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Abstract. An intensive development of some agricultural areas and positive economic
consequences were a reason for deterioration of the ecological state in the last 20-30 years. It should
be noted that change of the ecological state, increase of the anthropogenic effect on the environment
and global climate changes make necessary to protect the soils and from this point of view there is
a great need to study the climatic factors in the formation of the erosion process. According to
the comparative analysis it should be noted that an amount of the precipitation decreased 281,4 mm,
but the average annual temperature increased 0,8-1,2°C in comparison with the average index of
1977. Though an amount of the rainfall decreases, the erosion process intensity and areal are rising
in the region year after year. Its main reason is intensive shower precipitations in the autumn after
dry summer, deforestation, the man’s incorrect farming activity. According to the conducted
research in the pseudopodzole yellow soils it can be noted that the erosion process deteriorated
physical characters of the soils. So, a bulk weight increased 0,12 g/cm?, special weight 0,15 g/cm?,
but the porosity decreased 1,65% in the averagely eroded soils in comparison with the non-eroded
soils. It is necessary to conduct zonal complex fight measures against erosion in order to achieve
an intensive development of agriculture and to restore fertility, and in order to prevent from erosion
process, to protect destruction of soil cover. It is necessary to pay attention to soil-climate condition,
the factors that lead to the development of erosion, degree of soil erosion, farming direction while
these measures are worked out and realized. All the measures against erosion protect the soil cover
from leaching, destruction and it must be directed to improve fertility.

Annomayus. B mnocnennue 20-30 neT HMHTEHCUBHOE pa3BUTHE HEKOTOPBIX oOOJacTei
CEJILCKOTO XO3SUCTBA HApPSAy C TOJOXKUTEIbHBIMU IKOHOMUYECKUMH PEe3yJIbTaTaMU TOCITYXHUIIO
€IIe W SKOJOTHYECKOM IMopue MOJIOKeHHs 3eMiu Ha 3ToM ¢oHe. Hamo oTmeTuTh, 4TO B XOIE
M3MEHEHUS! SKOHOMHYECKOTO MOJIOKEHUS, YBEIMUEHUE aHTPOIIOT€HHOTO BIUSIHUS Ha OKPYKAIOIIYIO
Cpelly ¥ BO3HHMKHOBEHHE TNIOOATBHOTO KIMMATHYECKOTO M3MEHEHHUS MPUBOIUT K HEOOXOAMMOCTHU
3aIUThl 3eMeJb. I UMEHHO ¢ 3TOW TOYKHM 3peHHs B (POPMHUPOBAHHH TPOLIECCA IPO3UU TOSBISAETCS
HEOOXOIMMOCTh MCCIIENOBaHMs KIMMaTudeckux (paktopoB. Ha ¢opMupoBanue spo3un u mpoiece
€ro pa3BUTHUS BIUSIOT B OCHOBHOM (DaKTOpPBI U JIEMEHTHl KinMara. Ha OoCHOBE MpoOBeIEHHBIX
aHAJIM30B MOXKHO OTMETUTh, YTO HA OOBEKTE UCCIICOBAHUS KOTUYECTBO OCAJIKOB IO CPABHEHUIO C
1977 ronoM B cpeaHeM yMeHbIIMIOCH Ha 281,4 MM, a cpefHss rogosas TeMIEpaTypa MOBBICHIIACH
Ha 0,8—1,2° C. HecmoTpst Ha yMEHBIIEHUE KOJIMYECTBA OCAJKOB, C KaXbIM T'OJOM YBEJIMYHUBAETCA
WHTEHCUBHOCTH IPOIIECCa DPO3UH U apeajl IPO3UH B PErHOHE. B KeNTHIX MCEeBI0NO30TMPOBAHHBIX
3eMJISIX Ha OCHOBE MCCJEIOBAHUNA MOXKHO OTMETUTh, YTO B MPOLIECCE SPO3UU YXYALIAIOTCS
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¢dbuzmveckne OCOOCHHOCTH 3eMJd. YUTOOBI TPENOTBPATHTh DJPO3HI0, 3alIUTUTH 3EMIIIO  OT
MIPOMBIBaHHS, BOCCTAHOBUTH IUIOMOPOJHOCTh 3EMJIM W JOOUTHCS HMHTEHCHBHOTO DPAa3BHUTHUS
CEJIbCKOTO XO3STUCTBA HAJI0 BECTH 30HAIBHO-KOMIUICEKCHBIE MEPONPUATHS TMPOTUB 3po3uu. [lpu
pa3paboTKe W MOATOTOBKE ITHX MEPONPHSITHNA W BOIUIOMIEHWU WX B KH3Hb HANO O0S3aTEIHHO
YYUTBIBaTh 3€MEJBHO-KIIMMATUYEeCKHE YCIOBUsS, (DAKTOPBI, CIIOCOOCTBYIOIIUE PA3BUTHIO SPO3UH,
CTETICHb DPO3UM 3EMJIM, HAlpaBIICHHE XO3SiCTBA. Bce MepomnpusTHs NPOTHB SPO3UH JIOJKHBI
BOIUIOTHTHCS B KHU3Hb 0€3 MPOMBIBAHUS MTOKPOBA 3eMJTH, 3aIUIIAst 3eMIIIO OT JIecTpyKiuu. Bee 3To
JOJI2DKHO 6BITB HaITpaBJICHO HA YJIYYIICHUEC IJIOAOPOAUA 3CMIIH.

