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ʲˊˇ˔ˈˉˍ˖ˋʹΣ ʴʽʰ ˍʹ˄ ˇˉˇʾʰ ˎˉˇ˂ˇʴʾˋˍʹˁʰ˄ ˇʽ ˎʵˊˇ˂ˇʴʽˁʷˌ ʰˉ˗˂ʶʽʶˌ ˋˏ˃˒˖˄ʰ ˃ʶ ˍʹ ˃ʷʻˇʵˇ 

SCS - CN. ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ˎʵˊˇ˂ˇʴʽˁʺˌ ʰ˄ʱ˂ˎˋʹˌ ʴʽʰ ˍˇ ʵˎˋ˃ʶ˄ʷˋˍʶˊˇ ʶˉʶʽˋˈʵʽˇ 

ʰˉˇˍʷ˂ʶˋʰ˄ ʵʶʵˇ˃ʷ˄ʰ ʶʽˋˈʵˇˎ ˋˍʹ˄ ˎʵˊʰˎ˂ʽˁʺ ʰ˄ʱ˂ˎˋʹ ˉˇˎ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˍʶ˂ʽˁʱ ˃ʶ 

ˋˁˇˉˈ ˍʹ ˋˁʽʰʴˊʱ˒ʹˋʹ ˍˇˎ ˉ˂ʹ˃˃ˎˊʽˁˇˏ ˉʶʵʾˇˎ ˁʰˍʱˁ˂ʽˋʹˌ ˋ ʁ̒ ʷˋʶʽˌ ʶ˄ʵʽʰ˒ʷˊˇ˄ˍˇˌΦ 

 

ɽʷ˅ʶʽˌ ˁ˂ʶʽʵʽʱ: ɽʁ ˁʱ˄ʹ ʰˉˇˊˊˇʺˌΣ ʶˉʶʽˋˈʵʽˇ ʲˊˇ˔ˈˉˍ˖ˋʹˌΣ ˉ˂ʹ˃˃ˏˊʰΣ ˉ˂ʹ˃˃ˎˊʽˁˈˌ 

ˁʾ˄ʵˎ˄ˇˌΣ ɼʰ˂ʰ˃ˉʱˁʰΣ ʃˏ˂ʹΣ ɾˇˎʸʱˁʽΣ ɿˇ˃ʺΣ ʽˋˈ˔ˊˇ˄ʶˌ ˁʰ˃ˉˏ˂ʶˌΣ GIS, HEC-RAS 
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Executive summary 

Introduction 

Floods are among the most important natural hazards due to the increasing number of 

inundation events with their associated social and economic repercussions. In the context of 

reducing the adverse consequences of floods regarding human health, environment, cultural 

heritage and economic activity, EU enacted the Directive 2007/60 on the assessment and 

management of flood risks. According to the framework of this Directive, every EU Member is 

required to implement an integrated process involving preliminary estimation of flood prone 

areas relevant to their water courses and coast lines, flood hazard and risk maps and 

coordinated flood risk management plans for the vulnerable areas. 

This diploma thesis aims at assessing flood risk in Ali - Efenti catchment, Central Greece, the 

upper part of Pinios river. The frequency and the severity of rainfall events in conjunction with 

the consequences occurred make this area appropriate to be investigated. In the first part of 

this thesis, a GIS-based spatial multi-criteria analysis is conducted for the identification of 

flood prone areas at watershed scale. Given the areas which are potentially at risk of flooding, 

hydrological analysis is also performed based on the unit hydrograph theory that is applied to 

simulate the rainfall ς runoff process in four subbasins of the catchment described above, 

namely Kalabaka, Pili, Mouzaki and Nomi (upstream). The hydrological analysis concerns three 

historic rainfall events inducing flood. Alongside, a hydrometeorological analysis for a 

sequence of historic flood events recorded during the last decade is made using the available 

rainfall data. In the context of the integrated approach of flood hazard estimation within the 

study area, hydraulic simulation using the HEC-RAS software is carried out downstream the 

abovementioned subbasins for the most severe rainfall event. In this way, the identification 

of floodplains is possible, which is necessary for the integrated flood risk management, 

forecasting and mitigation that is within the frame of future research. 

Materials and Methods 

Study area 

Ali - Efenti watershed constitutes a subbasin of the broader Pinios river catchment in the 

northwest part of the River Basin District (RBD) of Thessaly. It is located between the 

longtitude нмϲмоϥ9 - ннϲсϥ9 and the latitude офϲроϥb - офϲмуϥb. Study area is up to the Ali - 

Efenti bridge, close to the Amygdalia location (downstream). Within the study area Pinios river 

has experienced frequent flood episodes due to intense storms occurred especially in the 

west. 
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Ali ς Efenti catchment covers an area of about 2806 km2 and also includes a 144.81 km long 

section of Pinios river. Elevation ranges from 84 to 2205 m with mean elevation 554 m. In 

regard with the precipitation depth, the mean annual rainfall is approximately 687 mm with 

higher values observed in the mountainous parts of the western part of the basin. The 

predominant land cover type according to Corine Land Cover (2012) classification is 

permanently irrigated land and transitional woodland-shrub along with broad-leaved forest 

follow. Generally, the area appears as a plain bounded by hills and is mainly exploited as 

cultivated land. 

Data used 

The datasets in which the analysis was based are the Digital Elevation Model (DEM), Corine 

Land Cover (2012) and other DEM-derived geomorphological and hydrological attributes, such 

as the slope and streams definition. Finally, the  soil type (A, B, C, D) according to SCS (1972) 

is taken into consideration. The DEM (Figure 1) was provided by the National Cadastre and 

Mapping Agency S.A., with a cell size of 5x5 m. DEM along with the stream network of the 

study area is depicted in Figure 1.  

 
Figure 1: DEM and stream network of the study area 
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Further investigation is based on the available hydro-meteorological data of the recent 

historic flood events occurred within the study area. More specifically, the 10 ς min rainfall 

measurements of the adjacent to the catchment area rain gauges were used. 

Multi-criteria analysis 

A GIS - based (spatial) multi-criteria analysis and evaluation framework has been developed 

and implemented at catchment scale for the identification of the potentially flood prone 

areas. Multi-Criteria Analysis (MCA) is used to analyse a series of alternatives or objectives 

with a view to ranking them from the most preferable to the least preferable using a 

structured approach. The results of MCA are often a set of weights linked to the various 

objectives (Papaioannou, 2014). In order to weight the criteria selected, Analytical Hierarchy 

Process (AHP) has been applied based on the following steps: definition of the unstructured 

problem, development of the AHP hierarchy, creation of the pairwise comparison table, 

estimation of the relative weights, consistency evaluation and overall rating of the method. 

The pairwise comparison is based on the fundamental comparison scale introduced by Saaty 

in 1977 (Table 1). 

Table 1: Scale for pairwise comparison (Saaty, 1977) 
(Drobne and Lisec, 2009)  

 

 

In this study, the following spatial criteria have been considered:  

C1) Corine Land Cover (2012), C2) Slope, C3) Elevation (DEM), C4) Rainfall, C5) Soil Type, C6) 

Imperviousness. The efficiency of the comparison between the primary factors as well as the 

resulting weighting factors was verified with the Consistency Ratio approach (CR) according 

to which, CR should not overcome 10%. 

The results of the pairwise comparison process, the final weights and the indices of CR analysis 

are presented in the following tables (Tables 2-4). 
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Table 2: Square pairwise comparison matrix of the employed criteria  

 C1 C2 C3 C4 C5 C6 

C1 1 1/3 4 2 4 2 

C2 3 1 5 4 5 2 

C3 1/4 1/5 1 1/3 1/2 1/2 

C4 1/2 1/4 3 1 4 1/2 

C5 1/4 1/5 2 1/4 1 1/2 

C6 1/2 1/2 2 2 2 1 

 

Table 3:  Normalized factor weights using the AHP method 

C1 Land Cover 0.218 

C2 Slope 0.378 

C3 Elevation 0.054 

C4 Rainfall 0.139 

C5 Soil Type 0.068 

C6 Imperviousness 0.149 

 

Table  4: Consistency Index (CI), Random Consistency Index (RI) and Consistency Ratio (CR) 

Coefficient Value 

CI 0.068 

RI 1.24 

CR 0.055 

 

All derived features have the same spatial resolution (5x5 m cell size) and were calculated as 

normalized criteria within the scale from zero (0), indicating low vulnerability, to one (1), for 

high vulnerability, to increase objectivity and general application of the method in other 

watersheds.  

