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Abstract: The components constituting the identity of a landscape are the natural and cultural
components. These dynamic and productive systems that constitute landscapes are in constant
interaction. Landscape sensitivity is the study of the delineation and protection of sustainable land
use. It is the term that represents the dynamic relationships and interactions between the landscape
itself and the adjacent artificial elements. According to official statistics, Bayburt province has not
been developed much in terms of socio-economic situation and has also decreased in terms of its
demographic structure. With this and the accompanying reasons, guidelines were needed for effective
landscaping planning and management. The province represents an important reserve for the
determination of ecological sensitivity areas because it has a relatively undisturbed rural landscape
structure. In this study, the ecological sensitivity zones of the province of Bayburt were defined in
order to preserve the natural and cultural assets that the province possesses and to harness them in a
rational way. It was aimed to establish an ecologically efficient management model for the region and
similar landscapes by demonstrating the effects of human and natural factors on the landscapes.
Composite Ecological Sensitivity Map were created by performing an Ecological Sensitivity
Analysis. In the light of this analysis, the major part of the province of Bayburt was to have
moderately-sensity ecology. In the planning decisions to be made on macro and micro scale, the
highly-sensitive areas should be taken as the focus, and the northeastern parts of the province must be
preserved in accordance with their susceptibility. In the high-sensitivity areas, on the other hand, the
eco-tourism activities should be performed in a limited and controlled manner providing that they
become the buffer zones. In the moderately-sensitive parts that constitute the greater part of the area,
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however, the social, cultural and vital activities which do not cause pressure on the natural landscape
are the fields to be sustained in line with the requirements of the modern age.

Keywords: Ecological sensitivity, GIS, Bayburt.

Ekolojik Peyzaj Planlamasinda Duyarhhk Analizi;
Bayburt Ornegi

Oz: Bir peyzajin kimligini olusturan bilesenler, temel dogal ve yapay (kiiltiirel) bilesenlerdir.
Peyzajlart olusturan bu dinamik ve iiretken sistemler, siirekli etkilesim halindedir. Peyzaj duyarliligi
ise, koruma ve siirdiiriilebilir alan kullanimu ile ilgili ¢aligmalarin merkezi olmaya devam etmektedir.
Diizenli olmayan dinamik sistemler ve degisim ile ilgili baz1 kavramlar1 ifade eden bir terimdir.
Resmi istatistiklere gore, Bayburt ili sosyo-ekonomik agidan fazla gelismemistir ve demografik yapisi
acisindan da kiiglilmiistiir. Bu ve eslik eden nedenlerle, etkili peyzaj planlama ve ydnetimi icin
kilavuzlara ihtiyag vardir. Il nispeten bozulmamis bir kirsal peyzaj yapisina sahip olmasi nedeniyle,
ekolojik hassasiyet alanlarmimn belirlenmesi i¢in 6nemli bir rezervi temsil etmektedir. Bu ¢alismada,
Bayburt’un sahip oldugu dogal ve kiiltiirel degerlerinin korunmasi ve rasyonel kullanilmasi amaciyla,
ilin ekolojik duyarlilik zonlar1 tespit edilmistir. Insan ve dogal faktérlerin peyzaj iizerindeki etkilerini
ortaya koyarak, bolge ve benzer peyzajlar icin ekolojik acidan verimli bir yonetim modeli
olusturulmas: amaglanmstir. Ekolojik Duyarlilik Analizi yapilarak, Toplam Ekolojik Duyarlilik
Haritalar1 (TEDH) ortaya konmustur. Bu veriler 1s18inda; Bayburt ilinin biiyiik bolimiiniin ekolojik
acidan orta seviyede duyarli oldugu saptanmistir. Makro ve mikro &lgekte alinacak planlama
kararlarinda, duyarliligi ¢ok yiiksek alanlar odak alinarak, ilin kuzeydogu kesimleri, hassasiyetleri
dogrultusunda korunmalidir. Duyarlilig: yiiksek alanlarda ise; tampon zon olmasi kaydiyla, ekoturizm
faaliyetleri sinirli ve kontrollii bir bigimde gergeklestirilmelidir. Alanin biiyiik boliimiinii olusturan
orta diizeyde duyarli kesimlerde ise; dogal peyzaj iizerinde baski olusturmayan sosyal, kiiltlirel ve
yasamsal faaliyetler modern ¢agin gereksinimleri dogrultusunda siirdiiriilebilecegi alanlardir.