Keywords: Lankaran natural area, precipitation, water erosion, measures against erosion,
surface flow, tea plantation.

Knroueswie cnosa. HeHKopaHCKaﬂ npupoaHas 06J'IaCTB, OCaJKH, BOAHAsA 3pO3Hsd, MEPOIIPHUATUA
IIPOTHUB 5PO3HH, IIOBEPXHOCTHOC TCUCHUC, YaiiHas IMIaHTaIus.

A climate condition of the Lankaran province is stipulated with some special aspects of the
zone. Directly bordering of the eastern and south-eastern end with the Caspian Sea and strongly
descending of the mountainous zones along the shore in the south created a good condition for
condensation of the water evaporation over the Caspian Sea. On the other hand, a dry strong
continental climate of the Iran mountainous plateau affected the zone climate between the Talish
and Peshtasar chains and it causes aridity. As a result, an anomalous distribution of the
precipitations in the south of the region, i.e. it increased to the height of 500-700 m in the area and
decreased in the later heights.

So, an amount of the average annual rainfall reaches 600 m in the north of the Lankaran
natural area, it increases to 1400 mm as it goes to the south, and it reaches 1900 mm in the lower
part of the valley and foothills. The most precipitation was observed in September and October
months, but the least rainfall was observed in July (Figure 1) [1].

Material and methodology

Soaking of water into the soil becomes difficult; as a result, a good condition is created for
formation of some kinds of the water erosion as a result of increase of rainfall amount (especially,
sower type) and intensity on other hand increase of anthropogenic pressure in the autumn after arid
summer months.

A main reason and riskiness of the water erosion is a rain drop erosion. The rain drop affects
the zones without plant cover at a speed of 32 km an hour and it can splash the soil particles 100-
150 cm around and 60 cm high. Consequently, approximately 257 tons of soil particles splashes and
changes a place in one hectare of the area. The soil structure is disturbed, the porosity reduces, so
soaking of water and air into soil is deteriorated as a result of the rain drop effect. An influence of
the rain drops on soil changes in connection with the magnitude of the diameter and intensity of the
drops. K. K. Bityukov showed that [2, 3] the drop diameter is 1,40 mm in the rains with 1 mm/min.
of intensity, while a diameter of each drop with an average intensity is 0,03 mm/minute.

The slope inclination, water leakage ability, granulometric, structural, aggregate structure of
the soil affect the rain drop erosion, too.
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Figure 1. Comparative character of the rainfall amount in the Lankaran natural area, mm

Kh. M. Mustafayev [4] determined that 500-520 tons of soil is leached from every hectare as
a result of the shower rain with 1-1.2 mm/min. intensity in the areas with sparse plant cover at a
slope of 15-18°.

The soil surface covered with plant is important for prevention from the rain drop erosion.
The plant cover prevents direct penetration of rain drop into the soil, gradually soaks the water into
the soil and the soils are maximally protected from such effects, at the same time the moisture loss
is prevented. It is important to determine the rainfall amount and intensity on seasons, to provide the
soil with plant cover, to study physical-chemical characters of the soil, durability against erosion.

The rain waters don’t completely soak into the soil and create the surface flow, this is resulted
in formation of the surface erosion that is a reason for inoculation of the upper fertile layer and the
light — colored lower layer is exposed. An effect of the surface erosion is mostly observed in the
arable soil plots that are not properly used. Consequently, the soils lose their fertility, and the
productivity reduces. This process continues year after year and leads to soil failure [4].

The surface erosion process is characteristic for the foothill and valley parts of the south-
eastern part of the Lankaran natural area.

