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The article describes the qualities of common soils in the Karabakh region. The state of soils before
and after the occupation has been comparatively studied. Agroecological features and proposals for
the further use of the region’'s soils are given. The agroecological features of soils were studied for
more efficient use in the future and proposals were indicated. Agroecological zoning and environ-
mental assessment was carried out on the basis of geographic information systems. Also, an altitude
model of the Lesser Caucasus, soil maps, appraisal and environmental assessment have been pre-
pared. In addition to general maps, these maps are compiled for each area.
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INTRODUCTION

The glorious and victorious Azerbaijani Army
under the leadership of the President of the Repub-
lic of Azerbaijan, Supreme Commander-in-Chief
Ilham Aliyev liberated our lands, which had been
occupied for 28 years, during the Second Patriotic
War, which lasted 44 days.

The liberated lands of Karabakh in the price
cadastral zoning of Azerbaijan belonged to Mil-
Karabakh, Arazboyu, Lachin-Gubadli, Daghlig
Karabakh valuable (cadastral) regions and the total
area is 12.22 thousand square kilometers (table 2).
The Karabakh region of our country covers most of
the Lesser Caucasus region (81.5%), which is one
of the 5 physical-geographical regions. The Lesser
Caucasus physical-geographical region, in turn, is
divided into 4 agroecological regions.

In all times and in all countries, land is the first
blessing. Mankind's entire existence has been es-
tablished on earth. Land protection, conservation
and increasing fertility is one of the most important
tasks in low-land countries such as Azerbaijan
(Mammadov, 2002; 2003).
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MATERIALS AND METHODS

Guidelines for the preparation of interactive
electronic soil maps and maps of ecological assess-
ment of soils at a scale of 1: 100000 (Mammadov
et al., 2020) were mainly used in the writing of the
article.

The results of large-scale soil studies carried
out by other researchers show that in the mountain-
ous part of the Karabakh region, primitive moun-
tain-meadow, mountain-meadow soddy, moun-
tain-forest meadow, mountain-meadow dark,
mountain-meadow black, mountain-forest brown
typical, mountain-forest brown carbonate, moun-
tain-forest brown typical, mountain-meadow
steppe, mountain-forest brown cultivated, gray-
brown mountain dark, mountain-forest brown
leached, mountain-forest brown steppe, mountain-
chestnut dark soils, and in the plain part the follow-
ing types and subtypes were found: chestnut ordi-
nary, chestnut long-irrigated, meadow-chestnut,
gray, dark gray, gray typical, gray irrigated, gray
meadow-brown, floodplain meadow (alluvial
meadow), chestnut dark soils.
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RESULTS AND DISCUSSION

Large-scale soil surveys were conducted in
the Lesser Caucasus, as well as in the territories of
our liberated regions from the 1940s to the 1990s,
and soil types, subtypes, genera, species diversity
were identified. Soil maps and soil quality maps
have been compiled for each farm and district. In
conducting soil researches M.E.Salayev (1966),
M.E.Salayev, A.K.Zeynalov, E.F.Sharifov (1965),
M.P.Babayev (1967), Sh.G.Hasanov (1965, 1978),
E.F.Sharifov (1984), A.O.Suleymanov (1986) and
G.Sh.Mammadov (2002, 2003) are great. Agroeco-
logical zoning of Azerbaijan, including the lands
liberated from occupation, ecological assessment
of lands on the basis of GIS was carried out (Sala-
yev et. al., 1965; 1966; Babayev, 1967; Hasanov,
1978; Sharifov, 1984; Suleymanov, 1986) (Fig. 2,
Fig. 3, Fig. 4).

Employees of the Department of Agroecology
and Soil Valuation of the Institute of Soil Science
and Agrochemistry of the National Academy of Sci-
ences of Azerbaijan under the leadership of Acade-
mician G.Sh.Mammadov, a map of soils and eco-
logical assessment of soils was compiled for Kalba-
jar, Lachin, Shusha, Khojaly, Khojavend, Gubadli,
Zangilan, Jabrail, Fizuli and Aghdam districts (fig-
ure 1) (Ministry of Defense of the Republic of Azer-
baijan, 2020; Mammadov et al., 2021) (Table 1).