Anahtar Kelimeler: Ekolojik duyarlilik, CBS, Bayburt.

Introduction

When designing landscape, there are several factors to consider concerning human
needs. Natural, physical, social and economic characteristics should be evaluated together
in the assessment of quality of outdoor areas (Ozhanci et al., 2013). Ecological sensitivity
stands for the impact of human interventions on the natural environment (Naujokaitis-
Lewis et al., 2009; Liang and Li, 2012). Ecological sensitivity is determined by the
reactions of the eco-system to environmental changes caused by external and internal
factors (Rossi et al., 2008; Zhang et al., 2012). Complex patterns landscapes can be at
different scales, from the unitary and effective homogenous landscape element to the
regional landscape based on lithologic or large drainage basin land configurations.
Landscapes are dynamic earth systems involving not only objects but also energy and
matter reservoirs maintained through growth, decay, flow and transformation (Thomas,
2001). Store et al., (2011) note that landscaping sensitivity includes both the elasticity to
change and the ability to recover from change.

For evaluating regional eco-environmental sensitivity extensively it would enable us to
determine the priority areas for ecological environmental protection (Rossi et al., 2008;
Zhang et al., 2012). A great number of attempts have been made to acknowledge and
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identify the relationship between various types of landscape uses. These descriptive
attempts include the land system mappings and ecological land classification dating back to
1960s and 1970s (Thomas, 2001).

The quantitative description of the landscape structure forms the basis for defining
structural elements in the landscape and enables the modelling process of the ecological
impacts. The measurement of a landscape structure is used in the studies on geoinformation
technologies (Gardner et al., 2008; Messerli et al., 2009; Riitters et al., 2009; Kelly et al.,
2011). The land use and land cover maps created using remote sensing and GIS (geographic
information system) allow for the measurement of various characteristics such as landscape
heterogeneity, linkage and degradation (Buyantuyev and Wu, 2007; Kelly et al., 2011,
Benedek et al., 2011; Gao and Li, 2011).

Landscape structure is characterized by the composition and spatial configuration of
the landscape. The composition, represents the variety and the density of the patches in the
landscape, regardless of the spatial configuration (Simova and Gdulov4, 2012).

Ecological sensitivity, in the science of ecology, used to mean ‘change’ against inertia.
Afterwards, in a sample of Scottish plateaus (highlands), it was observed that the type of
vegetation changed at a rate of 50% in a 44-year-period of time (Miles et al., 2001). Studies
on the sensitivity of a landscape to environmental change are performed for both the natural
environment and the effects of the land use on natural systems (Thomas, 2001; Thomas and
Allison, 1993).

The existence of the studies and theories as to the components of landscape
susceptibility are (Gordon and Sutterland, 1993; Bishop, 1999) not an easy concept to
define. The first step is to consider the major natural systems determining landscape
structure and the processes affecting these systems. In addition, it is important to define the
magnitudes of these changes that have spatio-temporal components (Usher, 2001). In the
diagram in Figure 1, the diagrammatic portrayal of landscape sensitivity is defined.
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Figure 1. A diagrammatic portrayal of landscape sensitivity (Usher, 2001)
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An ecological sensitivity analysis was initially used for estimating the ecological
processes and functions likely to get damaged by human induced changes. Most of these
studies have focused on the subject of the eco-system sensitivity to acid depositions. After
1990s, the researchers carried out studies regarding the analyses of water-borne soil loss
sensitivity, soil erosion sensitivity, land desertification sensitivity and soil salinity (Liang
and Li, 2012). Upon understanding the efficiency of sensitivity analyses, a number of
studies have been performed on this subject in recent years (Mathys et al., 2006; Coffin,
2007; Hortal and Saura, 2007; Rossi et al., 2008; Mingwu et al., 2010; Simova and
Gdulova, 2012; Liang and Li, 2012; Zhang et al., 2012).

