonality, and extreme environmental factors relevant
to species distribution [Fick, Hijmans, 2017]. Occurrence
records were derived from field surveys conducted
between 20182024 and herbarium data (BAK).

Modelling was performed for the current climate
and two future time periods: 2041-2060 (mid-century)
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and 2081-2100 (end of century), under three Shared
Socioeconomic Pathways: SSP1-2.6 (low emissions),
SSP2-4.5 (intermediate), and SSP5-8.5 (high emissions)
using the BCC-CSM2-MR global circulation model
from Coupled Model Intercomparison Project Phase 6
(CMIP6).

Maxent modelling was carried out with the following
settings: regularization multiplier: 1.0; feature types:
linear, quadratic, product, threshold, and hinge;
replicates: 10 cross-validated runs; output format:
logistic; threshold rule: maximum training sensitivity
plus specificity (MTSS); and performance evaluation:
area under the curve (AUC) and true skill statistic (TSS).

These settings were chosen to balance model
complexity and predictive performance, following best-
practice guidelines for species distribution modelling
[Merow et al., 2013].

RESULTS AND DISCUSSION

Distribution and abundance. In Azerbaijan, F.
annuus occurs across lowland, foothill, and mountain
ecosystems in the western (Gadabey, Shamkir districts),
north-western (Gakh, Balakan, Zagatala, Shaki,
Gabala, Oghuz) (Fig. 1), and southern (Lankaran,
Astara) parts of the country, according to field surveys
conducted between 2018 and 2024. Although these
areas generally share similar humid climate conditions
for the species' distribution, they also differ in terms of
soil types and altitude, indicating the broad ecological
tolerance of E. annuus.

Assessment of E. annuus occurrence frequency
and abundance of in both undisturbed natural habitats
and anthropogenically modified areas revealed
pronounced regional variation. In the northwestern
part of Azerbaijan, populations were frequent and
abundant, with occurrence rates of approximately 75%
and abundance scores ranging between 3—5. In contrast,

in the western and southern regions, the species was
recorded only sporadically or in small groups, with
occurrence frequencies between 10-25% and abundance
scores of 1-2. Activity levels of the species across the
studied districts form two main clusters — areas with
high occurrence (Balakan, Gakh, Zagatala) and areas
with medium or low occurrence (Oghuz, Gabala), where
plant abundance was inconsistent, occasionally reaching
4 in meadow-type patches but predominantly forming
small groups of 2—5 individuals or occurring solitarily
(Fig. 2). Other districts show low frequency and low
abundance, with populations consisting mainly of small
groups (2-5 individuals).

Habitat and community composition. Based on
the analysis of 650 geobotanical descriptions of
phytocoenoses of E. annuus indicated that the species
is most abundant in agricultural lands, including farms,
gardens, and cultivated areas. Within natural ecosystems,
E. annuus was primarily recorded in the herbaceous layer
of forests and only occasionally in meadow communities
close to agricultural areas. Along the Caspian coast, it
occurred within 100 m of the shoreline in various ruderal
herbaceous communities (Tab. 1).

According to our three-year observations, E. annuus
significantly increases its abundance in existing habitats,
gradually expands its range, and increasingly becomes
dominant in meadow communities (Achilletum) as
well as in the herbaceous layer of forest communities
(Carpinuseto-Quercusetum, Carpinuseto-Aceretum)
across lower, middle, and higher mountain zones.
Species distribution modelling. Species distribution
modelling using MaxEnt demonstrated a high predictive
performance with an AUC value of 0.95, indicating
excellent model accuracy. Precipitation-related variables
played a dominant role among the bioclimatic predictors,
in determining the distribution of E. annuus. The most
influential factor was the precipitation of the warmest

Figure 1. Erigeron annuus in an agrocoenosis (hazelnut orchard) in Gakh district.
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quarter (BIO18), contributing 49.9% to the model and
showing the highest permutation importance (65.7%).
The second most important predictor was annual
precipitation (BIO12), with a contribution of 27.4% and a
permutation importance of 20.1%. Additional variables
such as precipitation seasonality (BIO15, 6.1%) and
mean temperature of the wettest quarter (BIO8, 6.3%)
also influenced to the distribution of species, though
to a lesser extent. Other temperature variables, such as
BIO9, had minimal impact.

Overall, the results emphasize that the distribution
of the species is mainly determined by precipitation
patterns, particularly the amount of precipitation during
the warmest quarter and the annual precipitation,
highlighting the ecological dependence of the species on
moisture availability.