Relief (earth's plasticity) played an important
role in the formation of soils in the liberated terri-
tories. Under the influence of the basins of the Bar-
gushad, Hakari, Tartar, Araz and other rivers, and
the mountain ranges of the Lesser Caucasus, vari-
ous mosaic soils were formed in these areas. Soils
are formed in 0-4000 meter horizons from dry sub-
tropics to alpine and subalpine belts (Mammadov
etal., 2016; 2020a; 2020b).
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Fig. 1. Digital elevation model of the Lesser Caucasus region
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Table 1. Types and subtypes of soils in the liberated territories and their main bonitet scale

Bonitet scale of soils

Districts
. e
Soil types and subtypes % g _ % %‘ = c_% -§ C -
3 35 I = 8 S, I > B = G
S| S| s | 2| 2|2 |S5|5| 3| ¢8| 2
< < v} [ N4 N4 O] N X | @)
Mountain-forest brown leached 100 94 100 93 99 88 93 96
Mountain-forest brown steppe 82 78
Mountain gray-brown ordinary 75 75
Mountain chestnut dark 77 81 72
Ordinary chestnut 95 90 71 100 95
Chestnut long-irrigated 92 86 86 90 90
Meadow chestnut 80 63 92 70 67 62 61
Gray typical 78 82
Gray irrigated 79 83
Gray meadow 81
Floodplain meadow (alluvial meadow) 75 70 70 79 75 70 74 74 66 65 72
Mountain meadow primitive 20 20 20
Mountain meadow soddy 100 93 91
Mountain forest meadow 92 91
Mountain forest brown typical 98 96 92
Mountain gray-brown light 50 45 45
Mountain forest brown typical 94 100 94 100 | 100 89 94 98
Mountain forest brown cultivated 100 100
Mountain gray-brown dark 86 86 86 84 81 77 77 75
Mountain gray-brown ordinary 78 78 75 74
Chestnut dark 84 99 99
Mountain forest steppe 86 80 80 96
Mountain forest brown carbonate 97 100
Mountain-forest brown steppe 75
Mountain meadow dark 100
Mountain meadow black 95
Mountain-forest brown loess-like 89
Mountain-forest black 100

Pre-occupation landscape

View of arable Inds during the occupation

Fig. 2. Photos released by the Ministry of Defense of the Republic of Azerbaijan
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i 2, Sod-carbonate mountain forest

1, Primitive and peaty mountain meadow

3, Leached brown mountain forest

4, Typical brown mountain forest
5, Carbonate and in some places steppe brown mountain forests
8, Leached and typical mountain black soils
7, Carbonate mountain black soils
| 8, Dark and ordinary mountain gray- brown
9, Dark and ordinary mountain brown
10, Mountain meadow soddy
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Fig. 3. Solil map of the Lesser Caucasus physical-geographical region
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Fig. 4. Solil map of ecological assessment of the Lesser Caucasus physical-geographical region
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Table 2. Distribution of liberated lands by natural and economic areas

Ne Including

Districts Total area, ha arable land Ef;ﬁ?iw;s! hayfields pastures backyards | other lands
1 |Jabrail 104.497 20.501 7.243 24 23.154 789 52.776
2 |Fizuli 67.649 23.428 10.376 444 25.541 1.059 6.801
3 |Kalbajar 198.972 6.327 10 7.571 75.600 753 108.711
4 |Gubadli 78.812 14.956 850 631 17.192 454 45,729
5 |Lachin 182.603 14.167 245 4.682 69.319 720 93.970
6 |Zangilan 72.550 7.801 2.667 607 22.873 412 38.590
7 |Gazakh 7.663 1.575 - - 1.947 168 3.973
8 |Sadarak 781 7 - - 709 15 50
9 |Upper Karabakh 440.372 80.601 15.138 4.177 82.013 3.042 225.401

Total: 1.153.899 169.363 36.529 18.136 318.348 7.412 576.001

Fig. 5. The situation of the villages before occupation and the current appearance of villages