In developing countries, regional planning are very important in terms of investments
and development. Especially cities which can not gain momentum in terms of economic
dynamics and can not come forward with any identity elements are drawing attention and
ideas for the development of these cities are presented. In this context, the sample of
Bayburt province was selected in the study, aiming to reveal ecological sensitivities and to
conduct studies on this axis. The objective of this study was to determine the ecological
sensitivity zones of the province of Bayburt in order to preserve its natural and cultural
assets of the province; to apply them in a rational way and to aid in making healthy
decisions for planning in the future. It was also aimed to establish an ecologically efficient
management model for the region and similar landscapes by demonstrating the effects of
human and natural factors on the landscapes.

Case Study and Methodology
Case study

With an altitude of between 1400 - 3350 meters, Bayburt is located on the 40° 10’
northern and 40° 15” eastern longitudes. Bayburt located in the Coruh basin is surrounded
by the Soganli Mountains in the North, the Otlukbeli Mountains in the South, the Mescit
Mountains in the East and the Giresun Mountains in the West (Figure 2). The Bayburt
province stands out as a largely intact environment within the region. However, the
province is the last rank in terms of economic indicators in the country's rank order. While
it is targeted to give direction to Bayburt within development projects and management
plans, it is necessary to protect in ecological values and to carry out studies on this axis.

The Ecological Sensitivity Analysis was performed over the related maps and
documents about the province of Bayburt. The 1/25 000 —scaled topographic maps of
Turkish Rebublic (T.R.) The Ministry of Defense, General Command of Mapping were
used for the purpose of producing digital data with respect to land elevation groups, aspect
groups, transportation and hydrology (Anonymous 2006). The 1/100 000-scaled land
inventory maps acquired from the report of the T.R. Prime Ministry General Directorate of
Rural Services, with the title “The Land Size of the Province of Bayburt’” and dated 1996
were used for the purpose of creating maps of land capability and suitability classes, large
land groups, the state of erosion, and the available land uses (Anonymous 1996).
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Figure 2. The location map of the study area

Method
Identification of Ecological Sensitivity Criteria

The main and the sub criteria of ecological sensitivity pertaining to this study field
were determined by analyzing the sensitivity analysis criteria and scoring methods of
Mingwu et al, Vromans et al and Dai et al. (Mingwu et al., 2010; Vromans et al., 2010; Dai
etal., 2012).

The main factors determined for ecological sensitivity were selected as slope, aspect,
soil class, elevation, eco-system variety, road-effect zone and water.

Organizing Evaluation Classes for Ecological Sensitivity Analysis

Slope factor; The General Directorate of Rural Services classify slope in this way: 0-
2% almost flat/plain, 2-6% slightly slope, 6-12% moderately slope, 12-20% steep slope, 20-
30% very steep slope and 30+% as hilly slope.

Aspect factor; According to Cepel (1988), aspect factor affects the temperature,
precipitation and climate of a region. It influences water economy and the composition of
vegetation. The northward areas have less water loss, and since snow lasts longer and melts
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away slowly, the amount of water infiltrating into the soil is more than that in the
southward areas. The northward aspect areas are cooler and shadier, whereas the southward
aspect soils are hot and sunny (Erol, 1993; Kiper, 2006). A proper classification of the
aspect state for the study field was made by also receiving expert opinions from landscape
architecture department.

