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The article analyzes the geoecological condition of the landscape zones of
Tavush Region. Anthropogenic load on natural landscapes expresses the degree of
intensity of anthropogenic negative impacts in a given landscape zone. And
anthropogenic impact on landscapes is expressed by the nature of land use structure.

According to the concept of B. Kochurov, ecological and economic balance
of the area 1-6 points of expert assessment are used to determine the degree of
anthropogenic load on the area. Areas depending on the type of land use receive a
corresponding score and are grouped into appropriate groups. Using B. Kochurov’s
methodology and applying the cartographic tools of the ArcGis, we obtained
the map of the anthropogenic load of the landscape zones and calculated
the surfaces of the areas with the corresponding level of load in each zone expressed
as percentages. Then we carried out a spatial quantitative assessment of the
anthropogenic load of the landscape zones with the absolute and relative
coefficients of the selected concept and the tools of the ArcGis. As a result of the
research, the forest-steppe zone was considered an area of critical tension based on
ecological and economic indicators, the forest and meadow landscape zones were
considered tense and conflicting, and the sub-alpine and alpine landscape zones
were conditionally favorable.
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Introduction. The complex mountain relief and climate play an important
role in the formation and development of the landscapes of Tavush Region.
Landscapes in mountainous countries have an unique pattern of distribution,
exhibiting upward zonation. Climatic conditions closely related to topography
produce an unique ratio of heat and humidity. As a result of the diversity of the
above-mentioned factors, clearly defined landscape zones have been formed in the
territory of the region, each of which is distinguished by the monotony of
hydrothermal conditions, soils, vegetation cover and fauna.
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The following landscape zones are distinguished in the territory of Tavush
Region:

1) low mountain, forest-steppe landscapes (375-1000 m, 25.5% of the
territory of the region);

2) low mountain and medium mountain wet forest landscapes (1000-2300 m,
62% of the territory of the region);

3) high mountain, humid meadow-steppe landscapes (2200-2600 m, 12%
of the territory of the region);

4) high mountain cold, humid sub-alpine and alpine landscapes (2400-
2993 m, 0.5% of the territory of the region) [1].

Materials and Methods. For the analysis of the geoecological state of the
region’s landscapes and the assessment of the anthropogenic burden, we adopted the
concept of ecological-economic balance of the territory as a methodological basis.
According to which, the anthropogenic impact on the natural environment is
expressed by the nature of the land use structure and the quantitative and qualitative
measure of anthropogenic impact, which is considered as the anthropogenic load.
It includes the amount of emissions per unit of an area, the area of disturbed land,
the amount of fertilizers and pesticides per unit of area of cultivated land, the
proportion of eroded land, etc. Quantitative indicators of anthropogenic burden are
derived in relation to the unit area.

To determine the degree of anthropogenic load (AL) on the territory, the point
system of expert assessment (1-6 points) is used. Depending on the type of land use,
the areas receive an appropriate score and are grouped into homogeneous groups
[2—6]. It was localized by us based on the climatic conditions of Tavush Region and
the vulnerability of natural landscapes (Tab. 1).

Table 1

Classification of land use forms of Tavush Region according to the degree of AL [2]

Land classification Adaptation of the AL factor
according to AL to RA conditions
Degree oints categories of land degree oints categories of land use in
of AL P use by AL of AL P Tavush Region by AL
land for industry, Iandt:;)rrsmg#[s”y’
Upper 6 transport, settlements | very high 6 port,
. settlements and
and infrastructure :
infrastructure
. irrigated and
Very high 5 drained soils
) ara_ble Iand: high 45 araple Iand,_
. intensive logging, perennial plantings
High 4 PR
inefficiently used
pastures and meadows
Average 3 perennial plantlr)gs, average 3 water, meadows,
land for recreation pastures
limited use of forests, protected and
Low 2 -
meadows, forests low 12 special purpose lands,
Very low 1 ecological zones specially protected
Y and unused lands natural areas
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Tab. 2 shows the vulnerability of the natural landscapes of the region
according to various authors [3, 4].

Table 2
Vulnerability of natural landscape zones according to various sources and studies that we have
conducted
Natu;%iﬂg?fiﬂfﬂi?ggﬁ 3; Zgggs;irf;eglon Natural landscape zones of Tavush Region
to the National Atlas of the RA [3] and their vulnerability according to [4]
Landscape | altitude zone, vulnerability landscape altitude zone, vulnerability
of the of the
zone M zone M
landscape landscape
forest-steppe
POrestSISPe, | 4001000 | 0.8-10 | low mountain, 375-1000 (ve?B;tlrbon )
hot semi-arid steppe y g
Forestry, 0.3-0.5
low and 800-2300 0.5-0.8  |low mountain 0.3-1.0
mid-mountain 0.8-1.0 |and mid-mountain 1000-2300 (mid and
Steppe, _ 1400-2300 08-1.0 humid forest strong)
mid-mountain
Meadow steppe 0.2-0.3  |high mountain, humid 0.2-0.5
- LT 2200-2600 - N ' 2200-2600 (low and
mid-mountain 0.3-0.5 |meadow-steppe .
mid strong)
Subalpine 0.1-0.3 ) )
high mountain | 240072800 | 95 033 high mountain cold, 0.1-03
S humid subalpine 2400-2993 (IoW strc.)ng)
NOWY | 2800-3400 | 0.1-0.3 |and alpine
high mountain