The most atmospheric precipitations and sometimes their high intensity, however conduction
of all the cultivation work along the slope direction caused widespread and intensive of the surface
erosion.

Results

In the studied area, the amount of soil washed away during the rainfall of 30.2 mm that fell on
September 18, 2023, in the area of the tea longitudinal direction of the slope in the village of
Khanbulan was recorded. The observation showed that 43.2 m%h of soil was washed away due to
the impact of rainfall with an intensity of 2.0 in the tea plantation in 1975. As a result, firstly the
water-physical characters of the soil (humidity, water-absorption ability, bulky mass, porosity etc.)
have been deteriorated.

The bulky mass of soil was 1.40 g/cm?, total porosity — 47.96%, natural moisture — 22.80%,
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water-absorption ability — 60-80 mm/hour on the upper part of the soil that moderately eroded
(Table). The soil fertility was deteriorated in the zone, some plots are covered with rocky crumbs
with different diameter. The heavy and average loamy granulometric structure of the soil was
replaced by light loamy granulometric structure.

The other observation was performed in order to investigate an influence of the zone
inclination on development of the surface erosion process (Khanbulan village). The consequences
of the measurement works indicated that 43.8 m*/h of soil cover was subjected to surface erosion in
the area with inclination 60, while the average amount of soil washed from one hectare of the soil in
the tea cultivation area with inclination 30 was 14.6 m3/h.

Table
WATER-PHYSICAL CHARACTERS OF THE PSEUDOPODZOLIC YELLOW SOILS

Genetic layers and

[22] - - - — =
g .S depth, in cm 5 £ © £ < S 3
s 2 G © 2 g = S RS ST
°8 =3 =5 25 2 SR 23 =h=
Sy 25 E D> S > o . 82 T o
E =g 2 g £ g g 282
2 S S & = =2
Non eroded

1 AVYvg 0-15 1,28 2,54 49,61 34,80 27,50

5 S & AVYELg15-30 1,32 2,58 48,84 33,40 31,40
e £5 BTg30-50 1,35 2,62 48,47 32,50 36,20  150-160

= < B/Cg50-70 1,38 2,66 48,12 28,80 38,80

Cg 70-100 1,41 2,71 47,97 30,00 42,40

Moderately eroded

= AVYvg 0-10 1,40 2,69 47,96 30,20 22,80
5 s 2 "—f,\? AYELg 10-20 1,43 2,73 47,62 29,80 27,40 60-80

=<3 BTg20-40 1,45 2,75 47,27 2740 26,30

= B/Cg 40-70 1,48 2,78 46,76 25,20 30,40

The length, exposition of the slope plays a main role in formation and development of the
surface erosion process in the zone.

The observations performed in the tea plantations indicated that 150 m below the beginning
part, an amount of washed soil increased by 50.0 m3/h, while the soil washing from the flattened-
peneplained area at the beginning of the slope area. However, the washed-out soils are mostly found
in the southern and eastern parts of the slope, and less often in the northern and western slopes.
That’s why the soils developed in such areas are thick and they were able to preserve their genetic
layers. A result of the experiments performed in the tea plantation along the slope in the field with
5-60 inclined rows in the pseudopodzolic yellow soil area in the territory of the Khanbulan village
municipality in 2023 in order to prevent washing the soil surface and to regulate the surface water
flow in the in the tea plantations showed that an average annual quantity of the washing soil under
the control variant was 37.5 m3/h, but an average yearly amount of the soil washed from the variant
made in the form of temporary water retaining strips retaining between the rows 6.20 m%/h, soil
washing wasn’t observed in the variant where temporary soil logs were made between the rows.

The negative results of the surface erosion don’t end only with the reduction of soil fertility in
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the area where it occurs. In the inclined zones the unstructured materials transported from top to
bottom cover the fertile soils below, reduce their agronomic importance, and it leads to silt
collection in drainage canals, rivers, water storages, decrease of their economic rationality, spending
additional funds.

The surface flow occurs in the soils with 1-2 slopes and weak permeability when the soils
aren’t protected. Some researchers consider that the surface erosion is more danger than the linear
erosion. As the surface erosion gradually happens, it is difficult to define it at the time of its first
occurrence, until the upper fertile layer is washed away, and the lower light-colored layer comes to
the surface and is separated from the surrounding areas. We can say that it is urgent and important
to fight surface erosion. When the surface erosion wasn’t determined, it isn’t fought against, it
creates the basis for the formation of more dangerous forms (linear erosion, landslide etc.) of
erosion.