Erosion factor; Soil erosion is basic concern to balance the use of natural resources
against the need for the ecosystem protection (Bayramin et al., 2006). Soil erosion hazard is
more severe in Turkey as compared to the other Mediterranean countries (Dogan et al.,
2000). Dogan (2011) stated that 14% of land is slightly eroded 20% is moderately eroded
and at 63% is severely and very severely eroded in Turkey. Erosion, in the ecological
sensitivity grouping and analysis, was reported as slight- moderate- severe and very severe.

Soil factor; Lands were divided into 8 capability classes according to the their possible
uses. The classification is ranked according to the suitability level for agriculture (arable
areas). The areas in question are ranked between the Ist class in which land has the greatest
suitability for agricultural activities since there is no risk of erosion and the 8th class in
which the land is inconvenient for any agricultural activities but could provide an
environment for wildlife or could be used as a hunting-entertainment area, a tourist place, a
settlement area, a recreational area or a national park. While the soils of classes 1-8
constitute the land capability classes within the boundaries of the study field, the 5th class
soils cannot be found among these.

Elevation Factor; The province of Bayburt is located in between 1400 m and 3350 m.
The more the elevation increases, the more the renewal capacity of nature itself decreases
while the number of vulnerable species increases, which enhances the sensitivity. Nature
seems static in fact tend to the continuous movement and renewal. The classification of
elevation varies with the field of study (Frelich, 2002; Van Der Valk, 2009). A
classification of an elevation factor in accordance with the study field was made by also
receiving expert opinions from soil science and landscape architecture departments.

Biological diversity factor; Land use at the national and regional scale is an important
factor in terms of ecological impacts. The ecological sensitivities of these uses are related to
the level of natural elements. If the level of flora and fauna is low, sensitivity is low. The
sensitivity levels were determined according to the levels of flora and fauna in the land use
types. These land use types are; Residential Areas, Agricultural areas, Meadow and Moors,
Forests, Grasslands and Other Areas.

Road-effect zone factor; Pollution from highways and long distance roads can cause
harm to the flora and the fauna around them. Some of chemical pollutants in the way only
affect the immediate surrounding of the way, others carried a greater distance from the road
by wind and water (Coffin, 2007). These impacts are mostly seen in the closest to the road.
For this reason, a sensitivity area was created around the roads according to their features
(long distance divided roads, long distance roads, other roads etc.). The classification is
made according to the road-effect zones (Mingwu et al., 2010)

Water factor; Water sensitivity areas were found around waterfronts, although these
areas differe among various studies. Mingwu et al. (2010) described water sensitivity areas
as 0-20 m., 20-50 m., 50-100 m, 100-150m and >150m. , using five classes in the analysis.
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The classification and sensitivity levels used in the analysis are given in Table 1 for all
the factors used for the Ecological Sensitivity Analysis.

Table 1. The Classification used in the Sensitivity Analysis for all the Ecological
Sensitivity Factors.

The Main Factors determined Classificatio Classes Sensitivity
for Ecological Sensitivity n Mode Category

The Classification used inthe  Slope Groups %0 - 6 Low
sensitivity analysis of the slope %6,1-30 Medium
factor >%30 High
The Classification used inthe ~ Aspect type  North Low
sensitivity analysis of the aspect East Medium
factor West

Northwest/Northeast

Southwest/Southeast

South High
The Classification used inthe  Type of Slight Erosion Low
sensitivity analysis of the Erosion Moderate Erosion Medium
Erosion Factor Severe and Very severe erosion High
The Classification used inthe  Land VII., VIII. Class lands Low
sensitivity analysis of the Soil ~ Capability  V, VI Class lands Medium
factor Class 1, 1, 111 ve IV. Class lands High
The Classification used in the  Elevation 1400-2050 Low
sensitivity analysis of the (m) 2051-2700 Medium
Elevation Factor 2701-3350 High
The Classification used inthe  Land Use Residential Areas Low
sensitivity analysis of the Agricultural areas, Meadows and Moors Medium
Biological Diversity Factor Forests, Grasslands and Other Areas High
The Classification used in the  Features of The Width of the
sensitivity analysis of the Road the Road Protection Zone
Effect Zones Long Distance Divided Roads 100m. Low

Long Distance Roads 50m. Medium

Other Roads - High

(Junctures,etc.)
The Classification used inthe ~ Width of the >100 Low
sensitivity analysis of the Water Buffer Zone 20-100 Medium
factor (m) 0-20 (The waterfront itself and the 20m zone High

surrounding it.)