Figure 2 presents the six selected geomorphologic indices and their normalized spatial 

distribution used for the detection of potential flood-prone areas.  
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Figure 2: Standarized criteria (C1-C6) 

Hydrometeorological analysis 

The hydrometeorological analysis concerns historic flood events data. As historical flood 

recordings for the last years have been collected by several authorities, newspapers, local 

interviews and testimonies of flood victims. More specifically, historic flood events occurred 

within the study area during the last decade are taken into consideration.  

Rainfall data series were provided by NOANN (Lagouvardos et al., 2017) and they concern 10 

- minute rainfall measurements (in mm/10min). Nine stations used namely Trikala, Karditsa, 

Larissa, Gardiki, Kalabaka, Plastira, Koniskos, Metsovo and Pertouli. During the data analysis 
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and processing, it was observed that the availability in rainfall measurements for all events is 

not systematic for all stations, thus a selection was made.  

The rainfall events selected for further analysis are presented below:  

¶ 11/09/2010 

¶ 15/04/2012 

¶ 30/12/2012 

¶ 12/11/2013 

¶ 01/02/2015 

¶ 16/01/2016 

¶ 22/05/2016 

¶ 23/08/2016 

¶ 09/09/2016 

¶ 09/03/2017 

¶ 16/11/2017  

For each of the employed flood events the total precipitation, the duration and the return 

period for rainfall duration of 1, 2, 6, 12, 24 and 48 h are determined. The total rainfall height 

as well as the duration of each event are directly calculated from the 10 - minute historic 

observations. Return period is determined through the intensity-duration-frequency (IDF) 

curves that are available for various stations in the region. The IDF parameters are determined 

in the frame of the implementation of the 2007/60/EC directive. 

Hydrological analysis 

Three historic events were selected for hydrological analysis, as follows: 

¶ 01/02/2015 

¶ 22/05/2016 

¶ 09/09/2016 

During these three events, high total rainfall depth and duration was recorded leading to 

considerable impacts.  

Hydrological analysis for these events is based on the unit hydrograph theory. In order to 

determine the unit hydrograph, the time ς area diagram method is applied mainly executed 

in GIS environment.  

The time - area methods were developed in recognition of the importance of the time 

distribution of rainfall on runoff (Singh, 1992). The basic idea of these methods is the time ς 
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area histogram, which indicates the distribution of partial watershed areas contributing to 

runoff at the watershed outlet as function of travel time. These areas are bounded by 

isochrones curves. An ΨisochroneΩ is a contour joining those point in the watershed that are 

separated from the outlet be the same travel time. The isochrones cannot cross one another, 

cannot close and can only originate or terminate on the watershed boundary (Singh, 1992). 

Derivation of the time - area diagram requires knowledge of the soil roughness, the terrain 

slope, as well as the distribution of flow directions and velocities over the watershed (Muzik, 

1996). The flow chart of the method applied is presented in the following figure (Figure 3). 

 
Figure 3: Flow chart of time ς area method 

To estimate the discharge at the outlet of the basin and create the corresponding flood 

hydrograph, well-distributed rainfall data are required. The rainfall time series for the three 

selected events represent the precipitation measured at the point where rain gauges are 

located. Therefore, surface integration is needed to be applied in order to deduce point 

observations to surface rainfall representative for the entire catchment. For this purpose, in 

this study, Thiessen polygon method is applied using GIS techniques. 

Thiessen polygon is a commonly used methodology for computing the mean areal 

precipitation for a catchment from rain gauge observations which was presented by Thiessen 

(1911). The method is found on the assumption that measured amounts at any station can be 

https://link.springer.com/referenceworkentry/10.1007%2F1-4020-4497-6_220#CR1_1-4020-4497-6_220
https://link.springer.com/referenceworkentry/10.1007%2F1-4020-4497-6_220#CR1_1-4020-4497-6_220
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applied halfway to the next station in any direction, which means that for any point rainfall is 

equal to the observed rainfall at the closest gauge. The weights of the rain gauges are 

computed by their relative areas, which are estimated with the Thiessen polygon network. 

The polygons are formed by the perpendicular bisectors of the lines joining nearby stations. 

The area of each polygon is used to weight the rainfall amount of the station in the center of 

the polygon. If the amount for any station is missing, the polygon must be changed. The 

limitation of the method is that Thiessen polygons are unable to consider orographic 

differences in rainfall distributions (Schumann, 1998). 

Subsequently, hydrological losses were identified through the SCS - CN method to calculate 

the net rainfall that accounts for the direct runoff. The Curve Number (CN) was developed by 

the USDA Natural Resources Conservation Service and is an empirical parameter used in 

hydrology for predicting direct runoff or infiltration from rainfall excess. The runoff CN is based 

ƻƴ ǘƘŜ ŀǊŜŀΩǎ ƘȅŘǊƻƭƻƎƛŎ ǎƻƛƭ ƎǊƻǳǇΣ ƭŀƴŘ ǳǎŜ ŀƴŘ ǎƻƛƭ ƳƻƛǎǘǳǊŜ ŎƻƴŘƛǘƛƻƴǎΦ Since it is a function 

of the soil and land use of a drainage basin, estimation of a curve number requires mapping 

of the soil and land use within the drainage basin boundaries, and specification of unique soil 

types and unique land use categories. In this study, CN is estimated according to the CN tables 

in a way to represent the mean conditions of soil group and soil moisture of the whole basin. 

The resulting water losses are distributed over time according to the Initial and constant-rate 

loss model. The concept of the initial and constant-rate model is that the maximum potential 

infiltration rate is constant. The initial loss is added to the model to represent interception and 

depression storage (Feldman, 2000). These two parameters of constant rate and initial loss 

indicate the physical characteristics of soil, land use and antecedence conditions of basin. 

According to American standards, range of initial loss in forest area is between 10 to 20 

percent of rainfall and it varies between 0.1 to 0.2 inches in urban areas. Constant loss rate 

shows the final capacity of soil (Saleh, 2011). 

The derived unit hydrographs along with the surface rainfall data result in the creation of the 

flood hydrograph. According to Singh (1976) direct surface runoff rates at homologous times 

are considered proportional to different amounts of rainfall excess of the same duration. The 

assumed noninterference of the time distribution of concurrent surface runoffs from various 

storm periods permits the synthesis of flood hydrographs based on the principle of 

superposition. Thus, the use of a unit hydrograph to compute flood hydrographs from various 

storms is based on the principles of linearity and superposition. 
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The total discharge at the outlet of the basin is calculated by adding the base flow, which 

represents the water seeping into the stream from groundwater, helping to keep water in 

streams during droughts. According to the Flood Risk Management Plan for the River District 

Basin of Thessaly, in flood studies as base flow is commonly considered the mean annual 

specific runoff (q) of the river.  

In agreement with all the above, in this research, base flow is calculated by multiplying the 

specific runoff proposed in the Flood Risk Management Plan for Pinios river draining through 

Ali ς Efenti catchment (0.014 m3/s/km2) with the basin of special interest area. Due to the 

seasonality phenomenon, base flow value copes with fluctuations with the highest values be 

noted between December ς February and the lowest between July ς August, when both 

precipitation and runoff are minor. Thus, the specific flow depending on the period that event 

under consideration occurred is equal to 0.014, 0.011 and 0.007 m3/s/km2 for the events of 

01/02/2015, 22/05/2016 and 09/09/2016, respectively. 

The hydrological analysis concerns four subbasins of the initial basin hence all the processes 

described before are repeating for each of them, separately. In particular, the basins of 

Kalabaka in the north, Pili and Mouzaki in the southwest and Nomi (upstream) covering most 

of the whole basin area except for the eastern part, are considered. The main topographic 

attributes of these basins are presented in the following Table (Table 5). 

