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B cratee paccMmarpuBaeTcsi NPUMEHEHHWE COBPEMEHHBIX MOIXOJ0B K TapMOHHU3ALMU
HanmonanbHOM cTpaTerud Mo COXPAaHEHUI0O M BOCCTAHOBJIEHUIO CAMOOBITHOTO PacCTUTENIbHO-
(bJIOPUCTUYECKOTO pAaHOHMPOBAHUS, PEIKUX W HCYE3AIOIIMX BHJIOB PACTEHUW W TpuOOB Ha
tepputopun Kapabaxa. Jlns BBIACHEHHMS SKOJOTMYECKMX HW3MEHEHUH, NPOM3OLIeNNINX Ha
TEPPUTOPHUAX, OCBOOOKICHHBIX OT OKKyHanuu B pe3ynbTare Benukoit OTeuecTBEHHON BOWHBI,
MpeiCTaBisieTcs  IesiecooOpa3HOM  OIeHKa  MOTEHIuana  OBICTPOro  MOCIEBOEHHOTO
BOCCTaHOBJICHUS. C 3TOM LIENBIO 1711 U3YUYEHUS 3aKOHOMEPHOCTEN COXPAHEHHUsI U BOCCTAHOBJICHUS
Gbaopel U cpenbl OOMTaHMS B COBPEMEHHBIX YCIOBHUSX Ba)XKHO TPUHUMATh BO BHUMAaHHE
MOCJIEBOCHHBIN OMBIT B IPYTHX CTpaHAX MUpPa, OMMCAHHBIA B MUPOBOW HayuHOU nuTeparype. [Ipu
3TOM K IIJJAHUPOBAHMIO BOCCTAHOBJIEHUS M pPeadMIUTAlMM JAErpaJUpOBaHHBIX 3KOCHCTEM
Kapabaxa ciegyer npuBiedb HOBblE MHCTPYMEHTHI U TEXHOJOIMM, a TAKKE€ MHHOBAIL[MOHHBIE
yIpaBJIeHYeCKue NOAX0oAbl. IlociencTBuss COBPEMEHHBIX BOWH IPUBOAAT K COKPAIICHHIO
HOIyJIALUN MeCTHOU (yiophl M (ayHbl, K YMEHbIIEHUIO BUJOBOIO pa3HOOOpasus B IKOCHCTEMAX.
Kpome Toro, crnenmpuyHoe BIMsSHUE aHTPOIOT€HHBIX (PAKTOPOB B JIAHHBIX YCJIOBUAX CIIOCOOHO
IOPUBECTU K TMOJHOMY YHHUYTOXEHHIO MOMYJSIIMA M BHUAOB. YCTaHOBJIEHO, YTO pa3paboTKa
ONTUMAJIBHBIX CTpPATeTMil BOCCTAHOBIEHHS M peaOMIUTAllMM 3KOCUCTEM Ha TEPPUTOPHSIX,
NOCTPAAABIIMX B PE3yJbTaTe BOCHHBIX JEHCTBHMM, 3aBUCUT OT Xapakrepa, ysA3BUMOCTH U
YCTOMYMBOCTH HapylLIeHHUs OMOJIOIMYECKONW CUCTEMBI, a TAKXKE OT CPOKOB CMATYEHHS] HETaTUBHBIX
nociencTBUi. B cBsA3M ¢ 3TUM Ba)kHOE 3HAUEHUE UMEET U3yUueHre OMopa3sHooOpas3us 1 BbISBICHHE
