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Abstract. The distribution of saline
soils in the southern part of the Ararat
valley is considered in connection with
the prospect of agriculture intensifying
there. For an approximate assessment
of the saline soils localization, satellite
images of Landsat-8 with a resolution
capacity of 30 m were used. Of the total
area of the investigated territory,
111809 hectares, the plain part itself
occupies about 75 thousand hectares,
and the area of saline soils is 21503 ha.
Consequently, within the plain part of

Introduction. The Ararat valley is
a typical intermontane depression with
an average height of 800-900 m,
divided by the Araks River into the
northern  (Armenian) and southern
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the valley, suitable for agricultural use,
saline soils, that require hydraulic
engineering and (probably) chemical
reclamation, occupy 28.7% of the area.
Saline soils are least widespread in the
western part of the plain, and most - in
the central part at the foot of the Ararat
Mount. In the eastern part, saline soils
alternate with hydromorphic
(overmoistened) soils.

Key words: saline soils, space
image, Ararat valley

(Turkish) parts. It is surrounded by high
mountain ranges (Fig. 1) with the peaks
of Ararat (from the south) and Aragats
(from the north).

ttp://en-ca.topographic-map/com -,

Fig. 1. Geomorphology of the Ararat valley region
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Geomorphologically, the Ararat

valley is somewhat asymmetric. From
the south, Mount Ararat passes into the
plain formed by the Araks river, without
significant

forming debris  cones

(proluvial-alluvial fans). From the
north, mountain ridges are firstly
replaced by debris cones of the Araks
left-bank  tributaries (Fig. 2).

The climate of the Ararat valley is
sharply continental with large annual
and daily fluctuations in temperature
and humidity. The average monthly air
temperature in the winter is minus 6-7
CY and in the summer - plus 25-26 C°.
The continentality of the region is
explained by the penetration of
overheated air masses through Iran in
summer and the invasion of cold air
masses in winter, as well as local
cooling. Thermal contrasts cause the
occurrence of strong mountain-valley
winds, especially in summer, as well as
the cool air descent from the mountains,
which in the summer weakens the heat
and causes night cooling. The Ararat
valley is very arid, the annual
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precipitation is 250-300 mm, and the
relative humidity of the air is very low.
The valley is also distinguished by the
exceptional duration of sunshine (an
average of about 2600 hours a year),
therefore the climate is sometimes
referred to as the Mediterranean type [1,
8].

The landscapes of the Ararat
valley plain part are mostly semi-desert.
Low-lying parts of the valley are
occupied by semi-hydromorphic and
hydromorphic soils, often saline and
alkaline  (sodicity  effected), in
combination with solonchaks and
solonetzes [1, 2]. There are also sandy
alluvial soils and even sandy mounds.
According to the FAO classification [7],
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all these soils are classified as

Antrosols. Elevated areas of the plain
are occupied by brown semi-desert soils
(according to the traditional
classification of the former USSR) or
Calcisols according to FAO
classification, which became meadow-
brown soils after prolonged irrigation
[2].

The piedmont plains of the dry-
steppe and steppe regions surrounding
the Ararat valley are occupied by
chestnut soils and chernozem. The soils
of the wvalley are suitable under
irrigation for growing fruits (peaches,

Fig. ) . rrlgated

fields

apricots, apples, pears, plums, and
cherries), grapes, subtropical crops
(figs, pomegranates, almonds) and
various heat-loving crops (Fig. 3). But
salinity and alkalinity of these soils
reduce their fertility. Therefore, for
many years, methods of amelioration of
alkaline and saline soils [3 - 6] have
been developed and introduced (mainly
in the northern part of the valley). In
recent decades, the accumulated
experience of melioration of soda-saline
soils has been largely lost, and areas of
saline soils tend to expand.
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(https://ru.wikipedia.org/wiki/Ararat valley#/media/File:Khor_Virap.jpg)

Ararat valley

Irrigation in the Ararat valley is
carried out by the waters of the Araks
River and its left-bank tributaries. From
the right bank of the Araks there is none
tributaries at all. The water in the
mountains is completely absorbed by
porous mountain rocks of volcanic
origin and enters the valley in the form
of groundwater. Groundwater in the
Ararat valley lies close to the surface
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and determines the hydromorphicity of
soils. They are also used for irrigation,
and more recently - for the cultivation
of aquatic biological resources.

Subject and research methods.
In connection with the increase in
population and the intensification of
economic activity in the southern part
of the Ararat valley (within Turkey),
this part of the valley was chosen for
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research. The subject of the study was

the soil cover of the territory,
characterized by a significant spread of
saline and alkaline (sodicity effected)
soils, requiring ameliorative measures
during development. Landsat-8 satellite
images with a resolution of 30 m were
used for approximate mapping of saline
soils. The so-called "unsupervised"
classification was used to analyze the
images.

Results of the study. Solonchaks
and solonchakic soils (superficially
saline soils), that are very often alkaline
as well, are widespread throughout the
Avrarat valley and occupy about 10% of
its territory [8]. However, they are
concentrated to the greatest extent in the
southern and south-eastern part of the
valley on the right bank of the Araks
river (Fig. 4 and 5). The distribution of
saline and alkaline soils here is
associated with the peculiarities of
circulation and the chemical
composition of groundwater flowing
from surrounding mountain systems and
unloading into the river valley. The
centuries-old use of valley lands in
irrigated  agriculture also has a
significant impact. At the foot of Mount
Ararat, considerable areas of previously

irrigated lands are now highly saline
and are solonchak fallow land with
traces of ancient irrigation.
Intensification of agricultural
production in this part of the valley in
recent decades has placed increased
demands on the assessment of the
ecological state of land resources and
on the methods of melioration of saline
and alkaline soils in the Ararat valley. A
significant experience in reclamation of
such soils was previously accumulated,
especially in the left-bank part of the
valley.

