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ECOLOGICAL AND ECONOMIC ASSESSMENT
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Dynamics of development of erosive process on lands of agricultural purpose of local
level caused by water erosion is investigated. Calculations of an ecological and economic
assessment of the damage to agricultural production with development of erosive process are

carried out.

Problem statement. At the present
stage of development of land relations in
Ukraine worsened massive spread erosion
on agricultural lands. This trend is due to the
neglect of environmental norms and
principles of land-contour reclamation of the
territory, resulting in formation of gullies,
ravines, river valleys and more.

Soil erosion (from Lat. Erosio —
corrosion) — is destroying its fertile top layer
of soil and subsoil under the influence of
natural and anthropogenic factors.

Factors that affect the occurrence and
intensity of erosion processes are divided
into two groups: natural and socio-
economic. Latest related to human activities.
Modern manifestations of erosion usually
occur in both groups combined factors.
Natural factors create conditions for the
occurrence of erosion and improper industrial
human activity - the main reason leading to
the intensity of its development. The main
factors of erosion have characteristics and
quantity of rainfall, snow cover thickness,
depth of soil freezing, the intensity of
melting snow and terrain and climatic
features [1].
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Analysis of recent researches. The
issue of the development and spread of
erosion in the land of Ukraine, their early
detection and assessment of ecological and
economic losses due to degradation of land
resources devoted to scientific papers applied
nature S.Y. Bulygina, E.V. Butenko, S. Good-
natured, A.P. Canash, A.G. Martin,
A.J. Sohnycha, A.M. Chumachenko and
others, which essentially boils down to a
local solution of erosion in the land.

However, many aspects concerning
the dynamic observation of the development
of erosion processes in the agricultural land,
assess their impact and their evaluation
criteria are debatable and need further
improvement and approvals.

Article purpose is to study the
dynamics of erosion processes on materials
remote sensing and reasoning approaches
to ecological and economic evaluation of loss
of land resources through savings in reduced
costs for the renewal of soil fertility.

Main material. The basic object of
our study area was selected villages Yurkivka
and Artem Slavyanoserbsk village council
Velykomykhailivsky district of Odessa region,
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Pic. 1. Dynamics of increase in the area of erosion processes
in the Yurkivka village

which is characterized by a significant degree
of erosion hazard. Yurkivka village located in
the southwestern part of the area near the
border with Moldova. It has an area of 0.75
km2 and a population of 77 people [1].

To investigate the manifestations of
erosion at the base object used materials satellite
imagery remote sensing and topographic map
of 1989. As a result of the collected materials
the dynamics of erosion (pic. 1).

Based on maps 1989, 2002, 2012
revealed the growth area of 289.34 hectares
(1989) to 294.13 (2002), which was 4.79
hectares 298.34 ha (2012) increased the
territory the base of the ravine by another
4.21 ha (2002—2012 years). Consequently,
the area of the ravine rose from 23 years to
9 hectares (Table 1).

1. Dynamics of increase in the area
of erosion processes in the Yurkivka
village Slavyanoserbsk village council

Velykomykhailivsky Odessa Oblast

Years of observation Area, ha
1989-2002 4,79
2002-2012 4,21
1989-2012 9,00

In the soil Slavyanoserbsk village
council dominated by ordinary black
(unwashed and washed) in loess rocks of
low-and middle-micellar-carbonate, grain
size predominantly clay soils. Average
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T/ha

weighted height humus horizon is 26 cm or
2600 tons/ha [2].

Counting losses due to the develop-
ment of humus erosion process and using
the difference ravine area and height of the
humus horizon, showed losses of humus
dynamics in t / ha for the period from 1989
to 2012 years. The results are shown in pic. 2.
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Pic. 2. Loss of humus for the period
from 1989 to 2012

To implement environmental and
economic assessment of loss of land
resources through savings reduced costs for
renewal of soil fertility technique used
Professor S. Bulygina. Its essence is that the
pPic of 1ton of humus in pPics in 2005 was
890 UAH considering indexation factor, the
pPic of 1 ton of humus in 2012 reached
2026.29 UAH (Table 2) [2].

Using the indexed cost of 1 ton of
humus dynamics and increase the area of
the base object through savings reduced
costs for renewal of soil fertility, conducted
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2. Performance index
in the 2005-2012 years

Index of PPic of 1 ton

Year . .

indexation of humus
2005 1,1 890
2006 1,12 1096,48
2007 1,17 1282,88
2008 1,22 1565,12
2009 1,12 1752,93
2010 1,09 1910,69
2011 1,05 2006,23
2012 1,01 2026,29

an economic evaluation of losses in active
development base erosion process (Table 3).

3. Economic valuation losses
as a result of erosion

Loss of Economic
Years humus, losses,

t million UAH
1989-2002 12 454 25,24
2002-2012 10 946 22,18
1989-2012 23 400 47,42

The results of the economic evaluation
is shown in pic. 3, which shows that the
magnitude of losses from erosion during
the period from 1989 to 2012 amounted to
47.42 million UAH.
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Pic. 3. Results
economic valuation losses

Essence losses due to erosion of the
process lies primarily in the loss of principal
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soil quality assessment — fertility due to
accelerated soil erosion and flushing and
blowing his wind. It lost the top layer
containing humus, nutrients (nitrogen,
phosphorus and potassium), trace elements
and biologically active substances. While soil
erosion gullies are formed, resulting grounds
are losing not only fertility, but also space.
Earth moving into the category of abandoned
unsuitable for agricultural use.

Direct losses due to soil erosion are
recommended to characterize such quan-
titative indicators:

area eroded and destroyed lands;

thick layer of fertile soil is washed
away from the surface or completely
destroyed by the growth of the ravine;

volume and weight of the lost ground;

mass of humus and major nutrients
(nitrogen, phosphorus and potassium)
contained in the lost ground;

increase in resistivity eroded soils.