Creating and Organizing Ecological Sensitivity Maps

The sub units of the evaluation factors were determined according to the ecological
structure and regional characteristics of the province of Bayburt. Digital maps were made
using the Arc Map program in a GIS medium in accordance with the Bayburt Province sub
units. The sub-categories were classified as Low (1 point), Moderate (5 points) and High
(10 points) sensitivity levels. These three levels have been transformed into five levels in
the latest Map, in order to include intermediate groups formed as a result of overlapping.

The study comprised 1/25 000 — scaled 39 map sections involving the whole province
of Bayburt. These maps were converted into the Raster data for the Ecological Sensitivity
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Maps created by integrating all the factors. By coinciding these maps with the ArcMap
program, The Composite Ecological Sensitivity Map (TESM) was created. Through the
“Spatial Analysis” method, the study field was classified as: The Areas Low in Ecological
Sensitivity, Areas moderate in Ecological Sensitivity, Areas High in Ecological Sensitivity
and The Areas Very High in Ecological Sensitivity.

Findings
In order to show the sensitivity level of the study field, sensitivity maps were created
by classifying maps of all the combined factors according to the levels given in the method.

The Evaluation of Slope Sensitivity

According to the slope sensitivity map, 35,19% of the province lands (133.220 ha) had
low sensitivity, 59,38% (224.775 ha) moderate sensitivity and 5,43% (20.560 ha) high-
sensitivity. The province does not have much of its land in a critically sentive slope. The
lowlands (plain areas), The River Coruh and Coruh Valley become prominent in this
respect.

The slope sensitivity is at high levels in the mountainous areas of the province as
expected. The distribution of the ecological sensitivity areas and their proportions within
the area according to the slope groups is given in Table 2, while the sensitivity map is given
in Figure 3.

— T Medium

I high 20 km L '

Figure 3. The distribution of Slope Sensitivity Areas
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Table 2. The distribution of the ecological sensitivity areas and their proportions according
to the slope groups.

Sensitivity Category Area (ha) Percentage (%)
Low 133.220 35,19
Medium 224.775 59,38
High 20.560 5,43
Total 378.555 100

The Evaluation of the Aspect Sensitivity

The aspect sensitivity map of the province indicated that 82,73 % (313.175 ha) of the
province lands was moderately sensitive, whereas 8,71% (32.984 ha) was high-sensitive
(Table 3). The major part of the province of Bayburt is moderately sensitive in terms of the
aspect factor. The Northward lands which are low in sensitivity cover a narrow area that
extends across the province. Aydmtepe County Town or the residential area of Aslandede
Village was among these areas mentioned above (Figure 4).

I Ligh

Figure 4. The distribution of the Aspect Sensitivity Areas.
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Table 3. The distribution of the ecological sensitivity areas and their proportions according
to the aspect groups.

Sensitivity Category Area (ha) Percentage (%)
Low 32.396 8,56
Medium 313.175 82,73
High 32.984 8,71
Total 378.555 100

The Evaluation of Erosion Sensitivity

The Erosion Sensivity Map indicated that 62,58% (236.902 ha) lands were in high-
sensitivity class . Erosion sensitivity decrased in areas with an altitude over 1800 m such

as the Aydmtepe plain, Dikmetas plain, Diizeker plain and Mormus lowland (Table 4,
Figure 5).