The results of large-scale soil studies carried out
by other researchers show that in the mountainous
part of the Karabakh region, were found mountain-
meadow primitive, mountain-meadow soddy, moun-
tain-forest meadow, mountain-meadow dark, moun-
tain-meadow black, mountain-forest brown typical,
mountain-forest brown carbonate, mountain-forest
brown typical, mountain-meadow steppe, mountain-
forest brown cultivated, gray-brown mountain dark,
mountain-forest brown leached, mountain-forest
brown steppe, mountain-chestnut dark soils, and in
the plain part the following types and subtypes: chest-
nut ordinary, chestnut long-irrigated, meadow-chest-
nut, gray, dark gray, gray typical, gray irrigated, gray
meadow-brown,  floodplain-meadow  (alluvial-
meadow), chestnut dark soils (Mammadov, 2019;
Mammadov et al., 2019).

During the occupation, 7 categories of soils
that existed in Karabakh were destroyed. The oc-
cupiers violated the legal regime and the purpose
of the land and used the soil only for agriculture,
including for the cultivation of narcotic plants.

As can be seen from the table 2 the quality of
soils in the liberated areas is high and they mainly
belong to the group of excellent and good quality.
Bonitet points are calculated according to the re-
sults of grading surveys of cereals, grapes, fruit
crops, winter and summer pastures (Fig. 2).

Before the occupation, the area of land cate-
gories was as follows:

1. Agricultural soils - 336 742 hectares. The
most recent information on these soils (1992) is
presented in table 2. The occupiers committed ex-
treme violations on these lands and used them to
grow crops, especially narcotic plants. During the
occupation period, the main drug trafficking took
place on the territory of Karabakh. Due to this,
30% of the grain needs of the Armenian Republic
were satisfied (Fig. 2 and 6).

Currently, large-scale land management plans
are being prepared, the boundaries of natural and
economic zones are being clarified.
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Fig. 6. Soils out of agricultural turnover

2. The lands of settlements are only 5 592
hectares, of which 1709 hectares are occupied by
residential buildings of townspeople, and 3668
hectares - land for state development. The entire
housing stock in cities, towns and villages was de-
stroyed. All houses, schools, hospitals, factories
were demolished, and useful building materials
were taken to Armenia (Fig. 5).

During the recovery period, it is planned to re-
new all settlements and provide the population
with comfortable housing, reconstruct the old in-
frastructure. For the first time, smart cities and vil-
lages will be created in these regions of Azerbaijan.
In the category of land of settlements, it is neces-
sary to take into account projects of reconstructed
settlements, the laying of road transport lines and
telecommunications.

3. The regime for the use of industrial,
transport, communications, defense and other
categories of land was not respected. The entire
transport and communication system was de-
stroyed.

On behalf of the head of government, the res-
toration of infrastructure has begun here. For ex-
ample, the construction of Tartar-Sugovushan,
Fizuli-Shusha roads, the construction of an airport
in Fizuli and the construction of an airport in Kal-
bajar in the future. All these works should be taken
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into account when determining the boundaries of
this category of land.

4. The soils of the specially protected areas
are 43947 hectares. Garagol State Natural Reserve
(240.0 hectares), created on the territory of Lachin
region, acted in the direction of protecting rare spe-
cies of fauna. Rare breeds of animals such as brown
bears, wolves, roe deer, wild boars, jackals, badg-
ers and mountain goats were protected here. On the
territory of the Zangilan region - the state reserve
Basitchay (107.0 hectares), Lachin (21400.0 hec-
tares), Gubadli (20,000.0 hectares) and Arazboyu
(2200.0 hectares) reserves, where oak, maple, haw-
thorn, wild rose, juniper, sycamore, poplar, as well
as trees and shrubs listed in the Red Book, which
are rare specimens of flora. In these territories, the
protection of plane trees with a diameter of one me-
ter, a height of 30 m and over 300 years old and
rare vegetation of Tugay forests is organized.

5. Forest fund - 246187 hectares. The forests
were also subjected to Armenian vandalism. On the
other hand, these forests were cut down for fuel and
large open fields were formed. These fields were
mainly used for the cultivation of narcotic plants.