The temperature along with the rainfall affects creation of the erosion process. It can be noted
according to the research that at present an average daily temperature increased to 0.8-1.2°C
compared to 1977. Its main reason is deforestation (Figure 2).
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Figure 2. Comparative characteristics of the average monthly and annual indicators, °C

Though a climate condition of the natural province of Lankaran resemble a number of areas of
natural habitat in the Mediterranean basin, it differs from them for the soil condition and some
climate characters. The same differences are reflected with their ecological features and some
characters in the present concrete circumstances.

It is important for the modern farmer chiefs to know that which quantities of the annual
rainfalls in the concrete values of the temperature sums can meet the plant’s needs. The dry spring
season is rarely encountered in the Lankaran natural area. A role of the rain waters is great in
soilformation process, irrigation of agricultural plants, rivers nourishment.

80-100% of the annual surface flow of the Lankaran natural area is precipitation. Such
nourishment of the river basins is mainly at the expense of strong shower and continuous rainfalls.
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Rapid transition to the economy of the country in the new market economic system was a
reason for definite changes in an ecological state of the environment.

Greatness of the anthropogenic effects on a unit area, placement of the agricultural fields that
don’t match the ecological production capacity of the zone, unsystematic deforestation,
desertification, erosion etc. caused a great climate change in the province zone. As a result of the
shown ecological problems in our Republic, including repetition of the ecological risk, damages and
destructions strongly increased. Especially, erosion-landslides create an important problem in
conduction of buildings and road restoration-construction works in the arable soils. For example,
we can show erosion-landslide occasions in Lankaran, Astara and Lerik.

Complexity of the geo-morphological condition affects the climate indications. Torrential
nature of the rains creates conditions for the formation of surface water flow, this washes a fertile
layer of the soil, deteriorates its water-physical characters and as a result the arable soils it leaves
the agricultural rotation and they become useless soils. Here all the kinds and forms of the erosion
widespread, therefore the landscapes were disturbed, the soil profile was shortened, morphogenetic,
agrochemical-agro-physical indications changed, their ecological fertility potential was greatly
weakened.

So, a climate factor, especially the rainfall and temperature elements stimulate formation of
the erosion process and expansion, reduction of the soil fertility in the research soils. As a result of
the erosion process the soil formed over many years is washed away, its fertility reduces, the areas
are shattered by gorge networks, the valuable soil areas gradually become useless, humus quantity
decreases and its ingredient changes, microbiological processes weaken in the soil. It is necessary to
conduct regular fight measures against soil erosion because this process gradually develops. In
solving the problem of erosion, first of all, it is necessary to identify and eliminate the factors that
cause its occurrence. Firstly, the reasons of erosion formation should be determined in the area
under consideration, the available situation must be properly evaluated according to the soil-erosion
maps. The soil-erosion maps give a chance to evaluate relief, soil and erosion process, too.

It is necessary to conduct zonal complex fight measures against erosion to achieve intensive
development of agriculture and to restore fertility, to protect the soil surface, to prevent erosion
process. The soil-climate condition, the factors that cause erosion development, eroding degree of
soil, the farming direction should be taken into consideration while these measures are worked out
and realized. Soil fertility should be directed to improvement by protecting the soil cover from
leaching, destruction.

Agro-technical, forest-amelioration and hydro-technical measures belong to the complex fight
measures against erosion. It is necessary to achieve increase of resistance against water assimilation
ability and washing by application of soil cultivation under agro-technical measures.

Using of soil-protective characters of the annual and perennial grasses, application of the
cultivation rules of soils against erosion, artificial storage of snow in the field, regulation of snow
melting, agrochemical means of increase of the eroded soil fertility.

Inclination of the slopes, durability of the soil cover against erosion, depth of the local erosion
base and the plants which will be planted are taken into consideration and a problem of the areas
organization is a basis of the fight system against erosion.

The plant cover is considered the most important means against erosion. The plant roots bind
the soil particles tightly together and they prevent the soil particles from leaching. The surface cover
of the plants takes the slash of the raindrops and prevents the structural destruction.
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The forest-amelioration measures are considered as forest strips along the slope, in other
words, the creation of forest plantations of various purposes (windbreaker, field protector, gorge
hardener, water protector and so on). A role of the forests as a water regulator, soil protector is
great. On average 100 hectares of mountain forest turns 80300 m® of rainwater into groundwater
and prevents soil erosion [5].

