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In this article the relief, climatic parameters and landscape differentiation of the territory have been ex-
plained for precise evaluation of the recreation potential within Demiraparanchay basin and adjacent areas.
On the basis of derived data the schematic maps of the shown area that reveal some climatic parameters have
been plotted for the first time in GIS environment and a big-scale (M 1: 100 000) map of recreation potential
according to the landscape belt of the study area has been plotted in GIS environment.

During evaluation of the recreational potential of the landscapes special attention was given to geological,
geomorphologic characteristics of the area, to comfort degree of the climate (temperature, relative humidity,
number of sunny days, solar radiation, etc), to forest cover of the area (forest density, composition of trees,
level of humidity, fruit maintenance, etc) and to aesthetics view of landscapes (attractiveness, waterfalls, can-
yons and etc.) Besides, the elements (floods, landslides, soil erosion, snow falls, soil erosion, the number of
cloudy day in recreation days etc.) that make risk and hazard for tourism activities and decrease the level of

comfort in landscape have been studied.

The rapid development in terms of mountain-
ous areas recreation in resent years increased interest
in the study of mountains that characterized by high
dynamism and sensitivity to anthropogenic factors.

The complexity of geological structure, sharp
crush of the relief, horizontal and vertical differentia-
tion of the slope incline, exposition, absolute altitude
and periodic change of mezo-micro climate condi-
tions within mountainous areas has formed geosys-
tems with complex structure - functional characteris-
tics. Wrong anthropogenesis interference influences
to this type of mountain structures causes sharp eco-
logical disbalance within landscapes that results in
rapid activation hazardous natural processes such as
floods, landslides, collapse, erosion etc.

The study in GIS environment of the modern
landscapes of the area between Filfilichay-Girdiman-
chay area of high flood hazardous Demirapar-
anchay's basin will make more efficient use of the
areas that are rich in recreational potential and will
allow develop tourism complexes on the basis of the
landscape planning (Antipov, Semenov, 2005).

Research area. For studying of modemn land-
scapes and recreational potential a river basin of
Demiraparanchay, we use modern methods of research
- the analysis of space pictures from satellites Landsat 7
ETM+, SPOT 1-4, OrbView-3 and others, GIS of tech-
nology and materials from our field research.

Demiraparanchay basin was chosen as an ex-
ample area for research purposes. Floody Demir-
aparanchay basins’ area is 596 km’, length 69 km
and starts from the 3850 m height on the southern
slope of the Greater Caucasus range. The water
flow rate of the river 40-60% supported by ground
waters. Annual average water debit is 3-10 m’/sec.
Flow of the river comes 26% in spring, 23% in au-
tumn, 35% in summer and 16% in winter.

The data that have been registered as elements
of tourism-recreation potential were analyzed in Geo-
graphic information system and evaluated by five
point scale system. Here, 1* point scale was accepted
as very favorable, 2™ as favorable, 3" as middle fa-
vorable, 4™ as less favorable, 5™ as very small favor-
able. During evaluation of recreational potential of
landscapes, the special attention has been given to deve-
lopment opportunities of tourism potential in this area.

For example, 1% point scale zone of foothills
and low mountains with forest and scrub forestst,
meadow and forest landscape is very profitable for
different types of tourism and recreation opportunities.

Demiraparanchay river is the most dangerous
flood risk river in the Southern slope of the Greater
Caucasus after Shinchay and Kischay rivers
(Bynaros, Cagapos, 2008).

The intensity of exo-dynamic processes
within rivers’ basin, regular floods and landslides
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here has strongly influenced formation of the sur-
rounding areas and landscapes, strongly affected
landscape inner differentiation and increased land-
scape-ecological tension here. Geological structure,
lithology composition of the rocks strongly affected
formation of modern landscapes of the Demiraparan-
chay basin. The prevalence of gravitational — tec-
tonic ruptures in this area has intensively influenced
formation of landslides, sets of valley-ravines and
rock falls in this area (I'amuzgosa, 2011).

