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Application of advanced processing of the remote sensing data on landuse/landcover changes in Zangilan
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Land use and land cover (LULC) changes covering the 32-year period during which the Zangilan
region was occupied and liberated from occupation were carried out in this study. The process was
compared using and classified open-source Landsat 4, 5, 8, 9, and Sentinel 2 data with 10-year
periods, plus the data ingested after the liberation date. The discrete indexing method was
developed and applied for this study. The method we applied was based on calculating various
indices and their application in the classification process to increase accuracy. The indices we used
include the Normalized Difference Vegetation Index (NDVI), Modified Normalized Difference
Water Index (MNDWI), and Salinity Index (S1). The validity of the process has been checked using
the SNAP ESA algorithm, based on Java Approximator, resulting in over 96.7% correct
predictions using the testing dataset.

Keywords: Land use and land cover, remote sensing, MNDWI, urbanization, vegetation, agriculture,

salinity

INTRODUCTION

Human societies are constantly transforming
nature to obtain food, fibre, fuel, and other
materials provided by ecosystems. Human
activities have indirectly or directly impacted 83%
of the earth's surface (Sanderson et al., 2002).
These land use/land cover (LULC) changes are
associated with resource availability, climate
fluctuations, and a wide variety of socioeconomic
factors (Lambin et al., 2003). LULC use change,
or simply land change, is a term used for the
changes that human beings have brought about on
the earth (Erle and Pontius, 2007). Changes in
land cover and land changes can negatively affect
sustainability in the ecosystem, and human
activities are considered one of the most
important factors that can accelerate this process
(Agarwal et al., 2001). Therefore, it is important

10.5281/zenodo.7464842
Auvailable online 30 December 2022

to identify any temporary land-use changes and
establish plans and a suitable management
strategy based on the obtained results.

The advancement of science and space
technology has increased access to fast, reliable,
up-to-date, and analyzable information is more
reachable. Nowadays, Remote Sensing (RS) and
Geographic Information Systems (GIS) are used
to detect LULC changes. RS and GIS are among
the most effective methods used to monitor LULC
use changes.

MATERIALS AND DATASETS

The Zangilan region was chosen for the
application of our method. The region is located
along the Okhchuchay river, 39°03'56"
N/46°41'49" E (Google Earth, 2022).
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Fig. 1. Landsat 8, June 2020 Satellite imagery of the AOI

The data obtained due to research purposes,
and the feature of the high frequency of revisit
time, enable the production of geographic
information on local and regional scales. In this
research, Landsat 4, 5, 8, and 9 images from June
1990, June 2000, August 2010, June 2020, and
July 2022, and Sentinel 2 images from June 2020
and July 2022 were used, respectively.

Using these data sources, users interested in
subject areas including land management, agro-
based conditions, hydrology, nature reserve and
vegetation, black carbon, natural resource
management, and global agricultural monitoring
can modify and alter the information.

The Sentinel Application Platform (SNAP)
architecture is used for Earth observation (EO)
processing and analysis. The SNAP architecture is
optimal for processing and analyzing Earth
observation (EO) data due to its extensibility,
modular platform, portability, tiled memory
management, generic EO data abstraction, and
graph processing framework. SNAP and the other
Sentinel Toolboxes support several other sensors
in addition to Sentinel sensors. The SNAP user
tool is made available to the Earth Observation
Community without charge by ESA/ESRIN.
Considering the mentioned characteristics, the
SNAP architecture and the Sentinel 2 datasets
provide excellent analytical research and
procedures opportunities.

METHODS

Pre-processing: Graph Builder feature of the
SNAP architecture has been used in Image pre-
processing which consists of the following steps:
uploading supported files, reprojecting each data
using Optical Sentinel 2 Reprojection tool,
resampling each dataset, and masking out the
study area (Fig. 1)

Indices: The method we apply is based on
calculating various indices and their application in
the classification process to increase accuracy.
The indices we used include the Normalized
Difference Vegetation Index (NDVI), Modified
Normalized Difference Water Index(MNDWI),
and Salinity Index.

Normalized Difference Vegetation Index: A
prevalent and commonly utilized remote sensing
index is the NDVI (Bhandari, Kumar, & Singh,
2012). The TOA reflectance of a red band at 0.66
m and a near-infrared (NIR) band at 0.86 m are
used to determine NDVI. While water and built-
up regions will be represented by near-zero or
negative values, the NDVI of a highly vegetated
area will lean toward positive values (Fig. 2).
Orderly, NDVI is given as (Braun and Herold,
2004):

NDVI = Pnir_— Pred
Pnir T Pred

Modified Normalized Difference Water
Index: The Modified NDWI (MNDWI) can
effectively reduce or even eliminate build-up
texture noise, plant noise, and ground noise while
enhancing open water characteristics. Therefore,
the area of the water samples is exaggerated. This
is because the increased water information on the
NDWI often masks noise from buildings.
MNDWI uses green and SWIR bands to enhance
open-water functionality. It also reduces the
characteristics of urban areas that often correlate
with open water in other indicators (Xu, 2006).
The MNDWI has the advantage of reducing and
even eliminating constructed land noise over the
NDWI, making it ideal for augmenting and
extracting water information for bodies of water
dominated by background-constructed land areas

(Fig. 3).

— B3 — B12
MNDWI = Green SWIR __

PGreen+ Pswir B3 + B12
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Fig. 2. NDVI visualisation of Landsat 4, 5, 8, 9; a) June 1990, b) June 2000, ¢) August 2010, d) June 2020,
e) July 2022, Sentinel-2; f) June 2020, g) July 2022

Fig. 3. MNDWI visualisation of Landsat 4, 5, 8, 9; a) June 1990, b) June 2000, c) August 2010, d) June 2020,
e) July 2022, Sentinel-2, f) June 2020, g) July 2022
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f

. g.
Fig. 4. Sl visualisation of Landsat 4,5,8,9; a) June 1990, b) June 2000, ¢) August 2010, d) June 2020, €) July
2022, Sentinel-2, f) June 2020, g) July 2022

Salinity index: The lack of vegetation can be
an indirect indication of the presence of salt in the
soil. Saline soils are often characterized by poorly
vegetated areas (Fig. 4). The salinity index is the
ratio of the red band to the near-infrared (NIR)
band (Dehni and Lounis, 2012). The salinity
index is calculated as follows:

_B3*B4

2

Classification: Classification is the method
of analyzing multiple images or bands that are
georeferenced to each other and bringing together
the ones with similar statistical properties in these
images into groups. As a result of classification,
image data with a certain number of thematic
classes are obtained.

Due to our purpose, we applied Random
Forest (RF) classification method provided by the
SNAP ESA architecture. The method we applied
is based on the calculation of various indices and
their application in the classification process in
order to increase accuracy. The indices we used
include the Normalized Difference Vegetation
Index (NDVI), Modified Normalized Difference

Water Index (MNDWI), and Salinity Index (SI).
The validation of the technique has been checked
using the SNAP ESA algorithm, and the results
are over 96.7% correct using the testing dataset.

RESULTS

Table 1. Color manipulation of the results

no data
urbanization
salinity
severe salinity
light bare soil

dark bare soil

agricultural vegetation
shrubland

sparse forest
mid-density forest

higher density forest

water stream
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According to the color distribution of the
classification stated above (Table 1.), between the
pre-occupation and 2000 data, the dramatic
change observed in urbanization due to the
deportation of the local population is evident. In
the visualization of the data of the year 2000, we
can observe the replacement of agriculture by
natural vegetation. However, there is also a rapid

decline in natural vegetation in the area.

Given the decline in the urbanization index
during that period, massive deforestation by
Armenia to use natural wood as an energy source
is the only satisfactory explanation (Fig. 5).

d. .
Fig. 5. The map represents LULC results of Zangilan a) 1990 b) 2000 c) 2010 d) 2020 e) 2022

After the Khoda Afarin dam, which
construction began in 1999, began to inaugurate
in 2008 (UNDP/GEF, 2013), a slight positive
change in agriculture is noticeable. This can be
seen in the controlled distribution of greenery in
riverside areas and the observed intra-network
trends in greenery.

However, in the period 2010-2020, the
degree of salinity in the area increased rapidly.
Deforestation and unplanned irrigation /
fertilization are considered the main causes of this

e

phenomenon. Although the development of
agriculture has increased slightly in the last 10
years, the indicators of urban infrastructure in
populated areas remained low due to the
vandalism of already-built settlements. On the
other hand, we can notice a considerable positive
change (from 2% to 6%) in urbanization when we
compare the results between the years 2020 and
2022 which was before and after the liberation.
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Sarqi Zongazurun Zangilan rayonu arazisinda torpaqdan istifads va torpaq ortiyi doayisikliklori
iizra masafadan zondlama molumatlarinin totbiqi

L2Ksrimli Nilufar irsad qizi, 23 Ohadov Boahruz Qazonfor oglu, % Qadirov Foxraddin Obiilfat oglu

! Istanbul Texniki Universitetinin Aspirantura Institutu, Istanbul, Tiirkiya
2Digital Umbrella MMC-nin Masafadan Zondlama va CIS Bélmasi, Bakz, Azarbaycan
84zorbaycan Respublikasi EIm va Tohsil Nazirliyinin Geologiya va Geofizika Institutu, Baki, Azarbaycan

Toqdim olunan todgiqatda Zongilan rayonu orazisinde isgaldan avvel, isgal orzinds vo isgaldan azad
edildikdon sonra 32 illik dovri ohato edon Torpagdan istifade / Torpaq Ortlyil doyisikliklori
siniflondirilorak analiz edilmisdir. Proses agiq monbadon slds edilmis 10 illik miiddsts sahib Landsat 4, 5,
8, 9 vo Sentinel 2 molumatlarindan istifads edilorok miiqayiss va tosnif edilmisdir. Bundan slavs, isgaldan
azad edilmo tarixindon sonra bir illik dovrlo iki ilin noticolori do analiz edilmisdir. Siniflondirmo
prosesinin doaqiqliyini artirmaq moaqsadi ils diskret indekslomo metodundan istifads edilmisdir. Bu metod
miixtalif indekslorin hesablanmasina va doaqiqliyi artirmaq iigiin onlarin diskret siniflondirilms prosesindo
totbigino osaslanir. Istifado edilmis indeksloro Normallasdirilmis Forq Bitki Ortiiyii indeksi (NDVI),
Modifikasiya edilmis Normallagdirilmis Forq Su indeksi (MNDWI) va Soranlasma Indeksi (SI) daxildir.
Prosesin etibarlilig1 “Java Approximator’-a osaslanan “SNAP ESA” alqoritmi ilo yoxlanilib vo naticads
test molumat dostindon istifado etmokla 96,7% etibarliliq prognozu slds edilib.

Acar sozlor: Torpagdan istifadsa va torpaq ortiiyii, masafadan zondlama, MNDWI, urbanizasiya, yasilg,
kand tasarriifati, soranlagma
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I[IpumeHeHue ycOBePUIEHCTBYOIIEH 00pPa0d0TKH TAHHBIX JUCTAHIIMOHHOT0 30HIUPOBAHNS 3eMJIH 110
3eMJIeNI0JIb30BAHUI0 U H3MEHEHHSIM PACTUTEILHOI0 MOKPOBa B 3aHTHIaHCKOM paiioHe BocTouHo-
3aHre3ypckoii odaacTu

12 Kapumiau Hunodgep Upman Kbi3bl, 2% AxajoB Bbaxpy3 I'azandap oruay, 3 Kanupos ®daxpanaun
AOyabpar oriy

Y Unemumym evicuezo obpazosanus Cmambynvcko2o mexuuvecko2o ynusepcumema, Cmamoyn, Typyus
2 [loopaszdenenue oucmanyuonnozo 3onouposanus u IUC OO0 «Quoxcuman Ambpennay,
baxy, Azepbaiioscan
3 Uncmumym 2eonozuu u 2eousuxu Munucmepcmea nayku u obpazosanus A3epbaiiosncanckol
Pecnybnuxu, baxy, Azepbaiioxcan

B nacrosieii padore ObUIM KiIacCU(PUIMPOBAHBI U aHATM3UPOBAHBI U3MECHEHMS B 3€MJICIIONIb30BAHUN U
PACTHUTENHHOM TIOKPOBE, OXBATHIBAIONINE 32-JIETHUH TEPHOJ], B T€UEHNE KOTOPOT0 3aHTHJIAHCKHHA paiioH
ObUT OKKYITMPOBaH W OCBOOOXIEH OT OKKymaiuu. Ilporecc cpaBHHMBAJICA U KiacCU(UIIMPOBAICS C
HCIIOIb30BAHMEM OTKPBITBIX CIIYTHWKOBBIX JaHHBIX, Takux kak Landsat — 4, 5, 8,9, Sentinel — 2 ¢
ACCATUIICTHUM TICPUOIOM. KpOMe TOro, K aHaJun3y ObLIH IIPUBJICYCHBI PE3YJIbTAaTbl OAHOJICTHUX M
JBYXJICTHUX HAOJIIOJICHUH IOCIE OCBOOOXICHUS OT OKKyMamuu. J[jisi MOBBIMICHUS TOYHOCTH IMpoiiecca
KJIacCU(pHUIMPOBaHUS ObUT pa3paboTaH ¥ NPUMEHEH METOJ JUCKPETHOrO  HHIECKCHUPOBAHHS.
HCHOHB?:YCMBIﬁ HaMHU METOJ OblI OCHOBaH Ha pacy€re pas3IMYHbIX MHACKCOB W HUX INPHUMEHCHUU B
nporecce KiacCH(pUKAIUK JITsl TTOBBIINICHHS TOYHOCTH. ODTH HMHJCKCHI BKIIIOYAIOT HOPMAJTM30BaHHBIN
passocTHbIM mHAeke pacturenbHocTH (NDVI), MomuduimpoBaHHBI HOpPMaIM30BaHHBIA Pa3sHOCTHEBIN
Boaueid mHACKC (MNDWI) u umnaekc comenoctu (SI). JlocTroBepHOCTH Tpoliecca Obla IpOBEpEHA C
ucnonb3oBanneM anroputMa SNAP ESA ma ocmoe Java Approximator, B pe3yipraTe 4Yero ObLIO
nony4dero 6oinee 96,7% TpaBUIBHBIX TPOTHO30B C UCTIOIB30BAHUEM TECTOBOTO HaOOpa JaHHBIX.

Knrouesvie cnosa: UHcnonvzosanue 3emenv u cmpyKmypa  3emMl1enojib306aHUA, ()ucmaHmeHoe

30HOUpOBane, MOOUDUYUPOBAHHLIL HOPMAIUZ0B8AHHbIL  pasHocmubill  800ubill  undexc (MNDWI),
ypbanuzayust, pacmumenbHOCMb, CelbCKOe X035UCME0, CONEHOCb

11
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The paper provides information about the threatened plants in Shusha and the surrounding areas.
According to obtained data, 233 rare species of higher plants of various groups found in the
Karabakh and Eastern Zangezur economic regions can be included in the future ""Red Book of
Karabakh”. 59 species of them are (28 families and 49 genera) endemic, sub endemic and rare
plants found in Shusha and the surrounding areas. 33 of these species (15 families, 27 genera) were
first described in Shusha and its surroundings (12 species were first described directly from Shusha
(10 families, 11 genera). The article describes the features (priority name, morphological features,
nomenclature type, distribution, ecological features and importance) of 12 species, described

directly from the surrounding areas of Shusha.

Keywords: Azerbaijan, Karabakh, Shusha, flora, protection

INTRODUCTION

Karabakh, as well as Shusha and its
surroundings, is  considered the  richest
phytogeographical region of the Republic of
Azerbaijan and the Caucasus as a whole. More
than 2000 species of higher plants (Pteridophyta,
Pinophyta, Angiospermae) are found in these areas,
and this is more than 42 percent of the species of
higher plants of the flora of Azerbaijan. First of all,
this diversity is due to the extreme complexity of
natural  conditions, and geological and
geomorphological structures here. There are many
types of medicinal, food, vitamin, tinctorial, fodder
and other useful plants among the species here.

The following plant groups are common in
Karabakh, Shusha and surrounding areas: forest
plants, mixed shrubland, phryganoid and steppe
vegetation, rock plants, wetland plants, subalpine and
alpine  meadows, including restored plant
communities in place of forest and steppe vegetation.

The districts around Shusha mean the
districts directly bordering Shusha. At the same
time, the board territories of Khankendi, Lachin,

and Khojavend (Hadrut) districts with Shusha
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were taken into account.

Unfortunately, the flora of Karabakh and
Shusha and surrounding areas were not specially
studied. Some data about the flora of the region
was obtained from expeditions organized by us to
the region before the occupation, multivolume
"Flora of Azerbaijan" (Flora of Azerbaijan, 1950-
1961), V.Hajiyev et al. "Altitude vegetation of the
Less Caucasus" (Hajiyev et al., 1990), "About the
nature of Ganjabasar and Karabakh" (Asgarov et
al., 2016) from the journal published by ANAS in
3 languages (here the vegetation of Karabakh was
written by wus), and also from "Plants of
Azerbaijan" (Asgarov, 2016). The valuable
information on the nature of Karabakh was also
given in the materials of the online conference
"Biodiversity, land and water resources of
Karabakh: past, present and future" (Asgarov,
2021), special issues of the journal "Science of life
and biomedicine" (Asgarov, 2021).

MATERIALS AND METHODS

Information on the flora, plant cover and
plant resources of the territory was based on

10.5281/zenodo.7464888
Available online 30 December 2022
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monitoring data conducted during numerous
floristic expeditions to Karabakh under the
authority of the author in the pre-occupation
years, analysis of collected herbarium and seed
materials and published data of obtained results
(Asgarov, 2005, 2006, 2008, 2011, 2016, 2019;
Asgarov et al., 2016). Furthermore, the materials
of the Herbarium Foundation of the Institute of
Botany of ANAS were studied in the Herbarium
Fund of Botanical Institute of the Russian
Academy of Sciences. The books and
monographs published on this topic were used
(Flora of Azerbaijan, 1950-1961; TIpumumnko,
1970; Hajiyev et al., 1990).

RESULTS AND DISCUSSION

Among the 266 names listed in both editions
of the Red Book of the Azerbaijan Republic (Red
Book of the Azerbaijan SSR, 1989; Red Book of
the Republic of Azerbaijan, 2013), the majority of
rare and endangered higher plants are found in
Shusha and adjacent districts: Shusha Gevani,

Shusha Khashasi, Kharibulbul and other species
of stone orchid, hip, etc.

The number of rare, disappearing, endemic,
and sub-endemic plants known to us in the
territories liberated from occupation was more
than nowadays. Currently, most of them were
destroyed during the Armenian occupation. Since
more than 54 thousand hectares of forest land
were destroyed during the occupation period,
valuable species in 2 reserves and 4 reserve zones
with a total area of 43 thousand hectares were
severely damaged.

223 rare species of higher plants (59 families,
140 genera) from various categories of the
Karabakh and East-Zangezur economic regions
can be included in the "Red Book of Karabakh".

The number of endemic, sub endemic and rare
plant species (28 families and 49 genera) found in
Shusha and adjacent districts is 59. 33 species (15
genera, 27 genera) were first described from
Shusha and surrounding areas (12 species were
first described directly from the Shusha region (10
genera, 11 genera) (Table 1, 2).

Table 1. Endemic, sube 1demic, and endangered species found in Shusha and surrounding areas

Family Genus Species’ name
1 2 3
. . A. kunthianum Vved.
Alliaceae Allium A. szovitsii Regel
Amarillidaceae Sternbergia S. vernalis (Miller) Gorer & J.H.Harvey (S. fischerana (Herb.) M. Roem.)
Apiaceae Astrantia A. maxima Pall.
Centaurea C. reflexa subsp. sosnovskyi (Grossh.) Mikheev (C. sosnovskyi Grossh.)
Cousinia C. cynaroides (Bieb.) C.A.Mey.
Helichrysum H. armenium DC.
Asteraceae Podospermum P. canum C.A.Mey.
Psephellus P. karabaghensis Sosn. in Grossh.
Tragopogon T. coloratus C. A. Mey.
Scorzonera S. pulchra Lomak.
Aquifoliaceae llex I. spinigera Loes (I. hyrcana Pojark.)
Brassicaceae Cardamine C.tenera S. G. Gmel. ex C.A.Mey
Campanulaceae Asyneuma A. campanuloi_des (_Bieb. ex Sims.) Bornm.
Campanula C. karabaghesis Mikheev.
Cerastium C. szowitsii Boiss.
Caryophyllaceae . D. capitatus J.ST-Hil.
Dianthus D. raddeanus Vierh.
Celtidaceae Celtis C. caucasica Willd.
Cupressaceae Juniperus J. foetidissima Willd.
Dryopteridaceae Dryopteris D. caucasica (A.Br.) Fr. — Jenk. et Corley
horbi Euphorbia E. iberica Boiss.
Euphorbiaceae up E. ledebourii Boiss.
A. dzhebrailicus Grossh.
b Astragalus A. karabaghensis Bunge
Fabaceae A. schuschaensis Grossh.
Onobrychis 0. schuschajensis Agaeva
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Table 1 continued

1 | 2 | 3
Trifolium T. bobrovii Chalilov
Hyacinthaceae Scilla S. siberica subsp. caucasica (Miscz.) Mordak (S. caucasica Miscz.)
Iridaceae Iris 1. caucasica Hoffm.
Liliaceae Tulipa T. armena Boiss. (T. karabachensis Grossh.)
T. schmidtii Fomin
Malvaceae Alcea A. sachsachanica lljin
Moraceae Ficus F.carica L.
Limodorum L. abortivum (L.) Sw.
hi h O. caucasica Woronow ex Grossh.
Orchidaceae Ophrys O. oestrifera Bieb.
Platanthera P. chlorantha (Custer.) Reichenb.
Pinaceae Pinus P. sylvestris var. hamata Steven (P. kochiana Klotzch ex C.Koch)
Punicaceae Punica P. granatum L.
Poaceae Co_lpodium C. versicolor (Stev.) Schmalh.
Triticum T. monococcum L.
Aconitum A. nasutum Fisch.ex Reichenb.
R | Delohini D. brunonianum Royle (D. foetidum Lomak.)
anunculaceae elphinium D. sowitsianum Boiss.
Pulsatilla P. violacea Rupr.
Amygdalus Prunus fenzliana Fritsch (A. fenzliana (Fritsch) Lipsky)
Crataegus C. orientalis subsp. szovitsii (Pojarkova) K.1.Chr. (C. szovitsii Pojark.)
Rosaceae R R. komarovii Sosn.
0sa R. sachokiana P.Jarosch.
Padus Prunus padus L. (P. avium Mill.)
Rubiaceae Galium G. hyrcanicum C.A.Mey.
Rutaceae Haplophyllum H. villosum (Bieb.) G. Don fil.
Digitalis D. nervosa Steud. et Hochst. ex Benth.
Scrophularia S. versicolor Boiss. (S. grosseimii Schischk.)
Scrophulariaceae Verbascum V. szovitsianum Boiss.
] . telephiiflia Vahl (V. minuta C.A.Mey.)
Veronica
V. amoena Stew.
Taxaceae Taxus T. cuspidata Siebold & Zucc. (T. baccata L.)
Total: 28 49 59

Table 2. Higher plant species described from Shusha and surrounding areas
(Species described in surrounding areas of the city of Shusha are highlighted in black font).

Family

Genus

Species’ name

1

2

3

Alliaceae

Allium

Allium kunthianum Vved.

A. szovitsii Regel

Amaryllidaceae

Sternbergia

S. vernalis (Miller) Gorer & J.H.Harvey (S. fischerana (Herb.) M. Roem.)

Ferulago F. setifolia C. Koch
Apiaceae Pfastirlaca P. armena Fisch. et C.A.Mey.
Pimpinella P. peucedanifolia Fisch. ex Ledeb.
Szovitsia S. callicarpa Fisch. et C.A.Mey.
e C. aduncum Fich. etC.A.Mey. ex DC.
Cirsium C. szovitsii (C. Koch) Boiss.
Echinops E. pungens Trautv.
Asteraceae H. camkorijense subsp. sericicaule (Schelk.et Zahn) Juxip (H. sericicaule
Hieracium (Schelk.et Zahn) Juxip)
Renealmia cincinnata (K.Schum.) T. Durand & Schinz (H. cincinnatum Fries)
Jurinea J. spectabilis Fisch. et C.A.Mey. (J.grossheimiiSosn.)
Brassicaceae Erysimum E. strictisiliguum N. Busch
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Table 2 continued

1 2 3
Caryophyllaceae Cerastiur_n C. szow'its.i.i B_oiss.
Gypsophila G. szovitsii Fisch. et C.A.Mey. ex Fenzl
Carpinus C. schuschaensis H.Winkl.
Corylaceae Corylus C. colurnal_.
Crassulaceae Rosularia R. sempervivum subsp. persica (Boiss.) Eggli(R. radiciflora Steud. ex Boriss.)
Euphorbiaceae Euphorbia E. ledebourii Boiss.
A. brachypetalusTrautv.
A. karabaghensis Bunge
Fabaceae Astragalus A. schuschensis Grossh.
A. dzhebrailicus Grossh.
Onobrychis 0. schuschajensisAgaeva
Lamiaceae Nepeta N. racemosa Lam. (N. transcaucasica Grossh.)
Malvaceae Alcea A. sachsachanicalljin
Ranunculaceae Delphinium D. brunonianum Royle (D. foetidum Lomak.)
Rosaceae Amygdalus Prunus fenzliana Fristsh (A. fenzliana(Fritsch) Lipsky)
Crataegus C.orientalis subsp. szovitsii (Pojarkova) K.1.Chr. (C. szovitsiiPojark.)
Euphrasia E. kurdicaKem.-Nath.
Scrophulariaceae Linaria L. kurdicaBoiss& Hohen.
Veronica V. intercedens
Total: 15 27 33

The analyzed endemic, sub-endemic and
endangered species described directly from these
areas are among the rare species listed in the table

and include 15 families, 27 genera, and 33
species. 12 species belonging to 10 families and
11 genera were described from the surrounding
areas of Shusha. They were studied in more detail.
The botanical data about these 12 species are
limited. Some of them were published in foreign
sources in 1837-1860. Their scientific names have
been transferred into synonyms of other species
several times. The nomenclature types of some
species are unknown. This does not allow them to
determine their status. We studied their fund and
herbarium data and tried to specify their botanical
descriptions, species, and places of distribution.

New information about the parameters of the
occurrence of these species in nature does exist,
which does not allow for regional estimating of the
degree of their rarity (status). Their occurrence in
nature is unknown. The categories (EX, CR, VU,
EN, NT, LC, DD), criteria (A, B, C, D, E) and
subcriteria (a, b, c, d), features (i, ii, iii, iv, v) of
these crops should be specified with additional
studies.

After obtaining this information, their
position in natural conditions will be clarified, and
measures for their protection will be developed.
According to the requirements of the International
Union for Conservation of Nature (IUCN, 2011),

rare plants found in Shusha and surrounding areas
are  mainly classified as CR-Critically
endangered (CR-Critically endangered), EN-
Endangered and susceptible to environmental
factors (VU-vulnerable) categories.

Data about 12 species described in Shusha
are followings:

Alliaceae J.Agardh

1. Kunt sogam - Allium kunthianum Vved.

Bulb ovoid, 0.75-1.5 (2) cm thick. The stem
is 5(10)-20(25) cm high, 1/2-1/3 is covered with
leaves. Leaves 0.5-1 mm wide, semi-cylindrical in
shape. The peduncle is unequal, shorter or 2-3
times longer than the flower.

The herbarium specimen, on which basis the
described species was collected in 1843 from the
Sakhsaghan mountain near Shusha city.
Lectotypus (Kudrjaschova, hoc loco, Kynpsmosa,
2001:128: «rumy»): «Caucasus. Dipsui Schusch.
Hohenacker» (LE! Cum 3 isolectotypi).

Herbarium specimens collected from Shusha
and Kalbajar also exist (BAK). The local
populations are known from some regions of the
Caucasus and Turkiye, Iran
(https://powo.science.kew.org/taxon/urn:lsid:ipni.
org:names:528267-1), it is a rare species.

It is found in subalpine and alpine zones,
mountain meadows and rocks. The blooming
period is in August, and the bearing period is in
September.
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It is a sub-endemic plant in Azerbaijan. It is
considered one of the wild ancestors of cultivated
onions (Fig. 1, Map 1).

Fig. 1. Allium kunthianum Vved.

Apiaceae Lindl.
2. Conubi Qafgaz xims1 - Pastinaca
armena Fisch. et C.A.Mey. ex Hohen.

Fig. 2. Pastinaca armena Fisch. et C.A.Mey.

It is a perennial herb. The stem is erect,
soft-hairy, branching, and culms (14) 30-50 (70)
cm high. Root and lower stem leaves are petiolate,
with 4-7 pairs of lateral segments; upper leaves
are sessile. Petals are yellow, fruits are glabrous
or slightly hairy, wide oval, (4)5-6 mm long, 4-5

mm wide.

Described from Shusha. (Sarial mountain)
(“in pratis subalpinis montis Sarial”). It is found
in subalpine and alpine meadows. Its isolated and
small populations are found in Khojavand,
Kalbajar and Fuzuli regions.

It is a valuable wild vegetable, spice, and
medicinal sub-endemic plant of Azerbaijan (Fig.
2, Map 2). Also its found in Turkiye.

It is a perennial plant with a height of 20-40
cm. The leaves are toothed, and oval-shaped and
have petioles. The inflorescence is a type of
calathium, large, globular. The flowers are pink.

Described from Azerbaijan on the basis of
Shusha and Ganja herbarium  specimens.
Lectotypus (Tscherneva, hoc loco): "In locis
saxosis provinciae Karabagh, circa munimentum
Schuscha, R. Hohenacker" (LE).

Asteraceae Dumort

3. GOzl yastibas - Jurinea spectabilis
Fisch. et C.A.Mey. (J.grossheimii Sosn. 1934, in
schedis)

Fig. 3. Jurinea spectabilis Fisch. et C.A.Mey.

The data about the existence of small
populations of this species in other areas of the
Lesser Caucasus, Asia, Iran
(https://powo.science.kew.org/taxon/urn:lsid:ipni.
org:names:845654-1) and in Nakhchivan were
recorded.

It grows on rocky slopes in the middle
mountain zone, blooms in July-August, bearing
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occurs in August.

It is a subendemic ornamental plant (Fig. 3,
Map 2).

Caryophyllaceae Juss.

4. Sovis ¢cogam - Gypsophila szovitsii Fisch.
et C.A.Mey. ex Fenzl, 1842, nom. illeg.

It is a perennial herb. The leaves are linear;
the tip is needle-shaped. Petals are pink, oblong,
and 1-2 times longer than the calyx. The pod is
egg-shaped.

Lectotypus (Barkoudah, 1962:132): “In prov.
Karabagh legit... Hohenacker (LE).”

The main areas of distribution are in Shusha
and Ganja, there are also some small populations
in Kura plain and Nakhchivan (Asgarov, 2016).

It grows on sandy, clayey slopes and rocks in
plains and lower mountain belts.

It is a subendemic ornamental plant of
Azerbaijan. (Fig. 4, Map 2).

It is not a short tree. Winged fruits are 5 cm
long, sharp.

Fig. 4. Gypsophila szovitsii Fisch. et C.A.Mey. ex
Fenzl

Corylaceae Mirb.

5. Susa valasi — Carpinus schuschaensis (C.
oxycarpa H.J.P.Winkl.; C. geokczaica Radde-
Fom.)

Lectotypus (Menitsky, hoc loco): “Prope
castellum Schuscha, Ne 3462, Herb.
K.Fr.Hohenacker” (LE; syntpi: B, LE (NeNe3443,
3455), G-BOIS, W).
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In addition to Karabakh, the presence of
small populations of the plant in the Greater
Caucasus and the Lankaran district is recorded
(Koncnekr ¢uopsr KaBkasa, 2012).

Fig. 5. Carpinus schuschaensis H. Winkl.

It is found in the forests of the lower-middle
mountain belt.

This is an endemic and main forest-forming
tree genus of Azerbaijan. (Figure 5, Map 1).

Euphorbiaceae Juss.

6. Ledebur siidlayan -
ledebourii Boiss.

The plant is annual, glabrous, the leaf is
linear, 2-4 cm long. The pod is ovoid, the seed is
flat and eggshaped.

Described from Shusha. However, since
there are no samples of this plant in the
Azerbaijan herbarium, its lectotype was selected
from samples of Ganja. Lectotypus (I'ensrman,
2000:104): «In planitie territorii Elisabethopoleos,
Flora Transcauc., 21 V 1844, No. 1445, Kolenati»
(LE).

It grows on stony slopes of the lower
mountain belt.

It is found around Shusha and Ganja.

This is a subendemic plant of Azerbaijan. It
is rich in biologically active substances. There is
little information about the state of its natural
population (map 2). It is also found in Crimea and
Turkey (Koncmexr ¢utopsr KaBkaza (2012)).

Fabaceae Lindl.

Euphorbia
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7. Susa gavani - Astragalus schuschaensis
Grossh.

It is a perennial grey hairy plant. The stem is
8-20 cm tall, the stalk is gray, sometimes with
black hairs. Calyx toothed. The corolla is light
yellow, and the upper part of the vexillum is
slightly concave. Beans are white or black hairy
(Grossheim, 1952).

Fig. 6. Astragalus schuschaensis Grossh.

Typus: "Karabagh, ad N. W.urb. Schuscha,
ad rupes, 19 VI 1936, N. Curvitsh" (BAK)

It was collected in the vicinity of Shusha -
Sary-baba and Saksagan mountains.

It is found in the lower and middle belts of
the mountains, on stony and gravelly slopes.
Information about the places of natural
distribution and the dynamics of the number of
plants is limited. It is endemic to Azerbaijan. Its
significance has been poorly studied. Close
species have many biologically active substances,
they are valuable fodder plants (Fig. 6, map 1).

8. Cobrayil gavani -  Astragalus
dzhebrailicus Grossh.

This is a perennial densely soft-hairy plant
10-20 cm high. The leaves consist of 12-16
leaflets. The corolla is light violet, and the upper
part of the vexillum is round (Grossheim, 1952).

Typus: A3CCP, «tOxnbiii Kapabax, T.
Tymacny, 31V 1935, 4. Ucaes» (BAK).

In addition to Tumaslu mountain, it was also
collected from the territory of Gubadli district

("promontorio m-tis Top - Agatsh™).

It is found on gravel slopes of the lower belt
of mountains, among xerophytic bushes. It is
subendemic to Azerbaijan.

It is also found in East Turkiye and N.W.Iran
(https://powo.science.kew.org/taxon/urn:Isid:ipni.
org:names:477241-1). Its significance has been
poorly studied. Close species have many
biologically active substances, they are valuable
fodder plants (Fig. 7, map 1).

Fig. 7. Astragalus dzhebrailicus Grossh.

9. Susa xasas1 - Onobrychis schuschajensis
Agaeva 1967.

Fig. 8. Onobrychis schuschajensis Agaeva
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Perennial 20-50 cm tall, corollais white,
densely hairy.

Described from the surroundings of Shusha
Type: (A.M.Ackepos). Karabakh, Shusha, on dry
clayey and stony slopes. 24.05.1965 Leg. Araera
O./1. (BAK!); Isotypus (A.M.Ackepos,
16.12.1986). Karabakh, Shusha, on dry clayey
and stony slopes. 24.05.1965 Leg. Araesa O.Jl.
(BAK!).

It has not been collected since 1965, when
the plant was described. The type was collected
by the author only from one place; Shusha, suburb
of Karabakh (2 samples).

It is found on dry gravel slopes.

It is endemic to Azerbaijan and is considered
the ancestor of cultivated varieties of sainfoin
(Fig. 8, map 2).

Lamiaceae Lindl.

10. Conubi Qafgaz pisiknanasi - Nepeta
racemosa Lam. (N. mussinii Spreng.; N.
transcaucasica Grossh.)

Described from the surroundings of Shusha,
the type is unknown.

Small  populations are available in
Khojavend, Kelbajar, Lachin and Zangilan
districts.

It is found on arid slopes and arid, stony and
gravelly slopes from the subalpine belt to the
mountain belt.

Fig. 9. Nepeta racemosaLam.

This is a subendemic and valuable medicinal
plant of Azerbaijan. This species was also found
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in Turkiye and N.W.Iran
(https://powo.science.kew.org/taxon/urn:Isid:ipni.
org:names:452683-1).

The status of this species needs clarification.
This species is considered a synonym of N.
racemosa Lam. species in some sources (WFO).
the Caucasian researcher of this genus Yu.L.
Menitsky recognized this species as independent
(1992) (Fig. 9, Map 2).

Malvaceae Juss.

11. Saxsagan giilxotmisi — Alcea
sachsachanica Iljin.

This is a perennial herbal plant. The stems are
50-70 cm high. The leaves are star-shaped and
short-hairy. The leaf blade is similar to the leaf
blade of a fig, heart-shaped at the base. The flowers
are densely hairy; the epicalyx is shorter than the
calyx by almost twice. The corolla is yellow.

Typus: Transcaucasia, Azerbajdzhan,
Karabach, propemontem Sach-Sachan. 8 VIII
1929, legit A.Kolakovsky (LE).

Distribution areas are Shusha surroundings -
Sakhsagan mountain, Cidir plain, Khankendi, it is
uncommon in Domu village of Khojavand district
and East Zangezur.

It is found on dry stony slopes, in various
grass and cereal, and mountain-xerophyte groups
of the middle mountain belt. It is a drought-
resistant heliophyte plant.

It is endemic to Azerbaijan, a valuable
medicinal and ornamental plant (Fig. 10, Map 1).

Fig. 10. Alcea sachsachanica Iljin.
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Rosaceae Juss.

12. Sovits yemisam — Crataegus orientalis
subsp. szovitsii (Pojarkova) K.1.Chr. (Crataegus
szovitsii Pojark.)

It is a small tree or shrub. The cortex is
brown-grey. The leaves are five-lobed, and the
petiole is short. The corolla is white; the fruit is
12-15 mm in diameter.

| Transcrncasin, Asertujdetan, tisy. Divetval ,4nter
jRlunlar ot metafTej~dng, in
e

Fig.11. Crataegus orientalis subsp. szovitsii
(Pojarkova) K.I.Chr.

Lectotypus: Karabagh orientalis, in collibus
prope Schuscha, Hohenacker, n° 3423, fl.; (LE).

It is also found in Khojavend, Hadrut,
Shusha, Jabrail and Turkiye, Iran
(https://powo.science.kew.org/taxon/urn:lsid:ipni.
org:names:967723-1).

It is found in the mid-mountain zone, rocky
slopes, and bushes. This is a subendemic, valuable
medicinal and food plant of Azerbaijan (Fig. 11,
map 1).

At present, large-scale restoration and
construction work is conducted in Shusha and its
surroundings. We hope that in the near future,
along with these works, security measures will be
completed, we will be able to organize long-term
floristic expeditions to Karabakh, and will study
in detail the rare plants in this area and start
compiling the Red Book of Karabakh.
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Susa va Susaotrafi arazilords itmok tohliikasinds olan ali bitkilor
Isgaorov Aydin Musa oglu
Azarbaycan Respublikasi EIm va Tahsil Nazirliyinin Botanika Institutu, Baki, Azarbaycan

Mogalado Susa vo Susastrafi orazilords itmok tohliikesinds olan ali bitkilor hagqinda malumat verilir.
Miiayyan edilir ki, Qarabag va Sorqi Zongoazur iqtisadi rayonlarinda miixtslif kateqoriyalardan olan 233
nadir ali bitki ndviine rast galinir, bunlar da yaxin golocokds yazilacaq "Qarabagin Qirmizi kitabi"na daxil
edilo bilor. Bunlardan Susa vo Susastrafi orazilords rast golinan endem, subendem va nadir bitkilor 59
novdir (28 fasilo va 49 cins). Bu novlarden do 33-i (15 fasilo, 27 cins) Susa va Susa otrafindan tosvir
olunmusdur (bilavasita Susa sahari arazisindan tasvir olunanlar 12 névdiir (10 fasila, 11 cins)). Maqalada
homin 12 ndviin xarakteristikas1 (prioritet adi, morfoloji saciyyesi, nomenklatur tipi, yayilmasi, ekoloji
xiisusiyyatlori vo oshomiyyati) verilir.

Acar sézlar: Azorbaycan, Qarabag, Susa, flora, miihafizo

Boicuine pactenus Llymsl u ee okpecTHOCTEH, HaX0AsIIIUECH MO/ YIPO30i HCYe3HOBEHU S
AckepoB AiiabiH Myca oriy

Hnemumym 6omanuxku Munucmepcmea Hayku u 00pazosarnuss A3epoaiiosncanckoul
Pecnyonuku, baxy, Azepoaiidxcan

B craTtee coobmaercs o Bumax BeICIIUX pacTeHuil ropona lllymma u ee oKpecTHOCTEeH, HaXOISAIMUXCS Ha
TpaHW WCYE3HOBEHMS. bpUTO ycTaHoBieHo, dYro Ha Tepputopun Kapabaxckoro u Boctouno-
3aHTe3ypcKoro SKOHOMUYECKUX PailOHOB BCTpedaroTcs 233 penkux BHIA BBICIIUX PACTEHWH pa3imdHON
Kareropun penkoctu. PekomeHnmyercs BkimounTh X B «Kpacuyro kamry Kapabaxa», coctaBieHue
KOTOpOi HamedaeTcs B Omkaiimiee Bpemsa. U3 ykazanubeix 233 BumoB 56 (28 cemeiictBs u 49 poznoB)
HaxozsTcs Ha Tepputopun Lymier u ee okpecTHOCTSIX. OHU TaKKe SBISIOTCS DHAEMaMH, CyOd HIEMaMHt 1
penkumu Bugamu. W3 umcia 3tux ke BumoB 33 Buma (15 cemeiictB u3 27 pomoB) OBLIH OMHCAHBI, Kak
HOBBIE s Haykd. 12 w3 3tux BumoB (10 cemeiictB m 11 ponoB) mpom3pacTaroT HEMOCPEICTBEHHO B
[llyme. B crathe mpuBeAEHH MJaHHBIE IO MOP(OIOTHH, OSKOIOTHYECKHX  OCOOEHHOCTSIX,
HOMEHKIIATypHOMY THITY ¥ 3HAYEHHUIO dTUX BHUJIOB.

Kntrouesnie cnosa: Azepoaiioscan, Kapabax, [Llywa, ¢propa, oxpana
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The presented article provides information about the reptiles (Reptilia) of Karabakh and the
ecological changes that occurred in their habitats during the occupation. 37 species of reptiles are
distributed in Karabakh. Of the reptiles, there are 3 species of turtles (Testudines), 19 species of
lizards (Sauria) and 15 species of snakes (Serpentes). In Karabakh, reptiles are mainly distributed in
the semi-desert, dry-steppe, xerophyte-steppe, forest-shrub landscapes (200-1500 m above sea level) of
the plains, low and medium highlands. Reptiles are rarely found in subalpine and alpine meadows of
the highlands (1900-3000 m above sea level), and in forest and meadow-shrub landscapes of the
middle highlands (700-1500 m above sea level). In the Karabakh territories, which were subjected to
looting and the destructive effects of war factors (I and 11 Karabakh wars) for a long time, fauna
species, including the habitats of reptiles, have undergone quality changes. Densely populated
settlements with intensive human activity (city, village, settlement, etc.), which are anthropogenic
biotopes, are unfavorable for most reptile species. However, the natural landscape was restored in the
ruins of uninhabited and destroyed cities and villages during the occupation period, and natural
biotopes suitable for reptiles were created. In these biotopes, where there is no human presence, there
are food resources that are important for the settlement of reptiles and shelters (ruins) suitable for
hiding, laying eggs, and wintering. The creation of suitable habitat for reptiles in the ruined areas of
the liberated Agdam, Fuzuli, Jabrayil, Zangilan and Gubadli regions of Karabakh has led to the
dense settlement of reptiles in these areas. The widespread reptile species of these areas are
dominated by snakes, especially the Levantine viper, which is a venomous species of snake. In the
periods of high activity of reptiles (spring-summer months), there are more cases of encounters with
these snakes, and it is appropriate to consider this factor from the point of view of the safety of people
working in the areas.

Keywords: Occupation, reptiles, habitats, ruins, settlement

INTRODUCTION

Karabakh is one of the geographical areas of
Azerbaijan rich in reptiles (Reptilia). The role of
reptiles is important for the stability of fauna
diversity in ecosystems. They are included in the
feed ration of birds of prey and mammals, and at
the same time, they participate in the regulation of
the number balance of these species by feeding on
small mammals (rodents), birds and chicks, and
various invertebrates. Reptiles also benefit crops

10.5281/zenodo.7464897
Auvailable online 30 December 2022

and agriculture by eating and destroying pests and
rodents. In this respect, they are also useful for
forest protection, agriculture and horticulture.
Therefore, the complications that occur in the
reptile fauna do not go unnoticed for both nature
and the population.

The territories of Karabakh were subjected to
Armenian occupation for nearly 30 years, cities
and villages were looted and turned into ruins,
and were subjected to the destructive effects of
war factors (I and Il Karabakh wars).
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Undoubtedly, all this has led to the diversity of
fauna, including species of reptiles, qualitative
changes in their habitats (vegetation, fauna
composition, relief, calmness factors, etc.).
Considering that reptiles are more sensitive
representatives of the fauna to changes in the
quality of their habitat, occupation factors are
expected to have a greater impact on this fauna.

RESULTS AND DISCUSSION

The study of the available literature shows
that 37 species of reptiles are distributed in the
plains, foothills, mountainous areas and forests of
Karabakh (Alekperov, 1978; Alekperov, 1982;
Jafarova, 1984; Jafarova et al., 2014; Taxonomic
spectrum of Azerbaijani fauna (Vertebrates,
2020). This is 58.7% of the reptile fauna of
Azerbaijan (63 species). Among the reptiles, 3
species of turtles, 19 species of lizards and 15
species of snakes are common. In Karabakh,
reptiles are mainly distributed in the semi-desert,
dry-steppe, xerophyte-steppe, forest-shrub
landscapes (200-1500 m above sea level) of the
plains, low and medium highlands. In the
subalpine and alpine meadows of the high
highlands (1900-3000 m above sea level), in the
forest and meadow-shrub landscapes of the
middle highlands (700-1500 m above sea level),
reptiles are rarely found (striped lizard - Lacerta
strigata, true grass-snake - Natrix tessellata,
Natrix natrix - ordinary grass snake, Coronella
austriaca - common brown snake, South
Caucasian rattlesnake - Zamenis hohenackeri).

3 species of reptiles (Lacerta strigata, Natrix
tessellata, Natrix natrix) are found in all
landscapes. Levantine viper (Macrovipera lebetina
obtusa Dwigubsky, 1832), a poisonous shake
dangerous for human life and agricultural animals,
is widespread in the plains, foothills and
mountainous arid areas of Karabakh (Aghdam,
Fuzuli, Jabrayil, Zangilan, Gubadli). In the steppe-
xerophytic and xerophytic mountainous areas of
Karabakh (Kalbajar plains), another poisonous
snake species belonging to the shield viper
(Vipera/Pelias) - the Yerevan viper (V.eriwanensis
Reuss, 1933) is also likely to spread (Alekperov,
1982). During the Soviet period, hundreds of
Levantine vipers were hunted every year from the
arid areas of the plains and foothills of Karabakh
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and used for the production of shake venom
(Isgandarov, 2013, 2016). This supply was
important for density regulation in viper snake
populations in those areas.

6 species from the reptile fauna of Karabakh
(Mediterranean tortoise - Testudo graeca, desert
agama - Trapelus ruderatus, Asian naked eye -
Ablepharus pannonicus, common brown snake -
Coronella austriaca, Urartian elaphe - Elaphe
urartica (=Elaphe sauromates) and South
Caucasian elaphe - Zamenis hohenackeri)
Included in the "Red Book" of the Republic of
Azerbaijan (2013). Mediterranean turtle - Testudo
graeca vulnerable (VU), Rostombeyov's lizard -
Darevskia rostmbekovi are included in the "Red
List" of the International Union for Conservation
of Nature (IUCN) with the status of critically
endangered (CR) species. Testudo graeca is also
included in the list of species prohibited from
international trade (CITES). Among the snhakes,
Zamenis hohenackeri and Elaphe urartica are
endemic species of the Caucasus.

Reptiles are representatives of the fauna that
are more sensitive to quality changes and
pollution of the habitat. Degradation of habitat
quality (disruption of natural vegetation, reduction
of fauna composition, influence of anthropogenic
factors, etc.) weakens and gradually destroys
reptile  populations. The elimination  of
anthropogenic impacts on the habitat and the
restoration of a natural landscape favorable for
reptiles strengthens the reptile population.

The monitoring carried out in the liberated
areas of Eastern Zangezur (Fuzuli, Zangilan,
Jabrayil and Gubadli) showed that biotopes
suitable for reptiles were created in the place of
ruined settlements (Figure).

Deterioration of the quality of habitats is
mainly related to the human factor and occurs as a
result of the transformation of natural areas into
agrocenoses and  anthropogenic  biotopes
(residences, fields and gardens). In agrocenoses and
anthropogenic biotopes, the habitat conditions of
reptiles only deteriorate, they are destroyed by
people because of negative attitudes. Therefore,
reptiles move away from such biotopes (cities,
settlements, villages, gardens, fields, etc.) and settle
more in areas with less anthropogenic load and
human presence. Although the species of reptiles
were mainly distributed in natural landscapes in the
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pre-occupation period, the biotope landscape was
different in the post-occupation period, and the
transformation of anthropogenic biotopes (city,

town, village, etc.) into "natural” biotopes (ruins)
during the occupation period changed the nature and
range of the habitat of reptiles, including snakes.

Fig. Ruined settlements and restored natural landscape (grassy thickets) in liberated Fuzuli region, September 2022.
Photo: G. Gasimova; Levantine viper (Macrovipera lebetina obtusa Dw.,1832). Photo: T.Iskenderov

During the period of occupation, information
on Armenians' hostile attitude towards natural
ecosystems, especially forests and rivers
(deforestation, pollution of rivers, looting of
natural resources, etc.), serious damage to nature,
diversity of flora and fauna, destruction of
territories and turning them into ruins were widely
reported in the local press. It is known that in the
absence of human presence and activity, a
disturbed natural landscape or biotope (vegetation
and fauna) gradually recovers itself. Therefore,
during the occupation of Karabakh, natural
biotopes recovered in these ruins without human
presence and activity. In the areas of Agdam,
Fuzuli, Jabrayil, Zangilan and Gubadli regions

that were freed from occupation, over time,
densely populated areas and intensive economic
activity, the characteristic vegetation (grass and
bushes) of the natural landscape (semi-desert and
steppe) has been restored, followed by the
characteristic fauna composition (small mammals,
birds, lizards, etc.) formed, endless ruins turned
into “snakes crawling” deserts. In these restored
natural  biotopes, small mammal fauna
(Mammalia) belonging to the groups Insectivora
and Rodents - Rodentia, which are the feeding
objects of reptiles, ground feeders belonging to
the groups Galliformes, Columbiformes and
Passeriformes of the bird fauna (Aves) and
species that nest on the ground, in bushes, on
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rocks, and on roofs are settled. Countless building
ruins in the area are convenient shelters for
reptiles to hide, lay eggs and hibernate. All these
are biotic and abiotic factors that determine the
dense settlement of reptiles in areas freed from
invasion. Therefore, in the liberated territories of
Karabakh (ruins and adjacent territories), a high
density of reptiles, including snakes, is observed.

On the other hand, the influence of war
factors (I and Il Karabakh wars) on the nature of
the distribution of reptiles in the territories freed
from occupation should also be taken into
account. During the active periods of the wars, the
destruction caused by artillery, aviation and tank
fires on the ground, and countless large and small
defense fortifications and trenches, which were
built, damaged the relief of the area. This type of
terrain damage has a negative impact on
populations by making it difficult for reptiles with
limited mobility to move biotopes during feeding,
breeding and wintering periods. As a result of the
impact of such disturbing war factors, the reptiles
were forced into the areas where these effects are
less - the ruined areas, and the settlement in the
ruined areas increased.

Thus, a dense population of reptiles can be
observed in the liberated areas of Karabakh,
especially in the ruined areas of Agdam, Fuzuli,
Jabrayil, Zangilan and Gubadli regions. Among the
widespread reptiles of these areas, shakes
predominate, especially the Levantine viper, a
species of venomous shake. During the periods
when reptiles are more active (spring-summer
months), there are more cases of encounters with
snakes, and it is reasonable to consider this factor
in terms of the safety of people working in the
areas.

INNOVATIONS

In the studies, the species diversity of the
reptile fauna in the Karabakh territories freed from
occupation, the influence of biotic and abiotic
factors related to occupation and war factors on the
habitat of reptiles, the nature of distribution and
settlement in the area were analyzed from an
ecological aspect. Self-restoration of natural
biotopes in settlements that were freed from
occupation and turned into ruins, the absence of the
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human factor created conditions for the dense
population of reptiles, including snakes, in these
areas. It is appropriate to consider the results of this
study from the point of view of the safety of the
people working in the construction stage in the
occupied territories and the population during the
"great return”

CONCLUSION

1. There are 37 species of reptiles in the liberated
territories of Karabakh. 3 species of them are
turtles, 19 species of lizards and 15 species of
snakes. 6 species of reptiles common in the
territories of Karabakh were included in the
"Red Book" of the Republic of Azerbaijan
(2013).

2. In Karabakh, reptiles are mainly distributed in
lowland, semi-desert, dry steppes, as well as
xerophyte-steppe, forest-shrub landscapes(200-
1500 m above sea level). Reptile species are
mostly settled in the territories of Agdam,
Fuzuli, Jabrayil, Zangilan and Gubadli regions.

3. The lack of human presence and activity in the
territories of Karabakh, which were reduced to
ruins as a result of the occupation for many
years led to the restoration of natural steppe
and semi-desert biotopes (characteristic plant
cover - grass and bushes, characteristic fauna -
small mammals, birds, lizards, etc.) and so
caused the dense population of reptiles in those
areas.
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Isgaldan azad edilmis qarabag arazilorinin siiriinonlari (Reptilia) va onlarin yasayis yerlori barado
Eyvazov Oladdin Ismot oglu, Isgondarov Tavakkiil Muxtar oglu, Qasimova Giilbaniz Hafiz quz1
Azarbaycan Respublikas: Elm va Tohsil Nazirliyinin Zoologiya Institutu, Baki, Azarbaycan

Toagdim olunan moaqalods Qarabagin stiriinonlori (Reptilia) vo isgal dovriinds onlarin yasayis yerlarindoa
bas veran ekoloji doayisiliklor barade mslumat verilir. Qarabag arazilorinds 37 ndv siiriinen yayilmigdir.
Siirtinenlordon 3 ndv tisbagalar (Testudines), 19 ndv kortonkalolor (Sauria) va 15 név ilanlardir
(Serpentes). Qarabagda reptililor asason diizonliklorin, algaq vo orta daghgin yarimsshra, quru-bozqir,
kserofit-bozqir, meso-kol landsaftlarinda (d.s.h. 200-1500 m) yayilib. Yiiksok daglhigin subalp vo alp
¢omonliklarinds (d.s.h. 1900-3000 m), orta daghgin meso vo gomon-Kol landsaftlarinda (d.s.h. 700-1500
m) siirlinanlars az rast galinir. Uzun miiddst isgal altinda qalaraq talangiliga vo miihariba amillarinin (I vo
Il Qarabag miiharibolari) dagidici tesirlorine moruz qalmis Qarabag orazilorinds fauna névlarinin, 0
ciimlodon siiriinonlorin yasayis yerlorinin keyfiyyot doyisilmolori bas vermisdir. Isgal dovriindo insan
yasamayan, viran edilmis sohar vo kondlarin xarabaliglarinda tabii landsaft barpa olmus, siiriinanlar tiglin
olverisli tobii biotoplar yaranmisdir. Insan istiraki olmayan bu biotoplarda, siiriinonlorin meskunlasmasi
Uclin vacib olan yem resurslar1 vo gizlonmok, yumurta goymag, qislamaq (¢ln yararli siginacaglar
(xarabalglar) vardir. Qarabagin isgaldan azad edlmis Agdam, Fiizuli, Cabrayil, Zongilan vo Qubadh
rayonlarinin xarabaliga ¢evrilmis orazilerinde siirlinanlor {igiin slverisli yasayis miihitinin yaranmasi bu
orazilords siiriinenlorin six meskunlasmasina sobab olmusdur. Genis yayilmis siirlinen novlori arasinda
ilanlar, xiisuson zoharli ilan ndvii olan Levantin gilirzasi istiinliik togkil edir. Siirtinonlarin yiiksak faalliq
dovrlorinds (yaz-yay aylari) ilanlarla rastlasma hallarina daha c¢ox rast golinir vo bu amilin srazilorde
calisan insanlarin tohliikesizliyi baximindan nazars alinmasi magsadsuygundur.

Acar sozlor: Isgal, siiriinanlor, yasayis yerlori, xarabahqlar, maskunlasma
O pentuausx (Reptilia) m ©X MecTO0OMTAHUSIX HA 0CBOOOK/IEHHBIX OT OKKYIALHH
Teppuropusix Kapabaxa

JiiBazoB Anagaun I'memer oray, Uckenaepos TaBakkroa Myxrap orJay,
TI'acumoBa I'toi0enn3 A¢us roi3bl

Unemumym 30n0euu Munucmepemea nayku u oopasosanus Azepoaiiodcanckoi
Pecnyonuku, baxy, Azepoatioxcan

B cratbe mpexacraBiena uHpopmanms o npecmbikarommxcs (Reptilia) Kapabaxa u skomormueckux

M3MEHEHHMsIX, MPOM3OLIE/AIINX B MECTaX MX OOMTaHUS BO Bpems okkymaimu. Ha teppuropun KapabGaxa
pacnpocTpaneHo 37 BUIOB npecMbIkaronmxcs: 3 Buaa yepenax (Testudines), 19 Bunos simepur (Sauria)
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u 15 BunoB 3meii (Serpentes). B Kapabaxe pentuinu B OCHOBHOM, paclpOCTPaHEHBI B MOMYMYCTHIHHBIX,
CYXOCTEIHBIX, KCepO(UTHO-CTENHBIX, JecoKycTapHHKoBbIX naHmmadTax (200-1500 M Ham yp. M.)
paBHHH, HHU3KHX, CPEJHHX W BBICOKMX Trop. PenTunuu peaxo BcTpedaroTcss Ha CyOanbNUHCKHX |
anpruiickux syrax Beicokoropuit (1900-3000 M Ham ypoBHEM MOpS), a TaKKe B JIECHBIX W JIyTOBO-
KyCTapHHKOBBIX JsaHmmadTax cpexHeropbs (700-1500 m naxg ypoBHem wMmopsi). Ha kapabaxckux
TEPPUTOPHSX, OABEPTIINXCS Pa3rpabICHUIO W pa3pyIINTEILHOMY BO3JEHCTBIIO BOCHHBIX (hakTopoB (I
II Kapabaxckue BOIWHBI), B TeUCHHE JJIUTEIHHOIO BPEMEHH MECTOOOUTaHMsI BUAOB (ayHbBI, B TOM YUCIE
pEeNTHIINH, TpeTeprieNy KadecTBEHHbIE W3MeHeHus. HaceneHHble MyHKTBI € OONBIIOH TIOTHOCTHIO
HACEJIeHWs] ¥ WHTEHCHBHOW JICITENBHOCTHIO YelloBeKa (TOpPOA, JEPEBHs, IMOCEIOK W JIp.) SIBISIOTCS
AQHTPOIIOTEHHBIMU OHWOTONAMHU, W HEOJIAaronpusTHB sl OOJBIIMHCTBA BUIOB penTwinid. OpHaKo Ha
pyMHaX HEOOMTaeMbIX W Pa3pyLIEHHBIX B TMEPUOJ OKKYMAIMd TOPOJIOB M CEl B HACTOAIIEEC BpeMs
BOCCTaHOBJIEH MPUPOIHBIN JaHAIA(T, CO3AaHbl ECTECTBEHHbIE OMOTOMbI, IPUTOHBIE U penTwini. B
3THX OHMOTOMAax, IJie HeT YelOBeKa, €CTh IHUIIEBBIE PECYPChl, BaXKHBIC ISl pacCelieHHs] PENnTHIUM, U
yOexxuIa (pywHbI), IPUTOAHBIC U YKPBITHS, OTKIAAbIBaHUs Sl U 3uMOBKH. Co3JjaHHe MOJXOJsIIeH
cpenbl OOWTaHMS /ISl PENTHIWA Ha pa3pylIeHHBIX TEPPUTOPHSIX OCBOOOXKIEHHBIX ATIaMCKOro,
Ouzynmunackoro, Jxebpannsckoro, 3anrmianckoro u ['ybajymuckoro paiioHoB Kapabaxa mpuBeno K
TUIOTHOMY MX pacceleHHo B dTHX paiioHax. Cpeny MMPOKO paclpoCTpaHEHHBIX BHJIOB PENTHIINN B ATHX
paiioHax mpeoOiagaroT 3Mer, 0OCOOCHHO JIEBAHTUICKAs TaJlfOKa, KOTOpasi OTHOCHTCS K SIIOBHTHIM BUIAaM
3Meil. B meproapl BEICOKOH aKTUBHOCTH MPECMBIKAIONITNXCS (BECEHHE-JICTHHE MECSIIBI) CIIy9acB BCTPEU C
STHMHU 3MesMHU OOJbllie, U 3TOT (PAKTOp IenecooOpa3HO YYUTHIBATH C TOYKH 3peHHs 0e30MmacHOCTH
JOJIEH, paboTaromuX Ha yJacTKaxX.

Knroueswie cnoea: OKKynaL;M}Z, penmuiuu, Mecm006umaHue, PYUHbL, noceienue
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The article presents the typical results of investigations carried out for assessment of the modern
radioecological situation in liberated territories of the Aghdam, Lachin and Kalbajar districts.
Earlier studies have shown that the radioactivity of rocks in Karabakh varies depending on the
composition and age of lithological-stratigraphic intervals. In general, the gamma activity of rocks
in this area does not exceed the background significance characteristic of structural complexes of
different ages of the Lesser Caucasus. During radioecological monitoring in the studied area, the
measurement of the strength of the exposure dose of gamma radiation was carried out by the
IndetiFINDER-2 dosimeter-spectrometer, and the strength of the ambient equivalent dose was
carried out by the portable dosimeter-radiometer of MKC-AT1125. As a result of the conducted
studies, it was found that the radiation background in Aghdam and Lachin regions is within the
norm, and only in soil samples taken from Istisu settlement of the Kalbajar region, the average
value of the dose absorbed in the air (D), external hazard index (Hex) and the annual effective dose
equivalent (AEDE) were higher than the limit values.

Keywords: Karabakh, natural radioactivity, gamma radiation, liberated territories, radioecological
pollution, strength of exposure dose of radiation

INTRODUCTION

Maintaining a balanced ecosystem is one of
the most important and urgent problems of the XXI
century, which includes the problems of reducing
the anthropogenic impact on ecosystems as much
as possible and protecting the environment against
global  environmental  disasters.  Studying
radioactive areas in the Earth's crust has particular
importance in solving these problems.

As it is known, as a result of the occupation
of Azerbaijani lands by Armenia for 30 years,
various man-made activities and combat
operations in these territories have caused serious
damage to the environment. Also during those
years, in the investigations devoted to the study of

10.5281/zenodo.7464923
Auvailable online 30 December 2022

the radiation background in the territory of the
republic, the occupied territories were left out for
obvious reasons, and old data were used on the
compiled maps, which creates the need for new
radiometric studies in these territories.

Earlier studies have shown that the
radioactivity of rocks in Karabakh varies
depending on the composition and age of
lithological-stratigraphic intervals. In general, the
gamma activity of rocks in this area does not
exceed the background significance characteristic
of structural complexes of different ages of the
Lesser Caucasus (AmmeB u ap., 2004; Anwues,
2005). The Jurassic structural complex, which
forms the main part of the geological section in
the Lokh-Karabakh zone, is represented by
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terrigenous-tufogenic sections in the lower part of
the section, volcanogenic - sedimentary sections
in the middle part, and volcanogenic-sedimentary
and carbonate facies in the upper part.

Various structural and material complexes of
chalk are also widely represented in the lower
mountainous and north-eastern slopes of the
Murovdag and Karabakh ranges (Lok-Karabakh
zone, Gazakh-Agburun and Khachinchay-
Khojavand structure), as well as in the basins of
Hakari and other left tributaries of the Araz River
(Gafan zone). In general, for Cretaceous rocks,
indicators of natural radioactivity vary within the
limits of 4,5-7,5 uR/h. In the Eocene-Miocene-
Golocene volcanogenic complex of the Kalbajar
zone, natural radioactivity varies within 5-7 uR/h,
and in some areas of Eocene rocks, it reaches 8-9
uR/h or more.

The main purpose of the research work was
the assessment of the modern radioecological
situation in the liberated Karabakh territories, the
identification of sources of danger and the
determination of radionuclide content of samples
taken from the areas with high levels of
radioactivity.

METHODS AND DEVICES

During radioecological monitoring in the
studied area, the measurement of the strength of the
exposure dose of gamma radiation was carried out
by the IndetiFINDER-2 dosimeter-spectrometer,
and the strength of the ambient equivalent dose
was carried out by the portable dosimeter-
radiometer of MKC-AT1125 (Fig. 1).

The measurement works were carried out
taking into account the requirements of the standard
operating theory. Gamma spectrometric analysis of
the taken soil samples was carried out in the
laboratory. Gamma spectrometer complex with
sensitive semiconductor detector based on high -
purity Ge-crystal manufactured by “CANBERRA”
company and scintillation spectrometer CEI"-001
“AKII-C”-150 were used during the research works
in the laboratory. Samples were prepared for
measurement using standard operating procedures
based on the ASTM ¢1402-04 (2009) method and
the determination of radionuclides in soil samples
was carried out. During preparation, after removing
stone and plant residues, soil samples were dried at
room temperature, ground and passed through a 1
mm sieve and homogenized.

Fig. 1. Measurement devices
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Samples were placed in 100 cm® plastic
containers, sealed with silicone glue and stored for
four weeks to achieve radioactive equilibrium.

Before the analysis of the samples, quality
assurance and quality control procedures were
carried out. For this, the spectrum of the standard
source (Na22, Eul55mix) and the background
spectrum of the measuring camera were used.

The spectra were analyzed by using the GENIE
2000 program. The specific activity of **Ra and
#2Th was determined from their decomposition
products on the basis of **Bi (609 keV) and *®Ac

(911 keV), respectively. The measurement time of
samples was 86400 seconds (24 hours) (Humbatov
etal, 2016; Humbatov et al, 2017).

RESULTS AND DISCUSSION

During the studies in Aghdam Region, in 18
points measurements were made, samples were
selected and taken from 10 points (Table 1).
Samples were taken mainly from arable land and
near water sources.

Table 1. Preliminary results of radio ecological resee rch conducted in the Aghdam rejion

Region R (nSv/h) Aert (Ba/kg) U (Bg/kg) Th (Bg/kg) K (Ba/kg)
Sartjali 53 68.6 14.2 19.8 335
Giyasli 66 82.5 20 24.3 362
Temoyut 60 98.8 22.3 28.9 455
Kengerli 44 85.4 16.7 25.6 414
Papravend 36 79.6 17.7 18.7 441
Boyehvendli 70 93.8 20.8 29.4 406
Magsudlu 63 84.5 18.3 25.3 390
Gervend 60 64.4 12.3 19.8 309
Eyvazchanbeyli 70 95.6 23.9 28.2 410
Khidirli 61 81.2 14.1 20 481
Table 2. Preliminary results of radio ecological research conducted in the Lachin region
Region R (nSv/h) Aett (BA/KQ) U (Bag/kg) Th (Ba/kg) K (Ba/kg)
Dashl1 Ne5 50 87.8 194 23.3 446
Lachin Ne3 40 39.7 6.3 11 224
Lachin Ne6 54 64.2 12.3 19.3 313
Lachin Ne7 60 70.2 14.7 17.5 383
Lachin Ne2 40 32.2 4.6 6.51 224
Lachin Ne8 56 58.9 9.18 17.2 320
Lachin Erdeshevi 30 25.3 6.97 6.46 116
Lolabaghirlt 50 10.7 3.44 2.63 45.5
Lachin Ne9 60 65.6 10.8 16.2 395
Table 3. Preliminary results of radioecological research conducted in the Kalbajar region
Region R (nSv/h) Aeti (B/KQ) U (Ba/kg) Th (Bg/kg) K (Bg/kg)
Istisu 500-530 927 845 38 376
Istisu 2 115 176 77.22 33.3 651
Zallar 55 35.9 9.41 9.48 165
Chopurlu 42 34.2 8.41 8.54 171
Kalbajar 65 121 26.1 35.1 581
Zulfugarli 27 24.4 5.62 6.89 114
Kalbajar Ne3 38 80 19.4 24.6 335
Kalbajar Ne4 114 58.8 12.6 12.1 357
Kalbajar Ne5 79 106 26.6 26.5 527
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Table 4. Parameters for assessment of r diological risk in Istisu

Cra,Bg/kg | CTh, Bg/kg | Ck, Bg/kg | Raeq, Bg/kg | D, nGy/h Hex AEDE, SV | AGDE, pSv/year
Istisu 1 511 44 398 601.78 279.374 | 1.63371 | 342624.3 1887.882
Istisu 2 64.8 27.5 546 142.345 69.4796 | 0.394826 | 85209.78 486.626
Average value 55 <1 70

According to the results of the conducted
research, in this region the integral radioactivity
(R) indicators vary within 30-70 nSv/h, effective
specific activity (Aerr) 64-99 Bag/kg, the specific
activity of uranium-238 isotope (U) 12-24 Bg/kg,
the specific activity of Thorium-232 isotope (Th)
19-29 Bqg/kg, the specific activity of potassium-40
isotope (K) 309-481 Bag/kg, which can be
considered as normal values.

During the studies in Lachin district,
measurements were made at 22 points, samples
were selected and taken from 12 points (Table 2).
Samples were taken mainly from arable land and
near water sources.

According to the results of the conducted
studies, in this region the integral radioactivity (R)
indicators vary within 30-60 nSv/h, effective
specific activity (Aer) 11-88 Bag/kg, the specific
activity of uranium-238 isotope (U) 5-19 Bg/kg,
the specific activity of Thorium-232 isotope (Th)
3-23 Bg/kg, the specific activity of potassium-40
isotope (K) 46-446 Bg/kg, which also can be
considered as normal values.

Measurements in Kalbajar were carried out at
35 points, samples were selected and taken from
15 points (Table 3). Samples were taken mainly
from arable land and near water sources.

During radioecological monitoring in the
territory of Kalbajar region, measurement of the
exposure dose of gamma radiation was carried out
using IndetiFINDER-2 dosimeter-spectrometer.
Measurements were carried out taking into
account the requirements of the standard
operating procedure, and for 80 stations where
measurements were made based on observed
radiation background values.

It should be noted that during radioecological
monitoring, a relatively high radiation background
(50.4 pR/h) was observed in Istisu settlement of
Kalbajar region, in the area of Istisu.

According to the recommendations of the
“International Atomic Energy Agency”, the
following parameters should be calculated to
assess radiation risks and hazards in the
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territories, and the prices obtained should be
compared with the recommended limits
[UNSCEAR, 2000].
» The average value of the dose absorbed in
the air (D),
D (nGy/h)=0.462CRa + 0.0604CTh + 0.042CK
« Equivalent activity to radium ( Raeq),
Raeq (Bg/kg) = CRa + 1.43CTh + 0.07CK
« External hazard index (Hex),
Hex = CRa/370+ CTh/259+ CK /4810
+ Annual dose equivalent of internal organs
(AGDE)
AGDE (puSv/year) = 3.09 CRa + 4.18CTh +
0.314 CK
+ Annual effective dose equivalent (AEDE)
AEDE (Sv) =D x 24 x365x0.7 x0.2
The parameters calculated on the basis of the
established prices are presented in Table 4.

CONCLUSION

As a result of the conducted studies, it was
found that the radiation background in Aghdam
and Lachin regions is within the norm, and only in
soil samples taken from Istisu settlement of
Kalbajar region, the average value of the dose
absorbed in the air (D), external hazard index
(Hex) and the annual effective dose equivalent
(AEDE) were higher than the limit values. It
should be noted that for a sample taken from
Istisu settlement, near a hot water source, radium
equivalent activity also exceeds the limit value.
For this reason, there is a need for continuous
implementation and control of radioecological
monitoring in the mentioned areas. It should be
noted that the results obtained are preliminary and
currently it is planned to carry out large-scale
studies in accordance with the mine action plan.
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Agdam, Lacin va Kalbacar rayonlarinda muasir radioekoloji vaziyyatin qiymotlondirilmasi

! Bliyev Cingiz Seid oglu, >Hiimbatov Famil Yusif oglu, * Mahmudova Farah Fuad qiz1,
! Dliyeva Oziza Rafiq quz1, ' Korimli Xoyal Mardan oglu

! Azarbaycan Respublikasi EIm va Tohsil Nazirliyinin Geologiya va Geofizika ['nstitutu, Baki, Azorbaycan
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Mogqalods Azarbaycanin isgaldan azad edilmis orazilorinds otraf miihitdo radioekoloji vaziyyatin ilkin
qiymatlondirilmasi, tahliiko manbalorinin miiayyanlasdirilmasi vo anomaliya askar olunmus orazilordsn
gOturiilmiis niimunalorin laborator soraitde radionuklid torkibinin miioyyan edilmoasindon bohs edilir.
Ovvallar aparilan tadqgigatlar gostarmisdir Ki, Qarabag orazisindo stixurlarin radioaktivliyi litoloji-stratigrafik
intervallarm torkibinden va yasindan asili olaraq doyisir. Umumiyyatlo, bu orazide siixurlarm gamma
foallig1 Kicik Qafqazin miixtolif yash struktur komplekslari ii¢iin xarakterik olan fon shomiyyatini agmur.
Aparilmis tadqiqatlar naticasindo Agdam va Lagin rayonlarinda radiasiya fonunun norma daxilinds oldugu,
yalmz Kolbacar rayonu Istisu qasobasinden gétiiriilmiis torpaq niimunelerinde havada udulan dozanin orta
qiymatinin (D), Xarici tohliikalilik indeksi (Hex) vo illik effektiv doza ekvivalentinin (AEDE) limit
giymatindon yiiksok oldugu miioyyon olunmusdur. Radiuma ekvivalent aktivlik do limit qiymaotini kegir. Bu
sobobdon geyd olunan orazilords radioekoloji monitoringin davamli sokildo hoyata kegirilmasino vo
nozaratdo saxlanmasina ehtiyac vardir. Qeyd etmok lazimdir ki, alinan naticalor ilkindir vo hal-hazirda
arazilorin minadan tomizloms planina uygun olaraq genismiqyasl tadqiqatlarin aparilmasi planlagdirirlir.

Acar sozlor: Qarabag, tobii radioaktiviik, gamma siialanma, isgaldan azad edilmis arazilor, radioekoloji
vaziyyat, siialanmanin ekspozisiya dozasinin guci
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CoBpeMeHHOE PaIM0IK0JIOTHYeCKOe COCTOSTHAE B ATTaMCKOM, JIaunmHCcKOM
u Keabamxapckom paiionax
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Y Unemumym 2eonozuu u 2eogpusuxu Munucmepcemesa nayku u o6pazoéamusi
Aszepbatioscanckou Pecnybnuku, Baxy, Azepbaiioscan

2 Unemumym paduayuonnsix npobiem Munucmepcemea nayku u 06pazosanus
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B craTbe mpoBezieHa olleHKa paJMOIKOIOTHYECKOT0 COCTOSIHUSI OKPYXKAIOIIEH Cpellbl Ha OCBOOOKICHHOM
OT OKKymanuu Teppuroprn Kapabaxa. MccnenoBanusi, NpoBeJieHHbIE paHee, MOKa3aiu, YTO Ha TEPPUTOPUHN
Kapabaxa paIuMoakTHBHOCTH IIOpPOJ MEHSETCS B 3aBHCHMOCTH OT COCTaBa M BO3pacra JHMTOJOrO-
crpaturpaduuecKuX HHTEPBAIOB. B 11e710M raMMa-akTUBHOCTH TOPOJ] HE MPEBbIIaeT (DOHOBbIC 3HAUCHHUSI
JUISL Pa3HOBO3PACTHBIX CTPYKTYPHO-BELIECTBEHHbIX KoMIUulekcoB Manoro KaBkaza. B pe3ynbrate
MPOBENICHHBIX MCCIIEAOBAHUI OBUIO YCTAHOBJIEHO, UYTO pajuallioHHbI GoH B AryamckoM u JlaumHCKOM
pailioHax HaXOAWTCS B TMpeAenax HOPMBI, TOJBKO B 0Opas3lax IO4YBBI, B3SATHIX U3 Tocenka Mcrucy
Kenb6amxapckoro paiioHa, cpefHsss BETHMYUHBI TOTIONIEHHON 10351 B BO3MIyXe U rofoBoi 3 dexTrBHOI
7036 OBITM BBINIE MpeebHONH HOpMEL. [lo 3TOW MpHYMHE CyIECTBYeT HEOOXOAMMOCTh B MTOCTOSIHHOM
KOHTpOJIE W TIPOBEIECHUH PAaINOIKOJIOTHYECKOT0 MOHHUTOPHHTA Ha yKa3aHHBIX Tepputopusx. Cremyer
OTMETHTh, YTO I[IOMy4E€HHBIE PE3yNbTaThl SBISAIOTCS MPEIBAPUTEIHHHIMH M B HACTOSIIEE BpeMs
IUTAHUPYETCsS IIPOBEAECHUE MACIUTaOHBIX MCCIIENOBAaHUM B COOTBETCTBUU C IUIAHOM Pa3MHUHHUPOBaHUS
TEPPUTOPUI.

Knroueswvie cnosa: Kapa6ax, ecmecnmeeHHaA paduoaKmu(;Hocmb, camma-usiydenue, 0c8000iCOeHHbIE
meppumopuu, paduosxwzozuwecxoe 3acepA3Herue, MOuHoCms 3KCH03L£L;L£0HH0MV 0030l paduauuu
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The research work was conducted in the territory of lowland Karabakh during 2020-2022. The
main goal of the work was to reveal medicinal plants used in ethnoveterinary and their
effectiveness in terms of the development of animal husbandry, which has an ancient history in the
region. During the research, ethnobotanical survey methods were used, statistical analyzes were
carried out, plant samples were collected and determined according to classical and modern
methods. Interviews were conducted with 123 local residents aged 40 and over living in 56 villages
of the study area. Of those who took part in the interviews, 78 were women, 45-men, 67 were
engaged in agriculture, 56-doctors. As a result of surveys, it was found that out of 1100 species
distributed in the territory, 39 species belonging to 15 families are used in the treatment of various
diseases in ethnoveterinary medicine. The effectiveness of the species in diseases, the degree of
reliability and the value of use were also evaluated. The consensus factor was high for skin diseases
(ICF 0.91), fever (ICF 0.98) and eye diseases (ICF 0.88). The value of the use of Artemisia
absinthium (0.70) and Mentha longifolia (0.69) was the highest according to the number of
references obtained. The reliability rate of Salvia verticillata, Urtica urens, Urtica dioica, Plantago
lanceolata, Artemisia absinthium, Achillea filipendulina and Glycyrrhiza glabra was the highest
(1009%6). Since 16 of the species used as medicine are fodder plants, they directly affect the health of
animals in grazing areas.

Keywords: Ethnoveterinary, lowland Karabakh territory, medicinal plants and methods of their use

INTRODUCTION

As it is known, folk medicine was formed on
the basis of the customs and traditions and the
millennial experience of various peoples and
cultures. Different nations have different ways of
using and taking medicinal plants, and there are
treatment methods based on these national
traditions. These treatment methods are widely used
among the local population as pearls of folk
medicine to this day (Muin, 1347; Abu Ali lbn
Sina, 1982). However, some methods of application
of the doctors who developed various methods of
treatment have remained unknown until now. The
reason for this is that ethnobotanical knowledge is
transmitted orally from one generation to another,

10.5281/zenodo.7464940
Auvailable online 30 December 2022

and this information has not yet been fully
documented. Existing publications rely on previous
literature, thus, the possibilities of using plants are
limited in terms of scope. As a result, this has led to
the creation of gaps in the documentation of
medicinal plants distributed in the territory of the
republic. Ethnobiological studies conducted in the
regions of Azerbaijan in the last decade (Aghayeva,
Ibadullayeva, 2012, 2013; Ibadullayeva, 2013;
Ibadullayeva et al., 2015, 2022) is aimed at
updating and scientific justification of existing
knowledge. However, the mechanism of medicinal
plants used in non-traditional medicine in the flora
of Azerbaijan as a whole has not been fully
determined.

Ethnoveterinary, a branch of ethnobotany, has
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an ancient history. Because the primary occupations
of people were animal husbandry - horse breeding,
poultry farming, cattle breeding, beekeeping and
other special care for animals. As a result of this,
developed, individual and private farms were
created. Animal husbandry is one of the main
occupations of the people living in the Karabakh
region of Azerbaijan. The people who are engaged
in this work turn to medicinal plants because they
are available more quickly during the treatment of
animals, especially in the area of lowland Karabakh.
In modern times, ethnoveterinary, as a separate field
of research, is being investigated in many ways in
the countries of the world (Munir et al., 2019;
Sdukand and Pieroni, 2016; Brekhna et al., 2019).

The main purpose of the research is to
scientifically substantiate and document oral
knowledge during the return of the displaced
population to the liberated Karabakh region, as
well as to contribute to the development of animal
husbandry, which is the main occupation of the
population in the research area.

MATERIALS AND METHODS

Study area: The research work was carried out
in the southwestern part of the Lesser Caucasus, in
the territory of lowland Karabakh. It includes the
northeast of Tartar district (a.s.l. 227 m, E

1sm=3km

40°21'04"" vo N 4°55'55™"), Agjabadi district (a.s.l.
34 m, E40°02°46 " and N 47°25°37""), Barda district
(@sl. 87m, E 40°22°25" and N 47°07°30"),
Aghdam district (a.s.l. 350 m, E 40°03°02"" and N
46°55°09™") (Fig. 1). The low-sloping, undulating
plain surface areas of the district are composed of
continental and marine sediments of the
anthropogenic system. Chestnut, gray and meadow-
gray, salty soil types are typical for the soil cover of
the area. The climate is semi-desert and dry-arid
with hot-dry summers and mild-cold winters. The
amount of annual pre-cipitation varies between 250-
500 mm. The average maximum annual temperature
is 14-27°C (July-August), min. 1-7°C (January-
February) (The World Weather). The water supply
of the study area is mainly through channels, springs
and rivers. Among the rivers here are Tartar river,
Kura river, Incechay, Khachinchay, Gargarchay.
The biggest rivers and their tributaries pass through
the area. A sparse Tugai forest is spread on the
banks of the Kura River.

Method of survey: Surveys were taken from
123 local residents aged 40 and over living in the
study area during 2020-2022. During the
interviews, ethnobotanical methods were used
(Martin, 2004; Chursin, 1929; Cotton, 1996).
Interviews were conducted in 56 villages in the
study area. Of those who took part in the
interviews, 78 were women, 45-men, 67 were
engaged in farming, 56 - doctors (Fig. 2).

e

Fig. 1. Map of the studied lowland Karabakh area
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Fig. 2. Classification of respondents on different
categories

First, to treat common and widespread
diseases, information on local names of plants,
their usage, distribution areas, collection and
drying was collected, and special forms prepared
for questionnaires were filled out. At this time, the
informants’ knowledge about medicinal plants was
registered and they were given information about
medicinal plants that are common in the area, but
whose use is unknown.

More than 20 ethnic groups live in the region:
Turks, Russians, Ukrainians, Tatars, Kurds, Jews,
Lezgis and others. Data from different ethnic
groups are also summarized. Surveys were also
conducted among the population group engaged in
farming. The results of the conducted surveys
were analyzed comparatively, the parts of
medicinal plants used in ethnoveterinary, the
method of preparing mixtures and their application
were investigated.

Collection and determination of plant
samples: During numerous expeditions to the
research areas, plant samples were collected and
information about the effect properties was
obtained. They were identified according to the
“Flora of Azerbaijan” and handed over to the
Herbarium fund of the Institute of Botany (BAK).
“International Code of Botanical Nomenclature”
was used in the nomenclature of the species, “Key
to plant of the Caucasus” in the determination of

the species. The names of families are based on
the angiosperm phylogenetic group (APG I,
2009), and the naming by A.Asgarov (2016) and
“The World Flora Online”.

Statistical analyses: On the basis of surveys,
the signs of the disease identified in animals and
the organs of occurrence were grouped into 8
categories. Informant consensus factor (ICF) was
estimated as follows (Trotter and Logan, 1986):

ICF= (Nuc —Ns)/(Nuc - 1)1

where Ny is the number of references to usage, Ns
is the number of species based on each reference.

The fidelity level (FL) of the use of each
species in different diseases was also calculated
(Begossi A., 1996). In terms of this bioactivity, it
allows determining how effective medicinal plant
raw materials are in the treatment of diseases.

FL= So/T+ (%)

where St is the frequency of references to one
species in any disease, Tt is the number of total
references to that species.

The degree of suitability of each plant in the
treatment of wvarious diseases by the local
population is determined by data use value (UV)
(Philips et al., 1994).

UV=Y U/

where U is the number of references given by each
informant about the use of the plant species, n is
the number of respondents.

RESULTS AND DISCUSSION

As a result of surveys conducted among the
local population in the study area, it was
determined that out of 1098 species distributed in
the area, 39 species belonging to 15 families are
used in the treatment of various diseases in
ethnoveterinary medicine (Fig. 3). Of these,
representatives of the families Lamiaceae,
Asteraceae and Fabaceae are widely used in the
treatment of animals, both as part of feed mixtures
and as separate applications.
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Fig. 3. Distribution of species used in ethnoveterinary by families
Table 1. Informant consensus factor of medicinal plants used in ethnoveterinary
Name of the disease Number of references about usage, Nuc [Number of taxa, Ns|Informants  consensus  factor
(ICF)
Gastrointestinal diseases 36 12 0,69
Skin diseases 45 5 0,91
Eye diseases 27 4 0,88
Fever 46 2 0,98
Worm disease 19 4 0,83
Respiratory diseases 39 9 0,79
Urinary tract diseases 47 9 0,83

Based on the surveys, the effects of treatment
with medicinal plants were summarized and the
identified diseases were grouped into 7 categories
(Table 1). Diseases of the gastrointestinal tract,
respiratory tract and urinary tract were the most
common in the survey. Worm disease is
widespread among animals. The effectiveness of
medicinal plants in terms of their effect on
diseases was calculated by the data consensus
factor, based on the number of references given in
the surveys. Skin diseases, fever, and eye disease
had a high consensus factor. A large number of
references to a small number of species in the
same diseases indicates a high bioactive effect of
these species.

Among the species used in ethnoveterinary in
the study area, the use value of Artemisia
absinthium (UV 0.70) and Mentha longifolia
(0.69) species was the highest according to the
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number of references obtained. The number of
references (71-66) made by the population to
Glycyrrhiza glabra (0.59), Urtica dioica (0.58),
Arctium lappa (0.55), Plantago lanceolata (0.55),
Plantago major (0.54), Hypericum perforatum
(0.54) species was more than other species (table
2). Thus, the population prefers the use of leaves
(30%), aerial parts (25%) and flowers (10%) of
medicinal plants in different ways because they are
more effective in the treatment of animals (Fig. 4).
Brewing, decoctions and extracts prepared from
plants are administered orally to animals or in the
form of epitheme.

Based on the results we obtained, we can say
that most of the plants used for medicinal purposes
are herbs. They are spread from the plains to the
foothills on dry stony-gravel slopes, crops, and
meadows.
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Fig. 4. Parts of plants used for treatment

Table 2. Medicinal plants used in ethn oveterinary in lowland Karabakh, their FL and UV

No. | Names of medicinal Habitat Lifeform | Used part |Instructions for| Use in diseases FL uv
plants use (%)
1 2 3 4 5 6 7 8 9
1. Mentha Tongifolia (L.) | Waterside | Perennial Leaves By oral In gastrointestinal | 83.00| 0.69
L. (Lamiaceae) grassy areas herb administration disease (85)
2. Rumex obtusifolius L. | In screes Perennial Roots In the form of Hemostatic 64.21| 0.25
(Polygonaceae) herb epitheme (31)
3. Rumex crispus L. Meadow | Perennial Leaf, By oral Gastrointestinal, lung [ 56.30 | 0.29
(Polygonaceae) herb rhizome | administration, | diseases, diarrhea, (36)
in the form of dysentery
epitheme
4. Salvia aethiopis L. In screes Perennial |Roots, fruits By oral In cleaning the 82.11| 0.14
(Lamiaceae) herb administration | urinary and biliary 17)
tract
5. Salvia verticillata L. | On clayey | Perennial | Aerial part By oral In inflammatory 100.0| 0.20
(Lamiaceae) slopes herb administration, diseases, in the (24)
in the form of | treatment of wounds
epitheme
6. Rhamnus cathartica In dry Bush Fruits By oral As an anthelmintic [ 96.70| 0.38
L. (Rhamnaceae) meadows, administration | due toits laxative 47)
bushes effect
7. Lamium album L. In the Perennial Aerial By oral Wound healing, 67.30| 0.42
(Lamiaceae) meadows herb grassy part, | administration | gastrointestinal, skin (52)
and crops flowers and lung diseases, etc.
8. Stachys pubescens In dry Perennial | Aerial part By oral In respiratory disease, | 60.03 | 0.32
Ten. (Lamiaceae) steppes herb administration as a laxative for (39)
constipation
9. Hypericum In bushes, | Perennial | Aerial part By oral Gastrointestinal ~ [100.00] 0.54
perforatum L. on grassy herb administration | inflammation, in the (66)
(Hypericaceae) slopes and in the form treatment of eye
of epitheme ulcers
10. Verbascum In screes, Perennial Leaves By oral Gastrointestinal 56.80 | 0.11
pyramidatum M.Bieb| on rocky herb administration diseases, diarrhea (13)
(Scrophulariaceae) |and gravelly
slopes
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Table 2 continued

1 2 3 4 5 6 7 8 9
11. |PersicariaTapathifolia| Atthe |Annual herb| Root and By oral Gastrointestinal, Tiver [ 91.80 | 0.38
(L.) Delarbre water's edge leaves administration diseases (47)
(Polygonaceae)
12. |Malvellasherardiana| On dry Perennial | Aerial part By oral Urinarytractand [81.20| 0.21
Jaub.et Spach clayey herb administration | kidney inflammation (26)
(Malvaceae) slopes, crops
13. | Trifolium pratense L. In dry Perennial [Inflorescenc| In the form of | Anti-inflammatoryin | 87.56 | 0.36
(Fabaceae) meadows herb e and leaves epitheme eye diseases and skin (44)
wounds
14. | Cichoriumintybus L. |In the crops,| Perennial Roots By oral Choleretic, indiseases | 76.23 | 0.46
(Asteraceae) along the herb administration of the liver and (57)
roadsides kidneys
15. Urtica urens L. In the crops | Perennial {Inflorescence By oral In gastrointestinal  [100.00] 0.33
(Urticaceae) herb and leaves | administration diseases, as an (40)
antipyretic
16. Urtica dioica L. Near Perennial Leaves By oral In kidney 100.00| 0.58
(Urticaceae) residential herb administration inflammation, (71)
areas, intestinal, antitussive,
bushes as anthelmintic
17. |Malva neglecta Wallr. | In the crops,| Perennial | Flower and By oral In inflammatory 75.00| 0.42
(Malvaceae) near herb sepal administration diseases of the (52)
residential respiratory tract,
areas gastrointestinal tract
18. | Medicago minima ( Indry  |Annual herb| Aerial part By oral As adiuretic,asa | 64.80] 0.39
L.) Bartal. (Fabaceae)| steppes administration analeptic (48)
19. Plantago major L. |In meadows | Perennial Leaves, By oral Gastrointestinal 98.00 | 0.54
(Plantaginaceae) herb dried plant| administration diseases, cough (66)
20. Plantago media L. In bushes, Perennial Leaves In the form of Wound Healing 9124 0.41
(Plantaginaceae) dry slopes herb epitheme (51)
21. | Plantago lanceolata L] Dry, grassy | Perennial Leaves In the form of | Hemostatic, against [100.00] 0.55
(Plantaginaceae) slopes herb epitheme inflammation of the (66)
eyes
22. Silybum marianum | n arid areas| Biennial Young By oral In diseases of the [ 86.70 | 0.35
(L.) Gaertn. leaves and | administration | liver, as a choleretic (43)
(Asteraceae) seeds agent, when cleansing
the intestines
23. Cirsium vulgare On Biennial [Inflorescence By oral In cleaningthe bile [ 75.78 | 0.26
(Savi) Ten. roadsides, in administration ducts (32)
(Asteraceae) arid areas
24. | Artemisia absinthium In dry Perennial | Leaves and By oral Helminthic disease, [ 99.00| 0.70
L. (Asteraceae) bushes, herb flowering | administration gallbladder, liver, (86)
screes tips gastrointestinal
diseases, diseases of
the upper respiratory
tract
25. | Achilleafilipendulina On the Perennial Grass, By oral For bleeding, 100.00/ 0.50
Lam. (Asteraceae) |roadsides, in herb flowers and | administration analgesic, (61)
bushes leaves gastrointestinal cramps
carminative
26. | Laser trilobum (L.) On the Perennial | Fruit, leaf By oral Antipyretic 60.00| 0.17
Borkh. (Apiaceae) roadsides, herb and root | administration (21)
bushes
27. Nepeta racemosa Drystony- | Perennial | Aerial part | Inthe form of [Analgesic, hemostatic | 54.40 | 0.15
Lam. (Lamiaceae) gravelly herb epitheme and by (18)
slopes oral

administration
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Table 2 continued

1 2 3 4 5 6 7 8 9
28. | Origanum vulgare L. |In meadows | Perennial | Theaerial | Inthe formof | For diseases ofthe |[91.36 | 0.36
(Lamiaceae) herb part during |epitheme and by| oral cavity, skin (44)
the oral wounds, stomach
flowering | administration cramps
period
29. | Galium rubioides L. |In meadows | Perennial |Whole plant| In the form of As an analgesic, | 56.70 [ 0.12
(Rubiaceae) herb epitheme and by|  wound healing, (15)
oral choleretic, diuretic
administration
30. Arctium lappa L. Roadsides, | Biennial | Aerial part, | In the form of As an astringent, 95.43| 0.55
(Asteraceae) bushes theroot |epitheme andby| wound healing, (67)
oral diuretic and choleretic
administration agent.
31. |Glycyrrhiza glabra L. |In the plains,| Perennial Root and By oral Anti-inflammatory in [100.00] 0.59
(Fabaceae) on the herb rhizome | administration cough (72)
foothills, on
the river
banks
32. Lotus caucasicus Stony- Perennial | Aerial part By oral During inflammation | 89.54 | 0.29
Kuprian. (Fabaceae) | gravelly administration | of the kidneys and (35)
slopes urinary tract
33. Galega orientalis In open Perennial | Aerial part By oral Used as anthelmintic | 67.89 | 0.20
Lam. (Fabaceae) fields and herb administration and diuretic (24)
around the
forest
34. | Melilotus officinalis In the Biennial Leaves, By oral As expectorant for | 74.33| 0.24
(L.) Pall. (Fabaceae) |meadows, in herb flowers administration | respiratory diseases, (29)
the bushes and inthe form | carminative, in the
of epitheme | treatment of purulent
wounds
35. [ChenopodiumalbumL| Onthe [Annual herb[Aerial green By oral Used as a diuretic | 87.88 | 0.15
(Amaranthaceae) |roadsides, in part administration (18)
the crops
36. | Malva nicaeensi All. Atthe  [Annual herb [Inflorescence By oral In purulent soresin [ 91.06 | 0.27
(Malvaceae) water's edge and leaves | administration | the mouth, dry cough (33)
37. Malva setigera K.F. | Screes, on [Annual herb| Roots, By oral Respiratory disease, |[98.37 | 0.22
Schimp. & Spenn. | dryslopes flowers administration | diarrhea, abdominal (27)
(Malvaceae) cramps
38. Brassica campestris Onthe [Annual herb Seeds, In the form of | For festering wounds | 67.80 | 0.34
L. (Brassicaceae) |roadsides, in leaves epitheme (42)
the crops
39. | Convolvulus arvensis| In screes, in| Perennial |Aerial green By oral As laxative 56.70| 0.21
L. (Convolvulaceae) | the crops herb part administration (26)
In general, animal diseases appear during REFERENCES

seasonal changes. Changes in vegetation cover
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the spread of diseases among animals are
observed. Since 16 of the 39 species used as
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farmers only apply mixtures made from medicinal
plants in different ways in treatments.
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Aran Qarabag asrazisindo yayllmis dorman bitkilorinin etnobaytarhqda istifadasi

Movsiimova Nuri Vagif quzi, ibadullayeva Sayyara Comsid qiz1

Azarbaycan Respublikasi EIm va Tahsil Nazirliyinin Botanika Institutu, Baki, Azarbaycan

Todqiqat isi 2020-2022-ci illor arzindo Aran Qarabag orazisindo aparilmisdir. Isin osas mogsadi bélgado
godim tarixe malik olan heyvandarliq tesorriifatimin inkisafi baximindan etnobaytarliqda istifade olunan
dorman bitkilarinin vo onlarn tasir effektivliyinin agkarlanmasi olmusdur. Tadqiqatlar zamani
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etnobotaniki sorgu iisullarindan istifado edilmis, statistik tohlillor aparilmis, bitki niimunalari toplanaraq,
klassik vo miiasir metodlara uygun toyin edilmisdir. Miisahibalor tadqiqat arazisinin 56 kondinds yasayan
yas1 40 vo yuxari olan, 123 yerli sakindan gétiiriilmiisdiir. Miisahibalords istirak edanlorin 78-i gadin, 45-i
kisi, 67-si fermer tosorriifat1 ilo magqul olan, 56-s1 iso tobiblor olmusdur. Sorgular naticasinds miiayyan
edilmisdir ki, arazido yayilmis 1100 névdon 15 fasiloya daxil olan 39 név etnobaytarligda miixtalif
xastaliklorin miialicasindo istifado olunur. Novlerin xostoliklordo effektivliyi, etibarliliq doracasi vo
istifade doyari do giymotlondirilmisdir. Dari xastoliklorinde (ICF 0.91), qizdirmada (ICF 0.98) vo goz
xastaliklorinds (ICF 0.88) konsensuns faktoru yiiksok olmusdur. Artemisia absinthium (0.70) vo Mentha
longifolia (0.69) novlarinin istifado doyari oldo olunmus istinadlarin sayina goéro on yiiksok olmusdur.
Salvia verticillata, Urtica urens, Urtica dioica, Plantago lanceolata, Artemisia absinthium, Achillea
filipendulina va Glycyrrhiza glabra novlarinin etibarliliq deracasi an yiiksak olmugdur (100%). Darman
kimi istifade olunan névlarden 16-s1 yem bitkisi oldugundan otlaq sahslorinds heyvanlarin saglamligina
birbasa da tasir gostarir.

Acar sdzlar: Etmobaytarliq, Aran Qarabag arazisi, dorman bitkilori va onlarin istifada visullari.

JTHOBeTepMHAPHOE UCMOJIb30BaHUE JIEKAPCTBEHHBIX PACTEHH i, pacnpocTPaHEeHHBIX B
Apancko-Kapadaxckom peruone

Mogcymosa Hypu Baru¢ renel, Uoanyanaesa Caiispa J[skaMiiua rui3bl

Hnemumym 6bomanuxku Munucmepcmea Hayku u 00pazosarnuss A3epoaiiosncanckoil
Pecnybnuxu, baky, Azepbatiosican

HccnenoBarenbckas pabora IpoBoauiiack Ha Teppuropun Apanckoro Kapabaxa B teuenue 2020-2022 rr.
OcHoBHas 11elTb PA0OTHI 3aKITI0YANIACH B BBISBICHUH JIECKAPCTBEHHBIX CBOWCTB PACTEHHI, UCIIONB3yEMbIX B
STHOBETEPUHAPUH U dPPEKTUBHOCTH UX JICHCTBUS B YCIOBUSAX Pa3BUTHUS )KUBOTHOBOJICTBA, HMEIOIIETO B
pEeTHOHE JIPEBHIOID HCTOpUIO. B Xojie WcclenoBaHWN NPUMEHSIIMCh METOJIbI dTHOOOTAHUYECKOT O
o0cCIenoBaHus, MPOBOJMINCH CTATHCTUYECKHE AaHAJIW3bl, COOMPANUCh W  ONPEACISUTUCH  00pasIlbl
pacTeHu# 1o KIACCHYEeCKHM M COBpeMEHHBIM MeromaM. OmpomreHo 123 MecTHBIX JKuTens B Bo3pacte 40
JIeT U cTapile, MPOXXHUBAIONIMX B 56 cenax uccieayeMol Tepputopud. V3 NpUHSABIIMX y4acTHE B OIPOCe
78 xenmwH W 45 MyxkumH, 67 3aHUMAaNHCh CEIBCKAM XO3sicTBOM, 56 Bpaueil. B pesymbrare
obcnenoBaHuii ycraHoBieHo, 4to w3 1100 BHIOB pacTeHWid, pacnpoOCTpaHEHHBIX Ha Tepputopuu, 39
BHJOB, BxoAsmmx B 15 ceMelicTB, HCHONB3YIOTCA TMpH JICUCHHUHM PA3IUYHBIX 3a00JICBaHUN B
STHOBETEpUHAPHOU MeauiuHe. Tarke olneHUBATUCH 3()(HEKTHBHOCTL BHUA TPH 3a00JICBAHHSX, CTEICHB
HaJ©KHOCTH M CTOMMOCTh wucronb3oBaHusa. @daxrtop koHceHcyca(ICF) Obu1 BBICOKMM TPH KOXHBIX
3aboneanusx (ICF 0,91), muxopamke (ICF 0,98) u 3abonesanmsx rma3 (ICF 0,88). IlennocTsb
ucrnons3oBanus Artemisia absinthium (0,70) u Mentha longifolia (0,69) 6wi1a camoif BBICOKOHM 10
KOJIMYECTBY TONy4eHHBIX cchutok. Buaer Salvia verticillata, Urtica urens, Urtica dioica, Plantago
lanceolata, Artemisia absinthium, Achillea filipendulina u Glycyrrhiza glabra umenu nHauBbICIIyIO
crenenb mocroBeproctd (100%). ITockonbky 16 BHIOB, HCIONB3YeMBIX B KadyecTBE JIEKAPCTBEHHBIX
CPEJ/ICTB, SBJSIFOTCS KOPMOBBIMHM DPACTCHUSMH, OHH HAMpPSIMYIO BIHSIOT HAa 3JI0POBbE KMBOTHBIX Ha
nacToumax.

Knwueswie cnoea: Imuosemepunapus, Apanckuii Kapabax, nexapcmeennvle pacmenusi u cnocoowvl ux
NpUMeHeHUs!
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Eastern Zangezur economic districts Longhorn beetles (Coleoptera,
Cerambycidae) of Karabakh
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Before the occupation, 53 of 280 species belonging to the fauna of longhorn beetles of Azerbaijan
were recorded in the territory of Karabakh. These species belong to the following genera:
Aegomorphus, Agapanthia, Asemum, Cerambyx, Certallum, Chlorophorus, Dinoptera, Dorcadion,
Echinocerus, Enoploderes, Gracilia, Hesperophanes, Isotomus, Judolia, Leiopus, Mallosia,
Molorchus, Necydalis, Oberea, Pachytodes, Penichroa, Phymatodes, Phytoecia, Plagionotus, Prionus,
Purpuricenus, Ropalopus, Rosalia, Rutpela, Saperda, Spondylis, Stenurella, Stictoleptura, Strangalia,
Stromatium, Trichopherus. Of these species, Rosalia alpina (Linnaeus, 1758), Prionus asiaticus
Faldermann, 1837, Necydalis (Necydalis) ulmi Chevrolat, 1838, Mallosia (Eumallosia) herminae
Reitter, 1890, Cerambyx (Cerambyx) dux (Faldermann, 1837), C. (Cerambyx) cerdo acuminatus
Motschulsky, 1853 are few. R. alpina is included in the IUCN Red List and the Red Book of
Azerbaijan under the VU category. Species of the genera Purpuricenus, Cerambyx, Enoploderes,
Molorchus, Necydalis, Prionus, Ropalopus, Rosalia, Saperda, Spondylis, Isotomus, Judolia, Leiopus,
Pachytodes, Penichroa, Chlorophorus, Dinoptera, Stictoleptura, Aegomorphus, Gracilia, Asemum,
Hesperophanes, Phymatodes, Rutpela, Stenurella, Strangalia feed on the trunks of trees and shrubs,
Agapanthia, Certallum, Dorcadion, Echinocerus, Mallosia, Phytoecia on herbaceous plants. Some
species of Oberea and Plagionotus feed on the trunks of deciduous trees, and some on grasses.
Stromatium and Trichopherus damage wooden structures. The liberation of the Karabakh lands
from occupation opens up new prospects for Azerbaijani scientists to conduct research in these
areas. The re-study of the entomofauna of Karabakh will create conditions for the discovery of rare
and endangered species in this area.
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INTRODUCTION

Located in the southeastern part of the Lesser
Caucasus Karabakh, with its charming nature,
occupies a key place among the charming places in
Azerbaijan. The relief and climate of Karabakh
determined the formation of rich fauna and flora
here. Like the Lankaran and Nakhchivan regions
of Azerbaijan, Karabakh has always attracted the
attention of scientists and researchers. The
existence of desert, semi-desert, steppe, dry steppe,
mountain xerophyte, alpine, subalpine, low-
mountain, plain landscapes created conditions for
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the formation of a rich entomofauna, including rare
and endangered species (Constructive geography
of the Azerbaijan Republic, 1996). However, due
to the fact that this rich territory was under
Armenian occupation for a long time, Azerbaijani
scientists could not conduct new scientific
research. In the post-occupation period, the rich
nature of Karabakh creates a reliable basis for
active research and the discovery of new species.
The eggs and larvae of the longhorn beetles

may not have suffered from the destruction that
occurred during the Karabakh war, as they live a
rather secretive life inside the trees. During the
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new monitoring, it will be possible to record most
of these insects again in the same habitats.

RESULTS AND DISCUSSION
The article is written on the basis of the

materials of the entomological collection of the
Institute of Zoology of the Ministry of Science

Longhorn beetles (Coleoptera, Cerambycidae) of Karabakh

and Education of the Republic of Azerbaijan and
the literary data of entomologists who conducted
research in Karabakh in the pre-occupation
period. Available information in this area is
summarized. It has been established that 59
species of longhorn beetles inhabit the territory of
Karabakh (Table).

Table. Species of longhorn beetles recorded on the territor / of Karabakh

1

2

Tribes and species

Place of finding

PRIONINI

Latreille, 1802

Prionus asiaticus Faldermann, 1837

Terter

ENOPOLODERINI Danilevsky in Althoff & Danilevsky, 1997

Enoploderes (Enoploderes) sanguineum Faldermann, 1837

Kalbajar -Lachin

RHAMNUSIINI Danilevsky in Althoff & Danilevsky, 1997

Rhamnusium graecum Schaufuss, 1862

| Khojali, Khojavend, Khankendi, Shusha, Aghdere

RHAGIINI Kirby, 1837

Rhagium (Megarhagium) fasciculatum Faldermann, 1837

Kalbajar -Lachin

Dinoptera (Dinoptera) collaris Linnaeus, 1758

Khojali, Khojavend, Khankendi, Shusha, Aghdere

Cortoderaq pseudomophlus Reitter, 1889

Khojali, Khojavend, Khankendi, Shusha, Aghdere

LEPTURINI Latreille, 1804

Vadonia unipunctata unipunctata Fabricius, 1787

Khankendi, Shusha

Judolia erratica erratica var. erythrura (Kister, 1848)

Khankendi, Shusha

Stictoleptura Stictoleptura) cordigera cordigera Fuessly, 1775

Khojali, Khojavend, Khankendi, Shusha, Aghdere

Stictoleptura (Stictoleptura) scutellata (Fabricius, 1781)

Khankendi

Pachytodes erratica erratica var. erythrura (Kister, 1848)

Khojali, Khojavend, Khankendi, Shusha, Lachin, Kalba

Pachytodes erraticus erraticus (Dalman, 1817)

Khojali, Khojavend, Khankendi, Shusha, Lachin, Kalba

Leptura quadrifasciata Linnaeus, 1758

Khojali, Khojavend, Khankendi, Shusha,

Stenurella (Stenurella) melanura melanura Linnaeus, 1758

Khojali, Khojavend, Khankendi, Shusha,

Stenurella (Priscostenurella) bifasciata bifasciata (O.F. Mdiller,

1776)

Khankendi

S.(Nigrostenurella) nigra nigra (Linnaeus, 1758)

Khojali, Khojavend, Khankendi, Shusha, Lachin,

Strangalia attenuata (Linnaeus, 1758)

Khankendi

Rutpela maculata (Poda von Neuhaus, 1 76 1)

Khankendi

NECYDALINI Latreille, 1825

Necydalis (Necydalis) ulmi Chevrolat, 1838

| Khojali, Khojavend, Khankendi, Shusha, Aghdere

ASEMINI Thomson, 1860

Asemum striatum (Linnaeus, 1758)

| Khojali, Khojavend, Khankendi, Shusha, Aghdere

SPONDYLIDINI Audinet-Serville, 1832

Spondylis buprestoides (Linnaeus, 1758)

Khojali, Khojavend, Khankendi, Shusha, Aghdere

HESPEROPHANINI Mulsant, 1839

Hesperophanes sericeus (Fabricius, 1787) Jabrayil
Trichopherus holosericeus (Rossi, 1790) Kalbajar-Lachin, Xankondi
Stromatium auratum (Bober, 1793) Terter

CERAMBYCINI

Latreille, 1804

Cerambyx Cerambyx) cerdo acuminatus Motschulsky, 1853

Aghdam, Lachin

C. (Cerambyx) dux (Faldermann, 1837)

Aghdam, Khankendi

C.(C.) miles (Bonelli, 1812)

Khojali, Khojavend, Khankendi, Shusha, Aghdere

COMPSOCERINI

Thomson, 1864

Rosalia alpina (Linnaeus, 1758)

| Shusha

PURPURICENINI

Thomson, 1864

Purpuricenus budensis (Gotz, 1783)

Askeran, Aghdere, Khankendi

P.budensis budensis var. punctiger Apfelbeck

Askeran
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Table continued

1

2

GRACILIINI Mulsant, 1839

Gracilia minuta (Fabricius, 1781)

Khojali, Khojavend, Khankendi, Shusha, Aghdere

MOLORCHINI Mulsant, 1863

Molorchus (Molorchus) umbellatarum umbellatarum (Schreber,
1759)

Khojali, Khojavend, Khankendi, Shusha, Aghdere

CERTALLINI Faimaire, 1854

Certallum ebulinum (Linnaeus, 1767) Aghdam
C. ebulinum ruficolle (Fabricius, 1781) Aghdam
CALLIDIINI Kirby, 1837
Ropalopus (Ropalopus) clavipes (Fabricius, 1775) Khankendi
Semanotus russicus russicus Fabricius,1776 Khojali, Khojavend, Khankendi, Shusha, Aghdere
Phymatodes testaceus (Linnaeus, 1758) Agdam

Phymatodes(Phymatodes) lividus Rossi, 1794

Khojali, Khojavend, Khankendi, Shusha, Aghdere

CLYTINI Mulsant, 1839

Plagionotus arcuatus (Linnaeus, 1758) Fizuli

P. arcuatus lugubris (Ménétriés, 1832) Khankendi
Echinocerus floralis floralis (Pallas, 1773) Fizuli
Isotomus speciosus ssp. comptus (Mannerheim, 1825) Khankendi
Chlorophorus varius varius (O.F.Miiller, 1766) Shusha
Ch.sartor (O.F.Mdller, 1766) Shusha
Xylotrechus (Xylotrechus) arvicola (Olivier, 1795) Shusha

DORCADIINI Latreille, 1825

D.(C.) shirvanicum azerbajdzhanicum Plavilstshikov, 1937

Khojali, Khojavend, Khankendi, Shusha, Aghdere

D.(C.) scabricolle corpulentum Ménétriés, 1832

Shusha, Terter, Khankendi

Dorcadion (Cribridorcadion)seminudum Kraatz, 1873

Khojali, Khojavend, Khankendi, Shusha, Aghdere

D. scabricolle var. lutescens Kraatz, 1873 Terter
D.sulcipenne caucasicum Kiister, 1847 Shusha
D.shushense Lazarev, 2010 Shusha

ACANTHODERINI Thomson, 1860

Aegomorphus clavipes (Schrank, 1781)

Khojali, Khojavend, Khankendi, Shusha, Aghdere

ACANTHOCININI Blanchard, 1845

Leiopus nebulosus caucasicus Ganglbauer, 1887

Khojali, Khojavend, Khankendi, Shusha, Aghdere

SAPERDINI Mulsant, 1839

Saperda (Compsidia) populnea (Linnaeus, 1758) Khojali, Khojavend, Khankendi, Shusha, Aghdere
Saperda (Anaerea) carcharias Linnaeus, 1758 Khojali, Khojavend, Khankendi, Shusha, Aghdere
Oberea (Oberea) linearis (Linnaeus, 1761) Khojali, Khojavend, Khankendi, Shusha, Aghdere

Mallosia (Eumallosia) herminae Reitter, 1890

Khankendi

Phytoecia(Paracoptosia) compacta (Ménétriés, 1832)

Aghdam, Fizuli, Terter

Phytoecia (Musaria) puncticollis puncticollis Faldermann, 1837

Aghdam, Fizuli, Terter

AGAPANTHIINI Mulsant, 1839

Calamobius filum Rossi, 1790

Khankendi, Shusha, Aghdere

Agapanthia (Epoptes) cynarae cynarae (Germar, 1817)

Khankendi, Shusha, Aghdere

A. (E.) villosoviridescens (De Geer, 1775)

Khankendi, Shusha, Aghdere

Images of most species of longhorn beetles
are found on flowering plants, but they are
divided into separate groups according to the
feeding of larvae. Thus, species from 26 genera
(Purpuricenus, Cerambyx, Enoploderes,
Molorchus, Necydalis, Prionus, Ropalopus,
Rosalia, Saperda, Spondylis, Isotomus, Judolia,

Leiopus, Pachytodes, Penichroa, Chlorophorus,
Dinoptera, Stictoleptura, Aegomorphus, Gracilia,
Asemum, Hesperophanes, the larvae of species
belonging to the genera Phymatodes, Rutpela,
Stenurella, Strangalia) feed on the trunks of forest
and fruit trees and shrubs. Representatives of 6
genera (Agapanthia, Certallum, Dorcadion,
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Echinocerus, Mallosia, Phytoecia) are herbivores
both at the larval and adult stages. Some species
of the genera Oberea and Plagionotus feed on the
trunks of broad-leaved trees, while others feed on
grasses. Representatives of the genera Stromatium
and Trichopherus are considered technical pests
and cause damage to wooden buildings and
furniture. Among these species Rosalia alpina
(Linnaeus, 1758), Prionus asiaticus Faldermann,
1837, Necydalis (Necydalis) ulmi Chevrolat,
1838, Mallosia (Eumallosia) herminae Reitter,
1890, Cerambyx (Cerambyx) dux (Faldermann,
1837), C. (Cerambyx) cerdo acuminatus
Motschulsky, 1853 are rare. R.alpina is included
in the World Red List, Appendix Il of the Berne
Convention of 1979 and I, 1l and Il editions of
the Red Book of Azerbaijan under the VU
category (Fig. 1).

Fig. 1. Rosalia alpina (photo: N.Snegovaya)

The great capricorn beetle C. (Cerambyx)
cerdo acuminatus is one of the greatest beetles in
Azerbaijan (Fig. 2). Found on old oak trees.

The herbivorous longhorn beetle, which lives
mainly in meadows and feeds on plant roots, was
named the Shusha longhorn beetle (Dorcadion
shushense Lazarev, 2010) since it was first
recorded in Shusha in 1905 (Fig. 3).

Longhorn beetles (Coleoptera, Cerambycidae) of Karabakh

Fig. 2. Cerambyx cerdo acuminatus (photo:
I.Kerimova)

Fig. 3. Dorcadion (Cribcidorcadion) shushense
(photo: M.Lazarev)

CONCLUSION

So, to date, 280 species of longhorn beetles
have been registered in Azerbaijan (Samadov,
2010; Danilevsky, 2014), 59 of them were
registered on the territory of Karabakh in the pre-
occupation period. Of these, 3 species are found
only in Terter, 23 species in Khojaly, Khojavend,
Khankendi, Shusha and Aghdere, 4 species in
Khankendi, Shusha, Aghdere, 2 species in
Agdam, Fizuli, Terter, 8 species - only in
Khankendi, 2 species in Kalbajar and Lachin, 1
species in Kalbajar, Lachin, Khankendi, 6 species
only in Shusha, 2 species in Khankendi and
Shusha, 1 species in Shusha, Tartar and
Khankendi, 1 species only in Jabrayil, 2 species
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only in Fizuli, 3 species only in Agdam, 1 species
in Agdam and Lachin, 1 species in Agdam and
Khankendi, 1 species recorded only in Askeran, 1
species recorded in Askeran, Aghdere and
Khankendi.

The liberation of Karabakh from occupation
opens up new prospects for research in these areas
for Azerbaijani scientists. The re-study of the
entomofauna of Karabakh will also allow
monitoring of rare and endangered species in this
area. These studies will also create conditions for
the discovery of new species.
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Qarabagin uzunbig bocaklari (Coleoptera, Cerambycidae)
Eyvazov ®laddin Qismot oglu, Korimova flhama Qiidrat qiz1
Azarbaycan Respublikas: EIm va Tahsil Nazirliyinin Zoologiya Institutu, Baki, Azarbaycan

Azarbaycanin uzunbig bécaklor (Cerambycidae) faunasina aid olan 280 néviin 53-ii isgalagodorki dévrda
Qarabag orazisindo qeydo alinmigdir. Bu novlor igorisindo Rosalia alpina (Linnaeus, 1758), Prionus
asiaticus Faldermann, 1837, Necydalis (Necydalis) ulmi Chevrolat, 1838, Mallosia (Eumallosia)
herminae Reitter, 1890, Cerambyx (Cerambyx) dux (Faldermann, 1837), C. (Cerambyx) cerdo
acuminatus Motschulsky, 1853 azsayli ndvlordir. Rosalia alpina iso Umumdiinya Qirmiz1 Siyahisina vo
Azorbaycanin Qurmuzi kitabina VU Kkateqoriyasi ilo daxil edilmisdir. Uzunbig bocak cinslorindon
Purpuricenus, Cerambyx, Enoploderes, Molorchus, Necydalis, Prionus, Ropalopus, Rosalia, Saperda,
Spondylis, Isotomus, Judolia, Leiopus, Pachytodes, Penichroa, Chlorophorus, Dinoptera, Stictoleptura,
Aegomorphus, Gracilia, Asemum, Hesperophanes, Phymatodes, Rutpela, Stenurella, Strangalia névlori
meso vo meyva agac vo kollarmin govdalorinds, Agapanthia, Certallum, Dorcadion, Echinocerus,
Mallosia, Phytoecia ot bitkilori iizorindo qidalanir. Oberea, Plagionotus cinslorinin bozi noévlori
enliyarpaqli agaclarin gévdolarinds, bozi novlari isa otlar tizerindo qidalanir. Stromatium va Trichopherus
cinslorinin niimayondslori iso agac tikililora ziyan vurur. Qarabag torpaginin isgaldan azad edilmosi
Azorbaycan alimlori qarsisinda bu orazilords todqiqatin aparilmasi iiclin yeni-yeni perspektivlor acir.
Qarabagin entomofaunasinin yenidoen dyronilmasi bu arazide nadir va nasli kasilmokde olan ndvlarin do
askar edilmasins sorait yaradacaqdir.

Acar sozlor: Fauna, uzunbig bocaklar, N0V torkibi, Qurmizi Kitab, nadir nov, tahliikads olan nov

Kyxku-ycaun (Coleoptera, Cerambycidae) Kapa6axa
AiiBazoB Anagaun I'memer oruy, Kepumosa Mibxama I'yapat rui3sl

Unemumym 300n102uu Munucmepcmea nHayku u 0o6pazoganus A3epoatioicanckoll
Pecnyonuku, baxy, Azepoatioxcan

W3 280 BuoB xykoB-ycaueii (Cerambycidae) dbaynbr Asepbaiimkana 53 ObUTH OTMEUEHBI HA TEPPUTOPHU

Kapabaxa B J00OKKymanudoHHbI mepuon. M3 stux BumoB Rosalia alpina (Linnaeus, 1758), Prionus
asiaticus Faldermann, 1837, Necydalis (Necydalis) ulmi Chevrolat, 1838, Mallosia (Eumallosia)
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herminae Reitter, 1890, Cerambyx (Cerambyx) dux (Faldermann, 1837), C. (Cerambyx) cerdo
acuminatus Motschulsky, 1853 sBustorcs peakumu. AnbIHicKas po3ayvs BKIIOYEHa BO BceMupHBIH
Kpachbrii cnmcok u Kpachyto kuury AsepOaiimkana mo kareropun VU. Jlmuamaku Purpuricenus,
Cerambyx, Enoploderes, Molorchus, Necydalis, Prionus, Ropalopus, Rosalia, Saperda, Spondylis,
Isotomus, Judolia, Leiopus, Pachytodes, Penichroa, Chlorophorus, Dinoptera, Stictoleptura,
Aegomorphus, Gracilia, Asemum, Hesperophanes, Phymatodes, Rutpela, Stenurella muTatorcs
JPEBECHHON JIECHBIX M IUIOJIOBBIX JICPEBbEB M KycTapHHKOB. A nuumHku Agapanthia, Certallum,
Dorcadion, Echinocerus, Mallosia, Phytoecia oburtaroT Ha TpaBSHHUCTOW pacTHTENBLHOCTH. OIHH BHJIBI
pomoB Oberea u Plagionotus mutaroTcst ApeBECHHONM MIMPOKOIMCTBEHHBIX JIEPEBLEB, IPYrHe - TPABAMH.
IMpencraButenu pomoB Stromatium wu  Trichopherus moBpexaoT JepeBsSHHbIE KOHCTPYKIIUH.
OcBoboxeHne kapabaxCKuX 3eMeNb OT OKKYMAI[UM OTKpPhIBAeT Iepea a3epOail/PKaHCKUMU YYEHBIMH
HOBBIE TIEPCIICKTUBBI JJISl TPOBEACHUS HCCIEAOBaHUM dTHX obnactedl. [loBropHOe u3yueHHe
sHToMo(ayHsl Kapabaxa co3macT yciaoBus it 0OHAPY>KEHUS B 3TOW MECTHOCTH PEIAKUX U MCUE3AIOIINX
BH/IOB.

Knrouesvie cnosa: Dayna, oicyxu ycauu, 6udoeoui cocmas, Kpacmas knuea, peokutl 6ud, 6uo
HAX00AUWULCsl N0O Yepo30tl UCHEe3HOBEHUS
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The article presents extensive information about climatic and soil indicators, as well as the soil
composition of the newly created Karabakh Economic Region. The given data cover the pre-
occupation period, except for some districts, modern total data are described. Investigated soils of
the Karabakh Economic Region, the state of their use in the rural economy, the composition of the
soil cover. On the basis of indicators of the internal diagnostics of soils, distributed over the
economic district, the assessment of administrative districts was carried out, and the DEM and soil
map were prepared based on modern technologies on the GIS platform. Also, the results of the soil
and climatic conditions of the new economic district were analyzed, an ecological assessment was
carried out and a map was compiled. The results of the conducted scientific research proved the
essence of relying on scientific principles in increasing the flexibility of the rational use of
agricultural lands for carrying out restoration and construction works on territories freed from
occupation.

Keywords: Karabakh Economic Region, soil, fertility, assessment, ecological assessment, GIS, map

INTRODUCTION

In order to ensure the sustainable
development of cities and regions of our country,
the President of the Republic of Azerbaijan signed
a decree dated July 7, 2021. According to this
decree, Azerbaijan is divided into 14 economic
regions, one of which is the Karabakh Economic
Region. This economic region includes the cities
of Khankendi, Agjabadi, Agdam, Barda, Fuzuli,
Khojali, Khojavend, Shushi and Tartar
administrative regions. The mentioned regions
and cities are the result of a very thoughtful policy
for the restoration and rapid development of the
ancient Karabakh region, which has its rich
historical and cultural heritage and mysterious
nature. The reintegration of the liberated regions
into the economy of our country is a very
important issue in terms of increasing the
effectiveness of planned work on economic

regions and ensuring flexibility in managing the
economy.

It should be noted that since the middle of
the 20th century, as in the whole world, in our
republic, due to the rapid development of science
and technology, the creation of various production
areas, the rapid growth of the population, while at
the same time, the aggressive policy of other
countries and the violation of the legal regime
surrounding lands had a negative impact on the
ecological environment and natural resources of
the country, especially on the use of soil resources
(Mammadov, 2021).

In the modern period, the role and
importance of the soil factor in human life have
increased even more. The activity and
development of the agricultural  sector,
functioning in a way to meet the natural needs of
man and directly related to the soil, is associated
primarily with the land factor, and then with the
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state of its use. Even industrial production, which
at first glance is not directly related to the land
factor, is to some extent connected with soil and
other resources associated with it. It should be
noted that land relations have always been one of
the main factors that decided the fate of the
country.

MATERIALS AND METHODS

The Karabakh Economic Region differs from
other regions of the republic in the complexity of
natural conditions. The vegetation of the region,
characterized by various climatic features, attracts
attention to its biodiversity. Wormwood semi-
deserts, dry deserts and semi-deserts on the
foothill plains, xerophilic thickets, broad-leaved
forests (beech, oak, etc.) are common on
mountain slopes.

As a result of the interaction of the natural
complexes of the region, a unique composition of
the soil cover was formed. The existing vegetation
cover of the formed and developing area mainly
consists of herbaceous mountain-meadow, steppe
mountain-meadow,  brown  mountain-forest,
mountain-black, gray-brown, mountain-chestnut,
gray, meadow-forest are widely distributed
alluvial subtypes and types of meadow soils. In
the  mountain-mid-mountain  zone, it s
characterized mainly by a mild warm climate with
dry winters, and in the high mountain zone - a
cold climate with dry winters. As can be seen
from the climatic data, the air temperature
fluctuates between 1.90-3.30 (Fizuli and Tartar) in
the mountainous part, and in the middle mountain
zone it reaches -0.50 (Shusha). The same
regularities are observed in the change of air
temperature by seasons of the year.

Methods of approaches to the ecological
assessment of soils for agricultural, fodder and
forest crops have undergone a significant
transformation from the 80s-90s of the last
century to the beginning of the present century.
When establishing special rating scales for the
degree  of manifestation of individual
characteristics, the materials of
G.Sh.Mammadov’s own research, as well as the
scales of a number of researchers on salinity, the
structural-aggregate composition of soils, as well
as climatic indicators of soils in Azerbaijan, were

used (Mammadov, 2007).

However, at the beginning of the 2000s, a
more advanced assessment system was put
forward, which retained the scientific, theoretical
and methodological foundations of the general
approach of professors S.Z.Mammadova and
G.Sh.Mammadov. In assessing the degree of
manifestation of environmental symptoms in
previous studies, he expressed the degree of
manifestation of environmental symptoms by a
score, and not from concepts expressing quality,
that is, “high”, “low”, “bad”, “good”, and so on
(Mammadova, 2006).

Also, characterizing the bioclimatic potential
of the territories, A.J.Eyyubov divided them into 7
groups according to gradations (<0.8; 0.8-1.2; 1.2-
1.6; 1.6-2.2; 2.2-2.8; 2.8-3.4; >3.4) and assessed
these groups in terms of severity using both
concepts and evaluation points.

Even in  recent  years, guidelines
"Compilation of interactive soil maps based on
GIS" and "Guidelines for the preparation of
interactive electron soil maps and maps of
ecological assessment of soils at a scale of
1:100000" have been developed, which are more
innovative methods in this direction (Mammadov
et al., 2020; Mammadov, 2022).

RESULTS AND DISCUSSION

To revive the agrarian economy, first of all, it
is necessary to organize the effective use of soils,
specifically determine the types of land
ownership, create a mechanism for monitoring the
use of land resources, and resolve such issues as
their protection and conservation. Therefore, it is
necessary to  comprehensively introduce
theoretical and practical knowledge on the
restoration, improvement and protection of soil
fertility, especially issues related to soil ecology.
Undoubtedly, the growing demand of the
population for agricultural products depends
primarily on solving the problem of restoring,
increasing and protecting the fertility of soils used
for this purpose. The soil cover as an important
component of the biosphere and an independent
natural object is formed as a result of the
influence of abiotic (relief, climate, parent rocks),
biotic (vegetation and animals) and anthropogenic
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factors that form the soil. It is from this point of
view that the soils spread in the Karabakh
Economic Region are distinguished by their
diversity (Table 1).

Grassy mountain-meadow soils. These soils
are typical soils, more common in the subalpine
zone of the highlands of our republic. Grassy
mountain-meadow soils are distributed at altitudes
of 1800-2000 (2500) m, occupying a large area
between mountain forests and alpine meadows.
Grassy mountain-meadow soils form a single belt
in the mountains of the Lesser Caucasus.
Favorable relief conditions of the Karabakh
volcanic highland, which has a relatively large
area, created more favorable conditions for the
development of these lands over a large area.
Grassy mountain-meadow soils are rich in humus.
Its amount in the upper layer is 16.6+2.9%.
Grassy mountain-meadow soils are currently used
mainly for summer pastures and mowing.
However, intensive anthropogenic soil erosion is
currently taking place in a number of areas,
pasture paths, dirt roads, animal hooves destroy
the grass layer of the soil, accelerate surface
washout and create linear erosion (Mammadov,
2007).

Mountain meadow-steppe soils. Mountain-
meadow-steppe soils stand out as an independent
type of soil formation. These soils, characteristic
of subalpine meadow steppes, are mainly
distributed at altitudes of 1900-2100 m. However,
in the southern regions of our republic, the upper
boundary of the distribution areas of these soils
rises to 2000-2200 m. Mountain-meadow-steppe
soils are developed on the Karabakh plateau,
Zangazur, Mikhtokan and Karabakh ranges in the
Lesser Caucasus region.

Differences are observed in the sequence of
genetic horizons and their thickness, depending
on the relief conditions of the areas of soil
development, the composition of parent rocks,
and the age of soil formation. M.E.Salayev (1991)
showed that the characteristic profile of mountain-
meadow-steppe soils is characterized by the
following morphological features: areas of
distribution of mountain-meadow-steppe soils are
used mainly as natural meadows. Only a small
part of them is used for grain and potato crops.

Typical brown mountain-forest soils. In
contrast to the subtype described above, typical
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brown mountain forest soils are distributed over
relatively large forest areas in Azerbaijan. In the
Lesser Caucasus, they are distributed above 1200
m. They can be found in all forests, especially on
the eastern and western slopes, under oak and
beech forests. The amount of humus in typical
brown mountain forest soils is relatively high
compared to other subtypes. In the upper layer, its
amount ranges from 8.41-11.05%, and total
nitrogen is within 0.54-0.9%. A sharp change in
the amount of humus in the lower layers is
characteristic. According to M.E.Salayev, the
average amount of humus and nitrogen in the
upper layer of these soils is 10.0£1.7% and
0.61+0.10%, respectively. Humus reserves of the
upper meter layer of soil are 220-400 t/ha,
nitrogen reserves are 20-40 t/ha (Mammadov,
2007).

Carbonate mountain black soils. Carbonate
mountain black soils were formed as a result of
the deep steppe formation of forests. Currently,
these soils are being developed under forb
steppes. In the described soils, the humus content
belongs to the humus type, the amount of humic
acids is higher than that of fulvic acids. If the
Ch/Cf ratio is greater than one, a significant part
of the humic acids combines with calcium,
forming calcium humates. The fact that the C/N
ratio in the upper horizons is low (3.7-7.7-9.6)
indicates a deep decomposition of humus
compounds in these soils. From the production
point of view, carbonate mountain black soils are
currently used mainly for grain, partly for tobacco
and potatoes, without crop rotation.

Leached brown mountain-forest soils.
Leached brown mountain-forest soils are not very
large in the area; they occupy relatively small
areas in the dry forest zone. These soils usually do
not form an integral array, since they are formed
mainly on the border with brown mountain forest
soils on relatively well-moistened northern and
northwestern forest slopes, in a relatively shaded
forest zone. The amount of humus in the upper
horizon of these soils ranges from 4.78-7.93%. Its
average amount is 6.0+1.3%. The amount of
humus gradually decreases in the lower horizons
(Mammadov, 2007).

Typical brown mountain-forest soils. Typical
brown mountain-forest soils are one of the soil
subtypes widely distributed in the dry forests of
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the region. Typical brown mountain-forest soils
occupy a large area in a relatively weakly
fragmented mid-mountain zone. The described
soils differ in that the amount of humus is
somewhat higher than in leached brown
mountain-forest soils. In the upper horizons, its
amount ranges from 5.6 to 10.8%. In
southwestern Azerbaijan, it reaches 5.72-6.98%
(Hasanov, 1978). Its average amount is 6.4+1.2%.
The humus layer is extended down, in some cases
even at a depth of 60-70 cm the amount of humus
is not lower than 0.7-0.8%.

Carbonate brown mountain-forest soils. The
belt in which these soils are distributed borders on
typical and leached brown mountain forest soils
from above and gray-brown soils of dry
subtropical steppes in the system of altitudinal
zonality. In the dry forests of the region, typical
carbonate brown mountain forest soils are formed
under sparse, significantly grayed oak-beech
forests, as well as xerophilic shrub formations
with well-developed herbaceous vegetation. The
total amount of phytomass in this zone often does
not exceed 100 t/ha. The amount of humus in
carbonate brown mountain forest soils is
somewhat lower than in other subtypes. Its
average amount often does not exceed 4.0-8.0%.

Dark gray-brown (chestnut) soils. Dark gray-
brown (chestnut) soils are distributed over a
relatively limited area compared to other
subtypes. These soils are bordered by grayish-
brown soils at an altitude of 500-550 m in the
upper part, and the lower boundary passes at an
altitude of about 200-300 m. These soils often
develop on rubble-garnet soil-calcareous loams,
carbonate loess-like loams and clays. The humus
profile of dark gray-brown (chestnut) soils almost
repeats the profile of brown soils. The amount of
humus varies between 3-5%. The distribution of
humus in the soil profile towards the lower layers
is gradual. At a depth of 80-90 cm, its amount is
0.5-0.7% (Mammadov, 2007).

Ordinary gray-brown (chestnut) soils.
Ordinary gray-brown (chestnut) soils are one of
the widespread subtypes of gray-brown soils. The
soils included in this subtype are distributed
between heights of 200-400 m in the Karabakh
plain in the surrounding parts of the Kur-Araz
plain. The amount of humus in ordinary gray-
brown (chestnut) soils is less than in dark gray-

brown soils. Its amount fluctuates between 2.0-
3.0% in the upper horizons. The amount of humus
in ordinary gray-brown (chestnut) soils in the

southwest of the country reaches 3.09%
(Hasanov, 1978).
Light gray-brown (chestnut) soils. Light

gray-brown (chestnut) soils are a drier variant of
gray-brown soils and are common in the drier
parts of dry steppes, often below dark and normal
gray-brown soils. The described soils are mainly
formed under sagebrush-aggot, ephemeral-
sagebrush, and in some cases under sagebrush-
grass-ephemeral plants. The amount of humus
does not exceed 2.1-2.3%. In some areas, its
number is lower. The change of humus in the
lower layers of the soil profile occurs gradually
(Mammadov, 2007).

“Sod” gray-brown (chestnut) soils. “Sod”
gray-brown (chestnut) soils are distributed over a
limited area compared to other subtypes of gray-
brown soils. These soils were formed on the crust
of sulfate and carbonate erosion and spread in the
form of a whole strip from Shamkir to Ganja, as
well as in the Gazakh region, throughout Araz
(Jabrail, partially Fizuli and Zangilan regions), in
the form of separate spots on the Karabakh plain.
The amount of humus in “sod” gray-brown
(chestnut) soils usually does not exceed 2.2-2.8%.
There are hardened, carbonate, saline, irrigated
and underdeveloped types of gray-brown
(chestnut) soils.

Meadow gray-brown (chestnut) soils. Soils
included in this subtype are formed on relatively
high and poorly drained river terraces, in areas
where groundwater is located closer to the surface
of the earth (2-3 m). Groundwater, located close
to the surface, has a large influence on the process
of soil compaction. In addition, a certain role in
the moistening of these soils is played by surface
waters flowing from the surrounding slopes, since
they spread over relatively low-relief elements.

Gray soils. Gray soils of the region are
poorly supplied with humus. Its quantity in the
upper soil layer is 1.4+0.1%. In some species, the
amount of humus varies between 1.5-2.0%, and in
some cases, its absolute amount exceeds 2%. The
main part of humus accumulates in the upper
horizons (A and AB) and decreases with depth,
amounting to 0.3-0.6% at a depth of 1 m.
However, at the same depth, in some cases, the
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amount of humus exceeds 1%. The absorption
capacity of gray soils is characterized by average
values. Absorbed sodium is 8-15% of the
absorption capacity. Soils are usually alkaline.

Floodplain  meadow-forest  soils. The
floodplain meadow-forest soils of our republic are
mainly distributed in developed forests in the
floodplains and low terraces of the main rivers of
the Lesser Caucasus in the dry-steppe zone. In
areas where floodplain meadow-forest soils are
spread, groundwater is usually located close to the
surface (1-3 m) and plays a major role in the soil
treatment process. According to the profile, the
amount of humus decreases sharply towards the
lower layers. The amount of humus in the buried
horizons of these soils is 2-3 times higher than in
the horizons above and below it. Floodplain
meadow-forest soils are sufficiently provided with
organic matter. The average amount of humus in
the upper horizon of the soil is 3.2+0.4%.

To prepare the soil map of the Karabakh
economic region, a traditional map at a scale of

1:600000 was first scanned and reduced to
coordinates in the ArcGIS program. Later, certain
information was placed in the attribute database
of contours after vectorization (Fig. 1).

To map a digital terrain model of this region,
the boundary of the study area was first
recognized in the Global mapper program and a
DEM file was loaded (Fig. 2). The DEM file we
received was loaded into the ArcGis program and
set up for printing. Based on the DEM map, you
can see the maximum and minimum heights of the
terrain (Mammadov et al., 2020; Mammadov,
2022).

The Azerbaijani state, in accordance with the
interests of the whole society, carries out state
registration of rights to land plots, as well as
control over the targeted use of landowners and
tenants of these lands. Therefore, the study of land
resources, not only from a legal but also from a
natural and economic point of view, is considered
one of the main tasks of the state land cadastre.

Table 1. The composition of the soil cover of the region

Area
Types and subtypes ha

Primitive and peaty mountain-meadow 67
Grassy mountain-meadow 14931
Steppe mountain-meadow 23522
Typical brown mountain-forest 7174
Typical brown mountain-forest 101124
Grass carbonate mountain-forest 2124
Leached brown mountain-forest 42325
Carbonate and steppe brown mountain-forest 49443
Carbonate mountain black 7033
Dark and ordinary mountain gray-brown 67981
Dark and ordinary mountain-chestnut 116903
Partially humus sulfate (limestone) and not fully developed mountain chestnut 28578
Dark and ordinary chestnut 84372
Partly residually solonetzic light chestnut 45196
Humus sulfate (limestone) chestnut 23416
Meadow-chestnut and chestnut 56978
Dark gray 22100
Typical gray 24102
Light and primitive gray 16461
Grassy gray 45089
Gray-grass with high humus 59251
Gray-meadow with medium and low humus 8003
Floodplain and carbonate (tugai) meadow-forest 13386
Floodplain alluvial meadow 83876
Grass swamp and swamp 3111
Bare rocks and exposed various rocks 12871
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Soil assessment has a dual meaning for the
land registry. First, it is included in the land
cadastre as an independent indicator; secondly, in
the economic evaluation of soils, credit indicators
ensure its objectivity, directly participating in the
formation of the economic value of soils. Soils
vary in fertility. Therefore, taking into account the
diversity of soil fertility, their genetic and
production classification and comparative

assessment of their internal diagnostic indicators,
i.e. their revision, are among the most important
issues both in theoretical and practical terms. In
table 2, the data of analyzes carried out for
administrative regions in the bonitet scale of the
lands of the Karabakh economic region are also
reflected in the bonitet scores of the diversity of
soils distributed in the region (Mammadov et al.,
2022; Osmanova, 2022).

Table 2. Bonitet scale of soils of the Karabakh Economic Region (by administrative regions)

Soils Area, ha Bonitet scale
1 2 3
Aghdam
Leached brown mountain-forest 42 84
Carbonate and steppe brown mountain-forest 867 93
Carbonate mountain black 2607 100
Dark and ordinary mountain gray-brown 1160 63
Dark and ordinary mountain-chestnut 17162 65
Dark and ordinary chestnut 37752 80
Partly residually solonetzic light chestnut 4982 77
Meadow-chestnut and chestnut-meadow 38919 56
High-humus gray-meadow 58 68
Floodplain and carbonate (tugai) meadow-forest 1703 88
Floodplain alluvial meadow 4459 63
Aghjabadi
Meadow-marsh 3111 84
Meadow-gray 29041 80
Meadow-chestnut and chestnut-meadow 7818 67
Humus sulfate (limestone) chestnut 10734 100
Gray-meadow with medium and low humus content 6608 76
Partly humus sulfate (limestone) and unripe mountain chestnut 16 77
Partly residually solonetzic light chestnut 11298 95
Floodplain alluvial meadow 29544 75
Dark gray 12704 98
Dark and ordinary chestnut 9226 100
Floodplain and carbonate (tugai) meadow-forest 7121 99
High-humus gray-meadow 30598 93
Tartar
Primitive and peaty mountain-meadow 67 20
Meadow mountain-meadow 13788 100
Typical brown mountain-forest 7114 98
Floodplain brown mountain-forest 21163 95
Typical brown mountain-forest 6947 96
Carbonate mountain black 409 100
Dark and ordinary mountain gray-brown 16560 77
Dark and ordinary mountain-chestnut 6124 73
Dark and ordinary chestnut 21102 89
Partly residually solonetzic light chestnut 25203 63
Meadow-chestnut and chestnut-meadow 7277 62
Dark gray 2436 92
Light and primitive gray 19 74
High-humus gray-meadow 285 76
Floodplain alluvial meadow 1009 71

56



Soils of the Karabakh Economic Region of Azerbaijan and their ecological assessment

Table 2 continued

1 2 3

Bare rocks and exposed various rocks 796 <10
Barda
Light and primitive gray 16442 52
Meadow-gray 16048 100
Carbonate mountain-brown 1941 90
Partly residually solonetzic light chestnut 1395 95
Floodplain alluvial meadow 19851 75
Dark gray 5454 78
Floodplain and carbonate (tugai) meadow-forest 26088 89
High-humus gray-meadow 28309 86
Fizuli
Carbonate and partly steppe brown mountain-forest 1877 100
Dark and ordinary mountain gray-brown 6420 75
Dark and ordinary mountain-chestnut 53322 77
Partly humus sulfate (limestone) and unripe mountain chestnut 28197 92
Dark and ordinary chestnut 279 95
Partly residually solonetzic light chestnut 1550 67
Humus sulfate (limestone) chestnut 12682 91
Dark gray 15491 97
Floodplain alluvial meadow 20214 75
Shusha
Grassy mountain-meadow 1141 89
Steppe mountain-meadow 13321 96
Floodplain brown mountain-forest 1397 94
Typical brown mountain-forest 6408 96
Carbonate and partly steppe brown mountain-forest 6065 98
Bare rocks and exposed various rocks 1340 10
Khojaly
Grassy mountain-meadow 3 89
Steppe mountain-meadow 7676 72
Grassy carbonate mountain-forest 2124 89
Floodplain brown mountain-forest 6244 84
Typical brown mountain-forest 26040 85
Carbonate and partly steppe brown mountain-forest 14604 69
Carbonate mountain black 1193 100
Dark and ordinary mountain gray-brown 12862 80
Dark and ordinary mountain-chestnut 15413 65
Dark and ordinary chestnut 57 80
Meadow-chestnut and chestnut-meadow 1307 56
Bare rocks and exposed various rocks 6877 <10
Khojavand

Steppe mountain-meadow 2525 72
Floodplain brown mountain-forest 13478 99
Typical mountain-forest 22928 100
Carbonate and partly steppe brown mountain-forest 26029 100
Carbonate mountain black 679 99
Dark and ordinary mountain gray-brown 30980 81
Dark and ordinary chestnut 24882 76
Partly humus sulfate (limestone) and unripe mountain chestnut 366 76
Dark and ordinary chestnut 15956 76
Meadow-chestnut and chestnut-meadow 1658 65
Floodplain alluvial meadow 8799 74
Bare rocks and exposed various rocks 3858 <10
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Fig. 3. Soil ecological assessment map of the Karabakh Economic Region

In the steppe zone, mountain-chestnut soils
are common, occupying 29.6% of land resources.
They are widely used in agriculture, horticulture,
grain growing and animal husbandry. Brown
mountain forest soils, which rank second in terms
of the amount of soil resources in the region,
occupy 25.1% of the total soil resources with
partially steppe mountain forest soils. The main
part of agricultural land, i.e. 48.9% are meadows
and pastures. The areas of cultivated and rested
lands, occupying the second place, are 38.3%.
The area of land used for perennial crops reaches
9.1%. 34.% of the region's agricultural land is
irrigated. The largest part of the irrigated areas
suitable for agriculture, i.e. 67.8%, belongs to
cultivated lands. 81.7% of perennial crops are
cultivated on irrigated lands, which is 23.5% of
irrigated areas in agriculture. The most irrigated
areas in the region are registered in Aghdam and
Fizuli regions (49.7-46.4 thousand ha). 25.4
thousand hectares of irrigated land in the Tartar
region (Mammadov, 2007).

11.0% of the lands of agricultural turnover
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belong to the first quality group due to their high
fertility. In terms of quality parameters, the main
part of usable land is concentrated in 53.0% of the
good quality group, which is somewhat less
fertile, and the credit score ranges from 80-61. As
a result of many years of careless use of land,
fertility properties have deteriorated, so 31.4% of
suitable land has been transferred to the group of
the land of medium quality. Even 4.3% of the
land used in the district was in poor quality land,
as fertility indicators were seriously disturbed.
The land that was once in circulation (0.3%) is not
currently used, as it has been transferred to
conditionally unsuitable land.

Drainage conditions of the area and
salinization, waterlogging, erosion and other
processes are among the factors that adversely
affect the properties of natural soil fertility. At
present, 39.7% of irrigated lands in the region are
saline to some extent. 22.0% of saline soils are
moderately saline and 11.6% are highly saline
areas.



65

Table 3. Ec logic |assessment of soils of the Karabal h Economi Region (by administrative 1 egions)

. . Gr E .
Soils H Y T BIP | Md | Humus | pH | Sag c he Tme | Tc S A el melsel s s 1 msT ss. point Farm
T 7 [ 3 i 5 | 6 7 81 9 |10 1L | 12| 13| 4| 15 16]17[18] 19| 20| 21| 22| 23 2
Aghdam
D ntain. | 200- | 550- | 3000- | 180- | 0.25- | oo | 7.0-| 7o | oe0l 0.00| 100|080 | 060 | 00| 07| 05| 02| - | - | - | - | s Forest (0ak)
moun 1200 | 700 | 4200 | 2.30 | 045 | 39 | 75 801 0.901 1.001 0.89) 0.60] 1.00) 0.7} 0.51 0.
300- | 300- | 3800- | 1.80- | 0.20- 75 Grapes, grain,
Chestnut | S0 | 3o | 2400 | 300 | 626 | 3O | 5| 48 |080| 00| 100]089| - |100(06| 04| 02| 100| 091064056 60 | S I
. . i, i _ _ Grain, grapes,
Gray-brown | 500 | 0% | 3800 | 701 0201 28 | 75| 71 | 080|090 | 1.00| 0.89| - |100[07| 05| 03| 100|091 064|056| 63 | pomegranate,
) ) ) winter pastures
Up to 4200- | 0.8- | 0.10- 8.4- Cotton, grain,
Gray o’ | 200 | o0 | 280 | 018 | L6 | e | 26 [078|060| 100] 0.73| - | 100| 06| 04| 02| 100|0.73| 063| 042| 66 | oo IED
Meadow | 100 | 250 | 4400 | & 10101 7 | 741 45 | 036 0.91|1.00| 089]060] - | - | - | - | 100|086/ 060]|055| 63 | Cotton winter
20 | 0.15 ) 8.6 ) ) ) ) ) ) ) ) ) pastures
Tartar
Mountain- 1200- | 1000- 4.3- Summer
mondoa | 2000 | 8| 5000 | 160 | 060 | 64 | 3| 78| - | - | - | - | - |1oofos{osfos| - | - | - | - | 8| See
Brown 800- | 2500- | 1.50- | 0.45-
mountain- : 451 59 | 5172 76 | 0.80|0.90 | 1.00| 0.89| 0.60| 1.00| 0.8 | 05| 02| - | - | - | - | - | 87 | Forest(beech)
moun 900 | 3000 | 1.90 | 0.60
Brown
| 200- | 550- | 3000- | 1.80- | 0.25- 7.0-
mountain | 00 | 700 | 000 | 230 | 045 | 30 | 75| 76 |080| 00| 100/ 089| 00| 100|07) 05 02| - | - | - | - | 65 Forest (0ak)
300- | 300- | 3800- | 1.80- | 0.20- 7.5- Grapes, grain,
chestnut | 500 | 505 | 00 | 320 | 528 | 30 |5y | 48 |0.80] 090 100| 089| - [100|06| 0.4 02| 100| 0.01064] 056| 60 | AP
. . , , i, _ Grain, grapes,
Gray-brown %%% ‘;%% ii%% 1272% %2205 28 7852 71 | 0.80|090] 1.00| 0.89| - |1.00|07] 05| 03| 1.00] 091|064|056| 63 | pomegranate,
' ' ' winter pastures
Up to 4200- | 0.8- | 0.10- 8.4- ) Cotton, grain,
Gray 0101 200 | §200-| 08 10101 45 1841 26 078|060 | 100 0.73 1.00| 06| 04 | 02| 100| 0.73 | 063| 0.42| 66 | COUON I,
0.8- | 0.10- 7.4- Cotton, winter
Meadow | 100 | 250 | 4400 | S5 | GU%| 17 | [%| 40 |036|091| 100|089 |060| - | - | - | - | 100|086 060| 055| 63 | “hon
Fizuli
300- | 300- | 3800- | 1.80- | 0.20- 7.5- } Grapes, grain,
Chestnut | 300~ | 300- | 3800 | 1.80-1 0201 30 | 751 48 |0.80 | 0.90 | 1.00| 0.89 1.00| 0.6| 04 | 02| 1.00| 0.81 | 064| 0.56| 60 | rAPES I
. . ; , i _ Grain, grapes,
Gray-brown 2505% ‘;%% ii%% 1272% %2205 28 | 15| 71| 080|090 | 100 0.89| - |100[07| 05| 03| 100|091 064|056| 63 | pomegranate,
' ' ) winter pastures
Up to 4200- | 0.8- | 0.10- 8.4- ) Cotton, grain,
Gray hi0| 200 | §200-| 08 10101 45 841 56 | 078|060 | 100 0.73 100 06| 0.4| 02| 100| 0.73 | 063| 042| 66 | oo IR,
0.8- | 0.10- 7.4- Cotton, winter
Meadow | 100 | 250 | 4400 | 5% | Q1| 17 | 14| 40 036 091| 100| 09| 060| - | - | - | - | 100|086 060| 085| 63 | “hon
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Table 3 continued

1 2 3 4 5 6 7 [ 8] 9 [10[11[12] 183 14 156 [16] 17 [ 18] 19 [ 20 | 21 [ 22 [ 23 | 24
Shusha
Mountain- 1200- | 1000- 4.3- Summer
meadow 2000 1400 | 2000 1.60 | 0.60 6.4 63 78 - - - - - |100(08| 06|03 - - - - 89 pastures
Brown 200- | 550- | 3000- | 1.80- | 0.25- 7.0-
fn;?gsr;tam- 1200 | 700 | 4200 | 2.30 | 0.45 3.0 75 78 | 0.80|0.90|1.00| 0.89| 0.60| 1.00|0.7| 05| 0.2| - - - - 85 Forest (oak)
300- | 300- | 3800- | 1.80- | 0.20- 7.5- ) Grapes, grain,
Chestnut 500 | 450 | 4400 | 2.20 | 0.25 3.0 8.2 48 | 0.80| 0.90 | 1.00 | 0.89 1.00( 06| 0.4|0.2| 1.00| 0.91| 0.64| 0.56| 60 winter pastures
. . i, i _ _ Grain, grapes,
Gray-brown | 200 | 00 | 8800 | 17010201 28 | 151 71 [080(090| 100|089 - |100| 07| 05 03| 100|0.91|064|056| 63 | pomegranate,
) ) ) winter pastures
0.8- | 0.10- 7.4- Cotton, winter
Meadow 100 | 250 | 4400 20 | 015 1.7 8.6 40 (036|091 1.00|0.89| 060 - - - - 11.00|0.86|060|055| 63 pastures
Khojaly
Mountain- 1200- | 1000- 4.3- Summer
meadow 2000 1400 | 2000 1.60 | 0.60 6.4 63 78 - - - - - |100(08| 06|03 - - - - 89 pastures
Brown 800- | 800- | 2500- | 1.50- | 0.45- 5.1-
g?gsr;tam- 1200 | 900 | 3000 | 1.90 | 0.60 29 79 76 [ 0.80|090|100(0.89|060|1.00|08| 05|02 - - - - 87 | Forest (beech)
Brown
. 200- | 550- | 3000- | 1.80- | 0.25- 7.0-
g(r)gsr;tam- 1200 | 700 | 4200 | 2.30 | 0.45 3.0 75 78 [ 0.80| 090|100 0.89|0.60|1.00|0.7| 05|02 - - - - 85 Forest (0ak)
300- | 300- | 3800- | 1.80- | 0.20- 7.5- Grapes, grain,
Chestnut 500 | 450 | 4400 | 2.20 | 025 3.0 82 48 | 0.80|0.90| 1.00{ 0.89| - |100|{0.6| 0.4|0.2| 1.00| 0.91|0.64| 0.56| 60 winter pastures
0.8- | 0.10- 7.4- Cotton, winter
Meadow 100 | 250 | 4400 20 | 015 1.7 86 40 | 0.36|0.91|1.00| 0.89| 0.60| - - - - |100|086|060|055| 63 pastures
Khojavand
Mountain- 1200- | 1000- 4.3- Summer
meadow 2000 1400 | 2000 1.60 | 0.60 6.4 63 78 - - - - - |100(08| 06|03]| - - - - 89 pastures
Brown 200- | 550- | 3000- | 1.80- | 0.25- 7.0-
;?)(r):sr;tam- 1200 | 700 | 4200 | 2.30 | 0.25 3.0 75 78 [ 0.80|090|1.00(0.89|060|1.00|07|05]|02| - - - - 85 Forest (oak)
300- | 300- | 3800- | 1.80- | 0.20- 7.5- Grapes, grain,
Chestnut 500 | 450 | 4400 | 2.20 | 0.25 3.0 8.2 48 | 0.80|0.90| 1.00{ 0.89| - |1.00|(0.6| 0.4|0.2| 1.00| 0.91| 0.64| 0.56| 60 winter pastures
Grain, grapes,
200- | 400- | 3800- | 1.70- | 0.20- 7.5-
Gray-brown 550 500 | 4400 | 2.20 | 025 2.8 82 71 1080|090 100|089 - |100|0.7|05]|0.3|100|091|0.64|056]| 63 p_omegranate,
winter pastures
Up to 4200- | 0.8- | 0.10- 8.4- Cotton, grain,
Gray 150 200 5600 | 1.80 | 015 1.6 8.9 26 [ 0.78|060|100|0.73| - |100|0.6| 04]0.2|1.00|0.73|0.63| 0.42| 66 winter pastures
0.8- | 0.10- 7.4- Cotton, winter
Meadow 100 | 250 | 4400 20 | 015 1.7 86 40 | 0.36|0.91|1.00| 0.89| 0.60| - - - - |1100|086|060|055| 63 pastures
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Soils of the Karabakh Economic Region of Azerbaijan and their ecological assessment

Slightly saline soils make up 66.4% of
irrigated soils. The area of irrigated soils is 42.4
thousand hectares, which is equal to 26.6% of
irrigated. 24.0% of them belong to medium and
severely damaged areas. 45.9% of the region's soil
resources are areas that are more or less subject to
erosion. 23.4% of the eroded territories are
classified as highly eroded, 28.5% moderately
eroded and 48.1% slightly eroded soils. 43.3-
49.1% of the territory of the Fizuli and Tartar
regions is surrounded by erosion processes
(Mammadov, 2007).

Fluctuations in a number of the listed soil
factors testify to the importance of the ecological
assessment of soils (Fig. 3, table 3). The
ecological assessment of soils plays an important
role in solving a number of problems in soil
research. The ecological assessment of soils
characterizes the conditions of their formation and
the suitability of the soil cover for certain
purposes. It is also possible to determine the
correct place to classify soils using ecological
assessment (Mammadov and Samadov, 2022).

Soil environmental assessment mapping
should summarize the information obtained at all
stages associated with soil assessment and should
be reflected here. It should be noted that in the
early 1990s, as a result of research by
G.Sh.Mammadov. The author associated research
in this direction primarily with the compilation of
ecological evaluation maps of soils. Thus, an
ecological map differs very significantly from a
traditional soil map in that it includes the
ecological characteristics of soils (Mammadov,
1998, 2004).

In general, since most of the region's land is
located in mountainous and foothill areas, the
erosion process is widespread here. Surface,
linear, wind and irrigation erosion are widespread
in these territories. In the foothill zone, there are
many areas of development of gobu and ravine
erosional types (Mammadov, 2014).

CONCLUSIONS

From the results of studies carried out
according to the above methods, it can be seen
that the soils common in the territory of the
Karabakh economic region, according to their

internal diagnostic indicators, are included in the
group of soils of good quality. Thus, the
assessment of soils in the general area
corresponds to VIII and 11 quality groups.

The results obtained during the ecological
assessment of the soil and climatic conditions of
the region were of great interest. There are certain
differences between the quality scores and
ecological scores of soils. This is due to the
diversity of soil and climatic conditions of the
Karabakh region. In the ecological assessment,
the highest score was 89 and the lowest score was
60.

In general, since most of the region's land is
located in mountainous and foothill areas, the
erosion process is widespread here. Surface,
linear, wind and irrigation erosion are widespread
in these territories. In the foothill zone, there are
many areas of development of gobu and ravine
erosional types.

Thus, in order to preserve the properties of
natural fertility present in the soil cover and
restore the lost fertility, complex anti-erosion
measures are required.
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Azarbaycamin Qarabag igtisadi rayonunun torpaqlari vo onlarin ekoloji qiymotlondirilmasi
! Mommodov Qarib Samil oglu, > Mommoadov Zaman Rasid oglu, 2 Osmanova Sona Abxaz qiz1

Ydzarbaycan Milli Elmlor Akademiyasinin Rayasat Heyati, Baki, Azarbaycan
2Azorbaycan Respublikast Elm va Tahsil Nazirliyinin Torpagsiinashq va Aqrokimya
Institutu, Baki, Azorbaycan

Mogqalods Qarabag iqtisadi rayonunun iqlim vo torpaq gostoricilori, homginin torpaq terkibi haqqinda
genis moalumat verilmisdir. Bu melumatlar isgalaqadorki dovrii (bazi srazilor istisna olmagla) shato etmis
vo hazirki Umumi vaziyyatlo bagli informasiya da tosvir edilmisdir. Qarabag iqtisadi rayonunun
torpaqlari, onlarin kond tosorriifatinda istifadesinin vaziyyati, torpaq Ortiiyliniin torkibi aragdirilmisdir.
Iqtisadi rayon iizro yayilmis torpaqlarin daxili diagnostik gostaricilori osasinda inzibati rayonlar {izro
bonitirovkas: aparilmis, miasir texnologiyalara osaslanan DEM vo torpaq xoritosi CIS platformasi
iizorinds hazirlanmigdir. Elocs ds yeni iqtisadi rayon iizre torpaqg-iglim seraitinin noticolari tohlil edilorok
ekoloji giymotlondirmo aparilmig vo xaritosi tortib edilmisdir. Hazirki mogalodo verilmis todqiqat
noticalori isgaldan azad olunmus orazilordo barpa vo quruculuq islorinin aparilmasi zamani kond
tosorriifatt toyinatli torpaglardan somorali istifadonin ¢evikliyinin artirilmasinda elmi  osaslara
soykonmonin vacibliyini stibut etmisdir.

Acar sdzlar: Qarabag iqtisadi rayonu, torpag, miinbitlik, bonitirovka, ekoloji giymatlondirma, CIS, xarita
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IHousbl Kapabaxckoro 3x0HOMIYECKOro paiioHa AsepOaiiakaHa U NX IKOJOTHYECKasi OLleHKA
! Mamenos I'apu6 Hlamuas oruay, 2 Mamenos 3aman Pamug oray, ® OcmanoBa CoHa A6Xa3 rbi3bl

Ulpesuouym Hayuonanvhoii Axademuu nayx Asepbaiiorcana, Baxy, Asepbationcan
2 Unemumym nousosedenus u azpoxumuu Munucmepcemea nayku u 06pazoeanus
Aszepbatioscanckou Pecnybnuku, baxy, Azepbaiiosican

B crarbe mpencraBieHa WHQOpMANMS O KIMMATHYECKUX M IIOYBEHHBIX ITOKAa3aTelsX, a TaKkKe O
MOYBEHHOM COCTaBe BHOBB cO37jaHHOr0 Kapabaxckoro akoHOMHUYECKoro paioHa. [IpuBeneHHbIE JaHHBIC
OXBATBHIBAIOT JIOOKKYMAIIMOHHBIA TMepruos (KpoMe HEKOTOPBIX paioHOB), OMHCAHBI COBPEMEHHBIE
WUTOTOBBIC gaHHBIe. MccnemoBanbl mo4yBbl KapabaXCKOro 3KOHOMHYECKOTO paioHa, COCTOSHHE WX
HCIIOJIB30BAHUSI B CEJIbCKOM XO3SIICTBE, COCTaB IIOYBEHHOro IIOKpoBa. Ha ocHOBe mokasareneit
BHYTPEHHEW MAarHOCTHUKU I0YB, PacCIpOCTPAHEHHBIX 0 HIKOHOMHYECKOMY PaiioHy, MPOBEAECHA OIEHKa
aIMUHUCTPATUBHBIX PaliOHOB, NOAroTOBJIEHBl DEM 1 KapTa 1o4B Ha OCHOBE COBPEMEHHBIX TEXHOJIOTUI
Ha tuatdopme ['MC. Taxke 6buH TpoOaHATU3UPOBAHBI PE3YABTATHl TOYBEHHO-KIMMATHYECKUX YCIOBUN
HOBOT'0 3KOHOMHYECKOT'O paioHa, MPOBEJEHA HKOJIOTHYECKas OLlEHKAa W COCTaBJIeHA KapTa. Pe3ynprarsl
MIPOBEJICHHBIX HAaYYHO-HUCCIIEOBATENbCKIX pPAa00T MOATBEPAMIN HEOOXOAWMOCTH OMOPHl HA HAayYHBIE
MIPUHIIMIIEI B TOBBIIIEHWH THOKOCTH PAIMOHAJIBHOTO HCIOIB30BAHMS 3E€MENb CETbCKOXO03SHCTBEHHOTO
Ha3HA4YeHHs TMpPH T[POBEACHWH BOCCTAHOBHUTEIHHO-CTPOUTENBHBIX paboT Ha OCBOOOXKIEHHBIX OT
OKKYTIaIINX TEPPUTOPHSIX.

Knrouesvle cnoea: Kapabaxckuii 2KOHOMUYECKULl pauioH, nO46a, NA000pooue, OOHUMUPOSKA,
axonoeuyveckasn oyenxa, I UC, kapma
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The presented work touches upon the importance of ensuring the biological safety of society and
nature in modern times, as well as the points taken into account when ensuring it. It becomes clear
that biosecurity is a process aimed at preventing the spread of bioterrorism and infectious diseases,
which lead to dangerous consequences and is realized thanks to the participation of each individual.
Biosecurity is an even more important issue for Azerbaijan in view of more than 70% of water
resources forms at the expense of transboundary sources, and the presence of a state in the
neighborhood that openly uses all types of terrorism (political, ecological, biological, etc.). This is
clearly shown by the pollution of Okhchuchay, which enters Azerbaijan from the territory of the
Republic of Armenia, according to its physicochemical and microbiological indicators. At the same
time, the presented work shows the local, regional and global problems for biosecurity and touched

upon points that are important to pay attention to their solution.

Keywords: Biosecurity, bioterrorism, infectious diseases, transboundary waters

INTRODUCTION

One of the characteristic features of our
increasingly globalized world is the development
of approaches to the security of the country. From
this point of view, the comprehensive guarantee
of biological security (BS) of the country is one of
those types. Thus, BS is one of the main and most
important components of the security system that
ensures the stable development of the state.
Biologically active materials(living or various
metabolites derived from them), which shake the
world and are even more terrible than weapons of
mass destruction, can sometimes be used as a tool
that can destabilize the local, regional and global
space, create social tension and cause other
negative situations to occur. Although the
advancements in world politics and scientific
research have had a positive effect on the
biosecurity problem, they have not been directed
towards solving this issue fundamentally. For this
reason, BS today should be characterized as an
issue that concerns everyone, from the ordinary
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citizen to the person at the highest level of power,
and should be considered a realistic approach. If
we add to what has been said, the achievements of
biotechnology have a "double" character
(Belyaletdinov, 2019; Romanovsky, 2021), then
no further argument is needed to confirm how
great the importance of this matter is.

First of all, it should be noted that in modern
times, biosecurity (BS) is not only a concept that
includes the fight against bioterrorism (Renault et
al., 2021), it also includes the creation of
conditions that allow the mass death of people and
the emergence of serious problems of social and
economic nature due to the purposeful and
spontaneous spread of infectious diseases in the
world. It is clear from this idea that it is necessary
to create new technologies, develop and adopt
strictly justified programs in the field of
biosecurity within the country, and actively
implement international relations to ensure BS.

Naturally, there must first be a legal basis for
ensuring biosecurity, and this must be confirmed
by the current Constitution of the Republic of
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Azerbaijan and the international conventions it
has joined as a state, signed agreements, adopted
laws and other documents. It is no coincidence
that new laws  (Romanovsky, 2021,
https://adilet.zan.kz/rus/docs/Z2200000122; Xue
and Shang, 2022) are currently being adopted in
this direction in many countries of the world
(Russia, China, USA, Kazakhstan, Belarus, etc.).
It is only necessary to note that the recent
decisions about BS make this issue more
comprehensive and significantly differ from the
Cartagena Convention, which entered into force
on 11.09.2003, and reveals new perspectives on
the essence of biohazard.

In general, the based on accepted and
planned principles of biosecurity in the world
(Shevired, 2020) firstly must be the people's
health and protection, as well as the reconciliation
of the interests and responsibilities of individuals,
the public and the state in the field of biosecurity.

Of course, in order to solve this issue, it is
necessary to carry out many tasks, but it would be
logical to express in a general form: "Creating
technologies that allow identifying, preventing and
completely eliminating any biological threats and
constantly developing them in accordance with
changing requirements”. The fulfillment of this task
is possible in any country due to the management of
society and the use of nature in accordance with the
principles of sustainable development. To make this
possible, it is necessary to carry out scientific
research and modern research.

Although the problem of BS is one of the
issues at the center of attention in the Republic of
Azerbaijan, the situation cannot be considered
satisfactory in the full sense. It would be
appropriate to clarify this against the background
of the tasks that are performed or are important to
solve in terms of providing BS in several
countries of the world.

The first is the tasks performed in connection
with the timely identification of diseases caused
by biological agents, the functionally active
substances synthesized by them, and the
preparation of events to prevent complications
that may occur due to their influence. It should be
noted that if we approach the solution of these
tasks in Azerbaijan from a scientific point of
view, it is clear that this field should be strongly
developed. Thus should be prepared a large-scale

Biosecurity and its importance for Azerbaijan

research program for the timely identification of
diseases and their causative agents, especially
infectious diseases, preparation of scientific and
practical bases of preventive measures aimed at
the treatment of diseases, as well as preparation of
methods and approaches that allow identification
of metabolites produced by living organisms and
causing various pathologies in humans. This
program can be realized more successfully as a
result of the joint activity of various fields
(molecular biology, microbiology, biotechnology,
genetic engineering, biochemistry, bioinformatics,
toxicology, biophysics, etc.) of exact and natural
sciences.

Secondly, tasks related to the use of resources,
primarily bioresources, in accordance with the
principles of safe and sustainable development.
Extensive research is being conducted in this field
around the world, and Azerbaijan is no exception
in this respect. In the century we live in, the
establishment of a scientific research institute
under the Food Safety Agency, certain research in
this field has been carried out in the institutes of
ANAS (currently assigned to the Ministry of
Science and Education of the Republic of
Azerbaijan), the Ministry of Agriculture and Health
of the Republic of Azerbaijan.

As it is known, up to 70% of Azerbaijan's
water basin is formed due to transboundary waters
(YYolchiyeva et al., 2020), and some of the states
(Georgia and Armenia) located in the areas where
these waters pass have not joined the relevant
convention. On the other side, there are problems
related to the security of water resources within
the Republic of Azerbaijan itself. So, our
territories that were occupied for nearly 30 years
were returned to their original owners as a result
of the 44-day Patriotic War. However, some
issues that have not yet been resolved should be
among the issues that should be given serious
attention when ensuring the biological safety of
waters from these areas to other regions of the
country.

Therefore, the aim of the presented article is
to clarify the points important for biosecurity and
its provision in Azerbaijan.

MATERIALS AND METODOS

Initial biomonitoring was carried out in
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Okchuchay under the leadership of the Ministry
of Ecology and Natural Resources of the Republic
of Azerbaijan with the participation of the
institutes of Microbiology, Zoology, Botany,
Physiology, Soil Science and Agrochemistry of
ANAS(currently of the Ministry of Science and
Education of the Republic of Azerbaijan), as well
as other organizations. The samples were taken
from the part of Okhchuchay that falls on the
territories of Jahangirbeyli (N 39°24321'E
46°44928"), Tagli (N 39°643263' E 46°37446") and
Burunlu (N 39°102218' E 46°304140") villages,
and the samples from Basitchay, which was
selected as the background, were taken from the
part of Baharli (N 39°04178' E 46°41239") village.
The water samples taken by the Institute of
Microbiology were analyzed according to their
physicochemical and microbiological indicators,
for which standard methods (Aksenov et al., 2014,
Alimov et al., 2013; MUK 4.2.1884-04, Primary
production of plankton, 1981) and devices such as
Polintest-Photometer 7100, MW&600 oxygen
meter, HM digital pH-200 and others were used.

RESULTS AND DISCUSSION

The analysis of the samples taken from the

monitoring points showed that there were no
significant changes in the physical and chemical
properties of the water. However, the amount of
oxygen dissolved in the water is low (6.2 mg/l),
which is not suitable for mountain rivers (8 mg/l),
the amount of iron and molybdenum is 3-70 times
higher than the permissible limit, the number of
saprotrophic  bacteria  (3.5-6,0x10° CFU/ml)
corresponds to the dirty water category (N>10°
CFU/ml), the amount of biodestruction of organic
substances and the amount of primary organic
substance formed is corresponding to it, and the
amount of conditionally-pathogenic bacteria
(mainly fecal coliform bacteria) is more than the
permissible limit (PL). All these indicate water
pollution and this happens mainly in the territory
of Armenia, so when the river flows through the
territory of Azerbaijan, pollution decreases
(Tables 1 va 2).

Thus, Okhchuchay moves in the direction of
Burunlu, Tagli and Chahangirbeyli in the
Azerbaijan territory. The indicators in Basitchay,
taken as a background for determining the
situation in Azerbaijan, are much lower than those
obtained in Okhchuchay. This fact alone allows us
to say with certainty that it is one of the most
important issues in terms of ensuring the
biosecurity of water resources.

Table 1. General characteristics of some indicators of the samples taken from O xchuchay and Basitchay

. . S Baharh Jahangirbeyli Tagli Burunlu . L
Hidrobiological indicators (Basitchay) (Okhc%uchgy) (Okhch%chay) (Okhchuchay) Permissible limit
Dissolved oxygen 7.4 7.3 - - 6-8
Destruction 0.7 2.6
Primary product 0.37 1.05 - -

Overall Density 215 320 390 390 50
Mg, mg/L 35 60 80 75 50
NO2, mg/L 0.01 0.09 0.83 0.55 3.3
NOs, mg/L 1.52 2.70 3.60 4.40 45
NH,, mg/L 0.06 0.10 0.19 0.54 0.5
PO,4, mg/L 0.54 0.33 0.11 0.09

P, mg/L 0.27 0.09 0.04 0.02 0.001
Fenol, mg/L 0.00 0.06 0.04 0.01

Fe, mg/L 0.02 0.04 0.04 0.07 0.001
Cu, (Total) mg/L 0.00 0.08 0.42 0.40 1
Cu, mg/L 0.00 0.00 0.04 0.03 1
Zn, mg/L 0.00 0.05 0.08 0.12 1
Al, mg/L 0.01 0.08 0.09 0.12 0.5
MoO4, mg/L 0.18 0.25 0.29 0.31

Mo, mg/L 0.108 0.15 0.174 0.186 0.05
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Table 2. Microbiological results of samples taken from Okhchuchay and Basitchay

Microbiological indicators Baharli Jahangirbeyli Tagili Burunlu
(Basitchay) (Okhchuchay) (Okhchuchay) (Oxchuchay)

Saprotrof(SB) 2000 5800 6000 6500

Azotobacter 120 100 60 70

Cl. pasterianum 10! 10! 102 10°

E.coli 9 17 19 29

SS (salmonella and shigella) - + + +

Bloody agar (Streptococcus,Staphylococcus Alot of Alot of Alot of

Note: PL- Clean water — SB <100 CFU/ml; Relatlvely clean water - SB=100-1000 CFU/ml and Dirty water — SB>1000

CEU/mlI

In order to achieve BS, based on the above,
as well as the realities accepted in the world, the
organization of biomonitoring of the environment,
the prediction of threats aimed at the state of the
biological environment and its safety, and the
identification of cases of spontaneous and
purposeful use of biological agents in a short
period of time and individual and collective
means of protection that allow eliminating their
negative impact should be prepared as soon as
possible. In addition, to ensure BS, it is important
to train personnel (individual and institutional)
who professionally organize the production of
disinfectants, restrictive measures, organization of
training, operative management of mobile
resources and other issues. It is also necessary to
prepare the necessary devices, equipment and
reagents for ensuring BS, to prepare normative
documents regulating their use, and to implement
measures aimed at their improvement from time
to time. These tasks can be realized as a result of
the cooperation of individuals and institutions
both locally, regionally and globally. Because
threats to BS occur at these levels.

Local problems that pose a threat to
biological security can be attributed to the level of
development of each state, the state of well-being
of its population, and other circumstances. Thus,
the number of the world's population is gradually
increasing within a stable area, and accordingly,
serious problems are observed in terms of the
increase in the demand of people for food, fodder,
medical and technical products. It is worth noting
only one fact, in 2050 the world population is
predicted to be 9.8 billion. Accordingly, it is
predicted [Islam and Karim, 2019] that the
world's demand for food products, for example,
wheat will be 10904 million tons in 2030 and

15970 million tons in 2050, which means that the
production from 2030 to 2050 will increase 1.46
times. It does not seem very convincing that this
can be solved in each country, as a result, it will
be inevitable that there will be problems in
providing biosecurity, at least locally in those
countries.

The situation in the Caucasus region
regarding threats that may occur on a regional
scale can be cited as an example. So, each region
has people with different traditions and cultures. It
is possible that the states of which they are also
citizens have a different attitude to the political
struggle and the principles of peaceful
coexistence. This has been confirmed many times
in the example of the Republic of Armenia and
the information given about water resources is a
clear example of this. On the other side, there is
no doubt that a state that considers it possible to
use all types of terrorism (political, ecological,
biological, etc.) to occupy foreign lands poses a
threat to biological threats on a regional scale.

The following can be mentioned in relation
to the dangerous situations on a global scale:

- Bio- and agro-terrorism and biological
occupation;

- The spread of unknown infectious diseases in
the world for a short period of time and the
spread of known diseases in a new and
aggravated form;

- Increase in the emergence of antibiotic-
resistant forms (resistance) among disease-
causing microorganisms, observation of
characteristics of being able to overcome
interspecies barriers in some
microorganisms;

- Improper organization of control over the use
of the results of biotechnology and

67



P.Z.Muradov

genetically modified organisms and products
of this type;

- Development of synthetic biology, the
purpose of which is to create artificial
organisms that do not exist in nature, etc.
There is no doubt that there is a need to

address these threats to BS. However, for this,
during the provision of people's freedom, it is
necessary to think of a model that does not define
responsibilities at all three levels mentioned for its
preparation. In short, biosecurity in the modern
era is a process that will be realized due to the
study and application of the traditions of the
population of any country related to a healthy
lifestyle for each individual, and its reconciliation
with the processes taking place on a regional and
global scale.
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Biosecurity and its importance for Azerbaijan

Azarbaycamn isgaldan azad olunmus arazilarinin biotohliikasizlik
problemlari vo onlarin halli yollar:

Muradov Panah Zilfugar oglu
Azarbaycan Respublikas: EIm va Tohsil Nazirliyinin Mikrobiologiya Institutu, Baki, Azarbaycan

Togdim olunan isdo miasir dévrde bioloji tohiilkesiliyin comiyyat vo tobistdo tomin edilmosinin
ohomiyyatine vo onun tominati Uglin diggat yetirilon mogamalara toxunulur. Aydin olur Ki,
biotohliikesizlik hor bir fordin do istiraki sayssinde reallagan, bioterrorizmin va yolxucu xaostoliklorin
tohiilkoli fosadlara yol acan yayilmasinin bas vermasinin garsisinin alinmasina istigametlonmis bir
prosesdir. Su ehtiyatlarimin 70%-don goxunun transsarhod monbalar hesabina formalagmasi, qonsulugda
terrorun bitin novlerindon (siyasi, ekoloji, bioloji vo s.) a¢iq sokildo istifade edon ddvlstin olmasi
biotohlkasizliyi Azorbaycan Uglin daha da ohamiyyotli bir massloys ¢evirirmisdir. Bunu Ermonistan
Respublikasinin orazisinden Azorbaycana daxil olan Oxgucayin fiziki-kimyavi veo mikrobioloji
gostaricilorina gora ¢irklonmasi do aydin gokilde gostorir. Eyni zamanda biotahliikasizlik ii¢iin lokal,
regional va qglobal saviyyads olan problemlar gdstarilir va onlarm halli ii¢lin digqgst yetirilmasi vacib olan
moagamlara toxunulur.

Acar sozlar: Biotohlkosizlik, bioterror, yolxucu xastaliklor, transsarhad sular

IIpoG1eMbI 6100€30MACHOCTH 0CBOOOKIEHHBIX TEPPUTOPHIi
A3epoOaiiikaHa U UX perieHue

Mypanos Ilanax 3yadyrap oray

Unemumym muxpooduonozuu Munucmepcmea Hayku u o6pasosanus A3epoatioxicanckou
Pecnybnuku, baxy, Azepbaiiosrcan

B mpencrasiienHo# paboTe 3aTpOHYTa BaKHOCTH OOECTIEUeHNsT OMOIOTHYecKor 0€30MMacHOCTH O0IIIecTBa
U IPUPOIBI B COBPEMEHHOE BpEeMs, a TAKXKe MOMEHTHI, yUUThIBaeMble Ipu €€ obecnedeHuu. BrrsisieHo,
9r0 0OM00E30MacHOCT, — 3TO MPOLECC, HANPaBICHHBIH Ha MPEAOTBPAIIEHUE BO3HUKHOBEHUS
OuvoTeppopu3Ma M  PACHPOCTPAHEHHS ONACHBIX MOCIEACTBUH  MH(EKUMOHHBIX  3a00NeBaHUH,
peanu3yeMblil ydacTHeM Kakaoro nHausuayyma. @opmuposanue 6oaee 70 % BOAHBIX PECypCcOB 3a CUET
TPaHCTPAaHUYHBIX HCTOYHUKOB, HAJTMYHME MO COCEACTBY rOCYIapCTBa, OTKPBITO UCIIOJIB3YIOIIErO BCE BUIbI
Teppopu3Ma  (TIONUTHYECKOTO, JKOJOTHMYECKOro, OWONOTMYEecKOro ¥ T.IL.), JeflaeT  BOIPOC
Oorobe3onacHOCTH emre Ooiee BaXXHBIM UTd AzepOaiikaHa. DTO HATIISAHO MPOSBISETCS B 3arpsS3HEHUU
Oxuyyasi, moctymaromero B A3zepOaiipkaH ¢ TeppuTopuu PecmyOmmku Apmenwus, 1o ero (pusmko-
XMUMHAYECKUM U MUKPOOHOJIOTHYECKUM TOKa3aTensaM. 1Ipi 3ToM moka3aHbl JIOKaJbHbIE, PErHOHAIBHBIEC U
riodanpHbIe TPOOJIeMbl OMO0E30MaCHOCTH U 3aTPOHYTHI BaXKHbIE MOMEHTHI, PEIIeHHE KOTOPBIX TpedyeT
0c000ro BHUMaHHUSL.

Knroueswvie cnosa: Buobezonacnocms, buomeppopusm, UHGEKyuoHHble 3a001e6aHUsl, MPAHCSPAHUYHbLE
8000l

69



Journal of Life Sciences & Biomedicine, vol. 4(77), No 2, p. 70-79 (2022)

On the vegetation of the northern part of East Zangezur
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As a result of the conducted research, 124 species of plants belonging to 42 families were recorded
in the subalpine and alpine landscapes of the area. The area has high endemism (39%0). Thus, of the
described species, 48 species belonging to 23 families are endemic species of different categories. Of
them, 40 macroendemic species and 8 subendemic species belonging to 21 families were described.
Five of the subendemic species are subendemic species for the Greater Caucasus, and three species

are subendemic species for the Lesser Caucasus.

Keywords: East Zangezur, landscapes, flora, alpine, subalpine, endemism

INTRODUCTION

The northern part of East Zangezur mainly
consists of subalpine and alpine belts. The study
of high altitude is very important. Due to the
extreme habitat of the area, the number of species
distributed here is much smaller than in other
zones. It is for this reason that the relationships
between the widespread taxa and the limiting
factors that surround them are relatively easy to
identify and also have important scientific
importance. On the other hand, the high altitude
belt has high endemism. The study of the
endemism of the area allows understanding of the
mechanisms of florogenesis and speciation
centers, to develop the theoretical basis of these
processes.

On the other hand, the rational use of the
natural resources of high-altitude landscapes for
economic purposes remains an acute problem in
the context of overgrazing. This problem is
exacerbated by the fact that the territory remained
neglected and out of control due to the long
occupation. In this regard, the inventory of the
vegetation of East Zangezur is also relevant in
terms of the assessment of the category and status,
as well as the resource potential of the species
distributed here.
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MATERIALS AND METHODS

As a result of the geobotanical research
conducted during the period before the occupation
of East Zangezur by the Armenian armed forces,
data and herbarium specimens of 83 species
belonging to 7 families were collected in the area.
The main studies on taxa belong to families
Apiaceae (21 species) and Asteraceae (50
species).

In the current year, monitoring and field-
research works were carried out by us,
information on 124 species belonging to 42
families found only in subalpine and alpine
landscapes, including herbarium materials were
collected.

The northern part of East Zangezur economic
region mainly covers Kalbajar administrative
district and partly mountainous parts of Lachin
district. The average annual precipitation here is
600 mm, the average temperature of the coldest
month is -10-1°C, and the average temperature of
the warmest month is 5-20°C.

The relief of the area is mainly mountainous
(Fig. 1). Its territory is surrounded by Eastern
Goycha in the northwest, Murovdag in the north,
Karabakh ridges in the east, Karabakh plateau in
the west. The main mountainous areas of the

10.5281/zenodo.7465008
Available online 30 December 2022
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territory are Gamishdag (3724 m), Delidag (3616
m), Sarjali (3433 m), Mikhtikan (3411 m),
Ketidag (3399 m), Hinaldag (3367 m), Gelingaya
(3335 m) peaks. The main water basins are Tartar
(200 km), Levchay (140 km), Tutgunchay (136
km), Alagoller, Garagol, Zalkhagol lakes.

Nakhchivan %
Autonomous;
Republic !

Azerbaijah

Fig. 1. East Zangezur location map

The area has a rich soil cover. Nine out of 14
soil types and subtypes spread in the area are
found in subalpine-alpine landscapes: Mountain-
forest brown leached; Floodplain meadow
(alluvial meadow); Mountain meadow primitive;
Mountain meadow soddy; Mountain forest
meadow; Mountain forest brown typical;
Mountain gray-brown dark; Mountain meadow
dark and Mountain meadow black (National Atlas
of Azerbaijan Republic, 2014).

The climate of the area is mild, with dry
winters in the plains and lowlands, and cold in the
high altitudes.

Mainly 2 landscapes are distributed in the
area’s high-altitude landscapes with vegetation.
These are the following:

1. Nival, subnivale, partially-glacial

On the vegetation of the northern part of East Zangezur

landscapes of high altitude mountains (3200-3600
m) landscapes;

2. Alpine and subalpine meadows of high-
altitude mountains (1800 — 3200 m) landscapes;

The subalpine landscapes of East Zangezur
are mainly distributed on the western slopes of the
Karabakh ridge, the Karabakh plateau, the foothills
of the Murovdag ridge, the eastern foothills of the
Boyuk Isigli mountain at altitudes of 1800-2900 m
depending on the exposure of the slopes, the
mountain slopes and high plateaus in the
surrounding areas of Kalbajar and Lachin cities
(Fig. 2). Alpine landscapes of the area are found
around the peaks of the area, Boyuk and Kichik
Alagols (Kalbajar), Karagol, Jilli lake (Lachin)
between 2300 - 2500 m and 3200 m altitude (Fig.
3). Subnival landscapes are mainly found in the
form of small spots at altitudes of 3200-3600 m
near the peak of Gamishdag, Hinaldag, Isikhli and
Kilinjdag mountains. Above it is already
permanent snow, glaciers and bare rocks. There is
no vegetation in these areas. Only lichens
belonging to their families (Megasporaceae,
Rhizocarpaceae, Verrucariaceae, Teloschistaceae,
etc.) and some microorganisms (Naviculaceae,
Chlamydomonadaceae) are found here.

As mentioned above, we have recorded 124
background species belonging to 42 families in
the area (Table 1). As can be seen from the table,
Asteraceae (14 species), Lamiaceae (10 species),
Fabaceae (10 species), Scrophulariaceae (9
species), Campanulaceae (6 species) and
Campanulaceae (6 species) families are the
dominant families which are in development.

RESULTS AND DISCUSSION

During the one-week expedition, the eastern
slopes of the Karabakh plateau, the southern
slopes of the Murovdag ridge and the western
slopes of the Karabakh ridge were inspected, and
the background species of the area were
investigated. New ranges of some plants were
identified.

Asyneuma campanuloides (M.Bieb. ex Sims)
Bornm. plant was previously described only in
Nakhchivan and Talysh in the territory of
Azerbaijan (Asgarov, 2016). The mentioned plant
was recorded by us from the territory of Lachin
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district, Aghbulag village surroundings, from the
alpine meadow.
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Fig. 2. Subalpine landscapes of the area: a — Surroundings of Boyuk Alagol Lake (Kalbajar,
2780 m); b — Surroundings of Kichik Alagol Lake (Kalbajar, 2780 m); ¢ — The foothills of
Gatirdash mountain (Lachin, 2600 m); d — Surroundings of Keshdak village (Kalbajar, 1800 m)

Fig. 3. Alpine landscapes of the area: a — Omar pass (Kalbajar, 3200 m); b — Surroundings of
Delidag (Kalbajar, 3000 m); ¢ — The foothills of Gelingaya mountain (Lachin, 3100 m); d —
Agbulag plateau (Lachin, 3000 m)
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Table 1. Taxonomic structure of bac kground species found in East Zangezur economic region

Ne Family Species
Achillea millefolium L., Anthemis iberica M. Bieb. syn A.cretica subsp.
iberica (M.Bieb.) Grierson , Artemisia vulgaris L., Cirsium obvallatum (M. Bieb.)
Fisch., C.kosmelii (Adams) Fisch. ex Hohen. , Erigeron caucasicus Steven. ,

1. |Asteraceae Bercht. & J.Presl| E.venustus Botsch. syn. E.caucasicus ssp. venustus (Botsch.) Grierson. , Eupatorium

cannabinum L., Inula helenium L., Psephellus transcaucasicus Sosn. syn. C.sevanensis
Sosn., Senecio caucasigenus Schischk., Taraxacum stenolepium Hand.-Mazz.,
Tragopogon reticulatus Boiss. & A.Huet

Astragalus aureus Willd., A.uraniolimneus Boiss., Colutea orientalis Mill., Lathyrus
laxiflorus (Desf.) Kuntze., Lathyrus miniatus M. Bieb. ex Steven, Melilotus officinalis

2. |Fabaceae Lindl. (L.) Lam., Onobrychis biebersteinii Sirj., O.cornuta (L.) Desv., O.radiata (Desf.) M.
Bieb., Trifolium bordsilovskyi Grossh.
Betonica macrantha K. Koch syn. B.grandiflora), Lamium album L., Leonurus
. . quinquelobatus Gilib., Mentha longifolia (L.) Huds., Nepeta pannonica L., Phlomoides
3. |Lamiaceae Martinov. tuberosa (L.) Moench., Salvia nemorosa (Klokov) So6, Scutellaria orientalis L.,
Scutellaria sedelmeyerae Juz. , Teucrium orientale L.
Linaria grandiflora Desf., Linaria incomplete Kuprian., Melampyrum chlorostachyum
- (Hohen.) Beauverd, Rhynchocorys orientalis (L.) Benth., Scrophularia azerbaijanica
4. |Scrophulariaceae Juss. Grau, Verbascum cheiranthifolium Boiss, V.marschallianum Ivanina & Tzvelev,
V.oreophilum K., V.speciosum Schrad
Asyneuma campanuloides (M.Bieb. ex Sims) Bornm., Campanula daralaghezica
5. |Campanulaceae Juss. (Grossh.) Kolak. & Serdyuk , C.rapunculoides L., C.stevenii M.Bieb, C.trautvetteri
Grossh. ex Fed, C.tridentata Schreb.
Chelidonium majus L., Glaucium elegans Fisch. & C.A.Mey., Papaver dubium L.,
6. |Papaveraceae Juss. P.fugax Poir., P.cJ)rientaIe L., P.IacerurrﬁJ Popov. Y P
Dianthus integerrimus Bunge., D.orientalis Adams., Gypsophila sp., Silene caucasica
7. |Caryophyllaceae Juss. (Bunge) Boisg., S.ruprechtiigSchischk. syn. S.saxatilis SyiF;ns.p P
Cynoglossum officinale L., Echium vulgare L., Huynhia pulchra (Willd. ex Roemer &
8. |Boraginaceae Juss. Schultes) Greuter & Burdet (M.echioides), Myosotis alpestris F.W.Schmidt., Onosma
caucasica Levin.
Delphinium albiflorum DC., Delphinium sp., Diedropetala freynii (Conrath) Galushko,
9. |Ranunculaceae Juss. Cal?ha palustris L,, Thalictrum mpinus L. P P il )
10. |Rosaceae Juss Agrimonia eupatoria L., Alchemilla erythropoda Juz_B., Cerasus incana syn. Prunus
’ ) incana (Pall.) Batsch , Filipendula ulmaria (L.) Maxim., Fragaria viridis Weston.
11. |Caprifoliaceae Juss. Cephalaria gigantea , Cephalaria media, Scabiosa sp., Valeriana tiliifolia Troickij
- Hylotelephium caucasicum (Grossh.) H.Ohba syn. Sedum caucasicum (Grossh.
12. |Crassulaceae J.St.-Hil. Bgriss., gedum pentapetalur% Boriss.), S.stolonif)érum S.G.Gmel. ( )
13. |Apiaceae Lindl. Ferula orientalis L., Heracleum trachyloma Fisch. & Mey.
14. |Cannabaceae Martinov. Cannabis ruderalis Janisch. syn. C.sativa, Humulus lupulus L
15. |Malvaceae Juss. Alcea rugosa Alef., Lavatera thuringiaca L. syn. Malva thuringiaca (L.) Vis
16. |Orobanchaceae Vent. Pedicularis sibthorpii Boiss., Rhinanthus subulatus (Chabert) So6
17. |Polygonaceae Juss. Bistorta carnea (K. Koch) Kom., Rumex alpinus L.
18. |Rhamnaceae Juss. Rhamnus cathartica L., R.pallacii L.
19. |Valerianaceae Juss. Valeriana sisymbrifolia Vahl., V.tiliifolia Troickij
20. |Solanaceae Juss. Hyoscyamus niger L, Lycium barbarum L.
21. [Rubiaceae Juss. Galium anfractum Sommier & Levier, G.consanguineum Boiss.
22. |Amarantaceae Juss. Chenopodium foliosum Asch. syn. Blitum virgatum L.
23. |Amaryllaceae J.St.-Hil. Allium cardiostemon Fisch. & C.A.Mey.
24. |Asparagaceae Juss. Asparagus verticillatus L.
25. |Brassicaceae Burnett. Cardamine uliginosa M.Bieb.
26. |Convolvulaceae Juss. Cuscuta europaea L.
27. |Cucurbitaceae Juss. Bryonia dioica Bojer.
28. |Elaeagnaceae Juss. Hippophae rhamnoides L.
29. |Ephedraceae Dumort. Ephedra procera C.A. Mey.
30. |Gentianaceae Juss. Gentiana cruciata L.
31. |Grossulariaceae DC. Ribes biebersteinii Berland. ex DC.
32. |Hypericaceae Juss. Hypericum polygonifolium Rupr. syn. Hypericum linarioides subsp. linarioides
33. |lridaceae Juss. Iris imbricata Lindl.
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Table 1 continued

34. |Linaceae DC. ex Perleb. Linum hypericifolium Salisb.

35. |Lythraceae J.St.-Hil. Lythrum salicaria L.

36. |Melanthiaceae Batsch ex Borkh. | Veratrum lobelianum Bernh.

37. |Onagraceae Juss. Chamaenerion caucasicum (Hausskn.) Sosn. ex Grossh.

38. |Orchidaceae Juss. Dactylorhiza urvilleana (Steud.) H. Baumann & Kunkele

39. |Resedaceae Martinov. Reseda lutea L

40. |Saxifragaceae Juss. Saxifraga cymbalaria Steven.

41. |Viburnaceae Raf. Sambucus ebulus L.

42. |Violaceae Batsch. Viola arvensis Murray

Total 124

Table 2. Endemic species of different categories found in the East Zangezur economic region

Ne Family Species

1. |Asteraceae Anthemis iberica , Cirsium obvallatum, C.kosmelii, Erigeron caucasicus, E.venustus, Psephellus
transcaucasicus, Senecio caucasigenus , Taraxacum stenolepium, Tragopogon reticulatus

2. Fabaceae Astragalus aureus, A.uraniolimneus, Colutea orientalis, Onobrychis biebersteinii, Trifolium
bordsilovskyi

3. |Campanulaceae Asyneuma campanuloides, Campanula daralaghezica, C.trautvetteri, C.tridentata

4. |Scrophulariaceae Linaria grandiflora, Linaria incomplete, Rhynchocorys orientalis, Verbascum oreophilum

5. |Caprifoliaceae Cephalaria gigantea, Cephalaria media, Valeriana tiliifolia

6. |Caryophyllaceae Dianthus integerrimus, Silene caucasica, S.ruprechtii

7. |Boraginaceae Huynhia pulchra, Onosma caucasica

8. |Rosaceae Alchemilla erythropoda, Cerasus incana

9. [Lamiaceae Betonica macrantha, Scutellaria sedelmeyerae

10. |Amaryllaceae Allium cardiostemon

11. |Apiaceae Ferula orientalis

12. |Grossulariaceae Ribes biebersteinii

13. |Hypericaceae Hypericum polygonifolium

14. |Iridaceae Iris imbricata

15. |Linaceae Linum hypericifolium

16. |Onagraceae Chamaenerion caucasicum

17. |Orchidaceae Dactylorhiza urvilleana

18. |Orobanchaceae Pedicularis sibthorpii, Rhinanthus subulatus

19. |Papaveraceae Papaver orientale

20. |Polygonaceae Bistorta carnea

21. |Brassicaceae Cardamine uliginosa

22. |Rubiaceae Galium anfractum

23. |Valerianaceae Valeriana tiliifolia

Total number of background species 124

Number of endemic species of different categories 48

Percentage of endemism 39%

The species Allium cardiostemon Fisch. &
C.A.Mey. was previously described only from
Nakhchivan in the territory of Azerbaijan
(Asgarov, 2016). The mentioned plant was
recorded by us from the subalpine and meadows
of Lachin and Kalbajar districts.

Scrophularia azerbaijanica Grau. as a
subendemic species was previously described in
Azerbaijan only from Nakhchivan and Talysh,
and from abroad only from the territory of Iran
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(https://www.gbif.org/species/3738979).

Scutellaria sedelmeyerae Juz. was described
from Azerbaijan (Gadabay, Soyudlu village
surroundings) and Armenia
(https://www.gbif.org/species/5608187).

This species was described by us from a new
range - Kalbajar district, surroundings of Kesdak
village, subalpine meadow at an altitude of 1800
m above sea level.

The results of the research show that the area


http://www.gbif.org/species/3738979)
http://www.gbif.org/species/5608187)

has high plant endemism (Table 2). As can be
seen from the endemism tables, Asteraceae (9
species), Fabaceae (5 species), Scrophulariaceae
(4 species), Campanulaceae (4 species) families
are the leaders of endemism in the region. While

On the vegetation of the northern part of East Zangezur

investigating the ranges of endemic species found
in the area, we conditionally divided them into
several groups. The vast majority of these species
are in the regional range, the Caucasus Ecoregion
(588,000 km?) range (Table 3, Fig. 4).

Fig. 4. Subendemic species on the Caucasus ecoregion: a — Astragalus uraniolimneus
Boiss.; b - Senecio caucasigenus Schischk.; ¢ - Hypericum polygonifolium Rupr.; d -
Erigeron caucasicus Steven.; e - Linum hypericifolium Salish.; f - Campanula
daralaghezica (Grossh.) Kolak. & Serdyuk
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Fig. 5. Subendemic species of Azerbaijan on the Greater Caucasus (Caucasian endemics): a
— Asyneuma campanuloides (M. Bieb. ex Sims) Bornm. (Lachin, 2930 m); b - Rhinanthus
subulatus (Chabert) So6 (Lachin, Surroundings of Agbulag village, 2800 m); cand d -
Scrophularia azerbaijanica Grau, (Kalbajar, Istisu, 2340 m)
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Fig. 6. Subendemic species on the South Caucasus (Eastern slopes of Greater Caucasus and
Lesser Caucasus): a — Trifolium bordsilovskyi Grossh (Kalbajar, the shore of Boyuk
Alagol); b - Scutellaria sedelmeyerae Juz. (Kalbajar, Kesdak village surroundings, 1900
m); ¢ - Psephellus transcaucasicus Sosn. syn. C.sevanensis Sosn. (Kalbajar, coast of Boyuk
and Kichik Alagol, 2810 m)

These species are limited by the Main
Caucasus mountain system (Greater Caucasus,
Lesser Caucasus, Nakhchivan and Talysh
mountains), Pontic Mountains (Turkey) and
Alburs mountains (Iran) (Zazanashvili and
Mallon, 2009). We note these species as
macroendemic Species.

We consider the plants found in this region
as endemics with a broad category. In terms of the
ecoregion, they are endemic to the Caucasus
Ecoregion. Among the background species in this
category, 40 species belonging to 21 families

were mentioned. Here, the Asteraceae family
dominates with 9 species.

Species included in the second category are
partial or subendemic species for the Greater
Caucasus. These species are common on both
slopes of the main and lateral ranges of the
Greater Caucasus (Table 4, Fig. 5). These species
are found both in the Caucasus part of the Russian
Federation and in the territories of Georgia
(Georgian Biodiversity Database; Ivanov, 2019).
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Table 4. Caucasian endemics found in the area
(subendemic species of Azerbaijan on the Greater
Caucasus

Ne Family Endemic species
1. |Onobrychis biebersteinii Fabaceae

2. |Asyneuma campanuloides Campanulaceae

3. |Rhinanthus subulatus Orobanchaceae

4. |Galium anfractum Rubiaceae

5. |Scrophularia azerbaijanica Scrophulariaceae

Table 5. South Caucasus endemics found in the area
(subendemic species of Azerbaijan on the Lesser
Caucasus.

Ne Family Endemic species
1. |Psephellus transcaucasicus Asteraceae

2. | Trifolium bordsilovskyi Fabaceae

3. |Scutellaria sedelmeyerae Lamiaceae

The species of the third category are
subendemics of the Lesser Caucasus. Psephellus
transcaucasicus Sosn. syn. C.sevanensis Sosn.
species was described from Azerbaijan, Georgia
and Armenia
(https:/imww.gbif.org/species/3137957). Trifolium
bordsilovskyi Grossh. syn. Amoria bordsilovskyi
(Grossh.) Roskov was described from Azerbaijan
(Nakhchivan, Zangezur) and Armenia
(https://www.gbif.org/species/5358771).

Species belonging to the third category are
subendemic species found only in the South
Caucasus. We conventionally call these species
the subendemics of Lesser Caucasus (Table 5, Fig.
6).

Thus, as a result of a partial inspection in
East Zangezur, out of 124 background species
belonging to 42 families found in the area, 40

macroendemic species and 8 subendemic species
belonging to 21 families were described. Of these,
5 species are subendemic to the Greater Caucasus,
and 3 species to the Lesser Caucasus.
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O pactuTenbHOCTH ceBepHOIl YacTH BocTrounoro 3anre3ypa
HNoanynnaesa Caiisipa Jxxammug reissl, FOcngos dasman ®apxan oray

Hnemumym 6omanurxu Munucmepcemea nayku u oopasosanust A3epoaiiodcancrol
Pecnyonuku, baxy, Azepbaiioxcan

B pesynbrare TpoOBENEHHBIX HCCIIEAOBAHUN B CyOAJbMUHCKMX M aNbIMHACKUX JNaHmmadTax paiioHa
3apeructpupoBano 124 Bupa pacrteHuii, otHocsaumxcs kK 42 cemelictBaM. PalioH uMeeT BBICOKUI
sugemusM (39%). Takum oOpa3om, U3 ONMHMCAHHBIX BUIIOB, 48 BHIOB, MPUHAIISKAIINX K 23 ceMelcTBaMm,
SIBJIAIOTCS DHJIEMUYHBIMHM BHJaMHU pasHbIX Kateropuil. Cpeam HUX omucaHo 40 MakpO3HJIEMHYHBIX U §
CyO9HJEMHUYHBIX BUJIOB, MpHHAISKAMUX K 21 cemelicTBy. [1aTh U3 CyO3HIEMUYHBIX BHJOB SBISIOTCS
cyOoannemuunbiMu Jutst bonbmoro Kaekasa, a Tpu — cy0sHaeMudabiMu 1511 Masoro Kaskasa.

Knrouesvie cnosa: Bocmounwlil 3aneesyp, ranowagphmot, gropa, arenuiickuil, cyoarbnuicKuil, 3H0emMusm
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In this paper the information about the biological monitoring carried out in Okhchuchay and
Basitchay located in the Zangilan region, and algoflora saprophy of these rivers were reflected. As
a result of the research, it was determined that species belonging to the oligosaprobic, mesosaprobic
and polysaprobic zones are more often observed among the mass samples. The upper reaches of
Okhchuchay and Basitchay are considered to be the most polluted zone, where the common species
are called polysaprobic species. The aim of the work is a comprehensive study of the ecological
condition of river basins subject to high anthropogenic influences, assessment of saprobity and
protection of the water body as a unique biosystem.

Keywords: Okhchuchay, Basitchay, saprob, phytoplankton, algoflora

INTRODUCTION

Zangilan district - an administrative-
territorial unit in the Republic of Azerbaijan, is
located in the southeast of the Lesser Caucasus
mountain range, on the left bank of the Araz river.
Okhchuchay starts from the Kapichik ridge of the
Zangezur range, cuts from the west to the east of
the ancient Zangezur territory and flows into the
Araz river at an absolute height of 300 m in the
territory of Azerbaijan. The main part of the river
basin is formed in the remaining part of Zangezur
in the territory of Armenia (Budagov and
Mikayilov, 1996).

Rivers located in the Zangilan region are
severely polluted as a result of sewage discharged
from factories located in the territory of Armenia.
Okhchuchay and Basitchay belong to the affected
rivers (Budagov and Mikayilov, 1996).
Okhchuchay, which is excessively polluted by the
wastes of Gafan and Gajaran mountain-mining
industry, actually plays the role of a collector that
removes industrial wastes from this region of
Armenia. The length of the river is 85 km, 40 km
of the river passes through the territory of
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Armenia, and the last 43 km through the territory
of Azerbaijan. The area of the river basin is 1140
kmz. The water of the river is so poisoned that
there is very little diversity of living things. Toxic
waste and sewage generated in the copper-
molybdenum and ore processing plants operated
in that area are discharged directly into the
Okhchuchay river without treatment. Life in the
river is almost extinct now. There is exactly
ecological disaster and terror in the river. As a
result of the Okhchuchay flowing into the Araz
river, the degree of pollution of the river is
increasing day by day.

Basitchay is one of the polluted rivers
flowing through the Zangilan region. Starting
from the Bartaz plateau, it connects the Kikhovuz,
Kukrataz, Sobusu rivers along its course. Being
the left tributary of the Araz River, it takes its
source from the territory of Armenia. The length
of the river covers 44 km, of which 17 km passes
through the territory of Azerbaijan. The area of
the river basin is 354 km? (156 km2 falls on the
territory of Azerbaijan). The river is polluted by
waste from pig farms in mountain villages of
Armenia.

10.5281/zenodo.7465049
Available online 30 December 2022
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Depending on the degree of river pollution,
the study of the species that make up the saprob
system of water bodies is of great importance.
The saprobity system of water bodies was
developed by German researchers Kolkwitz and
Marsson in  1908-1909.  According to
Czechoslovak hydrobiologist Sladecek, saprobity
is the biological condition of a water body
determined by the density of organic matter and
the intensity of its decomposition process. In the
saprob system, the following zones, which differ
according to the degree of water pollution, are
defined: 1. Katarob (k); 2. Xenosaprobe (x); 3.
Oligosaprobe (0); 4. a-Mesosaprobe; 5. pB-
mesosaprobe; 6. Polysaprobe (p); 7. lsosaprobe
(i); 8. Metasaprobe (m); 9. Hypersaprobe (h); 10.
Ultrasaprobe (u); 11. Antisaprobe (a); 12.
Radiosaprabe (r); 13. a-Cryptosaprobe zone (c).

Catarobic and xenosaprobic zones are
characterized by very clean water mass.

The oligosaprobic zone is considered a
completely clean zone of water bodies. Water is
usually saturated with oxygen. According to the
chemical indicators of water, it differs little from
catarobic and xenosaprobic basins, but traces of
human activity are found. Thus, the amount of
saprophytic organisms is high in this type of basins
(zones). Phytoplankton is dominated by diatom
algae. This zone is characterized by species diversity
of algae. However, their number and biomass are
small. From diatom algae - Cyclotella comta (Ehr.)
Kuetz., Diatoma vilgare Bory., Fragilaria
bicapitata A. Mayer., Neidium productum (W. Sm.)
Cl., Cymbella affinis Kuetz., from green algae -
Ulotrix aequalis Kuetz., Closterium navicula (Breb).
Liitkom., Hyalotheca dissilins (Smith.) Breb. is
characteristic of this zone (Alimjanova, 1991).

In the mesosaprobic zone, the degree of
water pollution is relatively small, proteins are
completely dissolved, hydrogen sulfide and
carbon dioxide are in small amounts. The
mesosaprobe zone, in turn, is divided into o and
-Mesosaprobe zones. B-Mesosaprobic zone has
water contaminated with high amount of organic
matter. Complete mineralization of organic matter
occurs in this zone. The fauna of the
mesosaprobic zone is characterized by high
species diversity (Barinova et.al., 2006). The main
groups of organisms in this zone are various
algae. The a-Mesosaprobic zone is considered to

be a zone where chemical processes are intense
and highly polluted with organic substances. A
number of blue-green algae are found here. o -
Mesosaprobic zone is usually polluted with waste
water. Organic compounds are dissolved under
aerobic conditions, mainly by bacteria. Species
attributed to  a-Mesosapropic  algae are:
Oscillatoria chalybea (Mert.) Gom., Phormidium
uncinatum (Ag.) Gom., blue-green algae,
Cyclotella meneghiniana Kuetz., Stephanodiscus
hantzschii Grun., Synedra tabulata (Ag.) Kuetz
diatoms, Enteromorpha intestinalis (L.) Link is a
species of green algae (Alimjanova, 2008). The
-Mesosaprobic zone contains many species of
algae, but their number and biomass are much
lower than in the a-Mesosaprobic zone. Blue-
green algae are not found in this zone. From
diatom algae — Melosira varians Ag., Cyclotella
kuetzingiana  Thw., Fragilaria  construens
var.binodis (Ehr.) Grun., Navicula cincta (Ehr.)
Kuetz., Gyrosigma acuminatum (Kuetz). Raben.,
Cymbella aspera (Ehr.)., C. cistula (Hemp.)
Grun.,, C. prostrate (Berk.)., Gomphonema
constrictum Ehr., Nitzschia communis Rabenh.,
Surirella angustata Kuetz.; (Zabelina, Kisleyov,
1951) from eugenic algae Trachelomonas
oblanga Lemm., Phacus parvulus Klebs.; from
green algae - Scendesmus bijugatus (Turp.)
Kuetz., Ulotrix tenerrima Kuetz., Cladophora
glomerata (L.) Kuetz,, C. fracta Kuetz,,
Closterium parvulum Naeg. species are found
(Yuldasheva, 2018).

The  polysaprobic zone has  water
contaminated with excessive organic and mineral
matter. As a result of anaerobic decomposition of
organic substances in this zone, a large amount of
various substances and gases (ammonia gas,
hydrogen sulfide, sometimes methane gas, etc.)
accumulate in the water. Algal species found in
this area are very few and their biomass is very
high (Canter et al., 1951).

The isosaprobic zone is  generally
characterized by having highly organically
contaminated water. An example of isosaprobity
is fresh domestic water (waste).

The metasaprobic zone is characterized by
stronger contamination with organic matter. In
addition, toxic substances are also found in the
waters of this zone. These substances enter
through waste water.
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The hypersaprobic zone is characterized by
having water saturated with highly organic
substances. In this zone, the decomposition of
organic matter takes place under anaerobic
conditions, and the water is mainly polluted by
industrial waste.

The ultrasaprobic zone is known as the
"dead" zone. There are no active living organisms
here. However, algae spores are found in this
Zone.

The antisaprobic zone is found in industrial
waste. This zone is considered a dead zone.

The radiosaprobe zone is contaminated with
dangerous radioactive substances.

These substances accumulate in body of
living beings and are transferred to other
organisms through the food chain (Sladechek,
1973).

The cryptosaprobic zone is characterized by
unfavorable physical conditions. In this zone - the
environment (water) has excessively high or low-
temperature conditions (Aghamaliyev, 2010).

MATERIALS AND METHODS

Material: Algological samples for the study
were taken from the Zangilan district, located in
the southeast of the Lesser Caucasus mountain
range. These studies cover the months of May,
July, and October 2022. In May, research was
carried out only in Okhchuchay, and in July and
October, both in Okhchuchay and Basitchay. Six
sampling points were predetermined and samples
were collected from those points. The samples
were taken from Burunlu village on the upper
stream of Okhchuchay, Tagly village on the
middle stream, Jahangirbarli village on the
downstream, Baharli village on the lower stream
of Basitchay, Ordekli village on the middle stream
of Basitchay, Rezere reserve on the upper stream
of Basitchay. The biological analyzes were
carried out on the samples taken from all 6places.
In total, 13 samples were collected and 15 species
were determined.

Methodology: A plankton glass and a
plankton net were used to collect samples in the
studied rivers, then phytoplanktons were collected
by passing the water through a filter made of gas
material No. 25 and No. 77, stored in hermetic
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glass containers, then the materials were labeled
and the GPS coordinates of the collection sites
were taken (Aghamaliyev, 2010; Schwoerbel,
2013). In addition to collecting the material, the
water temperature is measured with a laboratory
mercury thermometer, and the active reaction of
the environment (pH) is measured with a universal
indicator device. The process of collecting,
recording and preparing the material that was taken
for the study was carried out according to the
generally accepted methodology (Gollerbach and
Polyanskiy, 1951). For the further and detailed
study of the materials, 40% formalin was added.
For working in an electron microscope, the method
described by G.Hasle and G.Fryxell (1970), which
relatively preserves the thin structure of the upper
crust, was used. The map-scheme of the research
area was prepared with ArcGIS 10.7 version
(Fig.1).

Electron microscopic examination (SEM) of
diatoms was performed using a scanning electron
microscope. A JSM-35 SEM produced by the
Japanese company JEOL was used. The study of
blue-green and green algae was carried out using
a Nikon E 100 optical microscope. When
specifying the names of algae species, the latest
nomenclature was referred to using the "Algae
Base" "California Academy" and "Alga Terra"
websites [www.algaebase.org; www.algaterra.org;
www.calacademy.org].

RESULTS AND DISCUSSION

Algal flora was studied in Okhchuchay and
Basitchay rivers, which were affected by
anthropogenic influence. Due to the loss of
species inhabiting, the tendency of species
diversity of leading flora groups to decrease, and
the development of saprobic species in the waters
subject to increasing pollution was simultaneously
revealed. Plankton and macrophytobenthos were
studied in these rivers. It has been shown that
changes in the species diversity of algae occurred
with the change in the mode of discharge of
sewage into the rivers. The data obtained in
Okhchuchay and Basitchay rivers are considered a
good indicator for monitoring. The analysis of
species composition of algae in the monitoring
carried out in the rivers located in the Zangilan
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region showed that these algae have adapted to
the high degree of pollution of water bodies.

14 species have been identified in these rivers.
8 species from the Bacillariophyta division-
Navicula cryptotenella Lange-Bertw., Frustulia
vulgaris (Thwaites) De Toni., Synedra ulna
(Nitzsch) Ehrenberg., Pinnularia viridis (Nitz.)
Ehrenb., Cymbella amphicephala Naegeli ex
Kitzing., Nitzschia linearis W.Smith., Caloneis
silicula (Ehrenberg) Cleve., are species of Navicula
schoenfeldii Hustedt (Jafarova, Mukhtarova 2018) 3
species from the Charophyta division - Spirogyra
crassa (Kutzing) Kitzing., Spirogyra porticalis
(O.F. Muller) Dumortier., Spirogyra condensata
(Vaucher) Dumortier., 1 specie from the
Chlorophyta division - Cladophora glomerata
(Linnaeus) Kitzing.. 2 species from the
Cyanoprokaryota  division -  Oscillatoria
margaritifera Kiitz ex Gomont., Oscillatoria limosa

Agardh ex Gomont - were identified. These species
were photographed using SEM and light microscope
(Figure 2).

Algae species are found in oligosaprobe,
mesosaprobe, and polysaprobe zones. Spirogyra
condensata (Vaucher) Dumortier. from the upper
stream of Okhchuchay, Synedra ulna (Nitzsch)
Ehrenberg. from the middle stream, Navicula
cryptotenella Lange-Bertw., Frustulia vulgaris
(Thwaites) De Toni., Spirogyra crassa (Kiitzing)
Kdtzing., Oscillatoria limosa Agardh ex Gomont.,
from the Ilower stream Caloneis silicula
(Ehrenberg) Cleve.,, Kiitzing species are
identified. The upper stream of Okhchuchay is
considered to be the most polluted place, this part
starting from the territory of Armenia is a
polysaprobic zone, its middle stream is a
mesosaprobic upper stream, and it is considered
an oligosaprobic zone.
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Fig. 1. Topographic map of the Zangilan district with the designation of rivers

Table. Environmental pH, temperature and dates of collection

Rivers 16.05-20.05.2022 18.07-20.07. 2022 26.10-28.10.2022
pH | temperature (°C) [ pH [ temperature (°C) | pH [ temperature (°C)
Okhchucha
upper stream Burunlu village 7.2 8.0 7.9 21 7.95 16.0
middle stream Tagli village 7.3 15.0 8 19 7.8 16.2
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lower stream Cahangirbayli village | 7.9 | 15.0 | 824 | 23 | 7.76 | 18.6
Basitchay

upper stream Razdere reserve - - - - 8.32 15.0

middle stream Ordakli village - - 7.93 16.8

lower stream Baharli village - - 8.22 25 7.89 185

Fig. 2. View of species under the scan electron microscope (SEM) and light microscope:
1. Nitzschia linearis W.Smith., 2. Navicula schoenfeldii Hustedt., 3. Navicula cryptotenella Lange-Bertw.,
4. Cymbella amphicephala Néegeli ex Kitzing., 5. Caloneis silicula (Ehrenberg) Cleve., 6. Frustulia vulgaris
(Thwaites) De Toni., 7. Pinnularia viridis (Nitz.) Ehrenb., 8. Synedra ulna (Nitzsch) Ehrenberg., 9. Spirogyra
porticalis (O.F.Miller) Dumortier., 10. Spirogyra condensata (Vaucher) Dumortier., 11. Spirogyra crassa (Kutzing)
Kitzing., 12. Cladophora glomerata (Linnaeus) Kitzing., 13. Oscillatoria limosa Agardh ex Gomont.,

14. Oscillatoria margaritifera Kitz ex Gomont

Spirogyra condensata (Vaucher) Dumortier.
from the upper stream of Basitchay, Navicula
schoenfeldii Hustedt. from the middle stream,
Cymbella amphicephala Naegeli ex Kuitzing.,
Oscillatoria margaritifera Kitz ex Gomont.,
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Spirogyra porticalis (O.F.Mdller) Dumortier.,
Cladophora glomerata (Linnaeus) Kitzing., and
from the lower stream Nitzschia linearis
W.Smith., Pinnularia viridis (Nitz.) Ehrenb. types
were determined. The upper stream of Basitchay
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is considered to be the most polluted area, this is
the polysaprobic zone, the middle stream is
considered to be mesosaprobic, and the lower
stream is considered to be oligosaprabic.

As a result, it was determined that in May,
the species diversity and quantity of algae
decreased compared to other months. Also, after
the liberation of the Zangilan region, a noticeable
increase in the diversity and number dynamics of
algoflora is observed. During the study of the
samples, the pH and temperature indicators of the
environment and the dates of the collection were
recorded (Table).
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Oxcucay va Basitcayin bioloji monitoringinin qiymatlondirilmasi vo alqofloranin saproblugu
Munxtarova Sakar Calal qiz1, Muradova Aytac Bohram qizi, Mohbalizads Panah Sirin oglu
Azarbaycan Respublikast Elm va Tohsil Nazirliyinin Botanika Institutu, Baki, Azarbaycan

Mogalods Zongilan rayonunda yerloson Oxcucay vo Basitgayla bagli aparilan bioloji monitoringlar vo
algofloranin saproblugu haqqinda molumatlar 0z oksini tapmisdir. Todqiqat nsticesinde miioyyen
olunmusdur ki, kiitlovi niimunsler arasinda oliqosaprob,mezosaprob va polisaprob zonaya aid névler daha
cox miigahids edilir.Oxgucay vo Basitcayin yuxari axim an ¢ox ¢irklonmis zona hesab olunur, burada
yayilmis ndvlor polisaprob ndvler adlanir. Isin magsadi yiiksok antropogen tosirlora moruz qalan ¢ay
hovzalarinin ekoloji vaziyyatinin hortorafli dyronilmasi saproblugun qiymstlondirilmasi vo su obyektinin
unikal biosistem kimi gorunmasidir.

Acar sozlar: Oxgucay, Basit¢ay, saprob, fitoplanktonun, alqgoflora
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Ouenka 0MOT0rMYeCKOr0 MOHUTOPHHTA U canpoOHocTH anbroguiopel Oxuydas u becutuas

Myxraposa llaksp J:xanan reizel, Mypanosa Aiitamxk baxpam resl, Mox6anabizane Ilanax
IIIupuH oriry

Hnemumym 6omanurxu Munucmepcemea nayku u oopasosanust A3epoatiodcancrol
Pecnyonuku, baxy, Azepbaiioxcan

B crarbe nmaHbl cBeleHHS O MPOBEACHWHM MOHUTOPHHIOB pek Oxuydas u bacutuas, pacrofioKeHHBIX B
3aHTHIaHCKOM palioHe, a TaKkKe O CalpoOHOCTH anbroduiopbl 3TUX peK. B pesynbTare BBISBICHO, YTO
Cpe/lu HCCENleIOBaHHBIX 00pa3oB Mpo0 OIMTocarpoOHbIe, Me30CalpOOHBIC M IMOIHCAIIPOOHBIC BHJIBI
BCTpeYaroTcsl JOBOJIBHO dacTo. BcneacTBrue CHIIBHOTO 3arps3HEHHs BEpXHHMX TeueHHH Oxuydas u
Bacutuas, pacnpoctpaHeHHbIE 37€Ch BUABI SBIISIOTCS MOMUcanpoOHbiMU. Llens paGoTel - BcecTopoHHEE
JKOJIOTUYECKOE H3Y4YEeHHE COCTOSHHUS OacceiiHa peK, MOJBEpPTIINXCS aHTPOINOr€HHOMY BO3EHCTBHIO,
OLIEHKa CarpOOHOCTH W OXPaHa BOAHBIX O0BEKTOB, KAK YHUKAJIBHBIX OMOCHCTEM.

Knrouesvie cnoea: Oxuyuaii, bacumuatii, canpodrocms, humoniankmon, aibeopropa.
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The water resources formed in the territory of Eastern Zangezur and Karabakh region freed from
the occupation are of special importance for the sustainable water supply of the republic. Efficient
and comprehensive use of these water resources will contribute to the connection of fertile lands
located in the freed Karabakh and East Zangezur economic regions to the agricultural cycle and
the population can be settled quickly. Before settlement, irrigation and water supply systems should
be established using the water and hydropower potential of the rivers located in this area. It is
necessary to efficiently use the water resources of these rivers, during the autumn and spring high-
water period. These rivers have a huge energy potential, and by building hydrotechnical facilities of
various purposes on them, it is possible to fully satisfy the electricity demand of the population
living in these economic regions, as well as to create a water management system that can be
controlled in a self-flowing mode, which is more economically favorable. Engineering hydrological
studies were carried out on the development of a more optimal water management system, taking
into account the factors of natural conditions and relief indicators of the area, and the location of
fertile land suitable for cultivation outside the river basins. In the article, the design solution for the
creation of two derivative-type hydroelectric power plants outside the Okhchuchay riverbed in
order to obtain green energy from the seriously polluted water resources of this river, which has a
large hydropower potential, is presented. In the HPPs to be built on the Okhchuchay river, 80.0
million kWh of electricity can be obtained during the year, which will allow the permanent supply
of electricity to more than 120,000 people. Besides, the article proposed project solutions related to
the construction of water reservoirs on the rivers Hekari, Bargushad, Gargar (Zarisli tributary),
and Guruchay, regulation of their flow regimes and use in the sustainable water supply of the
region. The water management system to be created will allow providing a permanent drinking
water supply to more than 4.0 million people and provide irrigation water to almost 80 thousand
hectares of agricultural land.

Keywords: water supply, river, water resources, reservoir, riverbed

INTRODUCTION population can be settled quickly. Before

settlement, irrigation and water supply systems

The water resources formed in the territory
of Eastern Zangezur and Karabakh region freed
from the occupation are of special importance for
the stable water supply of the republic. Efficient
and comprehensive use of these water resources
will contribute to the connection of fertile lands
located in the freed Karabakh and East Zangezur
economic regions to the agricultural cycle and the

should be established using the water and
hydropower potential of the rivers located in this
area. It is necessary to efficiently use the water
resources of these rivers, during the autumn and
spring high-water period. These rivers have a
huge energy potential, and by building
hydrotechnical facilities of various purposes on
them, it is possible to fully satisfy the electricity
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demand of the population living in these
economic regions, as well as to create a water
management system that can be controlled in a
self-flowing mode, which is more economically
favorable.

Engineering hydrological studies were carried
out on the creation of a more optimal water
management system, taking into account the
factors of natural conditions and relief indicators of
the area, the location of fertile land suitable for
cultivation outside the river basins. The
Okhchuchay river, which is 83 km long and has a
water catchment area of 1175 km?, begins from
Gapijik Mountain (3285 m) of the Zangezur
Range. The annual water reserve of the
Okhchuchay river is 317.0 million cubic meters.
The average water flow is 10.0 m*/sec. The river
enters the territory of our republic at an absolute
level of 630.0 meters and after 30 km flows into
the Araz River at an absolute level of 300.0 meters
(Rustamov and Kashkay, 1989; Museyibov, 1998;
Mammadov, 2022).

The cities of Gafan and Gajaran, the main
industrial areas of Armenia, are located on the
banks of the river. The city of Zangilan and the
settlement of Minjivan of Azerbaijan are also
located on the banks of this river. The annual
hydropower potential of the river is 110 min kw/h.
The water of this river, which is a large water
resource of the region, has been polluted for many
years by industrial wastes from copper-
molybdenum mines located in the territory of
Armenia. The pollution of the river exceeded all
norms and became extreme, and its fauna was
completely destroyed. Currently, the Okhchuchay
river is included in the list of the most polluted
rivers in the world. Using river water for water
supply and irrigation can cause serious
consequences for people's health. In January-
March 2021, water samples taken from
Okhchuchay were found to be highly contaminated
with heavy metals. According to the report of the
Ministry of Ecology and Natural Resources of
Azerbaijan, the amount of copper-molybdenum
compounds in the water exceeds the norm twice,
the amount of iron - four times, and the amount of
nickel - seven times. Water samples taken from the
Okhchuchay river show a serious threat to the
environment. The water of the river is colored
either white or yellowish periodically. Using only
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the hydropower potential of this river is considered
more appropriate from economic and ecological
points of view.

The water resources of the Hekari River,
which is located in Eastern Zangezur and is
mainly formed in the territory of the republic, in
not currently used efficiently. The water of this
river fully meets drinking water standards in
terms of quality and is of great importance in
ensuring the safety of the water supply for the
population of the republic. Khochaz and Shalva
tributaries of the river are formed entirely due to
spring and snow waters located in the mountain
range of the Lesser Caucasus and are not exposed
to any pollution. The location of the main part of
the water catchment basin of the river at a higher
elevation gives a wide opportunity to use its
hydropower potential to obtain electricity and to
use the water in the self-flowing mode for water
supply in the big cities of the republic.

The Bargushad river is one of the rivers of the
Eastern Zangezur region, which has the most
abundant water. Up to 85% of the water resources
of this river are formed in the territory of Armenia,
4 reservoirs and hydroelectric power stations have
been built on the river in the territory of Armenia,
and its annual flow is fully regulated and enters the
territory of the republic. Extensive studies have
been conducted on the use of the water resources of
this river for providing irrigation water to the
surrounding areas. The conducted hydrological
reports show that it is appropriate to build a
reservoir at the absolute level of 540.0 m above
Gubadli city. Up to 80,000 hectares of fertile land
located in the Gubadli, Zangilan, Jabrayil, and
Fuzuli regions will be supplied with water taken
from the reservoir to be built at this level. It will be
possible to provide irrigation water without using
pumps.

The water resources of the Guru and Gargar
rivers located in the Karabakh zone are not used
efficiently. It is possible to use the autumn-winter-
spring flow volumes of these rivers more
efficiently by collecting them in reservoirs. The
location plan of the main rivers in the territory of
the Eastern Zangezur and Karabakh economic
regions is given in Figure 1.

During the Soviet period, 35.0 thousand
hectares of the 100 thousand hectares of arable
land in the Zangilan, Gubadli, Jabrayil and Fuzuli
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regions were provided with irrigation water
through 47 pumping stations built along the
Hekari River, Hasanli, Maralarkh and Bash Mil

canals. Irrigation water was raised to some parts
of the areas by 2-stage pumps.

Fig. 1. The main rivers in the territory of Eastern Zangezur and Karabakh economic regions

From 3 high-pressure pumping stations
(Balasultanli, Hamzali and Mammadbeyli
pumping stations) built along the Hekari River,
about 3.3 m® of irrigation water was raised to the
Gayan Plain in one second. Using this water
reserve, land plots belonging to the Gubadli (2500
ha), Jabrayil (3300 ha) and Zangilan (3400 ha)
regions were irrigated in the Gayan plain.
Through 17 pumping stations (total productivity
3.6 m® per second) on the Hasanli and Maralarkh
canals connected to the Araz River, irrigation
water supplied up to 8,600 hectares of farmland
located in the Jabrayil region. 27 pumping stations
were built on the Bash Mil and Yukhari Mil
canals to provide irrigation water to the
agricultural fields located on the Harami plain in
the Fuzuli region. Up to 20,000 hectares of
farmland were irrigated in the Harami plain until
the 1990s by using these pumping stations with a
total productivity of 13.6 m*® per second.
Currently, many of these pumping stations are
operating. Figure 2 describes the scheme of
irrigation of cultivated fields till 1990.

It should be noted that since the 1980s,

groundwater has been widely used for irrigation
in order to develop viticulture in these areas. In
total, more than 517 deep subartesian wells were
dug in the Fuzuli and Jabrayil regions, from
which 150 million cubic meters of precious,
potable water was extracted and used for
irrigation. According to the calculations, in total,
260 million kw/h of electricity was used to
provide irrigation water to 45,000 hectares of
agricultural land located in these regions. 200
million kw/h of this energy was used in pumping
stations that raise water from canals.

Thus, efficient use of the water resources of
the abundant rivers located in the region will
create ample opportunities to provide the
population with high-quality drinking water and
the fertile soil of Karabakh with irrigation water
without pumps.

Proposals regarding the use of
hydropower potential of the Okhchuchay river.
Protecting the ecosystem of the Okhchuchay river
and using its hydropower potential can be solved
within the framework of one project.
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Texniki gostaricilar:
- Nasos stansiyalar -47 ad
- Suvarilan torpaq sahesi - 35000 ha

- Nasosla qaldinilan su sarfi - 26.0 m%/s

Fig. 2. Territories irrigated using pumps till the 1990s

For this, at the place where the river enters
the territory of the republic, a regulatory reservoir
with a volume of 5-6 million m? should be built at
the level of 630 meters, and highly polluted river
water entering the territory should be removed
from the riverbed. The river water collected in
this reservoir will be transferred to the "Zangilan-
1" HPP, which will be built near the city of
Zangilan at a level of 470 meters, with a total
installed capacity of 9.0 MW, by diverting it from
the channel through a derivation pipe with a
diameter of DN 2200 mm and a length of L=13.0
km. It will be possible to produce 90 million KWh
of electricity per year through this HPP. The river
water from the first HPP will be diverted from the
riverbed by means of a derivation pipe with a
diameter of DN 2200 mm and a length of L= 17.0
km and transferred to the "Zangilan-2" HPP,
which will be built on the bank of the Araz river
at a level of 300 meters, with a total installed
capacity of 6.5 MW. It will allow producing 65
million kwWh of electricity per year using this HPP
(Figure 3). It is possible to provide more than
120,000 people with continuous GREEN
ENERGY through the electricity produced in both
HPPs.

Transferring the river water out of the
riverbed and transporting it in transit will create
ample opportunities for the protection of the
ecosystem. The riverbed will mainly contain clean
water originating in the territory of the republic,
which is of great importance for the protection of
underground water. With the implementation of
the envisaged project, it is possible to achieve
substantial mitigation of the environmental
disaster that has occurred around the Okhchuchay
river and to obtain a sufficiently large amount of
electricity.

Plan of integrated use of water resources
of the Barghusad and Hekari rivers. Currently,
the water resources of the Hekari and Barghusad
rivers are used very little. According to the
hydrological point where the rivers merge, the
annual water reserve of the Bargushad River is
estimated to be 500 min m*® (except for 250 min
m® used in the territory of Armenia), and the
annual water reserve of the Hekari River is 500
min m®. Thus, a total of 1.0 billion m® of flow
enters the Araz River every year through these
rivers.
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Fig. 3. The location plan of HPPs envisaged being built on the Okhchuchay river

According to the agreement signed with the
Islamic Republic of Iran on the joint use of the
water resources of the Araz River, 50% of the
water resources of this river are to be used
proportionally for each republic. According to
this agreement, we can use only 500 million
cubic meters of flow entering the Araz River
through the Barghusad and Hekari Rivers.

The Bargushad River, which is 178 km long
and has a basin area of 2711 km?, begins from
Zalkha Lake, located at an altitude of 3040 m, on
the northern slope of the Zangezur range. The
Bargushad river enters the territory of our
republic near the Eyvazli village of the Gubadli
region and merges with the Hekari river near the
Garalar village of the district and flows into Araz.
At the place where it flows into the Hekari river,
the average annual water flow of the river is 24.0
m®/sec. A part (2.0 m*/sec) of this flow is formed
in the territory of Armenia. The multi-year
average water flow of the river in the Eyvazlar
district is 22.0 m%sec (Rustamov and Kashkay,
1989; Mammadov, 2022).

The main part of the river flow is formed in
the territory of Armenia. The annual flow volume
has been fully regulated by building four
reservoirs and several HPPs on the Bargushad
river in the Armenian territory with a total volume
of 300.0 min m®. The last of this cascade of
created reservoirs is the Shamb reservoir and the
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derivative-type Tatev HPP. Tatev HPP, which is
considered to have the largest pressure (static
pressure 569 m) in the former USSR, currently
occupies one of the main places in the energy
network of Armenia and is mainly used during
peak energy demand. According to the data of
recent years, the average daily flow of water
passing through this HPP is 18.5 m®sec and the
maximum flow is 33.0 m¥/sec.

It should be noted that a part of the flow
volume (about 167.0 min. m3 per year) from the
Spandaryan reservoir, which is the largest of the
reservoirs built on the territory of Armenia on the
Bargushad river, is planned to be discharged to
the Ketchuk reservoir built on the Arpa River and
from there to Goycha Lake. For this purpose, the
18.5 km long Vorotan - Arpa tunnel has been built
and used since 2004. If this tunnel is used, the
average flow rate entering the Azerbaijan side
from the Bargushad River will be 14.0 m®¥sec.
This tunnel, which has a maximum water release
capacity of 30.0 m3/sec, is currently not in
operation. If this tunnel is used in the future,
taking into account other local needs, 250.0 min
m? of water is expected to be used in the territory
of Armenia in a year. In this case, approximately
440.0 min m® flow is expected to enter our
republic. After the border, in the water
accumulating part of the Bargushad river, taking
into account the flow of about 60.0 min m?, the
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total annual flow volume of the river can be
estimated as 500.0 min m® (until it joins the
Hekari river). As we mentioned above, the
Barghushad river is mainly regulated in the
territory of Armenia and enters the territory of the
republic, and for this reason, the flow of the river
has very little bottom and suspended sediments,
and the flow enters the territory of the republic in
a clear state. The high-water period is almost non-
existent in spring and autumn. Using the water
resources of the Bargushad river as follows can
create an opportunity for the rapid development of
the economy in the region:

- Construction of the "Bakhtiyarli" water
reservoir, which will have a volume of 50
million m?, near the village of Bakhtiyarli
in the riverbed;

Construction of the "Bakhtiyarli-1" HPP
with a capacity of 10.5 MW using the 120.0
m descent in the river between the village
of Eyvazli and the "Bakhtiyarli" reservoir;
Measures related to the use of 200.0 min m?
of the total water resources of the river in
the local area and the lower part of the
reservoir for ecosystem protection.
Measures related to diverting 300.0 min m?
of water resources to irrigate agricultural
fields of Zangilan, Jabrayil, and Fuzuli
regions.

There is a natural descent of 120 m in the 15
km long riverbed from the state border to the
envisaged  "Bakhtiyarli"  reservoir,  which
constitutes a sufficient hydropower potential. In
order to effectively use the hydropower potential
of the Bargushad river, which enters the territory
of the Republic under regulation, there is a wide
opportunity to build a derivation-type HPP. It is
possible to create a pressure of 120 meters by
building a daily regulating reservoir-water intake
device in the riverbed near the Eyvazli village of
the Gubadli region, directing the river flow to the
derivation pipe with a diameter of DN3000 mm
and bringing it to the "Bakhtiyarli" reservoir. The
capacity of the derivation-type "Bakhtiyarli-1"
HPP will be 10.5 MW. Working continuously
during the day, this HPP allows producing about
110.0 min kWh of electricity, which will supply
more than 80,000 people with continuous
electricity. To use the water resources of the river
more efficiently, it is planned to build the

"Bakhtiyarli" reservoir above the city of Gubadli,
at an absolute level of 540 m. According to the
preliminary hydrological estimations, 200.0 min
m® of the total water resources of the Bargushad
river is planned to be stored for ecosystem
protection and local use in the lower part of the
"Bakhtiyarli" water reservoir.

It should be noted that the Gubadli and
Zangilan regions are located mainly in
mountainous areas and there are few arable land
areas. In these areas, there is no way to
sufficiently use the abundant water resources of
the Bargushad River for irrigation purposes.
Using a part of the river's annual water reserve for
irrigation in the Jabrayil and Fuzuli regions,
which have larger agricultural fields and fertile
lands, is considered more appropriate from an
economic point of view.

The preliminary hydrological studies show
that the annual flow of about 300 min m® can be
used to irrigate almost 80,000 hectares of
farmland located in the Jabrayil and Fuzuli
regions. Hydraulic estimations show that for this
purpose, the construction of the self-flowing
"Barghusad-Fuzuli" water pipeline with a length
of approximately 97 km and a diameter of DN
2500 mm is considered an economically viable
variant. The end of this water pipeline, which will
provide irrigation water to the fertile lands located
along the road, was chosen as the "Ashaghi
Kondelanchay" reservoir located in the Fuzuli
region. Preliminary hydrological estimation
shows that the volume of the " Ashaghi
Kondelanchay" reservoir - 9.6 min m*- can be
increased to 25.0 million cubic meters by raising
the earthen dam by an additional 10 meters.
Within the framework of this project, it is planned
to build "Bakhtiyarli-2" HPP with a capacity of
4.8 MW at the outlet of the irrigation system from
the "Bakhtiyarli" reservoir.

The Hekari River, with a length of 113 km
and a basin area of 2570 km? begins from the
southern slope of the Mikhtoken range, at an
altitude of 2580 m, joins with the Bargushad River
and forms the Bazar River near the village of
Garalar in the Gubadli region (340 m absolute
level). The annual water reserve of the Hekari
River at the confluence with the Bazar River is
500.0 min m®. The annual average water flow of
the river (Abdallar district) until the confluence of
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the Zabukh River was estimated at 10.2 m¥sec.
The main water supply of the river (up to 300.0
min m3) begins from the confluence of the Shalva
and Hojazsu rivers (950 m). The average annual
water flow of the Zabukh River was estimated at
5.15 m¥sec. In spring and summer, melting snow
causes floods in the river. During the flood period
(April-June), the annual flow of the river is more
than 60-70%. The lowest water flow in the river is
observed in the winter months. The average
mineral level of the water is 200 mg/l. The spring
high-water period is the main water regime phase
of the Hekari river. The role of groundwater in the
water balance of the river is very large. In the
Abdallar district of the Hekari river, groundwater
accounts for 48% of the annual flow, in the
Khochazsu tributary, 63%, and in the Zabukh
tributary, 88%. The river contains 10-15%
rainwater. The high-water period begins in March
and ends in June. In September - October, autumn
floods are observed in the river. The degree of
mineralization of the water in the upper flow of the
river is low. Mineralization in the flood regime
phase in the Lachin area is 170-270 mg/l. The
water of the Hekari river fully meets the standards
of "Drinking water" due to its mineral composition
(5,6). In order to use the water resources of the
river more efficiently, it is considered appropriate
to use the annual flow volume (approximately
270.0 min m® formed at the confluence of the
Shalva and Khojazsu rivers (at an absolute height
of 950 m) within the borders of the republic for the
water supply of the population. It is planned to
build the Hekari water reservoir in this part of the
river with a volume of 70.0 min m®. By using 270.0
min m® of water resources from the "Hekari"
reservoir during the year, it is possible to
substantially improve the supply of drinking water
to the more than 4.0 million people living in the
republic. By using the water resources collected in
this reservoir, it will be possible to create the
"Hekari-Aghdam" water pipeline and provide
drinking water to the residential areas of the
Aghdam region in a self-flowing mode. About 230
mln m?® of the river's water resources are planned to
be kept for ecosystem protection and local use in
the lower part of the water reservoir. However, the
Zabukh river, which has an annual water supply of
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almost 165 min m® needs to be regulated after
joining the Hekari river. Taking this into account, it
is planned to build the Zabukh reservoir in the bed
of the Hekari river, at an absolute level of 775 m. It
will be possible to divert part of the water collected
in the Zabux reservoir (approximately 90 min m3
per year) to the "Barghusad-Fuzuli" water pipeline
in a self-flowing mode. After the construction of
both reservoirs along the Hekari riverbed, the
annual flow regime of the river will be partially
regulated and about 140 min m®flow will remain.
Thus, after the partial regulation of the flow
regime of both rivers, the total annual flow
volume coming to the Araz river will be
approximately 340 min m3. 130 min m3 of this
flow volume is intended to be used for technical
and irrigation purposes in the villages located
along the road (along both rivers) (about 20
thousand ha of cultivated land). Taking into
account the release of 70 min m® of sanitary flow
to the Araz river during the year, for the
protection of fisheries, about 140 min m* of flow
volume will be created at the confluence of the
rivers for irrigation. This water reserve is also
intended for irrigation. At the confluence of the
Hekari and Barghushad rivers, at the absolute
level of 340 m, it is planned to build the "Hekari-
Barghushad" reservoir with a total volume of 80
min m® to regulate the residual flows that occur
throughout the year. There is a need to build a
pumping station with a productivity of 18 m® per
hour and an installed capacity of 5.8 MW in the
lower part of the "Hekari-Barghusad" reservoir.
The flow collected in this reservoir during the
year is planned to be pumped and transferred to
the pressure regulating chamber of the
"Barghusad-Fuzuli" water pipeline, which will be
located at the level of 500 m near the village of
Veysalli. The General Plan for the integrated use
of the water resources of the Barghusad and
Hekari rivers is given in Figure 4.
Hekari-Aghdam water pipeline. Our
research on the water balance of the Hekari River
showed that the water reserve of the river of about
270.0 min m* (refers to flows formed entirely
within the borders of the republic) can be used
mainly for the water supply of the population.
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Fig. 4. General plan of integrated use of water resources of Barghusad and Hekari rivers

By using this amount of water resources, it is
possible to provide a permanent water supply to
more than 4.0 million people living in the territory
of the republic. Preliminary studies show that
water from the newly built "Hekari" HPP (820.0
m absolute level) will be self-flowing through a
steel pipeline with a flow rate of 10 m%sec, a
diameter of DN2500 mm, and a length of 34.0
km. It is possible to bring this water up to the
absolute level of 775.0 m (to the upper level of
the existing Chullu reservoir) in the Gayan plain
of the Jabrayil region. The hydraulic calculations
show that it will be possible to supply water from
the water distribution chamber, which will be
built at an absolute level of 775.0 m, to the water
reservoir at an absolute level of 450 m, in the west
of the Marzili village of the Aghdam region, with
a total volume of 10.0 min m® in a self-flowing
regime without pumps. For this, it is necessary to
build 44 km long, DN2000 mm "Gayan-Juvarli"
and 60 km long, DN1200 mm "Juvarli-Aghdam™
water pipelines (in general, the length of the
Hekari-Aghdam water pipeline is planned to be
160 km, with a diameter of DN2500-1200 mm.
The exact hydraulic parameters of the water
pipeline and reservoirs will be specified during
the development of the projects).

To regulate the volume of flow in small
reservoirs along the route of the water pipeline
and to ensure that it is used locally for the water
supply of the population, it is planned to build 6

water reservoirs with a total volume of
approximately 152.0 million cubic meters along
the water pipeline. In order to provide water
supply to the cities of Gubadli and Zangilan and
other settlements in a self-flowing mode, without
pumps, it is planned to create the "Injachay" water
reservoir with a volume of 7.0 million cubic
meters in the riverbed of the Injachay at an
absolute level of 610 m, where the newly built
water pipeline reaches the Geyan plain (east of
Chullu village of the Jabrayil district). By using
the water reserve collected in this reservoir, it will
be possible to provide an uninterrupted drinking
water supply to the settlements located in the
surrounding area independently of the hydraulic
operation mode. The creation of such a small-
scale local water source in the area is of strategic
importance in terms of the sustainability of the
population's water supply. Sustainable
management of the system and minimization of
operating costs will be possible only by cleaning
and disinfecting the water supplied to the
population only in one place. In all hydraulic
modes of the water pipeline, it will be possible to
supply water to the "Injachay" reservoir in a self-
flowing manner. It is planned to build "Inja" HPP,
which will have a capacity of 1.5 MW, using the
large pressure that will be generated during the
filling of the reservoir.

To provide a sustainable water supply to
Jabrayil city and about 25 villages of the region by
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using the constructed water pipeline, it is planned
to build the "Suleymanli” reservoir in the valley
(640 m absolute level) where the Suleymanli
village of the district is located. The water
reservoir, which will be created by building an
earthen dam, with a total volume of 8.0 min m?,
will be able to provide a sustainable water supply
to the local population. In case of an accident in the
water pipeline, this reservoir will provide
uninterrupted drinking water for more than
100,000 people living in the vicinity for almost 4
months. The NPL (Normal Pressure Level) in the
reservoir is expected to be 680.0 m, which is below
the piezometer level that will be created in the
water pipeline. In all hydraulic modes of the water
pipeline, it will be possible to supply water to the
reservoirs in a self-flowing manner. The
construction of "Suleymanli" HPP with a capacity
of 2.0 MW at the outlet of the water intake facility
is also considered. It is planned to build the
"Hadrut" reservoir with a volume of 12.0 min m?
for the purpose of water supply and tourism at an
absolute level of 550 m in the forested valley of
Gozluchay in the east of the Hadrut settlement
using the constructed water pipeline. It will be
possible to provide a permanent water supply to the
population living in about 15 villages of the Fuzuli
region using the water resources collected in this
reservoir. The NPL level in the reservoir is
expected to be 620.0 m, which is below the
piezometer level that will be created in the water
pipeline. In all hydraulic modes of the water
pipeline, it will be possible to supply water to the
reservoirs in a self-flowing manner. This reservoir,
which will be created by building an earthen dam,
will be able to provide a sustainable water supply
to the local population. In case of an accident in the
water pipeline, this water reservoir will provide
permanent drinking water to more than 150,000
people living in the surrounding area for almost 5
months. It is considered to build the "Hadrut" HPP
with a capacity of 4.2 MW at the outlet of the
water intake facility.

It should be noted that the "Hekari" reservoir,
which is planned to be built on the Hekari river, is
designed to collect mainly the river's spring flood
by seasonal regulation. The reservoir is located in
the region of the republic with a relatively harsh
winter climate. In the winter months, in some
years, the air temperature drops to minus 20°C
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and the rivers completely freeze (Madatzade and
Shikhlinski, 1968; Hasanov and Zamanov, 1973;
Museyibov, 1998).

The population density in the area where the
reservoir is being built and its immediate
surroundings is very low, and there is no need to
use large amounts of water. It is considered more
strategic and operational to collect a part of the
Hekari river's water resources in the reservoir in
the densely populated area using the "Hekari-
Aghdam"” water pipeline. The preliminary
hydrological studies show that in the area of the
Fuzuli region, where the population will be more
densely distributed, there are suitable valleys that
can regulate the volume of flow up to 40.0-50.0
min m®. In terms of relief and level, the most
suitable place was chosen in the valley where the
Juvarli village of the Fuzuli region is located. The
"Juvarli" water reservoir, which will have a
volume of approximately 45.0 min m® can be
placed at an absolute level of 420 m in the west of
the village of Juvarli. It will be possible to provide
a permanent water supply to the population living
in about 30 villages of the district, including the
city of Fuzuli, by using the water resources
collected in this reservoir. The NPL in the
"Juvarli" reservoir is expected to be 500.0 m,
which is below the piezometer level that will be
created in the water pipeline. In all hydraulic
modes of the water pipeline, it will be possible to
supply water to the reservoir in a self-flowing
manner. The construction of "Juvarli” HPP with a
capacity of 5.4 MW is envisaged in the outlet of
the water intake facility.

The "Juvarli" water reservoir is in a self-
flowing mode in terms of height and will be able
to provide water to Baku city, including
settlements located in the Kura-Araz plain,
without the use of self-flowing pumps. The level
of the "Juvarli" water reservoir will allow water to
be transferred to the "Alatava" water reservoir
located in the highest area of Baku (location level
152.0 m) at a rate of 5.0 m¥s in a self-flowing
mode. It is possible to build the "Juvarli-Baku"
water pipeline with a diameter of DN2000 mm
and a length of 330 km for this purpose. It is
possible to supply drinking water to the
Hajigabul, Sabirabad, Saatli, Shirvan, Salyan,
Neftchala, and Bilasuvar regions by building a
new "Juvarli-Hajigabul" water pipeline from the
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"Juvarli" reservoir to the city of Hajigabul and
connecting the water supply to the existing Kura
Water Pipeline. This reservoir will enable optimal
management of the "Hekari-Aghdam", "Juvarli-
Hajigabul”, and "Juvarli-Baku" water pipelines.
The "Juvarli" water reservoir is also able to
supply water to 3.5 million people without
interruption for a month during repairs and
accidents that may occur in the "Hekari-Juvarli"
(the part of the Hekari-Aghdam water pipeline up
to the reservoir) water pipeline. Thus, the "center
of gravity" of the water supply source will be the
"Juvarli" reservoir, which will be built in the
territory of the Fuzuli region, where the
population will be more densely distributed,
which  will allow the transportation and
distribution of water to the surrounding
settlements in the self-flowing pressure mode, as
well as ensure the stability and reliability of the
system.

The establishment of a sustainable water
supply system for the city of Aghdam and other
villages of the region is considered one of the
most strategic issues for our republic. As surface
water resources are very small in this area,

underground water is mainly used for water
supply and crop irrigation. It is considered
appropriate to create the "Aghdam" reservoir with
a volume of 10.0 min m* at an absolute level of
450 m in the west of the Marzili village of the
Aghdam region, using the water reserves that will
be collected in the "Juvarli" reservoir. The
"Aghdam™" water reservoir will allow the
population living in 15 villages, including the city
of Aghdam, to have a high-quality and sustainable
water supply. The NPL level in the reservoir is
expected to be 450.0 m, which is below the
piezometer level that will be created in the water
pipeline. The General plan of the "Hekari-
Aghdam” water pipeline system that will be
created is shown in Figure 5.

It should be noted that in all hydraulic
regimes of the Hekari-Aghdam water pipeline, it
will be possible to supply water to the reservoirs
planned to be built along the road in a self-
flowing manner. This water management system
will provide ample opportunities for a sustainable
water supply for the population of the republic by
using the water resources of the Hekari River in
the most comprehensive way.

........

......

HOKORI-AGDAM SU KOMORININ YERLOSMS PLANI

.........

........

Fig. 5. General Plan of the Hekari-Aghdam water pipeline system

Barghusad-Fuzuli water pipeline. As
shown above, a flow of 14.0 m* per second will
enter the "Bakhtiyarli"
Azerbaijan state border. 10 m?/ sec of this flow is

reservoir after the

planned to be released for irrigation and the
remaining part (4.0 m*/sec) into the riverbed for
local use and sanitary flow. It should be noted that
approximately 2.32 m® of water is formed per
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second in the part of the riverbed from the
"Bakhtiyarli" reservoir to the point of confluence
to the Hekari river (at the expense of the
tributaries of the river). Thus, after the
"Bakhtiyarli"  reservoir, there  will  be
approximately 6.32 m® of flow per second in the
bed of the Bargushad river, which is enough for
local use. The preliminary hydraulic calculations
show that it is possible to transfer irrigation water
up to 10.0 m® per second from the "Bakhtiyarli"
Reservoir, from an absolute height of 540.0 m to
the "Ashaghi Kondalanchay" reservoir located in
the territory of the Fuzuli region in a self-flowing
regime without using pumps. Preliminary studies
show that the irrigation water from the Bakhtiyarli
reservoir (540.0 m absolute level) at a flow of 10
m®/sec through a steel pipeline with a diameter of
DN2500 mm and a length of L=27.0 km in a self-
flowing mode in the west of Goyarchin Veyselli
village of Jabrayil district, at an absolute level of
500.0 m will be taken to the pressure regulation
device. The construction of this water pipeline

from 2 steel pipes with a diameter of DN 2500
mm (L=70.0 km) after the pressure regulating
device to the "Lower Kondalanchay" water
reservoir is considered appropriate.

To regulate the discharge of the unused
volumes of the flows intended for local use in the
beds of the Hekari and Barghusad rivers into the
Araz river, it is planned to create the "Barghusad-
Hekari" reservoir at the confluence of these rivers.
Up to 140 min m® of the annual residual flow
collected in this reservoir is planned to be directed
to the "Barghusad - Fuzuli" self-flowing water
pipeline through pumps. Taking into account the
additional flow volumes from the "Hekari-
Barghushad" reservoir and the "Zabukh"
reservoir, the annual productivity of the
"Barghushad-Fuzuli" water pipeline will be 500-
530 min m®. It is also planned to build 3 HPPs
with a total capacity of 19.8 MW on this system
to be created. The General plan of the
"Berghusad-Fuzuli" water pipeline system is
given in Figure 6.

OZUAXAR REJIMD3 SUVARILACAQ OSRAZI — 100 MIiN HEKTAR

Fig. 6. General plan of "Berghusad-Fuzuli water pipeline system

The preliminary hydraulic calculations show
that the "Bargushad-Fuzuli" water pipeline will
provide irrigation water to more than 80,000
hectares of agricultural land in the Gubadli,
Zangilan, Jabrayil, and Fuzuli regions in a self-
flowing regime without the use of pumps. The

98

main goal of the proposed project is the use of the
water resources of the Bargushad River to irrigate
the fertile lands of the region without using
electricity. While preparing the project, the
creation of several regulatory reservoirs along the
water pipeline is considered the main priority to
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reduce the volume of the "Bakhtiyarli" reservoir
and create a self-flowing irrigation system using
smaller diameter pipes.

To regulate the unregulated flows of the rivers
Barghusad and Hekari, to ensure the reliability and
stability of the irrigation system, to implement the
emergency and planned stoppages in the pipelines,
operation and service procedures, and to regulate the
irregularities in the irrigation water demand of plants
depending on the vegetation period, according to the
location and relief of the areas to be irrigated, it is
planned to build 5 reservoirs of appropriate volume
along the route of the main water pipeline from the
"Bakhtiyarli" reservoir to the existing "Ashaghi
Kondalanchay" reservoir ("Chelebilar", "Minbashi",
"Guyjag”, "Pirahmadli" the existing "Lower
Kondalanchay" is planned to be reconstructed).

It is considered appropriate to use a pressure
system to supply water to the cultivated fields in a
self-flowing mode. It is considered more
purposeful from the point of view of hydraulics,
technical economics and operation, to collect the
volume of flow generated in the autumn-winter
months in locally important water reservoirs near
the agricultural fields and use them independently
in the summer months. These water reservoirs,
which will have a total volume of approximately
240.0 min m® will collect the flow of the
Bargushad River in the winter months and allow it
to be used independently for irrigation in the
summer months.

"Chelebilar" and "Minbashili" reservoirs that
will be created along the water pipeline will
ensure irrigation of about 13.5 thousand hectares
of agricultural land (watered by pumps from the
Hekari river and Hasanli canal during the Soviet
period) in the Jabrayil region, mainly in the
Geyan plain, with the application of new
techniques and technology in a self-flowing
pressure mode. The "Guyjag" water reservoir will
provide irrigation of 8.5 thousand hectares of
agricultural land (watered by pumps from the
Hasanli and Maralarkh canals during the Soviet
period) located in the south-eastern part of the
Jabrayil district in a self-flowing pressure mode.
The "Pirahmadli" water reservoir will provide
irrigation of 7.2 thousand hectares of agricultural
land located in the south-western part of the
Fuzuli region (which was irrigated by pumps from
the Bash Mil canal during the Soviet period) in a

self-flowing pressure mode.

The end of the water pipeline is chosen as the
existing Ashaghi Kondalanchay reservoir with a
volume of 9.3 mIn m® which is located at an
absolute level of 360.0 m in the Fuzuli region.
Hydrotechnical calculations show that by raising the
earth dam of this reservoir by 10.0 m, it is possible
to increase its volume to 25.0 min m3. With the
reconstruction of the existing ™ Ashaghi
Kondalanchay" reservoir, it will be possible to
increase the volume of the reservoir, which will
create the basis for more areas to be included in the
irrigated crop cycle. By using the water reserves
collected in this reservoir, there will be ample
opportunities to irrigate up to 50,000 hectares of
farmland located in the south-eastern part of the
Fuzuli region and in the Harami plain (which were
irrigated by pumps from the Bash Mil canal during
the Soviet period) in a self-flowing pressure mode,
with the application of new techniques and
technology.

The proposed "Barghusad-Fuzuli" water
pipeline system will allow the water source to be
changed from the "Bakhtiyarli" reservoir located
in the mountainous part of the Gubadli region,
where arable land is scarce, to the existing
"Ashaghi Kondalanchay" reservoir located in the
Fuzuli district, where the region has more arable
land. Thus, the "center of gravity" of the water
source will be the "Ashaghi Kondalanchay"
reservoir, which is surrounded by more
agricultural fields, which will allow water to be
transported and distributed in the fields mainly in
a self-flowing pressure mode and will also ensure
the stability and reliability of the system.

Creation of reliable water source for Shusha
city and Dashalti settlement. The existing sources
that supply the city of Shusha with drinking water
have been studied and the problems that have arisen
have been identified. Currently, the city of Shusha is
supplied with surface water taken from Kichik Kirs
and Zarisli water intake facilities. The source located
in the village of Zarisli is located 10.7 km west of
the city. In the bed of the Zarisli river, a water intake
device with a concrete spillway was built at an
absolute level of 1627 m. Depending on the flood
level in the river, the flow of water taken by the
device varies in the range of 5-25 I/sec. The second
water source of the city is located in the Asgar
valley in the northern part of the Kichik Kirs
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mountain, at an absolute level of 1652 m. In this
source, a catchment device was built in the riverbed,
and the water taken is transferred to the city in a
self-flowing mode through a steel pipeline with a
length of 11.2 km and a diameter of DN 300-500
mm. Depending on the water level in the river, the
flood of water taken by the device varies in the
range of 5-35 I/sec. Taking into account global
climate changes and the prospective development of
the city, we have conducted extensive research on
creating a more sustainable source of water supply
(Madatzade and Shikhlinski, 1968; Mahmudov,
2009).

According to the General plan of Shusha
city, the population of the city will be about
25,000 in 2040. A water flood of 85-90 I/sec is
needed for a sustainable water supply for this
large population that will live in the city. Existing
water sources do not allow for a sustainable water
supply for such a large population. In the summer
months, it is possible to supply water to the city
from both sources at a rate of 10-15 I/sec.
Creating a reliable and stable water source for the
city of Shusha and the village of Dashalti is
considered one of the most important issues of the
day. Since the underground water in the area is
very limited, the option of using the water supply
of the Zarisli river, which is located around the
city, was preferred for the population's water
supply.

Using the hydrological data of the
Aghakorpu station of the Gargar river for the
years 1939-1988, the hydrological parameters of
the stream in the Nabiler station of the Zarisli
river were restored. Taking into account global
climate changes and the prospective development
of the city, creating a more sustainable source of
water supply for the population is of strategic
importance. The Zarisli tributary of the Gargar
river is considered the most reliable water source
for this area. The annual water supply of the
Zarisli river passing through Dashalti village is
estimated at 12-14 min m° The preliminary
studies show that it is possible to create a water
reservoir with a volume of 7.5 min m® on the
Zarisli river, above the Nabilar village, at an
absolute level of 1210.0 meters. In the "Galaba"
water reservoir, it will be possible to collect two
years' supplies of drinking water for Shusha city
and provide the city with high-quality water
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continuously. Using the water resources of the
Zarisli river, it is also considered appropriate to
create the "Zafar" water reservoir with a total
volume of 15 min m® in a deep river valley with
hard rocks, located in the lower part of the Jidir
plain, below the village of Dashalti. It will be
possible to supply water to other villages of the
Shusha district in a self-flowing mode using the
water reserves collected in the "Zafar" reservoir.
"Victory" and "Zafar" water reservoirs, which will
be created in a charming river valley surrounded
by forests, will be a reliable source of water for
Shusha and surrounding settlements and will
create great opportunities for the development of
winter and summer tourism in the area.

Integrated use of Guru Chay river water
resources. One of the rivers formed in the
territory of Karabakh is the Guru Chay river.
Guru Chay river, with a catchment area of 201.0
km?, is formed mainly in the Khojavand region.
The main tributaries of the river, formed from the
Big and Small Kirs mountains, merge near the
village of Tugh and Boyuk Taghlar, and pass
through the territory of the Fuzuli region and join
the Araz river. The water resources of the river
are partially used for irrigation. The average
annual water supply of the river is estimated at 50
min m® It is considered appropriate to use the
water resources of the Guru river, which is
formed due to spring and snow waters located in
the mountain range of the Lesser Caucasus and is
not subject to any pollution, to supply drinking
water to the population living in the Fuzuli and
Khojavand regions. The water of this river fully
meets drinking water standards in terms of quality
and is of great importance as a source of
sustainable water supply for settlements located in
this area.

Preliminary hydrological calculations show
that it is possible to build the "Guruchay"
reservoir with a total volume of 35.0 min m® in
order to use the water resources of the river more
efficiently in the riverbed, near the village of
Boyuk Taghlar.

It is planned to build the "Guruchay" reservoir
in the lower part of the village of Boyuk Taghlar, in
the valley of the river surrounded by forests, at an
absolute level of 750 m. The main priority is to use
the reservoir in a complex manner, taking into
account the requirements of water supply, fishing
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and tourism requirements. For this purpose, the
useful volume of the water reservoir should be 20.0
min m®, which will allow for the constant supply of
drinking water for more than 120.0 thousand people
living in the vicinity during the year. The area
chosen for the construction of the water reservoir is
surrounded by forests and monuments with ancient
history (Azikh cave and numerous Albanian temples
are located nearby), which is considered very
suitable for the development of tourism. According
to the developed General plan of the city of Fizuli, it
is assumed that the population of the city will be
almost 50,000 in the future. For irrigation of Fuzuli
city, surrounding villages, industrial areas and
greenery, approximately 350-600 I/sec of water is
needed. Fuzuli city and large villages are mainly
located in areas below 450.0 m level, which is about
300.0 meters below the location of the mentioned
reservoir.

It will be possible to provide a permanent
water supply to the city of Fuzuli and its
surrounding settlements using the high-quality
water reserves that will be collected in the
"Guruchay" reservoir. It is also possible to create
a 1.2 MW "Fuzuli" hydropower plant using the
surplus water taken from the reservoir, which will

be located 19 km from the city of Fuzuli. It should
be noted that the "Guruchay" water reservoir is
located 1.5 km away from the currently under
construction Fuzuli-Shusha (Zafar road) highway.
The road infrastructure will allow reaching the
recreational facilities that will be built around the
reservoir in a very short time.

The location plan of the reservoirs to be built
on the Zarisli and Guru rivers is given in Figure 7.

The main benefits of the reservoir to be

built in the channels of Zarisli and Guru

rivers:

- New reservoirs will regulate the water
supply of Zarisli and Guru rivers, minimize
potential flood and environmental risks;

- It will create new opportunities for the
development of tourism in the Karabakh
region and the republic as a whole;

- It will create a foundation for the creation
of recreation and leisure centers;

- With the construction of the "Galaba" water
reservoir, a source of sustainable drinking
water supply will be created for the city of
Shusha and the village of Dashalti;
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Fig. 7. Location plan of reservoirs to be built on Zarisli and Gururivers

- The construction of the "Guruchay" water
reservoir will create a wide opportunity to
fundamentally improve the supply of

drinking water to the villages of Khojavand
and Fuzuli regions;
- "Guruchay" reservoir will create ample
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opportunities for the development of
intensive horticulture in the area;

- Afavorable environment will be created for
the development of fishing (mainly trout);

- The creation of reservoirs will greatly
support population settlement in the area;

- Conditions will be created for the
development of water sports;

-1t will  support the
development of the region;

- It will allow mitigating the risks caused by
global climate change;

socioeconomic

CONCLUSIONS

1.

Since the flow of the Bargushad river is fully
regulated in the territory of Armenia and enters
the territory of the republic, spring-autumn
flow regimes are not observed in the river (the
flow of the river mainly fluctuates in the range
of 11-33 m¥sec during the day).

In order to supply 80,000 hectares of fertile
arable land located in the Gubadli, Zangilan,
Jabrayil, and Fuzuli regions with irrigation
water in a self-flowing mode without the use
of pumps, it is considered appropriate to create
the "Berghusad-Fuzuli" water pipeline system
that will start from the "Bakhtiyarli" reservoir
and end at the existing "Lower Kondalanchay"
reservoir (about 300.0 min m? of the river's
flow will be used during the year).

In the summer months, it is considered
appropriate to build 5 locally important, off-
channel water reservoirs with a total volume of
more than 220.0 min m? to ensure independent
irrigation of agricultural fields located along
the aqueduct.

With the creation of the new "Bakhtiyarli"
reservoir and the "Berghusad-Fuzuli" water
pipeline system, it is possible to build 3 HPPs
with a total capacity of 19.8 MW on this
system, which will provide more than 120,000
people with GREEN ENERGY during the
year.

The "Hekari" reservoir, which will be built in the
bed of the Hekari river, at an absolute level of
940 m, will create ample opportunities to
regulate its flow regime and provide more than
4.0 million people with high-quality drinking
water.
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6.

The "Hekari-Aghdam" aqueduct, which will be
created using the relief height of the area, will
allow the population living in settlements
located in Gubadli, Zangilan, Jabrayil, Fuzuli,
Aghdam, Aghjabadi, and Beylagan districts and
Kura-Araz plain to be provided with drinking
water in a continuous, self-flowing mode. The
envisaged water management system will create
ample opportunities for a water supply in the
Aghdam region in a reliable, self-flowing mode.

. "Juvarli" water reservoir, which will be built in

the area of the Fuzuli district, where the
population will live more densely, at an
absolute level of 500 m, will enable the reliable
and sustainable operation of the envisaged
water management system and will be able to
provide water to Baku city in a self-flowing
mode.

It will be possible to build 5 HPPs with a total
capacity of 21.1 MW on the envisaged
"Hekari" reservoir and the “"Hekari-Aghdam”
water pipeline, which will allow generating
approximately 160.0 min kw/h of electricity.

It is possible to provide a sustainable water
supply to Shusha city and Dashalti village by
using the water reserve of the Zarisli river
(annual average flow volume is about 12-14
million cubic meters). By building the "Galaba"
reservoir with a total volume of 7.5 min m? in
the riverbed above the village of Nabilar, it is
possible to create a reliable and stable water
source for a continuous water supply for the city
of Shusha.

10.Using the water resources of the Zarisli river,

it is considered appropriate to create a
"Victory" reservoir with a volume of 15.0
million cubic meters, which can support the
development of tourism in the lower part of
the Dashalti village, under the Jidir plain, in
the river valley surrounded by rocks on all
sides. In addition to serving winter and
summer tourism, this reservoir will be a
sustainable source of water for the villages
located along the Gargar river in the Shusha
district.

11.In order to more efficiently use the water

resources of the Guru Chay river, which has an
annual water supply of 50.0 min m?® it is
considered appropriate to  build the
"Guruchay" reservoir with a volume of about
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35.0 min m® in its bed, in the lower part of the Madatzade A.A., Shikhlinski E.M. (1968)

village of Boyuk Taghlar. Using the water Climate of Azerbaijan. Baku (in Azerbaijani).
resources collected in this reservoir, it will be Mahmudov R.N. (2009) The influence of climate
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Sarqi Zongazur va Qarabag igtisadi rayonlarindaki ¢aylarin su
ehtiyat1 vo yasil enerji potensialindan inteqrasiyah istifada

Mommadov 9hmad Sirin oglu, Cavadzads Elsad Baylar oglu, Bayramov Arzuman 9vaz oglu
"HIDROLOQ" Mahdud Masuliyyatli Comiyyati, Baki, Azarbaycan

Isgaldan azad edilon Sorqi Zongozur vo Qarabag igtisadi rayonlar1 arazisinde formalasan su ehtiyatlarmin
respublikanin dayaniqli su tominatinda X{susi shomiyysti vardir. Burada yerloson minbit torpaglarin bu
su ehtiyatlarmdan samoarali vo komples sokilda istifado etmokls okin dévriyyasina qosulmasi va ohalinin
stiratli sokilde maskunlasmasi hayata kegirils bilor. Maskunlasmadan 6ncs bu srazids yerloson gaylarin su
va hidroenerji potensialindan istifado olunmagla suvarma va su tochizati sistemlori yaradilmalidir. Payiz
vo yaz gursululugu bOylk olan bu caylarin su ehtiyatlarindan somorali istifado etmok zoruridir. Bu
caylarin ¢ox boyiik enerji potensiali vardir vo onlar iizorinde miixtolif toyinathi hidrotexniki qurgular
tikmoklo bu igtisadi rayonlarda yasayacaq ohalinin elektrik enerjisino olan tolobatini tam 6domok,
hamginin iqtisadi baximdan daha slverisli olan 6ziiaximli rejimdos idars oluna bilon su tesarriifati sistemi
yaratmaq miimkiindiir. Tabii sorait va orazinin relyef gostoricilori, akino yararli miinbit torpaq saholorinin
caylarin hovzolorindon konarda yerlogsmosi amillori nozors alinmaqla daha optimal su tosorriifati
sisteminin yaradilmasi ilo bagli miihondisi hidroloji arasdirmalar aparilmigdir. Moagaloda, bdylk
hidroenerji potensialt olan Oxcu ¢ayin ciddi sokilde ¢irklonmis su ehtiyatindan yasil enerji almaq ii¢iin
onun mocrasindan konarda, iki adod derevasiya tipli su elektrik stansiyasinin yaradilmasinin layihs halli
verilmigdir. Oxgugay iizorinds tikilacok SES-lords il arzinde 80.0 mln kvt/saat elektrik enerjisi almaq olar
ki, bu da 120 min nafordon ¢ox ohalinin daimi olaraq elektrik enerjisi ilo tomin etmays imkan veracakdir.
Eyni zamanda moaqalods Hokori, Borgiisad, Qargar (Zarish qolu) vo Qurucay iizerinde su anbarlarinin
tikilmasi ilo onlarm axim rejimlorinin tonzimlonmasi vo regionun dayaniqli su tominatinda istifado
olunmasi ila bagl layiha hallori toklif olunmusdur. Yaradilacaq su tesarriifati sistemi 4.0 mln nofardon
¢ox ohalinin daimi igmali su tominatini aparmaga vo 80 min hektara qader akin sahasini suvarma suyu ilo
tomin etmays imkan veracokdir.

Acar sazlar: SU taminati, Gay, sU ehtiyatlari, SU anbari, macra
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KoMnuiekcHoe MCIO/Ib30BaAHHE BOAHBIX PECYPCOB U 3€J1€HOI0 IHEPreTHYECKOro MOTEHI[HAJIA PEK
Boctouno-3anresypckoro u Kapadaxckoro 3xoHoOMH4YeCKUX 00J1acTei

Mamenos Axmen lllupun oruay, xxaBaasane dabiaja baiiaap oray, baiipamoB Apsyman ABa3 or.ry
Obwecmeo c oepanuuennoi omeemcmeaennocmoio "I UJ[POJIOI", baxy, Azepbatioscan

Bonnbie pecypebl, ¢GopMmupylommecs Ha OCBOOOXKICHHOW OT OKKYNAIlMH TEePpUTOpUU BocTodHoro
3anresypa u Kapabaxckoil 00jacTv, HMMEIOT 0OCO00O€ 3HAYCHUE JJIsi YCTOWYMBOIO BOJOCHAOMKEHHSI
pecriyonnkn.  DddekTHBHOE W KOMIUIGKCHOE HCIONB30BAHWE JTHX BOIHBIX pPECypcoB Oyzer
CIOCOOCTBOBATh MOAKIIOYECHUIO TUIOJOPOIHBIX 3€MeNb, PACIOIOKEHHBIX B CBOOOMHBIX Kapabaxckom u
BocrouHo-3aHTe3ypcKoM SKOHOMHYECKHX pPaiOHaX, K CElIbCKOXO3SHCTBEHHOMY IHKIY M OBICTpOMY
pacceneHuro HaceneHus. Ilepen 3aceneHueM JIOJDKHBI OBITH CO3J[aHBI CHCTEMBI OPOUICHUS U
BOJIOCHA0XKEHUS C UCTIOJIE30BAHHEM BOJHOTO M THAPOIHEPTETHIECKOr0 TIOTEHI[HAA PEK, PACTION0KEHHBIX
B JJAaHHOW MecTHOCTH. HeoOX0oauMo palroHaj bHO HCIONB30BaTh BOJTHBIE PECYPCHI ATHX PEK B MEPUON
OCEHHE-BECEHHET'0 TIOJIOBO/IbSI. DTH PEKH 00JIaJJAf0T OTPOMHBIM DHEPreTHYECKUM ITOTEHIIAIOM, U, CTPOsI
Ha HUX THAPOTEXHUUYCCKHUE COOPYKCHHA Pa3IMYHOIO HAa3HAUCHHA, MOXHO ITOJITHOCTBIO YIOBJICTBOPHUTH
MOTPEOHOCTh B 3JIEKTPOIHEPTUU HACEIECHUS, TPOXKHMBAIONIET0 B 3TUX SKOHOMHUYECKUX paliOHaX, a TaKxke
Cco3JaTh CHUCTEMY YIIpABJICHUA BOJHBIMU pPECypCaMHU B CaMOTCYHOM PEXKUME, YTO Ooiee BBITOAHO C
HKOHOMHYECKON TOUYKH 3peHus. [IpoBeeHbl HHKEHEPHO-THIPOJIOIHYECKHE UCCIIeOBaHUs 110 pa3padoTKe
OoJiee ONTHMABHONW CHCTEMBI BOJIOTIOIB30BAHUS C YUETOM (PAKTOPOB MPHUPOHBIX YCIOBHI H MOKa3aTeNeH
penbeda MECTHOCTH, PACIONOKEHHUS IUIOAOPOTHBIX 3€MEIb, IPHUTOMHBIX JUISI BO3JICIBIBAHUS BHE
OacceifHOB pek. B cTaThe MpeacTaBieHO MPOEKTHOE PEIIEHUE 1O CO3AaHUI0 IBYX THAPOIIEKTPOCTAHIIUN
MPOM3BOAHOTO THIAa BHE pycia pekun Oxdydald ¢ IeNbl0 MOMYYeHHS 3e/IEHOW JHEPTHH W3 CHIBHO
3arpsi3HEHHBIX  BOAHBIX PECYPCOB JTOM pekd, oOmajgaromield OOJBIIMM  THAPOIHEPTETUIECKUM
noTeHnranoM. Ha crposmuxcst Ha peke Oxuydgait ['DOC B TeueHne roga MokHO moayduTsh 80,0 MiH KBTY
AJIEKTPOIHEPTUH, UTO TO3BOJIMT OOECIICUNTh IMOCTOSHHOE dJIeKTpocHaOkeHne 0onee 120 THICSY YeIOBEK.
Kpowme Toro, B ctaThe mpemioxKeHbl MPOSKTHBIE PEIIeHNs, CBSI3aHHBIE CO CTPOUTENHECTBOM BOAOXPAHHUIIHIIL
Ha pekax ['exapwu, bapryman, 'aprap (mputok 3apucin), ['ypydaii, peryaupoBaHie peXUMOB WX CTOKA H
WCIIONb30BaHNE B YCTOMYMBOM BomocHaOxeHnn permoHa. CoszmaBaeMasi cHCTeMa BOJHOTO XO3SHCTBa
MTO3BOJIUT OOECTIEYNTh MOCTOSHHBIM HMUTHEBBIM BOMOCHAOXeHneM Oonee 4,0 MITH YenOBEK W 00eCIednTh
opocuTeNnbHOM BoAo# mouth 80 THIC. Ta CETLCKOXO3STMCTBEHHBIX YTOZHIA.

Kntrouesnie cnoea: Booocnabowcenue, pexa, 600Hble pecypcol, 8000Xpanuiuye, pycio

104



	Volume 4(77) No 2 2022
	The electronic version available at: https://jlsbjournal.org/

	Application of advanced processing of the remote sensing data on land use and land cover changes in Zangilan, East Zangezur
	1,2 Karimli Nilufar Irshad, 2,3* Ahadov Bahruz Gazanfar, 3 Kadirov Fakhraddin Abulfat
	Land use and land cover (LULC) changes covering the 32-year period during which the Zangilan region was occupied and liberated from occupation were carried out in this study. The process was compared using and classified open-source Landsat 4, 5, 8, 9...
	INTRODUCTION
	MATERIALS AND DATASETS
	METHODS
	RESULTS
	SI=

	REFERENCES
	Şərqi Zəngəzurun Zəngilan rayonu ərazisində torpaqdan istifadə və torpaq örtüyü dəyişiklikləri üzrə məsafədən zondlama məlumatlarının tətbiqi
	Применение усовершенствующей обработки данных дистанционного зондирования земли по землепользованию и изменениям растительного покрова в Зангиланском районе Восточно- Зангезурской области

	Threatened higher plants in Shusha and the surrounding areas
	Asgarov Aydin Musa
	The paper provides information about the threatened plants in Shusha and the surrounding areas. According to obtained data, 233 rare species of higher plants of various groups found in the Karabakh and Eastern Zangezur economic regions can be included...
	INTRODUCTION
	MATERIALS AND METHODS
	RESULTS AND DISCUSSION
	Grossh.
	Agaeva 1967.
	REFERENCES
	https://powo.science.kew.org/taxon/urn:lsid:ip ni.org:names:528267-1 https://powo.science.kew.org/taxon/urn:lsid:ip ni.org:names:845654-1 https://powo.science.kew.org/taxon/urn:lsid:ip ni.org:names:477241-1 https://powo.science.kew.org/taxon/urn:lsid:ip
	ni.org:names:967723-1
	Высшие растения Шушы и ее окрестностей, находящиеся под угрозой исчезновения Аскеров Айдын Муса оглу

	About the reptiles of the Karabakh territories liberated from occupation and their habitats
	Eyvazov Aladdin Ismet, *Iskenderov Tavakkul Mukhtar, Gasimova Gulbeniz Hafiz
	The presented article provides information about the reptiles (Reptilia) of Karabakh and the ecological changes that occurred in their habitats during the occupation. 37 species of reptiles are distributed in Karabakh. Of the reptiles, there are 3 spe...
	INTRODUCTION
	RESULTS AND DISCUSSION
	INNOVATIONS
	CONCLUSION
	REFERENCES
	İşğaldan azad edilmiş qarabağ ərazilərinin sürünənləri (Reptilia) və onların yaşayış yerləri barədə Eyvazov Ələddin İsmət oğlu, İsgəndərov Təvəkkül Muxtar oğlu, Qasımova Gülbəniz Hafiz qızı
	О рептилиях (Reptilia) и их местообитаниях на освобожденных от оккупации территориях Карабаха

	Assessment of modern radioecological situation in Aghdam, Lachin and Kalbajar districts
	1* Aliyev Chingiz Said, 2 Humbatov Famil Yusif, 1 Mahmudova Farah Fuad,
	The article presents the typical results of investigations carried out for assessment of the modern radioecological situation in liberated territories of the Aghdam, Lachin and Kalbajar districts. Earlier studies have shown that the radioactivity of r...
	INTRODUCTION
	METHODS AND DEVICES
	RESULTS AND DISCUSSION
	D (nGy/h)=0.462CRa + 0.0604CTh + 0.042CK
	Raeq (Bq/kg) = CRa + 1.43CTh + 0.07CK
	Hex = CRa/370+ CTh/259+ CK /4810
	AGDE (μSv/year) = 3.09 CRa + 4.18CTh +
	AEDE (Sv) = D x 24 x 365 x 0.7 x 0.2
	CONCLUSION
	REFERENCES
	Ağdam, Laçın və Kəlbəcər rayonlarında müasir radioekoloji vəzıyyətin qiymətləndirilməsi
	1 Əliyeva Əzizə Rafiq qızı, 1 Kərimli Xəyal Mərdan oğlu
	Современное радиоэкологическое состояние в Агдамском, Лачинском и Келбаджарском районах
	1 Алиева Азиза Рафик гызы, 1 Керимли Хаял Mардан оглу

	Use of medicinal plants distributed in lowland Karabakh in ethnoveterinary medicine
	Movsumova Nuri Vagif, *Ibadullayeva Sayyara Jamshid
	The research work was conducted in the territory of lowland Karabakh during 2020-2022. The main goal of the work was to reveal medicinal plants used in ethnoveterinary and their effectiveness in terms of the development of animal husbandry, which has ...
	INTRODUCTION
	MATERIALS AND METHODS
	UV= ∑U/n
	RESULTS AND DISCUSSION
	REFERENCES
	Ibadullayeva S.J., Shahmuradova M. (2015)
	Aran Qarabağ ərazisində yayılmış dərman bitkilərinin etnobaytarlıqda istifadəsi Mövsümova Nuri Vaqif qızı, İbadullayeva Səyyarə Cəmşid qızı
	Этноветеринарное использование лекарственных растений, распространенных в Аранско-Карабахском регионе
	*Eyvazov Aladdin Gismat, Kerimova Ilhama Gudrat
	INTRODUCTION (1)
	RESULTS AND DISCUSSION (1)
	CONCLUSION
	REFERENCES (1)

	Soils of the Karabakh Economic Region of Azerbaijan and their ecological assessment
	*1Mammadov Garib Shamil, 2 Mammadov Zaman Rashid, 2 Osmanova Sona Abkhaz
	The article presents extensive information about climatic and soil indicators, as well as the soil composition of the newly created Karabakh Economic Region. The given data cover the pre- occupation period, except for some districts, modern total data...
	INTRODUCTION
	MATERIALS AND METHODS
	RESULTS AND DISCUSSION
	REFERENCES
	Mammadov G.Sh., Samadov P.A., Osmanova
	Azərbaycanın Qarabağ iqtisadi rayonunun torpaqları və onların ekoloji qiymətləndirilməsi
	Почвы Карабахского экономического района Азербайджана и их экологическая оценка

	Biosecurity problems of liberated territories of Azerbaijan and their solutions
	Muradov Panah Zulfugar
	The presented work touches upon the importance of ensuring the biological safety of society and nature in modern times, as well as the points taken into account when ensuring it. It becomes clear that biosecurity is a process aimed at preventing the s...
	INTRODUCTION
	MATERIALS AND METODOS
	RESULTS AND DISCUSSION
	REFERENCES
	Azərbaycanın işğaldan azad olunmuş ərazilərinin biotəhlükəsizlik problemləri və onların həlli yolları
	Проблемы биобезопасности освобожденных территорий Азербайджана и их решение

	On the vegetation of the northern part of East Zangezur
	Ibadullayeva Sayyara Jamshid, *Yusifov Elman Farhad
	As a result of the conducted research, 124 species of plants belonging to 42 families were recorded in the subalpine and alpine landscapes of the area. The area has high endemism (39%). Thus, of the described species, 48 species belonging to 23 famili...
	INTRODUCTION
	MATERIALS AND METHODS
	RESULTS AND DISCUSSION
	REFERENCES
	https://www.gbif.org/species/3738979 https://www.gbif.org/species/5608187
	https://www.gbif.org/species/3137957 https://www.gbif.org/species/5358771
	О растительности северной части Восточного Зангезура Ибадуллаева Сайяра Джамшид гызы, Юсифов Эльман Фархад оглу

	Assessment of biological monitoring of Okhchuchay and Basitchay and saprobility of algoflora
	Mukhtarova Shakar Jalal, Muradova Aytac Bahram, Mohbalizada Panah Shirin
	In this paper the information about the biological monitoring carried out in Okhchuchay and Basitchay located in the Zangilan region, and algoflora saprophy of these rivers were reflected. As a result of the research, it was determined that species be...
	INTRODUCTION
	MATERIALS AND METHODS
	RESULTS AND DISCUSSION
	REFERENCES
	Barinova S.S., Medvedeva L.A., Anissimova
	www.algaebase.org www.calacademy.org www.algaterra.org
	Оценка биологического мониторинга и сапробности альгофлоры Охчучая и Беситчая

	Integrated use of water reserve and green energy potential of rivers in Eastern Zangezur and Karabakh Economic Regions
	*Mammadov Ahmad Shirin, Javadzade Elshad Baylar, Bayramov Arzuman Avaz
	The water resources formed in the territory of Eastern Zangezur and Karabakh region freed from the occupation are of special importance for the sustainable water supply of the republic. Efficient and comprehensive use of these water resources will con...
	INTRODUCTION
	89
	According to the agreement signed with the Islamic Republic of Iran on the joint use of the water resources of the Araz River, 50% of the water resources of this river are to be used proportionally for each republic. According to this agreement, we ca...
	CONCLUSIONS
	Şərqi Zəngəzur və Qarabağ iqtisadi rayonlarındakı çayların su ehtiyatı və yaşıl enerji potensialından inteqrasiyalı istifadə
	Комплексное использование водных ресурсов и зеленого энергетического потенциала рек Восточно-Зангeзурского и Карабахского экономических областей