Current potential distribution. Based on the model, the
current potential distribution of E. annuus indicates the
highest climatic suitability in the northwestern districts
of the Greater Caucasus (Balakan: mean_suitability
value = 0.9998; Zagatala: 0.7593; Gakh: 0.6635). The

moderate suitability of the species is mainly in Shaki,
Gabala, and Oghuz districts (Fig. 3). Although the model
predicts very high suitability for Lankaran district

Gakh
Gadabey
Balakan Astara
Gabala Shamkir
Gazakh Shaki
Lankaran ~ Oghuz

Figure 2. Activity levels of Erigeron annuus
populations in different regions of Azerbaijan.
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Figure 3. Predicted potential distribution of Erigeron annuus in Azerbaijan under current (a) and future (b - SSP1-
2.6; ¢ - SSP2-4.5; d - SSP5-8.5) climate scenarios. Field occurrences (2018-2024) are marked as points. Different
colors and shades show predicted habitat suitability. Blue frames indicate protected areas.
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Table 1. Main plant communities containing Erigeron annuus in Azerbaijan.

Natural ecosystem Community

Herbaceous layer dominant species

Carpinus orientalis + Acer campestris (350 m a.s.l.)

Forest

Phytolacca americana, Sambucus ebulus,
Dryopteris  filix-mas,  Plantago  major,
Prunella vulgaris, Urtica dioica, Equisetum
arvense,  Lythrum  salicaria,  Dactylis
glomerata, Ajuga genevensis

Quercus petraea ssp. iberica + Carpinus orientalis

(653 ma.s.l.)

Prunella vulgaris, Rumex acetosa, Arum
elongatum, Lapsana communis, Platanthera
chlorantha, Poa nemoralis, Coronilla varia

Corylus avellana + Fraxinus excelsior (500 m a.s.l.)

Equisetum  arvense, Arum  elongatum,
Asperula odorata

Daucus carota + Plantago major

(680m a.s.l.)

Phytolacca  americana, Lamium album,
Rumex crispus, Urtica dioica, Daucus carota,
Cichorium intybus, Plantago major, Inula
helenium, Heracleum pubescens

Meadow

Achillea millefolium + Trifolium repens

(1200 m a.s.l.)

Lamium album, Rumex crispus, Urtica dioica,
Daucus carota, Cichorium intybus, Plantago
major, Hypericum  perforatum, Mentha
longifolia, Erigeron canadensis, Alopecurus
ventricosus, Veronica anagalloides

Xanthiumo-Amaranthetum

Daucus  carota, Hordeum  leporinum,
Artemisia vulgaris, Persicaria lapathifolia,

Caspian coast (-20masl) Amaranthus retroflexus, Evigeron bonariensis
Phytolacca americana + Artemisia vulgaris Acalypha  australis, Alcea lencoranica,

(23 ma.s.l.) Polygonum nodosum, Persicaria lapathifolia

Solanum lycopersicum, Amaranthus

Potato (Solanum tuberosum, 400 m a.s.l.)

retroflexus, Digitaria sanguineus

Nicotiana tabaccum Z. (275 m a.s.l.)

Solanum nigrum, Amaranthus spinosus

Agricultural
£ Prunella vulgaris, Trifolium campetre, Inula
Corylus avellana Z. .
helenium,  Alcea  rugosa,  Amaranthus
(660 m a.s.l.)
retroflexus

(0.6402), our field works showed that the species is still
rare in these districts, suggesting that climatic potential
does not yet fully translate into realized distribution,
likely due to biotic interactions, dispersal limitations, or
local ecological constraints. Kur-Araz lowland and the
Nakhchivan Autonomous Republic showed very low
suitability (<0.05), consistent with the absence of field
records in these areas.

Future potential distribution. According to the model
predictions (2081-2100 periods) indicate that the
potential distribution of E. amnuus in the country is
expected to be mainly in the districts of the northwestern
and southern parts of Azerbaijan with relatively humid
climatic conditions. Under all future climate scenarios
(SSP1-2.6, SSP2-4.5, and SSP5-8.5), the highest habitat
suitability for E. annuus is predicted in Zagatala—
Balakan districts and Lankaran lowlands, which
represent the most humid parts of the country. These
areas are characterized by abundant precipitation and
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moderate annual temperature variation, which is very
close to the ecological requirements of the species.