As a result of cutting down about 25-30% (54
thousand hectares) of forests and exporting them to
Armenia as building materials, processes of severe
water and wind erosion occurred on forest soils.
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Table 4. Agroclimatic features of the liberated territories
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Mountain meadow primitive 10,0 -14 -21 36 12 3086 65 641 780 49 3,3
Mountain meadow soddy 10,0 -14 -21 36 12 3086 65 641 780 49 3,3
Mountain forest meadow 10,0 -14 -21 36 12 | 3086 | 65 641 | 780 49 3,3
Mountain meadow black 7,4 -18 -25 34 10 | 2263 | 72 696 | 376 65 6,8
Mountain meadow black 7,4 -18 -25 34 10 | 2263 | 72 696 | 376 65 6,8
Mountain meadow dark 7.4 -18 -25 34 10 2263 72 696 376 65 6,8
Mountain forest brown leached 7.4 -18 -25 34 10 2263 72 696 376 65 6,8
Mountain-forest brown steppe 8,4 -14 -22 32 10 | 2591 | 72 711 | 597 54 4,2
Mountain forest brown typical 8,4 -14 -22 32 10 | 2591 | 72 711 | 597 54 4,2
Mountain forest chestnut typical 8,4 -14 -22 32 10 | 2591 | 72 711 | 597 54 4,2
Mountain forest brown cultivated 8,4 -14 -22 32 10 2591 72 711 597 54 42
Mountain meadow steppe 10,9 -12 -20 37 13 3408 69 587 751 31 41
Mountain forest brown carbonate 10,9 -12 -20 37 13 | 3408 | 69 587 | 751 31 4,1
Mountain-forest brown steppe 10,9 -12 -20 37 13 | 3408 | 69 587 | 751 31 4,1
Mountain forest brown loess 10,9 -12 -20 37 13 | 3408 | 69 587 | 751 31 4,1
Mountain gray-brown dark 13,2 -11 -18 39 - 4168 66 486 920 18 0,8
Mountain gray-brown ordinary 13,2 -11 -18 39 - 4168 | 66 486 | 920 18 0,8
Chestnut ordinary 132 | -11 -18 39 - 4168 | 66 486 | 920 18 0,8
Chestnut long-irrigated 13,1 -10 -17 40 16 | 4116 | 69 458 | 848 13 1,4
Meadow chestnut 13,1 -10 -17 40 16 4116 69 458 848 13 1,4
Gray typical 13,1 -10 -17 40 16 4116 69 458 848 13 1,4
Gray irrigated 13,1 -10 -17 40 16 4116 69 458 848 13 1,4
Gray meadow 13,3 -13 -21 41 17 4246 | 66 467 966 25 1,0
Floodplain meadow (alluvial meadow)| 13,3 -13 -21 41 17 4246 | 66 467 966 25 1,0
Chestnut dark 13,3 -13 -21 41 17 4246 66 467 966 25 1,0

For the production of parquet, especially relict
rare tree species were deliberately cut down. As a
result, the soils became steppe. It will take decades
to plant and grow forest trees in these areas.

6. The total land area of the water fund was
19,800 hectares. Reservoirs and hydroelectric
power stations of Sarsang and Sugovushan are of
great importance here. The water fund also in-
cludes parts of the Bargushag, Khakari, Tartar,
Araz rivers, as well as other small rivers and lakes.
For a long time, the Armenian occupiers did not
allow the use of these reservoirs, and therefore
there was a constant shortage of water in the adja-
cent areas.

7. The area of land of the reserve fund previ-
ously amounted to 3083 hectares. However, the
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area of these lands has increased significantly due
to various defensive structures, fortifications,
trenches, built by the Armenians on suitable lands
during the occupation. On these soils, it is neces-
sary to carry out reclamation studies to determine
the area. Then it is necessary to take measures to
return these soils to agricultural use. In parallel
with this, large-scale studies of soils on the lands
of the reserve fund should be carried out and the
fertility of the territory should be assessed (Fig. 6).

First of all, it is necessary to restore the legal
regime, to clarify the areas and boundaries of land
categories. At the same time, the new reconstructed
infrastructure should be taken into account in the
master plans that will be developed for the restora-
tion of urban and rural settlements. Large-scale



Preparation of soil maps and ecological assessment maps of soils of the territories of Azerbaijan liberated

land-use plans should be developed for each ad-
ministrative region and municipality. To ensure the
implementation of all these works, it is necessary
to immediately start land surveying work, deter-
mine the area of soil categories, target purposes
and conduct land surveying field work in order to
clarify the boundaries.