Medium
I i 20 km |

Figure 5. The distribution of the Erosion Sensitivity Areas.
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Table 4. The distribution of the ecological sensitivity areas and their proportions according
to the erosion groups.

Sensitivity Category Area (ha) Percentage (%)
Low 38.204 10,09
Medium 103.449 27,33

High 236.902 62,58
Total 378.555 100

The Evaluation of the Soil Sensitivity

The soil sensitivity map showed that 56,98% (215.696 ha) lands were in the low-
sensitivity class , while 19,32% (73.123 ha) in moderately-sensitive class (Table 5). It was
clear to conclude that a major part of the province has a low-level sensitivity in terms of
the land capability classes (Figure 6).

Medium 8

I iigh 20 km} '

Figure 6. The distribution of the Soil Sensitivity Areas.
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Table 5. The distribution of the ecological sensitivity areas and their proportions according
to the soil groups.

Sensitivity Category Area (ha) Percentage (%0)
Low 215.696 56,98
Medium 73.123 19,32
High 89.736 23,7
Total 378.555 100

Evaluation of Elevation Sensitivity

The Elevation Sensitivity Map indicated that 68,89% (260.798 ha) lands were in low-
sensitive class while 29,20% (110.541 ha) in moderately-sensitive class. (Table 6). In this
map, the dish-shaped topography of the province is perceived more clearly. In the province
of Bayburt, where the lowlands and valleys cover a large area, the elevation sensitivity in
the major part of the region is at low levels. On the other hand, the mountainous areas
where the valleys rise are sensitive at moderate levels.

The sensitivity level of the mountainous areas situated in the northwest (Mount
Yamalidag, Komarlik Crest, Haldizendagi Crest, Sarigigek Crest, Cataldere Crest,
Kiziltoprak Crest, Kayiskiran Crest, Sulakbagi Crest, Yoncali Crest, etc.) and southeast of
the province (Crest Yedikurunlaryamact on the Cavuskiran mountains, Ciftpinar Crest,
Kizoglandag: Crest, Kazdere Crest,etc.) and at 2700 m altitude and above is quite high
(Figure 7).

20 KM e
Figure 7. The distribution of the elevation sensitivity areas.
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Table 6. The distribution of the ecological sensitivity areas and their proportions according
to the elevation groups.

Sensitivity Category Area (ha) Percentage (%)
Low 260.798 68,89
Medium 110.541 29,2
High 7.216 1,91
Total 378.555 100

Evaluation of the Sensitivity of Biological Diversity

The biological diversity map created for measuring biological diversity indicated that
33,86% (128.171 ha) of the land was moderately sensitive, whereas 65,9% (249.472 ha) of
it was high-sensitive in this respect (Table 7). The province of Bayburt is highly-sensitive
to a great extent in terms of biological diversity. The sensitivity regions were not localized
in a certain area but ranged across the province. The mountainous areas in the north where
only the agricultural fields show decrease can be perceived more clearly (Figure 8).

Medium
I vigh 20 KIN k]

Figure 8. The distribution of the Biological Diversity Sensitivity Areas.

89



Table 7. The distribution of the ecological sensitivity areas and their proportions according
to the biological diversity groups.

Sensitivity Category Area (ha) Percentage (%)
Low 912 0,24
Medium 128.171 33,86
High 249.472 65,9
Total 378.555 100

Evaluation of the Sensitivity of Road-effect Zone

In the sensitivity map of the road-effect zone within the province, it was ascertained
that 99,28% (375.824 ha) of the area had low-sensitivity in terms of the road-effect zone,
whereas 0,32% (1.210 ha) was moderately-sensitive in this respect. On the other hand,
0,40% (1.521 ha) of it was determined to be high-sensitive (Table 8). As is expected, a
proportionally small area in the province of Bayburt which embody the surroundings of
long distance roads is high-sensitive in terms of road-effect (Figure 9).