A huge Malkamud uprise, that extends along
research area in a high Caucasus Mountains part, it is
the main source of accumulation of scrap materials in
formation of flood foci in rivers’ basin (Figure 1).

The slopes between peaks of Bazaryurd,
Rustambaz, Peygambarbulag, Tufan and Gotur have
strongly been influenced to exertion and denudation
process. Under influence of mentioned and other factors
the alpine and subalpine peaks were smoothed. The
main origins of the floods are located in a high and
partly meadow mountain zone. The rocks collected here
come from different origination, and dominantly belong
to avalanches and moraine sediments.

The landslides and flood foci are widespread in
the bared timberland of the eastern slopes of Rustam-
baz-salavat ridge. Main flood foci are concentrated
within basin of the left inflows of Damiraparanchay
river beginning in water separated part of the Main
Caucasian range, around peak of Tufan. On extent of
the flood development of Damiraparanchay river in-
flows can be divided into two groups — very danger-
ous and not dangerous. During selection of tourist
routes and recreational areas, the danger of floods
should be taken into account.

The vertical decomposition increases of re-
lief grows up from 600-700 m to 1300-1500 m to
the north in the area. The slopes around watershed
areas are complicated by rocks and cracks
(Mamenanu3zane, 1986). Increase of relief decompo-
sition is making subnival and mountain meadow
landscapes more attractive for tourists.

The areas relief characteristics and hypsomet-
ric height, led in contrast change the climate coeffi-
cient in short distances. Those climatic conditions
are allow the development of various types of rec-
reation and tourism in this area.

Figure 1. The accumulation of scrap materials playing role in formation of flood foci in Demiraparanchay
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The average temperature of the warmest
month of July in area of 800 m altitude 23° C, at
1600 m is 16° C, at 2000 m is 14° C, at 2400 m is
12° C, at 2800 m is less than 10° C. The average
temperature of the coldest month in January is 0,
-1° C at altitude of 800 m, at 1200 m is -2, -1° C, at
1600 m is -3, -4° C, at 2000 m is -5, -6° C, at 2400 m
is -7, -8° C, at 2800 is -10, -11° C. The air tempera-
ture analysis show that establishment of the recrea-
tion systems are more favorable in 1200-1300 me-
ters height (9yyubov, Haciyev, 1989).

Atmospheric precipitation has distributed irregu-
larly depending on the height and slope of research
area. The amount of precipitation is 600-800 mm in
low mountains and foothills of the eastern part, and
increase to more than 900-1000 mm on westward.
According to the humidity index, the forest’s lowest
border begins at 600 m, upper border goes through
2000-2200 m.

Amount of annual atmospheric precipitation
in Demiraparanchay basin located at the altitude of
1200-2400 m is 100-1200 mm or more. Seasonal

distribution of annual atmospheric precipitation is
one of the main factors that influence on recrea-
tional tourist activity (Table 1, 2). Main part of the
atmospheric precipitation is falling at the end of
autumn, winter and the beginning of spring. In au-
tumn and winter months falling precipitation come
on form of rain, in areas higher than 1500 m there
observed snow (Oyyubov, Haciyev, 1989).

Depending on hypsometry and slopes of ex-
position covered by snow, number of these days is
78-210, an average cover thickness of snow for
10 days is 50-100 cm.

In research area, on the heights of 1200-2800 m
in mountains, different types of forest and meadow
landscapes are expanded. Meadow mountain land-
scapes are spread in heights of 3000-3200 m above
the forest zones (Figure 2). The main part of the
meadow landscapes are situated in Rustov plateau.
The spread areas of the meadow landscapes are
widely used for the cattle breeding, because of
lower mountain inclines. In this zone steep moun-
tain slopes relatively developed.