Estimation of the saline soils
distribution containing a large amount
of water-soluble salts on the surface
was  attempted (at the  first
approximation level) based on the
analysis of the Landsat-8 space images
for the summer and autumn of 2017,
when saline white color on the surface
is clearly visible (Fig. 4, 5). During this
period, the reflectivity of such surfaces
is significant and they are quite clearly
traced in the satellite image. Naturally,
the results of saline soils mapping on a

satellite  image  require  further
clarification by ground-based soil
studies.

Generalized classification of the Ararat valley surfaces according to the
Landsat-8 image for September 5, 2017 (12 classes)

No. of

040 040 i
surface Surface types Area, hectares %% of total %% of plain
area area
classes
1-4 Rocks 36985 33.1
5.8 Irrigated soils with crops of different 40957 366 54.7
maturity
9 Gardens, vineyards and shrubs 12364 111 16.6
10 Moderately saline soils 10129 9.0 135
11-12 Strongly saline soils and solonchaks 11374 10.2 15.2

Ne 4 (74), 2018

Hayxosi gonosiai HYBIll Ykpainu

ISSN 2223-1609



Biosoris, 6ioTexHoJiorisi, ekosoris

Crapoayoues B. M., bornanens B. A.

Total 111809 100.0 100.0
Including . .
10-12 Saline soils 21503 19.2 28.7

Fig. 4. Space image of the Ararat valley southern part, Landsat-8, 17.06.2017

Fig. 5. Classification of the surfaces in the south part of the Ararat valley (the

legend is shown in the table)
Conclusion. Out of the

investigated territory total area in

111809 hectares, rock formations,
including stony deposits and sand in the
Araks riverbed, amounted to 36895 ha.
A lowland, suitable for agricultural
production, have 74824 hectares.
Within this territory, saline soils and
solonchaks, which require complex land
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reclamation, occupy 21503 hectares, ie
19.2% of the investigated area and
28.7% of its flat part. The results
obtained require clarification by
ground-based research methods and
chemical analyzes. The alkalinity of the
Ararat valley soils has not been
investigated by this method.
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ces3uU c nepcnekmusol
uHmencugurkayuu  30ecb  CenbcKo20
xozsucmea. Mg npubIudICeHHOl

OUYEHKU NOKATUZAYUU 3ACOJIEHHBIX NOYE
UCNOJIb308AHbL  KOCMUYECKUE CHUMKU
Jlanocam-8 c  paspeuumenvHou
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111809 ea cobcmeenno pasHuHHASA
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naowaos 3acojieHnvix nous- 21503 ea.
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o1l CeNbCKOXO03AUCMBEHHO20
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UCNONIb308AHUSA,  3ACONEHHblIE NOYBbL,
mpebyiowue  2UOPOMEXHUYECKUX U
(6epOAMHO) XUMUYECKUX MeNUopayutl,
sanumarom 28,7% niowaou. Haumenee
PAacnpocmpaneHvl 3aconeHHble NOYBHl 8
3anaoHOU Yacmu pasHutvl, a Haubosee
— 8 YEHMPAIbHOU 4acmu y NOOHOMNCHS
eopvl Apapam. B eocmounou uacmu
3aconeHHble NOYBbl NePeMeNCaromcs ¢
2UOPOMOPPHBIMU

(nepeysnaxcHeHHbiMuL).
Knioueevle cnoea: 3aconennvle
nouabsl, KOCMUYeCKUll CHUMOK,

Apapamckas donuna

3ACOJIEHI 'PYHTH HIBAHASA
APAPATCBHKOI IOJIUHU:
JTOCBIJI KAPTYBAHHSI 3A
JAHUMMUM JIAHJICAT-8
B. M. Crapony0Oues,
B. A. Boraanenn
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Anomauis. Po3zenanymo
NOWUPEHHST  3ACONEHUX  IPYHMI8 Y

niedenniu  wacmuui  Apapamcokoi

OONMUHU 'V 383Ky 3 NepCneKmusoro
inmencugikayii ~ mym  CilbCbKO2O

eocnodapcmea.  J[na  HabaudceHoi

OYIHKU JIOKANI3ayii 3aCOleHuUx IPYHMI8
BUKOPUCMAHI KOCMIYHI 3HIMKU
Jlanocam-8 3 po30inbHONO 30amHicmio

30 m. I3 3aeanvhoi naowi 00CioHceHol

mepumopii 111809 ea énacue pignunna
yacmuna 3aumae Kono75 muc. 2a, a
naowa 3aconerux cpyumis- 21503 ea.
Omoice, 6 medxncax pPIBHUHHOI YACMUHU
O0JIUHU, npuoamHoi 0l
CIIbCLKO20CNO0APCLKO2O
BUKOPUCAHHS, 3ACONEHI 2PYHMU, WO
8UMA2AOMb 2I0POMEXHIUHUX I
(iimogipHo)  XIMiuHUX — Meniopayil,
saumaromo 28,7% nnowi. Havimenuwe
NOWUPEHT 3ACOoNeH] 2PYHMU 8 3aXIOHIl
yacmuHi pIGHUHU, a Haubilbwe - 8
YEeHMPANbHIl YacmuHi Ol NIOHIHCIHCSL
eopu Apapam. V cxioHiu wacmuni
3ACONIeHT 2PYHMU NEPeMeACO8YIOMbC sl 3
2iopomophuumMu (nepe38onoHceHuUMU).

Kniouoei cnoea: 3aconeni
epyHmu, KOCMIYHUU 3HIMOK,
Apapamcoka donuna
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