In the northwest part of the country, areas of high
climatic suitability largely overlap with existing
protected areas (Shahdag National Park, Zagatala and
Ilisu State Nature Reserves). These areas encompass
extensive mountain forest ecosystems that are expected
to remain suitable habitat for the distribution and
long-term survival of E. annuus under future climate
conditions. At the same time, the Hirkan and Gizilaghaj
National Parks in southern Azerbaijan, situated in the
humid Lankaran—Astara lowlands, are predicted to
retain suitable environmental conditions, providing
stable habitat for the species even under high-emission
scenarios.

Moderate climatic suitability for the distribution of
the species is predicted to be mainly on the western
slopes of the Lesser Caucasus, especially in the regions
of Gazakh-Tovuz and Ganja-Dashkasan zones. The
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model results indicate that protected areas in these
areas (Goygol National Park, Shamkir State Nature
Sanctuary, and others) and surrounding protected forest
belts are expected to be prospectively suitable areas for
the long-term distribution range of the species. Less
suitable habitats are also preserved in the Turyanchay
State Nature Reserve, located in the central part of the
foothills of the Greater Caucasus, especially under the
SSP5-8.5 scenario. These projections indicate a possible
gradual expansion of suitable areas towards the foothills
and mid-mountain zones, while in the lowland areas,
a further decrease in habitat suitability is predicted in
SSP1-2.6 and SSP2-4.5.

In contrast, the potential distribution of the species
in Absheron, Kur-Araz lowland and the Nakhchivan AR
is predicted to remain unfavorable in terms of suitable
climatic conditions, with mean suitability values below
0.05. These regions, characterized by high temperatures
and limited precipitation, are considered unfavorable
for the establishment and spread of E. annuus. Even
under the most optimal climate scenario (SSP1-2.6),
no significant increase in habitat suitability is observed
across these areas.

Overall, future projections demonstrate a clear high
ecological stability of E. annuus in the humid regions of
Azerbaijan. Model results show that some of the areas
considered most suitable for the species overlap with
existing reserves. This highlights the important role
these protected areas will play as potential habitats for
species to survive in the face of climate changes. From
a biodiversity conservation perspective, these results
highlight that although E. annuus is a widespread
invasive plant, its long-term survival in the country
will depend on the preservation of humid habitats in the
mountainous and coastal forest zones of the country.

Field surveys revealed that E. annuus invasive
species is distributed in the western, northwestern,
and southern regions of Azerbaijan, from the plains
to the middle mountain belt. However, as a result of
assessment of the frequency, activity and abundance
of the species, it was found that the distribution of the
species is sparser in the northwestern part in contrast
to the southern and western districts (Tab. 1). One of
the main reasons for this is that the Greater Caucasus
region borders the Russian Federation and Georgia. It is
assumed that these plants are introduced into the natural
phytocenoses of the region by humans from neighboring
countries, either intentionally or accidentally [Abdiyeva,
2019]. Since the Greater Caucasus is the original area of
penetration of the species into Azerbaijan, this explains
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its wider distribution here. The species occurs mainly
in agrophytocenoses (roadsides and disturbed lands).
However, in recent years its distribution range has
expanded and has gradually spread to forest ecosystems
of the lower and middle mountain belts, especially
forest edges. This pattern is consistent with findings in
other temperate regions, where edge habitats serve as
corridors for the invasion of invasive species into more
natural ecosystems [ Dukes, Mooney, 1999; Pysek et al.,
2012].

In the southern part of the country, especially in
Lankaran, there is a noticeable discrepancy between
the recorded abundance of the species and the climate
suitability predicted by the model. Although MaxEnt
modeling for these areas indicates high potential
suitability for the species, actual populations remain
sparse. These differences are quite common in invasion
ecology and may be due to limited distribution of the
species, resistance of native plants, or small-scale
habitat conditions [Gallien et al., 2010]. This suggests
that although the humid climatic conditions of the
southern part of the country are favorable for the spread
of the species, E. annuus has not yet fully established
itself there and continues to lead the Greater Caucasus
in terms of realized distribution.

Future projections under SSP1-2.6 and SSP2-4.5
scenarios also indicate that suitable habitats for E.
annuus will be concentrated mainly in the northwestern
regions and humid zones of the south, while the
lowlands (Absheron, Kura-Araz lowland, etc.) and the
Nakhchivan Autonomous Republic will have minimal
climatic suitability for the species’ spread. This
highlights the importance of climatic factors in shaping
the potential distribution areas of invasive species,
while also emphasizing that the invasion is limited by
ecological and dispersal factors [Thuiller et al., 2005;
Early & Sax, 2014].