\Y 4
W E
Low 2 £
Medium g
I igh 20 KiM e

Figure 9. The distribution of the Road-effect Zone Sensitivity Areas.
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Table 8. The distribution of the ecological sensitivity areas and their proportions according
to the road-effect zone groups.

Sensitivity Category Area (ha) Percentage (%0)
Low 375.824 99,28
Medium 1.210 0,32
High 1.521 0,40
Total 378.555 100

Evaluation of the Water Sensitivity

The transportation map created for describing the water sensitivity level showed that
83,78% (317.151 ha) of the area had low-sensitivity in terms of water, whereas 12,89%
(48.796 ha) had moderately-sensitive (Table 9). The water sensitivity in the major part of
the province was at low levels. In this map, the regions where there are tributaries(streams),
brooks and lakes and their surroundings indicated the areas which are moderately or high-
sensitive depending on the zoning levels performed (Figure 10).

Medium
I tigh 20 ki e

Figure 10. The distribution of the water sensitivity areas.
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Table 9. The distribution of the ecological sensitivity areas and their proportions according
to the water classes.

Sensitivity Category Area (ha) Percentage (%)
Low 317.151 83,78
Medium 48.796 12,89
High 12.608 3,33
Total 378.555 100

Evaluation of the Composite Ecological Sensitivity

The Composite Ecological Sensitivity Map (TESM) was created by overlapping all the
sensitivity maps with each other in order to put forward the composite ecological sensitivity
level of the research field (Table 10, Figure 11).

The TESM ascertained that 7,70% (29.163 ha) of the land had ecologically low-
sensitivity, 79,05% (299.264 ha) of it was moderately-sensitive, 13,20 (49.935 ha) was
ecologically high-sensitive, whereas 0,05% (193 ha) of it was ecologically very highly
sensitive. The major part of the province of Bayburt is ecologically sensitive at moderate
levels.

Medium

g
]
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Figure 11. The distribution of the composite ecological sensitivity areas.
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Table 10. The distribution of the ecological sensitivity areas and their proportions.

Sensitivity Category Area (ha) Percentage (%0)
Extremely Low 0 0

Low 29.163 7,70
Medium 299.264 79,05
High 49.935 13,20
Extremely High 193 0,05
Total 378.555 100

It was found that some of the areas situated on the mountainous parts and
highlands/plateaus, such as Goloba plateau, Sarigigek plateau, Armutlu plateau, Ayitas
plateau, Beyler bogazi, Pampul plateau, Cataldere plateau, Kayiskiran Crest, Kursunkaya
crest, Kirtazor plateau and Cengciil plateau situated in the northwest of the province and
some other areas situated over the streams, such as Derin, Gilangin, Yatak, Pelitlik,
Sulakdere, Kayaklarindere, Kop, Bendazli, Yayla and Kilickaya were the areas where
sensitivity was at very high levels. These regions, which are located in the South of
Soganli, Haldizen and Kemer mountains and between 2400-2800 m constitute the smallest
area in distribution (D) (Figure 12).

Figure 12. Samples according to the sensitivity levels on the Composite Ecological
Sensitivity Map (A: Dizeker plain (1500 m and around)/ Low-sensitive, B:
Karsigegit village (1465 m)/ moderately-sensitive, C: The northwest of
Calidere village, Giilsincan (2211 m) and Gosu (2111 m) hills / High-
sensitive, D:Cencul Plateau /Highly (very) sensitive)
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The high sensitive areas were largely located in the region surrounding these areas and
mainly in the higher parts of the region in the southeast of the province located on the same
longitudes (C).

The moderately-sensitive areas, however, mainly distributed around the central zone
and the southwestern part of the province. In general, these areas appeared as the plain or
northward areas where the elevations join the lowland (B).