A canopy, a trunk, a root system of the trees and bushes and the forest litter on the soil surface
regulate the water regime on the slopes. These elements of the forest greatly affect the soil-
formation process. It was determined that the erosion process and the soil leaching weren’t
observed in the forest though 3,1 tons of soil was washed from one hectare in the plowed area [3]. It
IS necessary to pay attention to afforestation in order to protect the soil cover from erosion on the
slopes and to regulate the water regime of the rivers. One of the important problems is to prepare
the soil correctly for sowing, to select corresponding tree and bush species according to the soil-
climate condition taking into account a local situation during the afforestation in the eroded zones.

The hydro-technical measures are fulfilled as a result of joint application. The hydro-technical
measures are applied while there are no other measures for prevention of erosion processes.
Building of the hydro-technical devices which prevent and regulate the slope flows and construction
of the dams, trenching, etc. are belonged here.

The plant cover is considered the most important means against erosion. The plant roots bind
the one of the basic factors that are a reason for erosion formation and strong continuation of
erosion process is the man’s incorrect activity. The erosion process accelerates as a result of
irrational anthropogenic effect. A reason of this is absence of the scientifically based measures,
therefore the soil resources good for agriculture reduce from year to year.

Erosion is considered an accident in the world. The desired result isn’t obtained though
different measures are fulfilled for its prevention. But prevention of erosion beforehand is easier in
comparison with the fight and elimination of the consequences.

References:
1. Fondovye materialy Ministerstva ekologii i prirodnykh resursov Azerbaidzhanskoi
Respubliki,  Upravleniya  gidrometeorologii, = Lenkoranskogo  regional'nogo instituta

gidrometeorologii. 2022 god. (in Azerbaijani). https://eco.gov.az/

2. Aliev, B. G., Aliev, G. G., & Aliev, I. N. (2000). Problemy erozii v Azerbajdzhane i puti
ikh resheniya. Baku. (in Azerbaijani).

3. Akperova, U. Z. (2020). Eroziya pochvy vodoi i mery bor'by s nei. Evraziiskii Soyuz
Uchenykh, (8-5 (77)), 45-51. (in Russian).

4. Mustafaev, H. M. (1974). Eroziya pochv i mery bor'by s nei. Baku. (in Russian).

5. Mustafaev, H. M., & Akhundov, N. H. (1964). Oblesenie i ukreplenie sklonov. Baku. (in
Russian).

Cnucok numepamypbi:
1. ®ongoBble  MmaTtepuansl  MUHHCTEpCTBA  DKOJOTMM W HPUPOJIHBIX  PECYPCOB
Azepbaifxkanckoit  PecnyOnuku, — YnopaBieHuss — THAPOMETEOPONOrHH,  JIAHKSIpaHCKOro

PETMOHAIBHOTO HHCTUTYTa TuapomeTeoposorun. 2022 rox. https://eco.gov.az/

2. AmueB b. I'., Anues I'. I'., Anue U. H. IIpoGnemsl 3po3un B AzepOaiijkaHe U MyTH UX
pewmenus. baky: NU3a-so 3us - UIIL Hypnan, 2000. 12 c.

3. AxmiepoBa Y. 3. Dpo3us MOYBBI BOJOH W Mepbl 00pbOBI ¢ Hel // EBpaswmiickumii Coro3
VYuensbix. 2020. Ne8-5 (77). C. 45-51.

(9
Tun nuyensuu CC: Attribution 4.0 International (CC BY 4.0) 166



Broanemens nayxu u npaxmuxu [ Bulletin of Science and Practice T. 9. Ne12. 2023
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/97

4. Mycradaer X. M. Dpo3us mouB u Mepsl 00pbObI ¢ Hel. baky, 1974. 127 c.
5. Mycradaes X. M., Axynnos H. X. Obnecenue u ykperieHue ckioHoB. baky, 1964. 48 c.

Paboma nocmynuna Ipunsma k nybruxayuu
6 peoakyuio 12.11.2023 2. 24.11.2023 2.

Ccvlika Ons yumupoeanus:

Akbarova U. Effect of Precipitation on the Process of Erosion in Lankaran Natural Area //
bronmnerens Hayku m mpaktuku. 2023. T. 9. Nel2. C. 160-167. https://doi.org/10.33619/2414-
2948/97/19

Cite as (APA):

Akbarova, U. (2023). Effect of Precipitation on the Process of Erosion in Lankaran Natural
Area. Bulletin of Science and Practice, 9(12), 160-167. https://doi.org/10.33619/2414-2948/97/19

(9
Tun nuyensuu CC: Attribution 4.0 International (CC BY 4.0) 167