Table 1
Estimation of climate indicators of landscape zones in Filfilichay-Girdimanchay area
The aver- C o Absolute The de-
. Which is gree of
age daily |The aver-| The aver- max. tem-
The solar Number of temperature| age tem- | age tem- lower than erature | oo
Landscape - Number of | days of emperature) ag g | theoec | PY sibility
radiation, nny da recipita. total higher | perature |perature in lenoth of higher for tour-
zone Kkal/em® | SUITY €ays | precip of 0°C over| in July, | January, gt . 35°C - the|. .
tion, mm o o the period, ism, with
the number C C number of .
of days days days point
scale
Foothill's
ggizzi_and 120-125 | 330-350 | 400-600 | 300-330 | 24-26 1;2 40 -55 5-10 \%
shrubs
Low up-
land's for- | 125-130 | 340-350 | 600-1000 | 220390 | 2204 | 0;1 6075 |° aglirlfss \Y%
ests
Average
upland's 130-135 | 280-320 |1000-1200| 200-250 20-22 0;-2,5 80-120 - v
forests
Subalpine _
meadows 135-140 | 240-280 |1200-1400| 200-150 15-20 -2,5;-5 130-145 - I
Alpine )
meadows 140-145 | 200-240 |1000-1200| 130-100 10-15 -5; -10 150-170 - 11
Subnival
145-150 | 150-200 | 600-800 80-50 5-10 -10;-12 | 180-200 - I
Nival- 150 and 100 and 600 and |50 and less |5 and less 1 200 and i I
rocky more than | less than | less than than than more than
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Table 2
Assessment of snow cover on landscape zones in Filfilichay-Girdimanchay area
The maximum thickness Beginnine the
of snow cover during of the & g The days of total with | Melting of snow
Landscape zone SNOW cover
year for the ten-days, (date) snow cover, days cover dates
with cm
Foothill's forest and forest-
shrubs 10-20 21 December 20-40 13. 111
Low upland's forests 30-45 11 December 50-80 22. 111
Average upland's forests 60-80 30 November 100-130 1Y
Subalpine meadows 80-90 20 November 140-160 20. 1V
Alpine meadows 90-100 31 October 160-180 15.V
Subnival 100-130 9 October 190-200 25.V
. 13. VI
Nival-rocky 160 and more than 27 September 220 and more than
and late

The bottom border of the mountain meadow
landscape of the South Slope of the Greater Cauca-
sus are in heights of 2000-2200 m, in the north-
eastern slope of the Gusar region borders fall down
to the height of 1800-1600 m. Downward progres-
sion here is associated with the lack of heat.

In Demiraparanchay basin and in surrounding
areas mountain forest landscape types are more
spread. Forest landscape mountain zone has evolved
in altitudes of 700-2200 m and used more than the
other natural complexes.

In low and middle mountains forest zone of sur-
faces inclinations are 5-15°, sometimes 25-30°, in
river's network is 0,40-0,80 km/km?’, the intensity of
surface flow is 0,5-1 mm per year (bynaros, 1988).

The Duruca village is located along Duruca
River, which is right inflow of Demiraparanchay
River. Attractive nature, ecological diversity of the
natural landscape, density of a forest cover and fa-
vorable geographical position of the mentioned ar-
eas give great opportunities for setting up tourism
and recreation complexes here.

During estimation of recreation potential of
the areas, the following criteria goes into considera-
tion: relief of the area (relative height, incline, de-
gree of decomposition of the area, watershed and
river profile and so on), area's climate indicators,
richness and species of vegetation, water resources,
natural landscape diversity, anthropogenic changes
within the area and possibilities of creation of trans-
port infrastructures for the area (Tapacosa, 2000).

In this paper, we presented some climate in-
dicators for an accurate assessment of the recrea-
tional potential for Demiraparanchay basin and sur-
rounding areas, based on the information gathered
in GIS (Scheme 1, 2). In addition, for the first time,
the modern landscape map of research area has been
gridded in a large-scale (M 1:100 000) (Goldberg,
Karam, 1984).