The findings from this study have significant
implications for management and monitoring of
biodiversity of Azerbaijan. This will support the
early detection and control of E. annuus in southern
districts (Lankaran) and continue future monitoring in
the Greater Caucasus to assess ecological impacts on
native plant communities. Overall, combining field data
with species distribution modeling provides a robust
framework for understanding both current invasion
patterns and potential future expansion of E. annuus in
Azerbaijan.
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Erigeron annuus (L.) Desf. (Asteraceae) noviiniin
Azarbaycanda yasayis miihitino uygunlugunun va
invaziya riskinin modellosdirilmasi: cari vo galacok
potensial yayilma

Aido Q. Ibrahimova, Rona T. Abdiyeva,

Ayna Y. Abdullayeva, Loman 1. Babayeva
Botanika Institutu Publik Hiiquqi Soxs, Azarbaycan Respublikast Elm vo
Tohsil Nazirliyi, A. Abbaszada kiic., giris 99, Baki, AZ1073, Azarbaycan

Erigeron annuus ndviniin bioloji invaziyalar1 diinya
lizro bir ¢ox ekosistemlorin biomiixtolifliyinoe tosir
gostora bilor. Bu nov yiiksok toxum istehsali, siiratli
boylima vo giiclii ekoloji uygunlasma qabiliyyati
vasitasila yerli bitki Ortiiyiinii tamamilo dayisdirmaya
gadirdir. Bu tadqiqat Azarbaycanda E. annuus ndviintin
yayilmasi, fitosenotik torkibi va ekoloji miihiti barada
ilk otrafli elmi todqiqatlari toqdim edir. 2022-2024-cii
illordo Azarbaycan Respublikasinin simal-qorb, qorb vo
conub bolgalarinds aparilmis ¢ol tadqgigatlarina asasan,
E. annuus diizonlikdon dag mesolorino qador miixtolif
yasayls miubhitlorindo rast golinir. E. annuus ndviiniin
on yiiksak bollugu vo aktivliyi simal-qarb rayonlarinda
(Balaken, Zaqatala, Qax) geyde alinmis, burada nov
asasan ¢amonlik vo mesokonari vegetasiyada Ustiinliik
toskil etmisdir. Noviin yayilmasimin modellogdirilmasi
(MaxEnt) yiliksok prognoz daqiqliyi gostormisdir (AUC
=0.95) vo noviin yayilmasinit miioyyon edon asas iqlim
faktorlar1 kimion isti dovr orzinds yagmti miqdari va illik
yagintt miiayyon edilmisdir. Cari uygunluq xaritalari
gostorir ki, Azearbaycanin gimal-qarbindaki riitubatli
rayonlar on alverisli yasayis mihitloridir, agag1 arazilor
va quraq rayonlar isa ndviin yayilmasi li¢lin asason
alverigsizdir. Golocok prognozlar (2081-2100) gdstorir
ki, SSP1-2.6, SSP2-4.5 vo SSP5-8.5 ssenarilorinog asason
Boyiik Qafqazin conub hissasindoki riitubastli oraziler
va Lonkoran diizenliyi, eloco do orada yerlogon qorunan
orazilor asason davamli yiiksok uygunlugu niimayis
etdirir. Naticalar gostorir ki, E. annuus ndviiniin indiki
yayilma arazilarinds sabit populyasiyalar qorunacaq va
bu, yerli bitki qruplasmalari {i¢iin uzunmiiddatli tohliika
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yarada bilor. Bunu nozors alaraq, effektiv idarsetma
strategiyalar1 ekoloji cohatdon hossas orazilordo erkon
agkarlama vo nozarat lizorindo comlonmalidir.

Acgar sozlor: bioloji invaziya, iqlim dayisikliklori,
MaxEnt, fitosenoziya, noviin yaylmasinin
modellasdirilmasi

MonenupoBaHue NOTEHIHAJIBHOI0 PacmpocTpaHe-
HHusl U pucka uHBa3suu Erigeron annuus (L.) Desf.
(Asteraceae) B A3ep0aiigxaHe