Table 5: Topographic attributes of the employed subbasins 

Basin  Area (km2) Mean Elevation (m) Mean Slope (ɕ) 

Kalabaka 1016.12 840.05 48.32 

Pili 132.88 950.80 66.10 

Mouzaki 143.49 816.14 58.63 

Nomi (upstream) 2017.65 656.76 42.16 

 

The relative position of the regarded basins as to the initial Ali ς Efenti watershed is depicted 

in Figure 4. 
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Figure 4: Kalabaka; Pili; Mouzaki and Nomi (upstream) basins 

Hydraulic analysis 

In the context of the integrated approach of flood hazard estimation, hydraulic simulation is 

attempted in four positions within the initial watershed of Ali ς Efenti. More specifically, a 2D 

hydrodynamic unsteady flow analysis is conducted, using the software HEC ς RAS 5.0.7 for 

Kalabaka, Pili, Mouzaki and Nomi, downstream areas. HEC-RAS is a freeware hydraulic model 

which can be used for one-dimensional steady and unsteady flow hydraulics computations. 

Regarding unsteady flow computations, Saint-±Ŝƴŀƴǘ 9ǉǳŀǘƛƻƴǎΩ ƴǳƳŜǊƛŎŀƭ ǎƻƭǳǘƛƻƴ ƛǎ 

approximated using an implicit finite difference approach through the computational Box 

Scheme (USACE, 2016). During the model building setup, the stream network, the terrain, the 

land use and the boundary conditions were ascertained. The terrain was defined by the Digital 

Elevation Model input feature of 5x5 m pixel size resolution. The land use layer was based on 
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the Corine Land Cover (2012) shapefile. As an upper boundary condition, the corresponding 

ŦƭƻƻŘ ƘȅŘǊƻƎǊŀǇƘ ŀǎ ŎŀƭŎǳƭŀǘŜŘ ƛƴ ŀ ǇǊŜǾƛƻǳǎ ǎǘŀƎŜ ǿŀǎ ǳǎŜŘΦ aŀƴƴƛƴƎΩǎ ǊƻǳƎƘƴŜǎǎ ŎƻŜŦŦƛŎƛŜƴǘ 

was integrated in the model by the land use input. The simulation outputs are evaluated in 

reference to the inundation rendered in historic press records. Finally, maps for the maximum 

depth and maximum velocity are produced for the resulting floodplain area.  

Results and discussion 

The first part of the analysis concerns the GIS-based MCDM for the flood prone areas 

identification. Pairwise comparison application and analysis produced the relative weights of 

the study factors. Table 4 (in the Materials and Methods section) presents these weights and 

denote that the most important factors that increase the level of flood vulnerability are the 

slope and the land use. Hence, flood prone areas identification depends mainly on these two 

factors. The composition of all the standardized criteria is achieved using the weighted linear 

combination (WLC) approach that is incorporated into the ArcGIS environment. As a result, 

the final map that depicts the flood vulnerable areas is created. In order to classify the classes 

(low-high) of potentially flood prone areas, the Natural Breaks (Jenks) method is applied and 

compared to the manual clustering technique. Three classes for potentially flood prone areas 

are determined: 1) Low, 2) Medium, 3) High.  

As shown in Figure 5, the most prone areas are located in the lowlands, while a lower 

percentage represent the areas that are standing close to the rivers. On the contrast, areas 

that are tended to be on the higher grounds and further away from the high drainage density 

ŀǊŜŀǎ ŀǊŜ ǇƻǘŜƴǘƛŀƭƭȅ ǎǳǎŎŜǇǘƛōƭŜ ǘƻ άƭƻǿέ ǘƻ άƳŜŘƛǳƳέ ƭŜǾŜƭ ƻŦ ŦƭƻƻŘ ƘŀȊŀǊŘΦ 

Additionally, the classification technique that is followed is a decisive fact that influences 

significantly the flood vulnerability mapping. More specifically, by setting stricter boundaries 

in the high-risk class, areas that are prone to high flooding vulnerability are limited in 

urbanized land and impervious surfaces, which leads to an underestimation of the real spatial 

distribution of the flood hazard (Figure 5.3). Conversely, the most prone areas extend to a 

larger scale in the case of broadening the relevant class (Figure 5.1). A mean situation is 

depicted in Figure 5.2, where the most critical areas in terms of flooding occurrence are 

associated with low elevation, mild slope profile, urban fabric, whereas riparian mountainous 

areas are excluded. Hence it is considered more rational comparing to the other clustering 

scenarios as better represents the flood risk in the whole study area. However, despite the 

different distribution of the flood hazard depending on the classification method applied, it is 

obvious as an overall conclusion that downstream lowland zones subject to the highest risk of 

inundation event. 
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Figure 5: Flood vulnerability map with Natural Breaks and manual classification alternatives 

(5.1, 5.2, 5.3)  
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Analysis and interpretation of hydrometeorological data showed that most events are of high 

frequency (low return period). More precisely, the return periods of the most of historic 

events examined are estimated equal to as less than one year.  

Within the flood analysis approach a hydrological analysis was applied in order to simulate the 

rainfall ς runoff model at catchment scale. More specifically four subbasins of the Ali Efenti 

catchment were considered, namely Kalabaka, Pili, Mouzaki and Nomi (upstream), as 

described previously. For each of them the unit hydrograph was determined using the Time ς 

Area Diagram method combined with GIS and HEC-GeoHMS techniques by creating the 

corresponding time ς area histogram. An indicative time ς area histogram (number of cells vs 

time) created in GIS concerning the basin of Kalabaka is presented in Figure 6. 

 
Figure 6: Time ς area histogram of Kalabaka position 

However, in the case of Pili basin the results of this method were not satisfactory as the 

method was not capable for simulating the rainfall-runoff process in the basin, and, thus 

hydrologic measurements from the PPC were used to calculate the unit hydrographs (UH). The 

resulting UHs for the four basins are presented in Figure 7. 
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(a) (b) 

 
                                        (c)                                                                                           

 
(d) 

Figure 7: Unit hydrographs for the basins of Kalabaka (a), Pili (b), Mouzaki (c) and Nomi, 
upstream (d) 

According to the derived UH, the highest runoff as well as the longest peak time is noticed in 

Nomi basin, which dominates in size, while the ascending part of the curve appears lower 

gradient in comparison with the basins of Kalabaka, Pili and Mouzaki. 

Unit hydrographs are subsequently used for analyzing and deriving flood hydrographs, 

resulting from a known storm that differs for each subbasin. Historical rainfall data from three 

storm events were considered, occurred at 01/02/2015, 22/05/2016 and 09/09/2016. The 

derived flow hydrographs of the examined basins (Kalabaka, Pili, Mouzaki and Nomi, 

upstream) are presented in Figure 8 ς Figure 19. 

 
Figure 8: Flow hydrograph of Kalabaka position, event: 01/02/2015 
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Figure 9: Flow hydrograph of Pili position, event: 01/02/2015 

 
Figure 10: Flow hydrograph of Mouzaki position, event: 01/02/2015 

 
Figure 11: Flow hydrograph of Nomi (upstream) position, event: 01/02/2015 

 
Figure 12: Flow hydrograph of Kalabaka position, event: 22/05/2016 
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Figure 13: Flow hydrograph of Pili position, event: 22/05/2016 

 
Figure 14: Flow hydrograph of Mouzaki position, event: 22/05/2016 

Figure 15: Flow hydrograph of Nomi (upstream) position, event: 22/05/2016 

 
Figure 16: Flow hydrograph of Kalabaka position, event: 09/09/2016 
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Figure 17: Flow hydrograph of Pili position, event: 09/09/2016 

 
Figure 18: Flow hydrograph of Mouzaki position, event: 09/09/2016 

 
Figure 19: Flow hydrograph of Nomi (upstream) position, event: 09/09/2016 

The hydrodynamic simulation, which was performed based on available input data regarding 

land use distribution, manning coefficient values and the flood hydrographs of the strongest 

event (01/02/2015) as determined in the previous step, denotes a general overestimation in 

the flood inundation extent. An exaggerated floodplain was mainly noted in the simulation 

area close to Nomi settlement, where the quality of data used (DEM, Manning coefficient) 

constitutes a decisive factor due to the prevailing low elevation and mild to zero slopes. In 

regard with the 2D flow areas downstream the basins of Kalabaka, Pili and Mouzaki, hydraulic 

analysis showed that inundation flow is accumulated mostly within the riverbed. Thus, the 

areas close to the river including settlements and cultivated land are not put in jeopardy by 
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this specific rainfall event. Besides, the high slopes facilitate the runoff process to the outlet 

of the catchment.  