The low-sensitive areas which were ranked in the second row spatially, were localized
in the regions close a lowland and plain where the elevation rised up to 1800 m at most and
the erosion sensitivity diminished a great deal (Aydintepe plain (lowland), Diizeker plain,
Hasan plain, Mormus prairie, Ciiniit prairie, Gevrek prairie, Kiilliiler prairie, Hasan prairie,
Orenler prairie, Karagayir prairie, Corak prairie, Dikmetas plain). In addition, the major
part of the center of Bayburt, Aydintepe and Demir6zii were the areas where sensitivity
iwas at low levels (A).

Discussion

Understanding the landscape change with short and long periodic geomorphologic
stresses depends on the behavior of the landscape when changing system resistances and /
or inputs (Souza et al, 2015).

In this study, the sensitivity evaluation was largely fictionalized in terms of the natural
and cultural landscape components through the parameters applied and the assessments
performed in the sensitivity analysis. According to the results obtained, the most sensitive
areas can be planning as the core protection area. With this type of planning, the area can be
protected from human degradation. Highly-sensitive areas, the largest part of which exists
around this area and across the province can be planned as the buffer zone. With this
planning, the current state of the areas in question can be preserved within the frame of
protection and utilization in balance and can be evaluated on the basis of ecological, nature-
oriented and recreational/touristic activities. The areas where sensitivity is the lowest can be
planned as the field of socio-economic activities of the province.

The ecosystems existing in the high-sensitivity zones are susceptible to damage and
should be defined as the key areas for protection and restoration (Liang and Li, 2012). The
planning of areas of sensitivity is summarized in Table 11.
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Table 11. The planning table for sensitivity areas

Sensitivity areas Planning Advantages and disadvantages
Extremely High | The most sensitive areas can |With this type of planning, the area can be
Sensitivity areas  |be considered as the core protected from human degradation.

protection area. It requires high precision.

High Sensitivity |Highly-sensitive areas, the With this planning, these areas can be evaluated
areas largest part of which exists on the basis of ecological, nature-oriented and

around this area and across recreational/touristic activities. The nature and
the city can be planned as the |possible effects of use should be carefully

buffer zone examined.
Moderately- These areas can be used as It has the sensitivity of urban use.
sensitivity areas  |vital areas with the Possible deterioration in the long term must be
continuation of existing checked.
activities.
Low Sensitivity |These areas can be planned as |Providing the basis for industrial development
areas the field of socio-economic |activities and industrial organizations. The
activities of the city. environmental impact must be kept under control.

From the point of view of the results, the study has developed in the expected

direction. In terms of analysis, more minimal selection of the study area will allow more
detailed and point-to-point evaluations. It will be possible to do more detailed planning on
this site.

Conclusion

In the light of all these results and observations, the prominent suggestions are listed

below:

In the planning decisions to be made on a macro and micro scale, the highly-sensitive
areas should be taken as the focus, and the northeastern parts of the province must be
preserved in accordance with their susceptibility. These sensitive areas must be
prioritized by protecting the landscape value.

In the high-sensitivity areas, on the other hand, the eco-tourism activities should be
performed in a limited and controlled manner providing that they become the buffer
zones. With these eco-tourism activities that are extremely sensitive to Nature, these
areas should both be protected in an ideal way and become an asset for the economy of
the province and the country in this way.

In the moderately-sensitive parts that constitute the greater part of the area, however, the
social, cultural and vital activities which do not cause pressure on the natural landscape
are the fields to be sustained in line with the requirements of the modern age.

The rural settlements situated within this zone must be visually and aesthetically
improved. Thus, in 2013, The Ministry of Environment and Urbanisation had 15 types
of architectural project prepared for the Western, Mid- and Eastern Black Sea villages
and provided 5000 TL support to those who built their homes in accordance with these
projects. The study to be conducted through the governorates and district governorships
will contribute in terms of the local/regional architecture.
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e The remarkable intact rural structure and the pure culture of the province of Bayburt
should be evaluated accurately. There is no doubt that Bayburt is a province that
requires developments and changes of urban and socio-economic structure. However,
the rural areas should be supported and evaluated prior to these developments.
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