Erosion risk measure proposed by index
of soil conservation (ISC) — the ratio of the
mass of the upper humus horizon (H) to
the magnitude of likely soil flushing (10% )
of provision for the year. It describes the
term (years) possible loss of fertile horizon:

ISC = 2600/25,8 t/ha = 101 years.

Point scale erosion hazard by value
IZH can say that the area Yurkivka village
and Artem Slavyanoserbsk village council has
index soil conservation 100—200 years, is
characterized by the real possibilities of loss
of soil cover over 101 in the absence of the
necessary measures to protect the soil from
the effects of negative processes.

Since one of the key aspects of the
optimization of natural resources and prevention
of soil erosion is the conservation of degraded
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and unproductive lands identified
expenses necessary for the suspension
of the base erosion.

As of 2012 the pPic of canned 1
ha of degraded and unproductive lands,
according to the State Agency of Land
Resources of 3100 USD/ha. Given
coefficients indexing and space costs
of conservation ravine ravine in basic pPics
in 2012 will reach 0.92 million UAH.

Operating concept of complete
environmental effects and taking into
account the obtained loss of humus,
set the level of environmental effect of
zapropovanyh action for conservation
of degraded and eroded soils, which
formed as a result of widening ravine.

million UAH

CEE = El — Cc,

where El — erosion losses potential;

Cc — the cost of conservation.

According to calculations conducted a
full environmental impact in the base object
reaches 46.5 million UAH. Relative magni-
tudes of the costs of conservation and the
resulting environmental effects are shown
in pic. 4.

Traced the growth dynamics of the
ravine area in 1989—2012 years, which is 0.39
hectares predicted increase in the value of
the ravine for 10 years (pic. 5).

Condlusions. Development water erosion
processes due to the predominance of
anthropogenic factor in land use. This tendency
was found during the analysis period from 1989
to 2012 within the base object was lost about
23.4 thousand tons of topsoil, or 47.42
million UAH indirect economic losses.
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Pic. 4. Comparing the costs of conservation

and the ecological effect
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Pic. 5. Weather increase the area
of erosion by 2022

To stop the negative consequences of
soil erosion in Slavyanoserbsk village council
and Recovery topsoil, above all, necessary to
conservation of soils, include reforestation
and discharge system and discharge
structures.

Given the dynamics of increasing the
base of the ravine by 0.39 ha for one year and
taking the forecast period of 10 years, given
the negative unlocalization process will lead to
greater economic losses, which amount to an
additional 23 million UAH.
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* % %

HocnigxeHo AMHAMIKY PO3BUTKY €pO3ivIHOro MNpoLecy Ha 3eMisx CilbCbKorocrnoaap-
CbKOIrO MpU3HaYeHHs JIOKasbHOro PiBHS BHACTAOK Aii BOAHOI epo3ii. 3[4IMCHEHO pPO3paxyHKU
€KOJI0ro-eKOHOMIYHOI OLIHKM 30UTKIB, 3aBAaHWX CilbCbKOroCrnoaapcbkomMy BUPOBHMLITBY pPO3-
BUTKOM €pO3IHOro rpoLecy.

* % %

WccneqoBaHa AWMHaMuUKa pPa3BUTHA 3PO3NOHHOIO rnpouecca Ha 3eMJiax CeslbCKOX03A1-
CTBEHHOIO HasHa4{eHwvid J10KaJlbHOro ypoBHA BUIEACTBUE JencTBms BOgHOM 3pP03UMN. OCyLL{GCTBﬂe-
Hbl pacyeTbl 3KOJI0r0-3KOHOMUYECKOU OLIeHKM yLuep6a, HaHeCeHHOro CesflbCKOX03MCTBEHHO-
MYy T1POon3BOACTBY pPa3BUTNEM 3PO3NOHHOIO ripouecca.
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NMPOBJIEMHI MUTAHHSA TA 3ABOAHHSA
AJOCNAXEHDb SPIB
| JIHINHOT EPO3IT B YKPATHI

KoBanbuyk L., gokTop reorpagidyHux Hayk, rnpogecop
€BciokoB T.0., KaHAMAAT eKOHOMIYHUX HAayK, AOLEHT
HauioHanbHWN yHiBepcUTET GiopecypciB i NPUPOAOKOPUCTYBAHHA YKpaiHK

BUCBITIIEHO Cy4acHMI CTaH BWIBYEHHS JIHIMHOI €po3ii i CTBOPIOBAHMX Helo (opM pEsib-
eqy. ChopMynboBaHO npPobreMHi NUTaHHs | BU3HaYeHO 3aBAaHHS LLOAO AOC/IXKEHHS ApiB Ta
AAPKOBOI" epo3ii, Haf PO3B'A3aHHAM SIKUX MaloTb MPALIOBATA YKPAIHCbKI BYEHI 1 MPakTuKy B
HanbvxKYi AecaTupidys.

lMocTtaHoBKka npobnemu. JliHinHa MOBJIEHWNI 3HAYHVM MOLUMPEHHAM NiHIMHOT
epo3is Ta CTBOPIOBAHI Helo GopMK penbe- epo3ii Ha 3eMHi NOBEePXHI, MacLLUTabHUM ii
by, Hacamnepen, epo3irHi 6O0PO3HM, BUMOI- BMAMBOM Ha FPYHTW Ta NiArPYHTS, YTBOPEH-
HW, apu | Bankn, 34aBHa NpyBepTan o HAM LUMPOKOrO CNeKTPa ek30reHHnX hopm
cebe yBary fOCNIAHNKIB. Takum iHTepec 3y- penbedy, yCknagHeHHIM YMOB 3eMIIeKopU-
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