Additional attempts that were made in case of Nomi to amend the derived results showed 

that the model could not overcome the inaccuracies/deficiencies in DEM and Manning values. 

Highly ǾŀǊȅƛƴƎ ǾŀƭǳŜǎ ƻŦ ǘƘŜ aŀƴƴƛƴƎΩǎ ǊƻǳƎƘƴŜǎǎ ŎƻŜŦŦƛŎƛŜƴǘ ƎƛǾŜ ŀ ǎƛƳƛƭŀǊ ǇƛŎǘǳǊŜ ƻŦ ŦƭƻƻŘ 

conditions. In fact, flood wave transition is intensively influenced by the floodplain 

topography, as inaccurately defined by the DEM. The latter is improperly coarse in the plain, 

in particular along and at the banks of the river, as noted through further geospatial 

observation and analysis. Alongside, incorrect rises of land surface and blurred river bank 

boundaries have been detected.  

Hydraulic analysis results for the three positions are depicted in Figures 20-25. According to 

the resulting maps, simulation in the first position of interest, named Kalabaka, showed that 

in the upper and middle part there is an overflow of the river which is expanded over the 

adjacent agricultural areas where low flow depths are observed (about 0.2 m). On the 

opposite, the simulation conducted downstream of Pili and Mouzaki positions for the same 

event showed that flood is not expanded out of the river banks, in the riparian areas. 

Alongside, generally relatively low flow velocities emerged apart from the main river, as it is 

shown in the corresponding maps, which is expected due to the relatively high frequency of 

the examined events.  
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Figure 20: Maximum flow depth downstream the basin of Kalabaka 

 
Figure 21: Maximum flow depth downstream the basin of Pili 



                              ɲʽˉ˂˖˃ʰˍʽˁʺ ɳˊʴʰˋʾʰΥ ɸʶˇʵ˗ˊʰ ɵΦ ɮ˄ʵˊʽˁˇˉˇˏ˂ˇˎ 

xxxviii 
 

 
Figure 22: Maximum flow depth downstream the basin of Mouzaki 

 
Figure 23: Maximum flow velocity downstream the basin of Kalabaka 
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Figure 24: Maximum flow velocity downstream the basin of Pili 

 
Figure 25: Maximum flow velocity downstream the basin of Mouzaki 
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Conclusions 

The objective of this diploma thesis was to develop and implement an integrated methodology 

regarding flood risk assessment for frequent flood events occurring in Ali ς Efenti catchment. 

The analysis includes hydrometeorological, hydrological and hydraulic aspects of flood risk 

analysis and management and the main findings are summarized as follows:  

¶ During the investigation of the flood history relevant to the study area it was found 

that the main impacts derived from flood events concern the agricultural land and the 

road network. 

¶ The MCDM followed for the identification of flood prone areas showed an extended 

vulnerable area in the lowlands, however, estimations are driven by the technique 

followed for flood vulnerability classification. 

¶ The hydrometeorological analysis of recent rainfall events inducing flooding revealed 

that most of them are characterized by high cumulative precipitation and duration, but 

they are related to low return period. 

¶ The time-area diagram method was a satisfactory approach to determine the UH for 

the most subbasins.  

¶ The basin of Nomi (upstream) is characterized by lower hydrological losses due to the 

lower presence of forests and higher contribution of agricultural land, resulting in an 

increased CN value, in comparison with the rest basins. 

¶ The derived flood hydrographs show that the highest values of both the runoff and the 

flood volumes correspond to the basin of Nomi, primarily due to its considerable size 

and the intense presence of flat lowland areas. On top of that, higher runoff peaks and 

larger volumes were caused from the event with the longest duration and the highest 

total precipitation. 

¶ Hydraulic analysis that provides maximum water velocity and depth values showed, 

via the corresponding mapping, that flooding associated with the Kalabaka, Pili and 

Mouzaki downstream areas, occurs mainly within the river banks, thus adjacent 

urbanized and cultivated areas are not at risk. However, the analysis near Nomi 

settlement demonstrated weakness mainly due to deficiencies and limitations of the 

DEM and uncertainty in the Manning coefficient determination, especially in the 

lowlands and inside the mainstream. 

¶ As an overall conclusion, there is an increased flood vulnerability in the lowlands, 

which is explicitly verified by the flood history of the area. Hence, further investigation 

should be conducted concerning the following impacts, as well as, coordinate 
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mitigation actions in order for the vulnerable areas to be protected, also after 

considering the impact of more extreme rainfall events.  
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1 ɳʽˋʰʴ˖ʴʺ 

1.1 ɱʶ˄ʽˁʱ 

1.1.1 ʁʽ ˉ˂ʹ˃˃ˏˊʶˌ ˖ˌ ˒ˎˋʽˁʷˌ ˁʰˍʰˋˍˊˇ˒ʷˌ 

ʁʽ ˉ˂ʹ˃˃ˏˊʶˌ ʶʾ˄ʰʽ ˒ˎˋʽˁʱ ˒ʰʽ˄ˈ˃ʶ˄ʰΣ ʰ˒ˇˏ ˋˎ˄ʺʻ˖ˌ ˉˊˇʷˊ˔ˇ˄ˍʰʽ ʰˉˈ ˃ʶˍʶ˖ˊˇ˂ˇʴʽˁʷˌ 

ˁʰˍʰˋˍʱˋʶʽˌΣ ˈ˃̟ ˌ ˋˎ˃ʲʰʾ˄ˇˎ˄ ˈˍʰ˄ ʹ ˔˖ˊʹˍʽˁˈˍʹˍʰ ˍˇˎ ˋˎˋˍʺ˃ʰˍˇˌ ʰˉˇˋˍˊʱʴʴʽˋʹˌΣ 

˒ˎˋʽˁˇˏ ʺ ʰ˄ʻˊ˖ˉˇʴʶ˄ˇˏˌΣ ʵʶ˄ ˃ˉˇˊʶʾ ˄ʰ ʵʽˇ˔ʶˍʶˏˋʶʽ ˍˇ˄ ˈʴˁˇ ˄ʶˊˇˏ ˉˇˎ ˉʰˊʱʴʶˍʰʽ ʰˉˈ 

ˍʹ ʲˊˇ˔ˈˉˍ˖ˋʹΦ ʆʰ ˒ˎˋʽˁʱ ˒ʰʽ˄ˈ˃ʶ˄ʰ ˉˇˎ ˉˊˇˁʰ˂ˇˏ˄ ˉ˂ʹ˃˃ˏˊʶˌ ʵʶ˄ ˃ˉˇˊˇˏ˄ ˄ʰ 

ʶ˂ʶʴ˔ʻˇˏ˄Σ ʰ˂˂ʱ ˇʽ ʴʶ˖˂ˇʴʽˁʷˌΣ ʴʶ˖˃ˇˊ˒ˇ˂ˇʴʽˁʷˌ ˁʰʽ ʶʵʰ˒ˇ˂ˇʴʽˁʷˌ ˋˎ˄ʻʺˁʶˌ ˍʹˌ ˂ʶˁʱ˄ʹˌ 