INPOLUIBIX M HBIHEUIHUX TEHACHLUMH Ppa3BUTUSA 3KOCHCTEM, NPOTHO3MPOBAHHUE CLIEHAPUEB MX
OyayIlIero pa3BUTHs B PErHMOHE C HMCIIOJIb30BAHUEM a3POKOCMMUYECKUX U I'eOMH(OPMAIIMOHHBIX
ucciefoBanuil.  Jlnsg peanmuzanus 3TOM JEATENBHOCTH HEOOXOIMMO MPOBEACHUE IOJIEBBIX
UCCIIEI0BaHUM, UIMEIOIINX Ba)KHOE 3HAUEHUE /IS ONIPENIEIIEHUS CTaTyCca BUJIOB U CTETIEHU BIUSHUSA
M3MEHEHHUI Ha MECTHYIO (hJIopy, COCTABICHHs CIHMCKa PACTEHHI, a TaKKe BHECEHHE Pe3yJIbTaTOB
B uMeromuecs: 0a3bl JaHHBIX. MOHUTOPUHI HOBBIX HAaXOJOK, M3yYEHHUE COCTOSHUS TMOMYJISIIHNA
PEAKUX U MCYE3aI0NTUX BUIOB, CO3/IaHNE CEMEHHOTO (POH/A C IEeNIbI0 COXpaHEHUs in Situ U ex situ,
pa3paboTKa SJIEKTPOHHBIX KapT apeajoB pPACIpOCTpaHEHHUs BHUIOB PpacTeHMi, pa3paboTka U
BHEJIpEHUE IM(PPOBBIX TEXHOJOTUH JJIsi ONEpPaTHUBHOM OLIGHKH COCTOSIHUS KOMIIOHEHTOB
¢duToLIeHO3a — MEPBOCTENEHHBIE 3a7aun O00TaHUKOB. lleneHanpaBieHHas AEATEIbHOCTh YUCHBIX
SBJISIETCS] TAPAHTOM TPOBEJICHHS YCIIEITHON TMOJIUTUKHU 110 SKOJIOTUYECKON OIEHKE pazHooOpasus
PacTUTENIBHBIX PECYPCOB M MX MCIOJB30BaHMIO. B crarbe mpuBoasaTcs snaemMun Kapabaxckoro
pEruoHa, MOKa3aHO paCIpeeieHUE PacCTUTENBHOIO MOKpPOBa B 4-X re000TAaHMYECKUX paroHax
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Kapabaxa 1 1ano cpaBHEeHUE KPAaCHOKHMKHBIX BUJIOB, MPEJCTaBICHHBIX B 1 1 2 uznanusax KpacHoi
KHUTM A3zepOaiijkaHa U IUIAHUPYEMBIX JIs1 3-TO W3/aHus, YIOMUHAIOTCS BHJIbI, YTEPSIHHBIE B
npupoae. OtTaenbHO yKa3pIBaloOTCAd HSHIEMUKM Kapabaxckoro permoHa, pacrpeaeicHue
pacTuTenbHOCTH 1o 4 reoboTaHnueckuMm pailoHam Kapabaxa, mepeduciieHbl HcYe3arouue B
npupoae Buibl. Ha npumepe npyrux pernoHoB AzepOaiiikaHa I€MOHCTPUPYETCS] BO3MOKHOCTh
MIPOrHO3UPOBAHUA Ha Oy IyIIUi IEPUOJ paCIPOCTPAHEHUS] NHBA3UBHBIX M COXPAHEHMSI OMY TSN
pPEOKNX BUJIOB PACTECHHM.