Our field studies and climate data analysis in
Demiraparanchay basin and surrounding areas show
that this area is very suitable for winter and summer
recreation-tourism development. A big complex that
is under construction in Demiraparanchay river ba-
sin is the proof of existence for winter and summer
tourism opportunities. The “Tufan” winter and
summer tourism complex is situated on the awe-
some landscape zone and setting up in rich land-
scape areas at an altitude of 1828 m.

As a result of our analysis, it is evident that
there exist snow covers in this area from November
to the end of February. The climate is fully com-
patible for ski tourism. However there are also big
opportunities for summer tourism. So that, land
cover, colorful landscape, cool summer climate,
rich plant species, development of national handi-
craft, inherited around the territory, existence of the
historical monuments of different cultures (Gabala
tower, Sheyx Badraddin sepulcher, Sheyx Maham-
mad sepulcher, Alban church) give the opportuni-
ties for development of ecological tourism, rural
tourism, adventure tourism, etc.
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The suitable temperature
regime for winter tourism:
1.-10°C, 2.-10°C; -5°C,

3. -5°C;-3°C, 4. -3°C; 0°C
5. 0°C; 1°C, 6. 1°C;2°C
7. 2°C;3°C

Scheme 1. The average temperature distribution in January

Starting date for running of

winter tourism:

1. October month and more earlier

2. End of October, beginning of
November

3. November

4. End of November, beginning of
December

5. December

6. End of December, beginning of

January

Scheme 2. Dates of beginning of winter tourism

For the purpose of reduction of mountainous
geosystems’ degradation level, along with mitigation
of the negative influences coming from anthropogenic
activity and to prevent overweight of the landscapes
we analyzed the sustainability of the landscapes from
anthropogenic changes, and for the area that are sub-
ject for the recreation development we have plotted

1:100 000 scale maps of landscapes and recreation po-
tential along with map of soils use on the basis of field
works data and using GIS based pictures from several
satellites (Landsat 7 ETM+, SPOT 14, OrbView-3 and
others). In conclusion, it is outlined to compile a land-
scape planning program where the complex measures
for this area will be highlighted (Figure 2).
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3. Alpine meadows
(II point scale)
4.  Subalpine meadows
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5. Average upland's forests
(IV point scale)
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(V point scale)
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Figure 2. Map of estimation of recreation potential and tuorism opportunities of the Demiraparanchay river basin

landscapes according to landscape zones (M 1: 100 000)

I— very favorable, II — as favorable, III — as middle favorable, IV — as less favorable, V — as very small favorable

Conclusions

— the modern morphological properties, recent tec-
tonic movements, interactions of exo-dynamic

processes of relief of research area were studied

and their relation to origination of new morpho-
logical units within landscape zones at the height
have been analyzed;

— for the first time we compounded temperature
distribution and snow cover existence scheme-
maps for January in GIS environment and we es-
timated starting and ending dates for winter tour-
ism depending on height;

— Demiraparanchay basin and surrounding areas'

have wide tourism and recreation potential, as a
result of the expansion of tourist centers in this
area, anthropogenic influence loading increased
and intensive cut-off of the forest areas resulted
in landslide development here;

for the first time, for the purpose of reduction of
the landscapes degradation level in Demirapar-
anchay basin and in surrounding areas, along with
mitigation of the negative influences coming from
anthropogenic activity and to prevent overweight
of the landscapes we analyzed the sustainability of
the landscapes from anthropogenic changes, and
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for the area that are subject for the recreation de-
velopment we have plotted 1:100 000 scale maps
of landscape zones and map of recreation poten-
tial, along with map of soils in use on the basis of
field works data and using GIS based pictures from
several satellites (Landsat 7 ETM+, SPOT 1-4,
OrbView-3 and others) (Figure 2);

— taking into account the area wide range of tourism
opportunities, was built ski in the winter and
summer tourism complex, for the first time activi-
ties of devastating natural events for human life
(floods, landslides, etc.) was assessed on environ-
mental risks and hazards in landscape zones.
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