ʰˉˇˊˊˇʺˌ ʶʾ˄ʰʽ ʵˎ˄ʰˍˈ˄ ˄ʰ ˍˊˇˉˇˉˇʽʹʻˇˏ˄ ˃ʶ ˍʹ˄ ʰ˄ʻˊ˗ˉʽ˄ʹ ʶˉʷ˃ʲʰˋʹΦ  

ʅˏ˃˒˖˄ʰ ˃ʶ ˍʹ ɱʶ˄ʽˁʺ ɱˊʰ˃˃ʰˍʶʾʰ ʃˇ˂ʽˍʽˁʺˌ ʃˊˇˋˍʰˋʾʰˌΣ ˇʽ ˉ˂ʹ˃˃ˏˊʶˌ ʰˉˇˍʶ˂ˇˏ˄ ˍʹ 

ʵʶˏˍʶˊʹ ˉʽˇ ˋˎ˔˄ʺ ˒ˎˋʽˁʺ ˁʰˍʰˋˍˊˇ˒ʺΣ ˃ʶˍʱ ˍʽˌ ʵʰˋʽˁʷˌ ˉˎˊˁʰʴʽʷˌΦ ʃ˂ʹ˃˃ˏˊʰ ˋˎ˃ʲʰʾ˄ʶʽ 

˂ˈʴ˖ ˊʰʴʵʰʾ˖˄ ʲˊˇ˔ˇˉˍ˗ˋʶ˖˄ ˁʰʽ ʽˋ˔ˎˊ˗˄ ˁʰˍʰʽʴʾʵ˖˄Σ ʰˉˈ ˍʹ˄ ʰˏ˅ʹˋʹ ˍʹˌ ˋˍʱʻ˃ʹˌ ˍ˖˄ 

ˉˇˍʰ˃˗˄ ʺ ʰˉˈ ˍʹ˄ ˍʺ˅ʹ ˍˇˎ ̝ ʽˇ˄ʽˇˏΣ ˁʰʻ˗ˌ ʶˉʾˋʹˌ ˁ ʰʽ ʰˉˈ ˎˉˇ˔˗ˊʹˋʹ ˒ˊʰʴ˃ʱˍ˖˄ ˁʰʽ ˋˍʹ˄ 

ˉʶˊʾˉˍ˖ˋʹ ʰˎˍʺ ˇʽ ˋˎ˄ʷˉʶʽʶˌ ʶʾ˄ʰʽ ˉˇ˂ˏ ˃ʶʴʱ˂ʶˌΦ 

ɶ ˉ˂ʹ˃˃ˏˊʰ ʰˉˈ ˒ˎˋʽˁʱ ʰʾˍʽʰ ʶʾˍʶ ˉʰˊˇˎˋʽʱʸʶʽ ʲˊʰʵʶʾʰ ʶ˅ʷ˂ʽ˅ʹ ʶʾˍʶ ʰ˄ʺˁʶʽ ˋˍʹ˄ ˁʰˍʹʴˇˊʾʰ 

ˍʹˌ ˅ʰ˒˄ʽˁʺˌ ˉ˂ʹ˃˃ˏˊʰˌ (flashfloodύΣ ˉˇˎ ʶʾ˄ʰʽ ˁʰʽ ˍˇ ˉʽˇ ˋˎ˄ʹʻʽˋ˃ʷ˄ˇ ˒ʰʽ˄ˈ˃ʶ˄ˇ ˋˍʹ˄ 

ɳ˂˂ʱʵʰΦ ʅˍˇ˄ ʶ˂ ˂ʹ˄ʽˁˈ ˔˗ˊˇ ˇʽ ˉ˂ʹ˃˃ˏˊʶˌ ˇ˒ʶʾ˂ˇ˄ˍʰʽ ˋʶ ˁʰˍʰˊˊʰˁˍ˗ʵʶʽˌ ʲˊˇ˔ʷˌΣ ˇʽ ˇˉˇʾʶˌ 

ˋˎ˄ˇʵʶˏˇˎ˄ ˍʹ ʵʽʷ˂ʶˎˋʹ ˎ˒ʷˋʶ˖˄Φ  

ɶ ˅ʰ˒˄ʽˁʺ ˉ˂ʹ˃˃ˏˊʰ ʶʾ˄ʰʽ h ˉ̌ˍʷ˂ʶˋ˃ʰ ʰˍ˃ˇˋ˒ʰʽˊʽˁ˗˄ ʵʽʰˍʰˊʰ˔˗˄Σ ˇʽ ˇˉˇʾʶˌ ̀ ˎ˄ˇʵʶˏˇ˄ˍʰʽ 

ʰˉˈ ˊʰʴʵʰʾʶˌ ʲˊˇ˔ˇˉˍ˗ˋʶʽˌΣ ˃ʶ ˃ʶʴʱ˂ʰ ˉˇˋʱ ʲˊˇ˔ʺˌ ˋʶ ˋˏ˄ˍˇ˃ˇ ˔ˊˇ˄ʽˁˈ ʵʽʱˋˍʹ˃ʰΦ ʁʽ 

˅ʰ˒˄ʽˁʷˌ ˉ˂ʹ˃˃ˏˊʶˌ ˉˊˇˁʰ˂ˇˏ˄ˍʰʽ ʰˉˈ ˁʰˍʰʽʴʾʵʶˌ ˉˇˎ ˁʽ˄ˇˏ˄ˍʰʽ ʰˊʴʱ ʺ ˁʽ˄ˇˏ˄ˍʰʽ ˉʱ˄˖ 

ʰˉˈ ˍʹ˄ ʾʵʽʰ ˉʶˊʽˇ˔ʺ. ʃˇ˂˂ˇʾ ˉʰˊʱʴˇ˄ˍʶˌ ˋˎ˃ʲʱ˂˂ˇˎ˄ ˋʶ ˃ʾʰ ˅ʰ˒˄ʽˁʺ ˉ˂ʹ˃˃ˏˊʰΣ ˈˉ˖ˌ ʹ 

ʷ˄ˍʰˋʹ ˍʹˌ ʲˊˇ˔ʺˌ ˁʰʽ ʹ ʵʽʱˊˁʶʽ ɦ ˍʹˌΣ ʹ ˍˇˉˇʴˊʰ˒ʾʰΣ ˇʽ ˋˎ˄ʻʺˁʶˌ ˍˇˎ ʶʵʱ˒ˇˎˌΣ ʹ 

˒ˎˍˇˁʱ˂ˎ˕ʹΣ ʹ ˁʰˍʰˋˍˊˇ˒ʺ ˍ˖˄ ʵʰˋ˗˄ ˁʰʻ˗ˌ ˁʰʽ ʹ ʰˋˍʽˁˇˉˇʾʹˋʹΦ ʁʽ ˅ʰ˒˄ʽˁʷˌ ˉ˂ʹ˃˃ˏˊʶˌ 

ʶ˃˒ʰ˄ʾʸˇ˄ˍʰʽ ˋʶ ˃ʽˁˊˈ ˔ˊˇ˄ʽˁˈ ʵʽʱˋˍʹ˃ʰ ˂ʾʴ˖˄ ˖ˊ˗˄ ʺ ˂ʽʴˈˍʶˊˇ ˁʰʽ ʷ˔ˇˎ˄ ˋʰ˄ ʰˉˇˍʷ˂ʶˋ˃ʰ 

ˍʰ˔ʶʾʰ ˏ˕˖ˋʹ ˄ʶˊˇˏΣ ˍˇ ˇˉˇʾˇ ˋˍˇ ˉʷˊʰˋ˃ ɦ ˍˇˎ ˃ˉˇˊʶʾ ˄ʰ ˉˊˇˁʰ˂ʷˋʶʽ ˃ʶʴʱ˂ʶˌ 

ˁʰˍʰˋˍˊˇ˒ʷˌ ˍˈˋˇ ˋˍˇ ˒ˎˋʽˁˈ ˈˋˇ ˁʰʽ ˋ̱ ˇ ʰ˄ʻˊ˖ˉˇʴʶ˄ʷˌ ˉʶˊʽʲʱ˂˂ˇ˄Φ ʁʽ ˉ˂ʹ˃˃ˏˊʶˌ ˉˇˎ 