Awnpa I. U6parnumoBa, Pena T. AGpieBa,
Aiina FO. AGnynnaeBa, Jleman U. baGaesa

HUncemumym 6omanuxu Ilyonuunoe IOpuouyeckoe Jluyo, Munucmepcmeo
Hayku u Obpasosanusa Asepbatioxcanckoii Pecnyonuku, yn. A.Abbacsade,
nooveso 99, baky, AZ1073, Asepbationcan

buonorunueckas unBasus Erigeron annuus OKa3bIBaeT
BIHMSHHE Ha OMOPa3HO00pa3ue MHOTUX IKOCUCTEM MUPA.
OToT BUA CIIOCOOCH TpaHC()OPMUPOBATh MECTHYIO pa-
CTUTEJIBHOCTD 32 CYET BHICOKON CEMEHHOM MPOIYKTHUB-
HOCTH, OBICTPOTO POCTa M BBICOKOH AIKOJIOTHYECKOU
ajanTUBHOCTU. JlaHHOE HCCIENOBaHUE MIPEICTABISET
co00ii mepBoe oAPOOHOE N3YyUSHHE PACIIPOCTPAHEHUS,
(PUTOCOITMOIOIrMYECKOTO COCTaBa W IKOJIIOTHYECKOH
HUIKM BUJa B A3sepOaiimxane. [1o maHHBIM IMOJIEBBIX
uccaenoBaHui, npoBeaéHHbIX B 2022-2024 rT. B ceBe-
po-3amajHoOM, 3amaJHON U I0KHOW 4YacTsAX CTpaHsbl, E.
annuus BCTPEYaeTcs B pa3HOOOpa3HbIX MECTOOOUTAHH-
SIX — OT HU3MEHHOCTEH J10 TOpHBIX JiecoB. HanbombIas
IUIOTHOCTh U aKTUBHOCTH E. annuus 3a)UKCHPOBAHEI B
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ceBepo-3amaHbIX paiioHax AszepOaiimkana (bamakaH-
ckui, 3aratanbckuii, ['axckuii), Tie BUA AOMUHHPYET
MIPEUMYIIECTBEHHO B JYTOBOM W JIECOCTEITHOW pacTH-
TENBHOCTH. MOJETUpPOBaHHE PACIIPEIEIICHUs] BUIOB
(MaxEnt) moka3ano BBICOKYIO TOYHOCTH IPOTHO30B
(AUC = 0.95) u onpenenwyio OCHOBHbIE KIMMaTHYe-
ckre (hDaKTOpBI, BIUSIONINE HA PACIPOCTPAHCHHUE BH/IA!
OCaJIKM B CaMblil TEIUIBIA KBapTall U TOJIOBOE KOJIHYe-
CTBO OcaJikoB. KapThl TeKyIiei MpUTOIHOCTH CpEIbl
[OKa3ajiy, 4TO Hamboliee MOAXOAAIIMMH MECTOOOUTA-
HUSIMU SIBJISTIOTCS BJIQXKHBIE paOHBI CEBEPO-3aI1aTHOTO
AzepbaiikaHa, TOT/Ia KaKk HU3MEHHbBIE W 3aCyILIUBBIC
palioHBI B OCHOBHOM HEIPHUTOIHBI JUIsl pacipoCcTpaHe-
Hus Buga. [Iporuossr Ha Oymymee (2081-2100 rr.) mo
cuenapusm SSP1-2.6, SSP2-4.5 u SSP5-8.5 noka3zanu,
YTO BJIaXHbIE paiioHbl 10:kHOro bonbuoro Kaskasza u
JITHKIpaHCKOW HU3MEHHOCTH, & TAKXKE PACTIOI0KEHHBIC
3/IeCh OXpaHsIeMble TEPPUTOPHUH, COXPAHSIOT BBICOKYIO
MIPUTOAHOCTh JJIsL BUJA. DTH PE3yNbTaThl CBUICTENb-
CTBYIOT O TOM, YTO TEKyIIHE pPalOHBI PacIpOCTpa-
HeHus: E. annuus OyayT TOAJEPKUBATh CTAOWIbHBIC
MIOMYIISAUU U TPEICTABISIOT JOJITOCPOYHYIO YIpO3y
JUISL MECTHBIX PacTHTEJbHBIX coolmiectB. Dddexrus-
HbIE CTPaTeTuH yIPaBICHUS JIOJDKHBI, TAKUM 00pa3oM,
COCpE/IOTOYUTHCS HAa PaHHEM BBISBICHWU M KOHTP-
OJIe B 3THUX DKOJOTHYECKH YYBCTBHUTEIBHBIX 30HAX.
Knroueswie cnosa: buonocuueckas uneasus, usMeHeHue
kaumama, MaxEnt, ¢humocoyuonozus, mooeruposarue
pacnpocmpanerus U008