Each type of use of the territory corresponds to a certain degree of
anthropogenic impact on the territory. Depending on the intensity of the degree of
anthropogenic load on the territory, the following types of their use are distinguished:

1) territories that are not used or mostly used in a natural way (specially
protected natural areas, recreation areas, forests);

2) slightly modified areas of the natural environment (meadows, pastures);

3) relatively highly modified areas of the natural environment (arable land,
perennial plantations);

4) territories with fundamentally changed natural environment (residential,
industrial, transport, hydraulic structures).

Grouping of land plots according to the degree of anthropogenic load allows
using cartographic tools of geoinformation systems to express the anthropogenic
variability of the landscape zones of the region in absolute and relative coefficients
of ecological and economic tension of the territory:

Ca=ALw /AL,
where Cgy, is the absolute ecological and economic tension; AL is the surface of
areas with a very high degree of AL; AL, is the surface of areas with a low degree

of AL. Ca shows how favorable the ecological condition of the landscape is, on the
basis of which, in order to balance the anthropogenic influence, the area of specially
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protected areas of nature can be expanded. The larger the area they occupy, the lower
the Ca values are, and the ecological state of the landscape zone is considered
favorable. Unlike Cap, Cr covers the entire area of the studied landscape zone:

Cr= (ALw+ALn) / (ALn+AL)),

where C; is the relative ecological and economic tension; AL is the surface of areas
with a very high degree of AL; AL, is the surface of areas with a high degree of AL;
AL is the surface of areas with a medium degree of AL; Al,is the surface of areas
with a low degree of AL. If C, is close to or equal to 1, then the ecological and
economic tension of the landscape zone is considered balanced [2].

Results and Discusion. Guided the concept of ecological-economic balance
of the territory by B. Kochurov and using data on the distribution of the land fund of
the region (for its intended purpose) and using cartographic tools of geoinformation
systems, we obtained a map of the AL on the landscape zones of the Tavush Region
(Fig. 1) [5].
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Fig. 1. Anthropogenic load of landscape zones of Tavush Region.
We also calculated the areas of the entire territory of the region and the

surfaces of the sites with the corresponding degree of anthropogenic load in each
landscape zone of the region according to percentages (Tab. 3, Fig. 2).
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Table 3

The distribution of AL in the territory of Tavush Region

Area
The degree of AL ha %
Very high 11644.5 4.48
High 27479.6 10.58
Medium 73624.7 28.36
Low 146844.6 56.58

The analysis of Tab. 3 shows that the areas with a low load level are the most

extensive in the region — 146844.6 ha or 56.58%, what are forests, reserve and
special purpose lands and specially protected areas of nature. Areas of very high
anthropogenic load — settlements, industrial, subsoil use and other production
facilities, energy, transport, communication, communal subordination facilities —
cover 11644.5 ha, or 4.48% of the territory of the region.
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Fig. 2. The degree of anthropogenic burden of the territory of Tavush Region according to landscape

zones: o very high; o high; medium; low.

The coefficients of ecological and economic tension of the landscape zones of

the region are presented in Tab. 4.

Table 4

AL of landscape zones of Tavush Region by coefficients of ecological and economic tension

Landscape zone Cab Cr
Post-forestry low mountain, hot semi-arid steppe 0.41 0.51
Low mountain and mid-mountain humid forest 0.031 0.09
High mountain, humid meadow-steppe 0.055 0.01
High mountain cold, humid subalpine and alpine 0.0017 0.0001
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The results obtained reflect a comparative picture of the AL on the landscape
zones of the region. According to the values of the coefficients, the landscape zones
of the region received the following qualitative assessments of ecological and
economic tension: conditionally favorable favorable (Ca, < 0.0002, C; < 0.001);
conflict (Ca» = 0.002-0.004, C, = 0.001-0.05); tense (Ca» = 0.004-0.006,
Cr=0.05-0.1); critical (C4 > 0.006, C; > 0.1) [2].

The forest-steppe low mountain, hot semi-arid steppe landscape zone of the
region with an absolute ecological and economic coefficient of 0.41 and a relative
coefficient of 0.51 is considered a zone of critical tension. Here, areas with a low AL
account for 27%, areas with a medium AL — 38%. In the territory of the region, sites
with a degree of high and very high AL occupy the largest area in this zone 24% and
11%, respectively.