ʷ˔ˇˎ˄ ˋʰ˄ ʰʾˍʽˇ ˍʽˌ ʲˊˇ˔ˇˉˍ˗ˋʶʽˌΣ ˃ˉˇˊʶʾ ˄ʰ ˉˊˇˁʰ˂ʷˋˇˎ˄ ˁʰˍʰˋˍˊˇ˒ʽˁʷˌ ˁʰˍˇ˂ʽˋʻʺˋʶʽˌ 

ʶʵʰ˒˗˄ ό˂ʰˋˉˇˊ̌ ʷ̩). ʆʰ ˉʶˊʽˋˋˈˍʶˊʰ ʻˏ˃ʰˍʰ ʶ˅ʰʽˍʾʰˌ ˉ˂ʹ˃˃ˎˊ˗˄ ˉˊˇʷˊ˔ˇ˄ˍʰʽ ʰˉˈ ˍʽˌ 

˅ʰ˒˄ʽˁʷˌ ˉ˂ʹ˃˃ˏˊʶˌΦ 

ɴ˄ʰ ˋˉʰ˄ʽˈˍʶˊʰ ʶ˃˒ʰ˄ʽʸˈ˃ʶ˄ˇ ʶʾʵˇˌ ˉ˂ʹ˃˃ˏˊʰˌ ˋˍʹ˄ ɳ˂˂ʱʵʰ ʶʾ˄ʰʽ ʹ ̄ ʰˊʱˁˍʽʰ ˉ˂ʹ˃˃ˏˊʰΣ ʹ 

ˇˉˇʾʰ ʶ˃˒ʰ˄ʾʸʶˍʰʽ ˋˍʽˌ ˉʰˊʱˁˍʽʶˌ ˉʶˊʽˇ˔ʷˌ ˂ˈʴ˖ ˍˇˎ ˁˎ˃ʰˍʽˋ˃ˇˏ ˍʹˌ ʻʱ˂ʰˋˋʰˌ ʺ ˃ʽʰˌ 

˃ʶʴʱ˂ʹˌ ˂ʾ˃˄ʹˌΦ ʁ ˁˎ˃ʰˍʽˋ˃ˈˌ ˉˊˇˁʰ˂ʶʾˍʰʽ ˋˎ˄ʺʻ˖ˌ ʰˉˈ ˍˇˎˌ ʽˋ˔ˎˊˇˏˌ ʰ˄ʷ˃ˇˎˌ ˉˇˎ ˉ˄ʷˇˎ˄ 
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ˋˍʹ˄ ˉʶˊʽˇ˔ʺΣ ʶ˄˗ ˋˉʱ˄ʽʰ ˃ˉˇˊʶʾ ˄ʰ ʶ˃˒ʰ˄ʽˋˍˇˏ˄ ˁʰʽ ʻʰ˂ʱˋˋʽʰ ˁˏ˃ʰˍʰ ʲʰˊˏˍʹˍʰˌ. 

ɲʽʰʵʾʵˇ˄ˍʰʽ ˋˍʹ˄ ʶˉʽ˒ʱ˄ʶʽʰ ˍʹˌ ʻʱ˂ʰˋˋʰˌ ˃ʶ ˍʰ˔ˏˍʹˍʰ ʹ ˇˉˇʾʰ ʶ˅ʰˊˍʱˍʰʽ ʰˉˈ ˍˇ ˉʱ˔ˇˌ ˍˇˎ 

˄ʶˊˇˏ ˍʹˌ ʻʱ˂ʰˋˋʰˌ ˁʰʽ ʶʾ˄ʰʽ ˍʹˌ ˍʱ˅ʹˌ ˍ˖˄ нллƳκǎΦ ɼʰˍʱ ˍʹ˄ ʵʽʱʵˇˋʺ ˍˇˎˌ ˃ʶˍʰ˒ʷˊˇˎ˄ 

ˋʹ˃ʰ˄ˍʽˁʷˌ ˉˇˋˈˍʹˍʶˌ ˄ʶˊˇˏ ʰˉˈ ˍˇ˄ ˔˗ˊˇ ʴʷ˄ʶˋʹˌ ˍˇˎˌ ˋʶ ʱ˂˂ˇˎˌ ˔˗ˊˇˎˌΦ ʆʰ ˃ʶʴʰ˂ˏˍʶˊʰ 

ʻʰ˂ʱˋˋʽʰ ˁˏ˃ʰˍʰ ʲʰˊˏˍʹˍʰˌ ˉˊˇˁʰ˂ˇˏ˄ ˋʹ˃ʰ˄ˍʽˁʷˌ ˁʰˍʰˋˍˊˇ˒ʷˌ ˁʰʽ ʴʾ˄ˇ˄ˍʰʽ ʰʽˋʻʹˍʱ ˋʶ 

ˉˇ˂ˏ ˃ʶʴʱ˂ʶˌ ʰˉˇˋˍʱˋʶʽˌ. 

ʂˉ˖ˌ ˉˊˇʰ˄ʰ˒ʷˊʻʹˁʶΣ ʹ ˉ˂ʹ˃˃ˏˊʰ ʰˉˇˍʶ˂ʶʾ ʷ˄ʰ ʰˉˊˈʲ˂ʶˉˍˇ ˒ˎˋʽˁˈ ˒ʰʽ˄ˈ˃ʶ˄ˇ ˉˇˎ 

ˋˎ˄ˇʵʶˏʶˍʰʽ ʰˉˈ ˋʹ˃ʰ˄ˍʽˁʷˌ ʶˉʽˉˍ˗ˋʶʽˌ ˋˍˇˎˌ ˍˇ˃ʶʾˌ ˍʹˌ ʵʹ˃ˈˋʽʰˌ ˎʴʶʾʰˌΣ ˍˇˎ 

ˉʶˊʽʲʱ˂˂ˇ˄ˍˇˌΣ ˍˇˎ ˉˇ˂ʽˍʽˋ˃ˇˏ ˁʰʽ ˍʹˌ ˇʽˁˇ˄ˇ˃ʾʰˌΦ ʃ̔ ˇ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰΣ ˇʽ ˁˎ ˊʽˈˍʶˊʶˌ 

ʵˎ˄ʹˍʽˁʷˌ ʶˉʽˉˍ˗ˋʶʽˌ ʰˉˈ ˍʹ˄ ˉ˂ʹ˃˃ˏˊʰΣ ˋˏ˃˒˖˄ʰ ˃ʶ ˍˇ ʇʃɳɼɮΣ ʁ ʾ˄ʰʽ ˇʽ ʁ ˅ʺˌΥ  

- ʁ ˉʽˉˍ˗ˋʶʽˌ ˋˍʹ˄ ʰˋ˒ʱ˂ʶʽʰ ˁʰʽ ˎʴʶʾʰ ˍ˖˄ ˉˇ˂ʽˍ˗˄Υ ˉʷˊʰ˄ ˍˇˎ ˁʽ˄ʵˏ˄ˇˎ ʴʽʰ ˍʹ˄ ʰ˄ʻˊ˗ˉʽ˄ʹ 

ʸ˖ʺΣ ˉʶˊʽ˂ʰ˃ʲʱ˄ˇˎ˄ ˁˇʽ˄˖˄ʽˁʷˌ ʶˉʽˉˍ˗ˋʶʽˌ ʰˉˈ ˍʹ˄ ˉ˂ʹ˃˃ˏˊʰ ˁʰʽ ʸʹ˃ʾʶˌ ˋˍʹ˄ ˂ʶʽˍˇˎˊʴʾʰ 

ˋʹ˃ʰ˄ˍʽˁ˗˄ ˁˇʽ˄˖˒ʶ˂˗˄ ˎˉˇʵˇ˃˗˄ όˉΦ˔Φ ʵʾˁˍˎʰ ˁˇʽ˄ʺˌ ˖˒ʷ˂ʶʽʰˌΣ ˄ˇˋˇˁˇ˃ʶʾʰΣ ʴʹˊˇˁˇ˃ʶʾʰΣ 