Changes in the region's soils with the involve-
ment of the region's lands in large-scale soil re-
search, changes caused by anthropogenic impacts
(wind and water erosion, technogenic disturbances,
desertification) require scientific study. The rea-
sons for the decline in fertility should be scientifi-
cally investigated, as well as proposals and recom-
mendations for their restoration should be given.

Soil research will study the supply of nutrients
to the soil, structure, granulometric composition
and the intensity of erosion processes. These met-
rics are used as the basis for calculating grade
scores. As part of the agroecological assessment,
agroecological maps will be prepared with the
study of more than 50 elements of soil, climate and
relief.

Should be prepared new soil maps and quality
maps of administrative-territorial districts and mu-
nicipalities at the scale of 1:10000 (1:25.000 in
mountainous areas).

The staff of the Institute of Soil Science and
Agrochemistry of ANAS bears great responsibility
for the implementation of this work. The Institute
has already begun work in this direction. For this,
a special laboratory has been created to conduct
large-scale soil and agroecological research. All
studies and cartography use modern GIS technolo-
gies. To organize the work and monitor the pro-
cesses, it is planned to open a strong point of the
institute in the Karabakh region.

One of the main tasks is to implement land re-
form in the region. Preliminary work has begun at
the Institute of Soil Science and Agrochemistry to
calculate land shares in points per hectare, and cur-
rently work is underway to calculate quality points
for each region of the region and quality cartogram.

During the land reform, the list of people who
will receive land shares and privileges should be
clarified and land resources should be distributed
according to forms of ownership. Once the land
norms are known, the process of measuring and
transferring the lands to the owners will begin. It

seems to us that the experience of the Russian Fed-
eration can be used in this process. That is, in the
process of settlement, as the population settles, the
lands must be measured and given. It would be
more appropriate to give land shares to citizens
born after August 2, 1996, after they come to live
permanently in Karabakh. This will be the best
campaign for the population to return to their for-
mer place of residence.

Most of the soil is suitable for agriculture. Be-
fore the occupation, there were 187 thousand hec-
tares of arable land, 46 thousand hectares of peren-
nial crops, 18 thousand hectares of hayfields and
337 thousand hectares of pastures. The soils are es-
pecially fertile in the Arazboyu strip, Aghdam,
Fizuli, Jabrail and Gubadli regions. During the oc-
cupation, as a result of the construction of fortifi-
cations, digging trenches, trenches and other de-
fense facilities in these areas, the lands were de-
stroyed and degraded to varying degrees. One of
the important issues is to conduct reclamation re-
search on these lands and then implement scientific
and practical measures to return the lands to culti-
vation. This deplorable landscape is present
throughout the region.

As a result of large-scale soil research con-
ducted by the Institute of Soil Science and Agro-
chemistry in the pre-occupation years, quantitative
assessment of soil fertility was carried out for all
regions of the region and land maps and quality
cartograms were compiled, agro-industrial group-
ing of lands was carried out.

Most of the soil in the region belong to quality
groups I, 1l and I11. Fertility was estimated at 54-
100 points.

30-40 years have passed since the assessment
of these soils, and as a result of the destruction of
flora and fauna, strong soil degradation processes
(erosion, salinization, desertification, wind and
water erosion) have occurred in many places. With
regard to soil fertility and structure, there have
been profound and negative changes in the amount
of nutrients it contains.