The low mountain and mid-mountain humid forest landscape zone is
considered a tense area with an absolute ecological-economic coefficient of 0.031,
and a conflict area with a relative coefficient of 0.09. 73% of the zone has a low AL.
In the zone, 18% are in areas with medium load, 7% in areas with high AL and 2%
in areas with very high AL.

The absolute coefficient of ecological and economic tension of the high
mountain, humid meadow-steppe landscape zone has a tense, and the relative
coefficient has a conflict degree. Areas of medium anthropogenic load occupy a large
space in the zone — 68%, 30% are areas of low and 2% — areas of high AL.

The high mountain cold, humid subalpine and alpine landscape zone are
considered conditionally favorable areas with coefficients of ecological and economic
tension, a significant part of which (about 86%) has an medium and 14% low AL.

The results of the analysis of AL are of great importance for the effective
organization of land use and territorial planning of the given area. Landscape
planning is an effective tool for the implementation of these works [7-10].

Conclusion. Modern land use and nature use in Tavush Region are not
intensive, but there are serious environmental problems here.

The distribution of AL has the following picture: Areas with a low load level
make up 56.58% of the region’s territory (forests, reserve and special purpose lands,
specially protected areas of nature), medium — 28.36% (water bodies, grasslands,
pastures) and high — 10.58% (arable land and perennial plantations).

Spatial quantitative assessment of anthropogenic load can be done with
Kochurov’s concept of ecological and economic balance of the area and with the
tools of geoinformation systems.
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mlnbtuwlubl  gnigmbhpitipny hudwpgty © Yphuhiuud  jupjudnipyub
mwpuodp, winmwnuwhl b dupqugbmbumuthuunwiughtt jwbnwdmughi
gnnhbbpp” upguwd b Ynbdhuught, huly dbpauuput b wpupgwbd jwtnud-
wnuwyht gnnpbtipp” yuydwbwlub puptiuuum:

0. 4. CAAJSH, A. T.TPUI'OPSH, E. A. BAPJAHSH

T'EORKOJIOI MYECKUIA AHAJIN3 JIAHAITA®THBIX 30H
TABYHICKOM OBJIACTU

Pe3ome

B crartbe aHanmm3upyeTcsi re0KOJOrMYECKOE COCTOSIHUE JIAHAA(THBIX 30H
TaByuickoit oOmacTh. AHTpPONOTeHHas Harpy3ka Ha MPHUPOAHbIC JaHAmadThI
OTpakaeT CTENEeHb MHTEHCHBHOCTH AHTPOIOI€HHBIX HETaTUBHBIX BO3JEHCTBHUIl B
JaHHOW JaHmmadTHOW 30HE. AHTPONOTeHHOE BO3ICHCTBHE Ha NaHAIIA(THI
MIPOSBIISIETCS B CTPYKTYype 3emiienosib3oBanusi. CornacHo konuenmuu b. Kouyposa,
JUTSL OTIpEAENICHHsI CTENIeHH aHTPOIOT€HHOM Harpy3Kd Ha TEPPUTOPUIO MPHUMEHS-
I0TCsl OayuIbl SKCHEPTHOM oueHku oT 1 1o 6. B 3aBHCHMOCTH OT THIIA 3€MJIETIOJNb-
30BaHMs TEPPUTOPHM MOJIYYAIOT COOTBETCTBYIOLIYIO OLEHKY U OOBEIUHSIOTCS B
COOTBETCTBYIOIINE TPyHIbl. PykoBoacTBysick MeToaukoit b. KouypoBa u mpumensis
kaprorpaduueckuii nHCTpyMeHTapuii [ IC, MBI mOMy4Yuan KapTy aHTPOIIOTCHHOM
Harpy3ky JasamadTHBIX 30H U PACCUUTAIN HOBEPXHOCTHU ILUIOMAAEH C COOTBETCT-
BYIOIIIMM YPOBHEM Harpy3Kkd B KaKJOW 30HE, BBIPAKEHHOW B MPOIIEHTaX. 3aTeM
OblTa TpoBeneHa MPOCTPAHCTBEHHAs KOJMYECTBEHHAsl OlEHKa aHTPOMOTeHHOMH
Harpy3Kkd JaHAmadTHEIX 30H C HCIOJIb30BAHUEM a0CONIOTHBIX U OTHOCHUTENBHBIX
ko3 durmentor BeIOpanHON KoHIenuu 1 uHcTpyMeHTapus ['MIC. B pesynbrate
UCCIIEIOBAaHNH JIECOCTEITHAS 30HA 10 SKOJIOTO-9KOHOMHYECKHM ITOKA3aTeNsiM Oblia
NpU3HAHA 30HOW KPUTHYECKOI'O HANpsDKEHMA, JECHas M JIyroBas JaHAmadTHbIE
30HBl MPHU3HAHBI HANpsDKEHHBIMM M KOH()JIMKTHBIMH, a cyOanbnuiickas |
anpIuiickas TanamadTHBIC 30HBI — YCIIOBHO OJIATOTPUSITHBIMU.