ˋ˔ˇ˂ʶʾʰ ˁʰʽ ʃʰ˄ʶˉʽˋˍʺ˃ʽʰύΣ ʶ˒ˈˋˇ˄ ʰˎˍʱ ʶʾ˄ʰʽ ʶˎˉʰʻʺ ˋˍʹ ˄̄ ˂ʹ˃˃ˏˊʰ 

- ˇʽˁˇ˄ˇ˃ʽˁʷˌ ʶˉʽˉˍ˗ˋʶʽˌΥ ˋˍʹ˄ ʰ˅ʾʰ ʰˁʽ˄ʺˍ˖˄ όˇʽˁʽˋ˃ˇʾΣ ˉˈ˂ʶʽˌΣ ˇʽˁʾʶˌ ˋˍˇ˄ ˉʶˊʽʰˋˍʽˁˈ 

˔˗ˊˇύ ˁʰʽ ˁʽ˄ʹˍ˗˄ ʽʵʽˇˁˍʹˋʽ˗˄ όˉΦ˔Φ ʰˎˍˇˁʾ˄ʹˍʰΣ ʲʰˊʷʰ ˇ˔ʺ˃ʰˍʰ ˃ʶˍʰ˒ˇˊʱˌύΣ ˋʶ ʶ˃ˉˇˊʽˁʷˌΣ 

ˍˇˎˊʽˋˍʽˁʷˌΣ ʲʽˇ˃ʹ˔ʰ˄ʽˁʷˌ ˁʰʽ ʰʴˊˇˍʽˁʷˌ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ ˁʰʽ ˋʶ ˎˉˇʵˇ˃ʷˌ ˃ʶˍʰ˒ˇˊ˗˄ 

όˇʵʽˁ˗˄Σ ˋʽʵʹˊˇʵˊˇ˃ʽˁ˗˄Σ ʰʶˊˇʵˊˇ˃ʾ˖˄ύ 

- ˉʶˊʽʲʰ˂˂ˇ˄ˍʽˁʷˌ ʶˉʽˉˍ˗ˋʶʽˌΣ ʵʹ˂ʰʵʺ ʶˉʽˉˍ˗ˋʶʽˌ ˋˍˇ ˒ˎˋʽˁˈ ˉʶˊʽʲʱ˂˂ˇ˄ ˁʰʽ ˍʹ 

ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰ ˍʹˌ ˉʶˊʽˇ˔ʺˌ h ˉˈ ˍʹ ˄̄ ˂ʹ˃˃ˏˊʰ ʺ ʰˉˈ ˊˏˉʰ˄ˋʹ ˂ˈʴ˖ ˍʹˌ ˉ˂ʹ˃˃ˏˊʰˌΣ ˁʰʽ 

- ˉˇ˂ʽˍʽˋˍʽˁʷˌ ʶˉʽˉˍ˗ˋʶʽˌΥ ʶˉʽˉˍ˗ˋʶʽˌ ˋˍʰ ˃˄ʹ˃ʶʾʰΣ ʶ˒ˈˋˇ˄ ʰˎˍʱ ʶʾ˄ʰʽ ʶˎˉʰʻʺ ˋˍʹ 

ˉ˂ʹ˃˃ˏˊʰΦ  

 

1.1.2 ɸʶˋ˃ʽˁˈ ʃ˂ʰʾˋʽˇ ʴʽʰ ˍʽˌ ʃ˂ʹ˃˃ˏˊʶˌ 

ɶ ɳˎˊ˖ˉʰʿˁʺ ɳˉʽˍˊˇˉʺ ʷʻʶˋʶ ˋʶ ʽˋ˔ˏ ˍʹ˄ ʁʵʹʴʾʰ нллтκслκɳɼ ʴʽʰ ˍʹ˄ ʰ˅ʽˇ˂ˈʴʹˋʹ ˁʰʽ ˍʹ 

ʵʽʰ˔ʶʾˊʽˋʹ ˍ˖˄ ˁʽ˄ʵˏ˄˖˄ ˉ˂ʹ˃˃ˏˊʰˌΣ ʰ˄ʰʴ˄˖ˊʾʸˇ˄ˍʰˌ ˃ʶˍʰ˅ˏ ʱ˂˂˖˄Σ ˈˍʽΥ 

¶ ʁʽ ˉ˂ʹ˃˃ˏˊʶˌ ˃ˉˇˊʶʾ ˄ʰ ˉˊˇˁʰ˂ʷˋˇˎ˄ ʻʰ˄ʱˍˇˎˌΣ ˃ʶˍʰˁʽ˄ʺˋʶʽˌ ˉ˂ʹʻˎˋ˃˗˄ ˁʰʽ 

ˁʰˍʰˋˍˊˇ˒ʷˌ ˋˍˇ ˉʶˊʽʲʱ˂˂ˇ˄Σ ˄ʰ ʻʷˋˇˎ˄ ˋˇʲʰˊʱ ˋʶ ˁʾ˄ʵˎ˄ˇ ˍʹ˄ ˇʽˁˇ˄ˇ˃ʽˁʺ 

ʰ˄ʱˉˍˎ˅ʹ ˁʰʽ ˄ʰ ˎˉˇ˄ˇ˃ʶˏˋˇˎ˄ ˍʽˌ ˇʽˁˇ˄ˇ˃ʽˁʷˌ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ ˍʹˌ ɼˇʽ˄ˈˍʹˍʰˌ. 

¶ ʁʽ ˉ˂ʹ˃˃ˏˊʶˌ ʶʾ˄ʰʽ ˒ˎˋʽˁʱ ˒ʰʽ˄ˈ˃ʶ˄ʰ ˍʰ ˇˉˇʾʰ ʶʾ˄ʰʽ ʰʵˏ˄ʰˍˇ ˄ʰ ˉˊˇ˂ʹ˒ʻˇˏ˄. 
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¶ ʁˊʽˋ˃ʷ˄ʶˌ ʰ˄ʻˊ˗ˉʽ˄ʶˌ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ ˁʰʽ ʹ ʰ˂˂ʰʴʺ ˍˇˎ ˁ˂ʾ˃ʰˍˇˌ, ̀ ˎ˃ʲʱ˂˂ˇˎ˄ ˋˍʹ˄ 

ʰˏ˅ʹˋʹ ˍʹˌ ˉʽʻʰ˄ˈˍʹˍʰˌ ʶˉʷ˂ʶˎˋʹˌ ˒ʰʽ˄ˇ˃ʷ˄˖˄ ˉ˂ʹ˃˃ˏˊʰˌΣ ˃ʶ ʰ˄ˍʾˋˍˇʽ˔ʹ ʰˏ˅ʹˋʹ 

ˍ˖˄ ʰˊ˄ʹˍʽˁ˗˄ ˍˇˎˌ ʶˉʽˉˍ˗ˋʶ˖˄. 

ʅˁˇˉˈˌ ˍʹˌ ˇʵʹʴʾʰˌ ʶʾ˄ʰʽ ʹ ʻʷˋˉʽˋʹ ˉ˂ʰʽˋʾˇˎ ʴʽʰ ˍʹ˄ ʰ˅ʽˇ˂ˈʴʹˋʹ ˁʰʽ ˍʹ ʵʽʰ˔ʶʾˊʽˋʹ ˍ˖˄ 

ˁʽ˄ʵˏ˄˖˄ ˉ˂ʹ˃˃ˏˊʰˌΣ ˃ʶ ˋˍˈ˔ˇ ˍʹ ˃ʶʾ˖ˋʹ ˍ˖˄ ʰˊ˄ʹˍʽˁ˗˄ ˋˎ˄ʶˉʶʽ˗˄ ˉˇˎ ˋˎ˄ʵʷˇ˄ˍʰʽ ˃ʶ ˍʽˌ 

ˉ˂ʹ˃˃ˏˊʶˌ ˋˍʹ˄ ɼˇʽ˄ˈˍʹˍʰ. 