Key words: plant diversity, rare and endangered species, conservation, Karabakh,
restoration, innovative methods

The article discusses the application of modern approaches to the harmonization of the
National Strategy for the Conservation and Restoration of unique vegetation-floristic zoning, rare
and endangered species of plants and fungi on the Territory of Karabakh. To clarify the
environmental changes that have occurred in the territories liberated from occupation as a result of
the Great Patriotic War, it seems expedient to assess the potential for rapid post-war recovery. For
this purpose, in order to study the patterns of conservation and restoration of flora and habitat in
modern conditions, it is important to take into account the post-war experience in other countries
of the world, described in the world scientific literature. At the same time, new tools and
technologies, as well as innovative management approaches should be involved in planning the
restoration and rehabilitation of degraded ecosystems in Karabakh. The consequences of modern
wars lead to a decrease in the populations of local flora and fauna, to a decrease in species diversity
in ecosystems. In addition, the specific influence of anthropogenic factors under these conditions
can lead to the complete destruction of populations and species. It has been established that the
development of optimal strategies for the restoration and rehabilitation of ecosystems in areas
affected by military operations depends on the nature, vulnerability and sustainability of the
violation of the biological system, as well as on the timing of mitigating the negative consequences.
In this regard, it is important to study biodiversity and identify past and current trends in the
development of ecosystems, predict scenarios for their future development in the region using
aerospace and geoinformation research. To implement this activity, it is necessary to conduct field
research, which is important for determining the status of species and the degree of influence of
changes on the local flora, compiling a list of plants, as well as including the results into existing
databases. Monitoring new finds, studying the state of populations of rare and endangered species,
creating a seed fund for in situ and ex situ conservation, preparing electronic maps of the
distribution areas of plant species, developing and implementing digital technologies for the rapid
assessment of the state of phytocenosis components are the primary tasks of botanists. The
purposeful activity of scientists is a guarantor of a successful policy for the environmental
assessment of the diversity of plant resources and their use. The article describes the endemics of
the Karabakh region, shows the distribution of vegetation cover in four geobotanical regions of
Karabakh and gives a comparison of the Red Book species presented in the 1st and 2nd editions of
the Red Book of Azerbaijan and the species planned for the 3rd edition, mentions species lost in
nature. The endemics of the Karabakh region, the distribution of vegetation in 4 geobotanical
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regions of Karabakh are indicated separately, endangered species are listed. On the example of
other regions of Azerbaijan, the possibility of predicting the distribution of invasive species and
preservation of populations of rare plant species for the future period is demonstrated.

Introduction.

It has been established that modern
warfare is one of the main forces associated
with environmental problems and the
reduction of biodiversity in a number of
regions (The environmental consequences of
War., 2000). Military conflicts have been
found to have a significant impact on the
biosphere at various ecological scales
(Dudley, J.P., Ginsberg, J.R., Plumptre, A.J.,
Hart, J.A., and Campos, L.C. 2002; Machlis,
G.E., and Hanson, T. 2008) . In addition to the
rather obvious negative consequences of war
on the human population, it significantly
affects the biodiversity and ecosystem
structure and function (Machlis, G.E., and
Hanson, T. 2008; Pendersen, D. 2002). The
problem of clarifying the ecological changes
that took place in the Karabakh region of
Azerbaijan as a result of the Patriotic War and
assessing the potential for rapid post-war
recovery with the application of modern
scientific approaches is currently in the
forefront. On the other hand, Azerbaijan’s
rich biodiversity and natural habitats are
increasingly exposed to anthropogenic
stresses and global climate change, the
decline of the number of populations of most
species, disruption of vegetation structure and
fragmentation are observed. The effects of
these factors can cause rare taxa to become
critical or disappear in a short period of time.
At the same time, the liberation of our lands
from occupation laid the foundation for a new
successful period of the Azerbaijani state,
society and economy.

26

First of all, it is necessary to apply
modern approaches to the coordination of the
National Strategy for the original plant-
floristic zoning in the territory of Karabakh,
conservation and restoration of rare and
endangered species of plants and fungi. As is
well known, innovative approaches to the
planning and management of effective
multifunctional nature conservation
landscapes are key (IUCN, 2021). Therefore,
it is expedient to involve new tools and
technologies and/or joint management
approaches in the planning of restoration and
rehabilitation of degraded ecosystems of
Karabakh with the participation of many
stakeholders.

The effects of modern warfare and
chemical pollution are causing to both
declining populations of local flora and fauna
and species diversity in affected ecosystems
(Dubey, A., and Shreni, P.D. 2008). It has
been established that the development of
optimal strategies for the restoration and
rehabilitation of ecosystems in areas affected
by hostilities depends on the nature,
vulnerability and sustainability of the
violation of the biological system, as well as
on the timing of mitigating the negative
consequences (Elisafenko, T.V., Dorogina,
O.V. 2019) . First of all, it is necessary to
study the optimal strategies for the
rehabilitation of ecosystems in the regions of
both positive and negative environmental
consequences of war, as well as to identify the
past and present trends in the development of
ecosystems such as the influence of
anthropogenic factors and climate changes



(Dubey, A., and Shreni, P.D. 2008; Dudley,
J.P., Ginsberg, J.R., Plumptre, A.J., Hart, J.A.,
and Campos, L.C. 2002) . It is also considered
an important tool for the study of biodiversity,
which includes the joint use of aerospace and
geoinformation research, in addition to
predicting future development scenarios of
natural ecosystems (Ali-zade, V.M., Salimov,
R.A. 2018).

It is expected that this will result in the
compilation of a new nomenclature list of
plant species growing in Karabakh and its
inclusion in the database of Azerbaijani flora;
the results of monitoring of rare and
endangered species will be reflected in the 3rd
edition of the Red Book of the Republic of
Azerbaijan. A special place is occupied by the
identification of economically significant
useful species (medicinal, food, fodder,
decorative, etc.), a detailed study of the
species composition, habitats, phytocenotic
features and resources, taking into account the
rich diversity of the flora of Karabakh. It is
important to study invasive species due to
their increased activity, leading to the loss of
biodiversity. Conservation strengthening and
restoring together with species risk reduction
and recovery indicators are the most pressing
issue of the day.

1. Plant protection strategy

Thus, it is possible to strengthen and
restore conservation by species risk reduction
and restoration indicators. All over the world,
nature is declining at an unprecedented pace
in human history. This is due to the pressure
of human actions. For example, species are
being lost as a result of the conversion of their
natural habitat to agriculture, forestry and
urban expansion, as well as their collection for
hunting, fishing, local consumption and
international trade. Climate change is also
exacerbating the situation. Up to one million
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plant and animal species are in danger of
extinction, and the loss of these species
threatens the ecosystem and ecosystem
services on which all life depends.

A number of provisions of the Plant
Protection Strategy by the International Union
for Conservation of Nature (IUCN) must be
taken into account in order to apply modern
approaches to the coordination of the National
Strategy for the original plant-floristic zoning
in the territory of Karabakh, conservation and
restoration of rare and endangered species of
plants and fungi: plant diversity clarification
and documentation; conservation of plant
diversity; sustainable use of plant diversity;
activation of knowledge and training on plant
diversity; creating opportunities for plant
conservation;  application of  modern
approaches and innovative solutions for the
conservation of biodiversity; assessment of
species in accordance with the requirements
of international standards.

It is clear that the Red List, which
represents plants which future is in danger,
shows the functional status of rare or
endangered species and provides information
on biodiversity violations. The Red List, as an
early warning system at the species and
ecosystem level, provides guidelines on the
direction of their conservation efforts. At the
same time, plant protection is related to the
application of morphology, taxonomy,
cytology, ecology, biogeography, genetics
and  molecular biology, mathematical
modeling and a number of science fields and
is solved in close cooperation.

2. Assessment of species in accordance
with the requirements of
international standards

The latest IUCN manual contains new
methods for material processing, modern
mathematical research and etc. As is well



known, innovative approaches to planning
and managing effective multifunctional
nature landscapes are key. Therefore, it is
expedient to involve new tools and
technologies in the planning of restoration and
rehabilitation of degraded ecosystems of
Karabakh with the participation of many
stakeholders. The optimal strategy is
connected primarily on the nature, sensitivity
and sustainability of the disruption of the
biological system, as well as the duration of
mitigation of negative consequences, as well
as the detection of past and present trends in
the development of ecosystems in the region.
This allows for a comprehensive study of
biodiversity which includes the joint use of
aerospace and geoinformation research, as
well as forecasting future development
scenarios.

Species risk reduction and recovery
metrics

The new IUCN — metric tool — on
species risk reduction and recovery promises
to help assess the conservation potential of
endangered biodiversity and identify targets
for the scale of the area or landscape in line
with the global strategy for biodiversity in the
post-2020 period. STAR quantifies the
potential contribution of specific threat
abatement and habitat restoration actions, or
the sum contribution of multiple actions, to
reducing extinction risk. Here it is important
to assess the condition of both individual
species and entire ecosystems.

Currently, the restoration work in the
world is carried out in two main directions:
the renewal of communities and the
restoration of populations. For example, in
forests, tree plant populations, which are
edificators, are restored primarily for the
purpose of restoring the original ecosystem.
At the same time, the reconstruction of the
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original structure and dominant species is an
imitation of the original ecosystem, but it is
also important to take measures to restore the
habitat.

4. International obligations

The most influential of
international conventions is arguably the

these

Convention on Biological Diversity (CBD).
Information from Red lists can be used to
measure progress in at least 13 of the 20
targets, especially Target 12. National red lists
can help countries measure their progress
toward the CBD Targets, and can inform
National Biodiversity Strategies and Action
Plans.

Extensive measures are being taken on
the clause 6.3.1.5. of the National Strategy for
2017-2020 “Development of best practices
and management plans for the sustainable use
of rare and rare species of fauna and flora in
the areas that do not have special protection
but
ecosystems” on the protection and sustainable

status are assessed as sensitive
use of biological diversity of the Republic of

Azerbaijan.

Hormonization of national approaches
to the Red list of plant with international
botanical and selection criteria for protected
species is of great importance for inclusion
rare and endangered species in the
forthcoming 3rd edition of Red book of
Azerbaijan. In this aspect, it is necessary to
take into account both international
obligations and the realias associated with the
liberation of the occupied and mercilessly
exploited territories of Karabakh and the
destruction of natural ecosystems and species.

Answering the region-specific key
questions offers important knowledge
concerning progress toward the Aichi



Biodiversity Targets, the Sustainable
Development Goals, and national policies

The Aichi Biodiversity Targets are
relevant to the Sustainable Development
Goals (SDGs). It is a very important tool for
measuring progress on Red Lists in at least 13
of the 20 targets. Goals 14 and 15 address
biodiversity and ecosystems explicitly and
correspond  closely with  the  Aichi
Biodiversity Targets. Beyond Goals 14 and
15, several Sustainable Development Goals
address the broader importance of
biodiversity and ecosystems for human well-
being. The European Union Biodiversity
Strategy 2020 aims to halt biodiversity loss in
the European Union, restoring ecosystems
where possible, and stepping up efforts to
avert global biodiversity loss. This underpins
the European Union’s commitment to the
Convention on Biological Diversity and the
Aichi Biodiversity Targets by integrating
policies on the ecosystem services approach
into member States' economies and planning.
Non-European Union countries contribute to
the implementation of the Aichi Biodiversity
Targets through national strategies, plans or
programmes. Most Europe and Central Asia
countries have developed a national
biodiversity strategy and a corresponding
action plan.

Methodological recommendations
for considering biodiversity when assessing
the prospects for restoration of forest
landscape IUCN

An approach based on the diversity of
species is essential to recreate more resilient
ecosystems and landscapes than other
approaches. The selection of ecologically
appropriate species is one of the most
important steps that can be taken in forest
landscape restoration.  Obviously, the
selection of species for restoration activities
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should start with soil-dwelling species and
plants. In most cases, degradation affecting
landscapes begins with a decline in soil
quality or erosion of the topsoil and leaching
of nutrients from it. The restoration of soil
condition to support vegetation growth is
essential, especially the re-establishment of
plant species as succession partners. At a
minimum, at least some of the components of
an integrated ecosystem approach shall be
applied in forest landscape restoration.

To do this, practitioners must have a
working knowledge of the types of
ecosystems in their geographic region, as well
as on known or major species. It is especially
important to take into account the sources of
data on Dbiodiversity cited by IUCN
(http://www.iucnredlist.org) in activities to
restore the biological diversity of Karabakh.
In some countries and regions, data on the
ratio of vegetation cover and used lands
(including forests and associated habitats) and
the distribution of species have been recorded
or observed over decades. In many cases, this
information is predominantly related to living
natural resources with commercial value.
These archives can be useful in identifying the
results of previous studies of local
ecosystems, including pre-existing
distributions of important species, which may
form the basis for future restoration activities.
Historical data on the distribution of animal
species may be required in the planning
process, especially if one of the goals is to
recreate the landscapes that support the
existence of these species. The natural return
of extinct species to the restored landscape
can serve as a general sign of a successful
outcome. On the other hand, within the
framework of an overall strategy for the
restoration of landscape and biodiversity as a
component of this process, it is recommended



that culturally important species and areas be
considered when planning the restoration
process, both in terms of the technical aspect
of restoration and in terms of interaction with
local communities.

5. Rare and endangered plant
species of Karabakh and activity for their
assessment and restoration

Along with the main drivers of the
ongoing loss of biodiversity and the reduction
of ecosystems (land degradation; habitat
fragmentation; inefficient use of natural
resources; pollution; spread of invasive alien
species; climate change) in Azerbaijan, the

consequences of the war in Karabakh
(radioactive contamination, mining) are
widespread.

Identification of priority species and
habitats and information gaps, assistance in
area-based conservation planning, raise of
communication and awareness, collection of
information on species for environmental
impact assessment, assistance in resource
allocation for biodiversity conservation, and
support of the development legislation are
part of the monitoring of the biodiversity
situation in the region are tasks within the
framework of monitoring of biodiversity in
the region.

Thus, to implement this activity, it is
necessary to conduct field research, which is
important for determining the status of species
and the degree of influence of changes on the
local flora, compiling a list of plants, as well
as including the results into existing
databases.

Monitoring new finds, studying the
state of populations of rare and endangered
species, creating a seed fund for in situ and ex
situ conservation, preparing electronic maps
of the distribution areas of plant species,
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developing and implementing digital
technologies for the rapid assessment of the
state of phytocenosis components are the
primary tasks of botanists. The purposeful
activity of scientists is a guarantor of a
successful policy for the environmental
assessment of the diversity of plant resources
and their use.

Below is presented the distribution of
wooden peculiar species in four geobotanical
regions of Karabakh, the endemics of the
Karabakh region and gives a comparison of
the Red Book species presented in the 1st and
2nd editions of the Red Book of Azerbaijan
and the species planned for the 3rd edition,
mentions species lost in nature. From this
point of view, the main trees distributed in the
forest ecosystems of Karabakh are the
following:

Kalbajar: bear nuts, Caucasian hornbeam,
beech

Zangilan: oriental plane tree, araz oak,

walnut, Caucasian hornbeam
Shusha: oak, beech, Caucasian hornbeam
Lachin: oak, Caucasian hornbeam

It is expedient to pay special attention
to restoration above mentioned species and
also planned to expand the number of
Karabakh plants in need of protection
included in the 1st and 2nd editions of the Red
Book of the Republic of Azerbaijan and
planned for publication in the I11. It is planned
to expand the number of Karabakh plants
(Fig.1). Comparatively, this scheme and the
list are presented below:

List of rare endemic plant species
distributed in Karabakh and included in
the 11 edition of the Red Book:

1. Corallorrhiza trifida - Early coralroot
2. Iris annae - Anna sisani



. Convallaria

transcaucasica -
Transcaucasian lily

. Salix pentandroides - Beserkokcikli
soyud

. Alcea sachsachianica — Sagsagan
gulxatmisi

. Astragalus zangelanus - Zangilan
milk vetch

. Centaurea karabaghensis - Karabakh
knapweed

. Globularia vulgaris -  Common
Globularia

In addition, it is recommended to
include 10 species in the third edition
of the Red Book:

. Carpinusoxycarpa H. Winkl. -
Endemic of Azerbaijan (Center of LC)
. Cephalantheraepipactoides Fisch.
&Mey. (South of the Lesser Caucasus
- Zangilan)

. Crataegusszovitsii Pojark. (Shusha,
Jabrayil, Hadrut)

. Cytisuscaucasicus Grossh. (center of
the Lesser Caucasus, Khambag)

. Genista transcaucasica (center of the
Lesser Caucasus, south of the Lesser
Caucasus)

. Liliumarmenum (center of the Lesser
Caucasus, North of the Lesser
Caucasus)
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7. Padusracemosa(Lam.) Gilib. (center
of the Lesser Caucasus.)

8. Sorbusturcica Zins. (Around Shusha)

9. Quercusaraxina (Trautv.) Grossh.
(boissieri Reut.) (Zangilan, Gubadli)

10. Urticapilulifera L. (Khudafarin)

On the example of other regions of
Azerbaijan, the possibility of predicting the
distribution of invasive species and
preservation of populations of rare plant
species are demonstrated for the future period
(Fig.2).
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threatens the quality of our lives, therefore,
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mobilize scientists to make reliable estimates,
develop models and forecast scenarios. It is
obvious that the implementation of innovative
investigations, the results of which can
contribute to the conservation and sustainable
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useful tool that meets modern challenges.
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