The agroclimatic features of the liberated ter-
ritories show that various trees and shrubs can be
grown here, as well as agricultural and livestock
soils can be developed. The average annual tem-
perature, rainfall, effective temperature, relative
humidity and other climatic elements, as well as
the restoration of irrigation systems in Aghdam,
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Fizuli, Zangilan, Jabrail districts create all condi-
tions for planting millet, peas, lentils, beans, etc.,
orchards (apples, pears, quince, pomegranates,
dates, cherries, plums) and grape plantations,
planting mulberry seedlings for the development of
cocoons. In addition, in the foothills and plains
there is an opportunity to grow industrial crops
(cotton, corn, sunflower, soybeans, etc.). In these
areas, it is possible to grow and obtain high yields
from the kiwi, which is a subtropical plant. The use
of waters from the Araz, Khakari and Bargushad
rivers, the Sarhang and Sugovushan reservoirs will
ensure high yields. There are good conditions for
gardening and planting potatoes in the high and
middle mountainous parts of the Kalbajar, Shusha
and Gubadli regions. Soils in the lower parts of
these regions can be used for agricultural purposes
(Table 4).
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Azarbaycanin isgaldan azad olunmus arazilarinin torpag va
ekoloji giymat xaritalarinin tartibi

Q.S. Mammadov?, D.R. 9hadov?, Z.R. Mammadov?

'AMEA-nn Royasat Heyati, Balgl, Azarbaycan
2AMEA-mn Torpagsiinashq va Aqrokimya Institutu, Baki, Azarbaycan

Mogalado Qarabag bolgosinda yayilmis torpaglarin iimumi keyfiyyat gostoricilori tosvir edilmisdir. Isgal-
dan azad olunmus torpaglarin avvalki va sonraki voziyyati miiqayisali sokilda dyronilmisdir. Bolganin tor-
paglarmin galocokda daha samarali istifadasi ti¢iin aqroekoloji xiisusiyyatlori aragdirtlmis va tokliflor irali
stirlilmiigdiir. Azorbaycanin, o ciimlodon iggaldan azad olunmus torpaglarin agroekoloji rayonlagdiriimas,
Cografi informasiya Sistemlori vasitosilo ekoloji giymatlondirilmoasi aparilmisdir. Homginin Kigik Qafga-
zmn hiindiirlilk modeli, torpag, bonitirovka, ekoloji giymot Xoritolori hazirlanmisdir. Umumi Xaritalordon
basga har bir rayon tigiin do bu Xaritalar tortib edilmisdir.

Acar sozlar: Qarabag bolgasi, ekoloji giymatlandirma, agroekoloji xiisusiyyatlor, kand tasarriifati, torpaq
Xaritasi, CIS

CocTtasBJiieHre MOYBEHHBIX KAPT U KAPT IKOJO0THYECKOii OLIeHKH NMOYB TePPUTOPHUI
A3ep0aiizkaHa 0cBO00KIEHHBIX 0T OKKYIALMU

I'.III. Mamenos!, JI.P. Axanos?, 3.P. Mamenos?

Ypesuouym HAH Azepbaiioocana, baxy, Azepbatioscan
2Uncmumym nougogedenus u azpoxumuu HAH Asepbaiioscana, baxy, Asepbaiiocan

B crartbe npencTaBiieHbl TaHHBIE KaueCTBa IOYB, pacipocTpaHeHHbIX B KapabaxckoMm peruone. [IposeneHo
CpaBHUTEIBHOE N3yYEHUE COCTOSHUSI TIOUB JIO U MTOCTe OKKynamuu. M3ydeHbl arposkojornieckue ocooeH-
HOCTH TOYB PETHOHA U JJAHBI IPETIOKEHUS 110 JajbHEHIeMy 1 6oiiee 3pPEKTHBHOMY UCIIOJIE30BAHUIO X
B OyIymieM. ATpO3KOJIOTHYECKOe PAHOHUPOBAHUE U AKOJIOTHYECKAst OTIEHKA ITPOBOIUINCH HA OCHOBE I'€0-
rpaduyeckux WH()OPMAIMOHHBIX CHUCTeM. Tak)Ke TMOJrOTOBIEHBI BBICOTHas Mojenb Manoro Kaskasa,
KapThl M0YB, OOHUTHPOBKH U 3KOJIOTMYECKOTO OlleHWBaHHA. [IoMUMO 00IIUX KapT, ObLTH COCTaBJICHBI CO-
OTBETCTBYIOIIME KapThl AJI KAKJIOTO paiioHa.

Knroueswle croea: Kapabaxckuil pe2uon, 3K0102UNECKAsL OYEHKA, A2POIKOT0SUHECKUE 0CODEHHOCMU, Cellb-
cKoe xo3sticmeo, kapma no4g, [ UC
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