ɳʽʵʽˁˈˍʶˊʰΣ ˋˏ˃˒˖˄ʰ ˃ʶ ˍʹ˄ ˇʵʹʴʾʰ нллтκслκɳɼ ˖ˌ ζ̄ ˂ʹ˃˃ˏˊʰη ˇˊʾʸʶˍʰʽ ʹ ˉˊˇˋ˖ˊʽ˄ʺ 

ˁʱ˂ˎ˕ʹ ʰˉˈ ˄ʶˊˈ ʶʵʱ˒ˇˎˌ ˍˇ ˇˉˇʾˇΣ ˎˉˈ ˒ˎˋʽˇ˂ˇʴʽˁʷˌ ˋˎ˄ʻʺˁʶˌΣ ʶʾ˄ʰʽ ˋˍʶʴ˄ˈ ˁʰʽ ʵʶ˄ 

ˁʰ˂ˏˉˍʶˍʰʽ ʰˉˈ ˄ʶˊˈΦ ʁʽ ˉ˂ʹ˃˃ˎˊʽˁˇʾ ʰˎˍˇʾ ˈʴˁˇʽ ˄ʶˊˇˏ ˉˊˇʷˊ˔ˇ˄ˍʰʽ ʰˉˈ ˍʹ˄ ˍˇˉʽˁʺ 

ʲˊˇ˔ˈˉˍ˖ˋʹΣ ˍʹ˄ ˎˉʶˊ˔ʶʾ˂ʽˋʹ ˉˇˍʰ˃˗˄Σ ˇˊʶʽ˄ˇˏˌ ˔ʶʽ˃ʱˊˊˇˎˌΣ ʶ˒ʺ˃ʶˊʰ ˊʷ˃ʰˍʰ ˍʹˌ 

ɾʶˋˇʴʶʾˇˎ ˁʰʽ ˍʹ˄ ʶʽˋˊˇʺ ˍʹˌ ʻʱ˂ʰˋˋʰˌ ˋʶ ˉʰˊʱˁˍʽʶˌ ˉʶˊʽˇ˔ʷˌΣ ʵˏ˄ʰˍʰʽ ʵʶ ˄ʰ ʶ˅ʰʽˊʶʾ 

ˉ˂ʹ˃˃ˏˊʶˌ ʰˉˈ ˋˎˋˍʺ˃ʰˍʰ ʰˉˇ˔ʷˍʶˎˋʹˌ. ʅˍʹ˄ ʾʵʽʰ ˇʵʹʴʾʰΣ ˖ˌ ζʁˉʽˁʽ˄ʵˎ˄ˈˍʹˍʰ ˉ˂ʹ˃˃ˏˊʰˌη 

ˇˊʾʸʶˍʰʽ ʹ ʵˎ˄ʰˍˈˍʹˍʰ ʶ˃˒ʱ˄ʽˋʹˌ ˉ˂ʹ˃˃ˏˊʰˌ ˋʶ ˋˎʴˁʶˁˊʽ˃ʷ˄ˇ ˔˗ˊˇ όˉˇˋˇˍʽˁˇˉˇʽˇˏ˃ʶ˄ʹ 

˃ʷˋ˖ ˍˇˎ ʲʱʻˇˎˌ ˄ʶˊˇˏΣ ˍʹˌ ˍʰ˔ˏˍʹˍʰˌ ˊˇʺˌ ʺ ʱ˂˂ˇˎ ˔ʰˊʰˁˍʹˊʽˋˍʽˁˇˏ ˎʵˊˇ˂ˇʴʽˁˇˏ ʺ 

ˎʵˊʰˎ˂ʽˁˇˏ ˃ʶʴʷʻˇˎˌύ ˉˇˎ ʰ˄ˍʽˋˍˇʽ˔ʶʾ ˋʶ ʵʶʵˇ˃ʷ˄ʹ ˉʽʻʰ˄ˈˍʹˍʰ ˎˉʷˊʲʰˋʹˌ ˁʰʽ ˖ˌ 

ζˁʾ˄ʵˎ˄ˇˌ ˉ˂ʹ˃˃ˏˊʰˌη ʹ ˋˎ˄ʱˊˍʹˋʹ ˍʹˌ ˉʽʻʰ˄ˈˍʹˍʰˌ ʶ˃˒ʱ˄ʽˋʹˌ ˍˇˎ ˒ˎˋʽˁˇˏ ˒ʰʽ˄ˇ˃ʷ˄ˇˎ 

ˁʰʽ ˍʹˌ ʶˉʾʵˊʰˋʹˌ ˉˇˎ ʻʰ ʷ˔ʶʽ ˋˍʹ˄ ʰ˄ʻˊ˗ˉʽ˄ʹ ˁˇʽ˄˖˄ʾʰ, ˍʹ˄ ˎʴʶʾʰΣ ˍˇ ˉʶˊʽʲʱ˂˂ˇ˄Σ ˍʹ˄ 

ˉˇ˂ʽˍʽˋˍʽˁʺ ˁ˂ʹˊˇ˄ˇ˃ʽʱ ˁʰʽ ˍʽˌ ˇʽˁˇ˄ˇ˃ʽˁʷˌ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌΣ ˉˇˎ ˋˎ˄ʵʷˇ˄ˍʰʽ ˃ʶ ʰˎˍʺ˄ ˍʹ˄ 

ˉ˂ʹ˃˃ˏˊʰ. 

ʃʰˊʱ˂˂ʹ˂ʰΣ ˉˊˇˋʵʽˇˊʾʸˇ˄ˍʰʽ ˇʽ ˉʶˊʽˇ˔ʷˌ ˈˉˇˎ ʶʾ˄ʰʽ ˉʽʻʰ˄ˈ ˄ʰ ˋʹ˃ʶʽ˖ʻʶʾ ˉ˂ʹ˃˃ˏˊʰ ˖ˌ ˇʽ 

ˉʶˊʽˇ˔ʷˌ ˇʽ ˇˉˇʾʶˌ ʲˊʾˋˁˇ˄ˍʰʽ ʶʾˍʶ ˋʶ ʻʷˋʶʽˌ ˉˊˇˋ˔˖˃ʰˍʽˁ˗˄ ʰˉˇʻʷˋʶ˖˄, ʁ ʾˍʶ ˋʶ ʷʵʰ˒ˇˌ ˃ʶ 

ˁ˂ʾˋʹ ˃ʽˁˊˈˍʶˊʹ ʰˉˈ н҈Σ ʶ˄˗Σ ʴʽʰ ˁʱʻʶ ˎʵʰˍʽˁˈ ʵʽʰ˃ʷˊʽˋ˃ʰΣ ʹ ˉʰˊˇˏˋʰ ʁʵʹʴʾʰ ˁʰʻˇˊʾʸʶʽ 

ˍʽˌ ɵ˗˄ʶˌ ɲˎ˄ʹˍʽˁʱ ʇ˕ʹ˂ˇˏ ɼʽ˄ʵˏ˄ˇˎ ʃ˂ʹ˃˃ˏˊʰˌ ˖ˌ ˍʹ ʴʶ˖ʴˊʰ˒ʽˁʺ ˍˇ˃ʺ ˍ˖˄ ˉʶˊʽˇ˔˗˄ ˃ʶ 

ʵˎ˄ʹˍʽˁʱ ˋʹ˃ʰ˄ˍʽˁʷˌ ˋˎ˄ʷˉʶʽʶˌ ʰˉˈ ˃ʶ˂˂ˇ˄ˍʽˁʷˌ ˉ˂ʹ˃˃ˏˊʶˌ ˁʰʽ ˍ˖˄ ˉʶˊʽˇ˔˗˄ ˉˇˎ ʶʾ˄ʰʽ 

ˉʽʻʰ˄ˈ ˄ʰ ˋʹ˃ʶʽ˖ʻʶʾ ˉ˂ʹ˃˃ˏˊʰ. 

ʁʽ ʲʰˋʽˁʷˌ ʰˉʰʽˍʺˋʶʽˌ ˍʹˌ ɳˎˊ˖ˉʰʿˁʺˌ ʁʵʹʴʾʰˌ нллтκслκɳɼ ˔˖ˊʾʸˇ˄ˍʰʽ ˋʶ ˍˊʾʰ ˋˍʱʵʽʰ:  

1. ʃˊˇˁʰˍʰˊˁˍʽˁʺ ʶˁˍʾ˃ʹˋʹ ˍʹˌ ˉ˂ʹ˃˃ˎˊʽˁʺˌ ