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Abstract. The area and NDVI indicators of forest vegetation were estimated via the QGIS application 
of the stud area. The maximum indicators of the NDVI are 0.45 - 0.59 characteristic of forest 
vegetation.  The results of field studies made it possible to identify a total of 21 associations, 19 
formations, and 7 formation classes within the forest and shrubland vegetation types. 
The projective cover of the forest area is equal to approximately 20% of the total zonal project cover 
and the fragmentation and shrinking of the distribution area of rare species such as Punica granatum 
L., Pistacia atlantica Desf., Pterocarya fraxinifolia (Poir). Spach corresponds to the parameters of 
the dangerous ecological situation, such as indicators characterizing the environmental condition 
of the area. In the Ganikh-Agrichay valley, lowland forests are highly fragmented, and their 
condition worsens. Relatively well preserved, 1 km north of Mughanli village, Zagatala district, and 
Kurmukchay, Gakh district. Despite the small area, these forests are floristically rich and the density 
of the forest in their untouched areas is 0.9.
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INTRODUCTION 
The Ganikh-Agrichay valley (3473.11 km2) 

selected as a research area covers the Ala-
zan-Agrichay region as a botanical-geographic 
region [Flora of Azerbaijan 1951-1961].

The Ganikh-Agrichay valley has caught the 
interest of researchers due to its geographical 
conditions and favorable climate, which are 
conducive to efficient resource use and agricul-
tural development. The current vegetation in 
the area includes forest, shrubland, semi-des-
ert, chal-meadow, and wetland vegetation 
types. [Sariyeva, 2018].

The forests distributed in the Ganikh-Agri-
chay valley are this area’s initial potential veg-
etation type and are referred to semi-humid 
subtropical lowland forests [Prilipko, 1954].  Be-
sides, our study area in the territory of Azerbai-
jan Republic semi-humid subtropical lowland 
forests distributed in the Samur-Shabran plain, 
Barda, and Lankaran regions [Prilipko 1954;  
Huseynova, 2023], the continuation of these 
forests towards the South-East situated in the 
territory of Iran Islamic Republic [Hamzeh’ee et 

al.2008].  
In the northwestern and eastern parts of 

the valley, the forests are well developed due 
to the location of groundwater close to the sur-
face and the excess amount of precipitation.

Considering that the population’s main oc-
cupation in the valley and surroundings is ag-
riculture, the state of the forest and bushland 
vegetation should be continuously studied and 
reported for biodiversity conservation [Zim-
merman, 2009; Sariyeva & Gurbanov 2016; To-
gola et al., 2023]. 

MATERIALS AND METHODS
Identification of plant species conducted by 

Flora of Azerbaijan [Flora of Azerbaijan, 1951-
1961], Flowers of Turkey [Pils, 2006], Mountain 
flowers and trees of Caucasia [Shetekauri & 
Jacoby 2009]. A working list of plant species clar-
ified according to wfoplantlist.org [wfoplantlist.
org 2024]. Classification units of phytocoeno-
sis were clarified using accepted methodolo-
gy [Shennikov, 1964]. Normalized Difference 
Vegetation Index (NDVI) map created on QGIS 
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application and calculated by the formula: 
NDVI=(NIR-Red)/(NIR+Red)

RESULTS
According to satellite images  Landsat 8, 

the total area of ​​forests in the valley was de-
termined to be 550.81 km2. This figure is equal 
to 15.9% of the total area of ​​the Ganikh-Agri-
chay valley, and 0.005% of the total forests of 
the Azerbaijan Republic. According to the latest 
data, the total area of ​​forests in the Republic is 

10,022 mln. km2 [Dolkhanov, 2012].
The distribution of forests in the valley was 

determined based on the calculation of the 

Normalized Relative Vegetation Index (NDVI). 
The distribution of phytomass suitable for 
photosynthesis in the vegetation of the area is 
shown on the NDVI map (Fig. 1). As can be seen 
from the map, the indicators of the NDVI are 
various: 1) 0.09-0.16; 2) 0.17-0.25; 3) 0.26-0.35; 
4) 0.36-0.44; 5) 0.45 - 0.59.

In addition, to the assessment of forest area 
using GIS technologies, the forest vegetation of 
the Ganykh-Agrichay valley was also properly 
phytosociologically examined in the field. The 

results of the conducted studies made it pos-
sible to identify 13 associations, 11 formations, 
and 4 formation classes in the forest vegetation. 

Type: Forest
1 Class formation: Sub-mountain forests;
Formation: Fageta orientalis;
Association:  Fagetum orientalis – Carpinosum betulus 
Association:  Fagetum orientalis-Castanosum sativa 
2 Class formation: Riparian forests (Tugay forests);
Formation: Populeta x hybrida;
Association:  Populetum x hybrida 
Formation Saliceta alba;
Association:  Salixetum alba (N 40º55’45.1”, E 047º34’50.1”)
Formation: Tamarixeta ramosssima;
Association:  Tamarixetum ramossisima 
3 Class formation: Lowland forests
Formation: Acereta velutinum;
Association:  Aceretum velutinum+Oplismenosum undulatifolius 

Figure.1 NDVI map of the study area
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Formation: Alneta glutinosa subsp.barbata;
Assosiation: Alnetum glutinosa subsp. barbata+Caricosum remota; 
Assosiation: Alnetum glutinosa subsp. barbata+Equisetosum telmatia 
Formation: Pterocaryeta pterocarpa;
Association:  Pterocaryetum pterocarpa+Alnosum glutinosa subsp.barbata 
Formation: Querceta petraea subsp. iberica;
Association:  Quersetum petrae subsps. iberica – Carpinosum orientalis 
Formation: Querceta robur subsp.pedunculiflora;
Association:  Quercetum robur subsp.pedunculiflora-Carpinosum betulus 
4 Class formation: Arid scrublans,
Formation: Pistacieta atlantica;
Association:  Pistacietum atlantica 
Formation: Celtiseta australis;
Association:  Celtisetum australis subsp.caucasica
Accordingly, shrubland vegetation of the study area classified into 8 associations, 8 formations 
and 3 class formations.
Type: Shrubland 
1 Class formation: Xerophytic shrublands in alluvial fans ;
Formation: Junipereta oxycedrus;
Association: Juniperetum oxycedrus – Fruticosum. (N41º04’52.7”, E047º21’41.7”)  
Formation: Pyracaneta coccinea;
Association: Pyracanetum coccinea-Paliurosum spina christi 
Formation: Cotineta coggygria;
Association: Cotinetum coggygria – Juniperosum rufecens 
Formation: Elaeganeta rhamnoides;
Association: Elaeganetum rhamnoides-Rubusosum sanguinea 
2 Class formation: Xerophytic shrublands in lowland areas;
Formation: Atraphaxeta spinosa;
Association:  Atraphaxetum spinosa-Crataegosum orientalis (N 41º20’50.26” E 46º41’08.22”)
Formation: Puniceta granatum;
Association:  Punicetum granata – Rhamnoso pallasii – Paliurosum spina christi. 
Formation: Paliureta spina-christi;
Association:  Paliuretum spina-christi 
3 Class formation: Xerophytic shrublands in foothill zones;
Formation: Paliureta spina-christi;
Association: Paliuretum-spina christi– Rhamnosum pallasii (N 41º09’34.6” E 047º11’32.7”)

DISCUSSION
The vegetation period of forests in the 

studied area is from April to October-Novem-
ber. During this period, the forest vegetation 
has more green phytomass suitable for pho-
tosynthesis, unlike other types of vegetation 
(semi-desert, wetland, chal-meadow) in the 
area. The lowest indicator is observed in reser-
voirs, construction areas, bare soil, and areas 
with sparse vegetation. The highest indicators 
were determined mainly in areas with dense 
forests - 0.45-0.59. However, in some areas, 

non-forested areas also have high NDVI indica-
tors. This situation is related to the active veg-
etation of plants at certain times of the year in 
croplands. Thus, plants cultivated at the peak 
of vegetation also have a high amount of green 
phytomass.

The distribution and development of for-
ests in the Ganikh-Agrichay valley, the charac-
teristics of the relief, climate here; are closely 
related to the regime of rivers and groundwa-
ter. Thus, in the Ganikh-Agrichay valley, the al-
luvial fans formed by the rivers of the southern 
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slopes of the Greater Caucasus are the main 
noticeable relief form. Morphologically and 
lithologically, these alluvial fans can be divid-
ed into upper (peak), central, and peripheral 
parts. While the upper alluvial fans are formed 
from coarser-grained pebbles and boulders, the 
second (lower) alluvial fans are formed from 
medium and small-sized pebbles, gravel, and 
sand [Museyibov, 1998]. The water holding ca-
pacity of each zone is different depending on 
the mechanical composition of the soil cover. In 
this regard, the ecological conditions and cor-
responding floristic composition of the forests 
characteristic of each zone are different.

In the studied area riparian (Tugay) forests 
are distributed along Ganikh, Ayrichay, Sincan-
chay, Alicanchay, Kurmukchay, etc. rivers; Ptero-
carya fraxinifolia (Poir)., Alnus glutinosa subsp. 
barbata (C.A.Mey.) Yalt. forests in conditions of 
constant excess humidity, where underground 
water comes to the surface; although essential 
parts of the forests in the valley are lowland for-
ests, under favorable ecological conditions on 
the mountain slopes (in some areas) sub moun-
tain forests are also distributed. Such forests 
include Zagatala (surrounding Mukhax village), 
Oguz (above Dashagylchay towards Mukhas 
village and on the edges of the city at 710-740 
m a.s.l.) and Ismayilli regions (around Topchu, 
Khanagah villages).

Shrubs are widespread in the studied area. 
Shrubland vegetation is formed in the valley 
area in the alluvial fans of the rivers, plains, and 
foothills.

Depending on the hydrodynamic proper-
ties of the soil and rivers, the composition of 
the grass cover in the lower and upper parts of 
the cones differs significantly. Thus, in the lower 
parts of the cones where there are many pome-
granates and small river tributaries are relative-
ly dense, the grass cover consists of mesophytic 
and hygrophytic elements. In the relatively high 
(upper) parts of the alluvial fans, hygrophytic 

elements are not found in the grass cover of 
bushes formed on a stable stony substrate, 
ephemeral and xerophytic plants are common.

Unlike the xerophytic bushlands formed in 
the foothills, the lianas Smilax excelsa L., Lonic-
era caprifolium L, and Clematis vitalba L., which 
are characteristic lowland forests, are distrib-
uted in the xerophytic bushlands formed in the 
alluvial fans.

It was observed that a large part of the 
xerophytic shrubland was used under cultiva-
tion. The rest of the uncultivated parts are be-
ing used as rural pastures, mainly small cattle 
grazed. Depending on the characteristics of the 
vegetation period of grass plants, such areas 
are used as pasture in spring from the begin-
ning of April to the beginning of June, and in 
autumn from the end of September to the end 
of October. The area of ​​xerophytic shrublands 
in the bordering part of the study area with the 
Dashzuz range has significantly decreased due 
to grazing and logging.

The projective cover of the forest area is 
equal to approximately 20% of the total zonal 
project cover and the fragmentation [Golubev, 
1999] and shrinking of the distribution area of 
rare species such as Punica granatum L., Pista-
cia atlantica Desf., Pterocarya fraxinifolia (Poir). 
Spach [Red Book of Azerbaijan Republic, 2023] 
corresponds to the parameters of the danger-
ous ecological situation, such as indicators char-
acterizing the environmental condition of the 
study area.

CONCLUSION
The expanse of lowland forests and xerophyt-

ic shrublands in the study area has consider-
ably diminished because of grazing, logging, and 
construction. Despite recent ecological aware-
ness efforts in our republic, it is unfortunately 
still common to witness the clearing of forests 
and bushlands in the valley for cultivation.
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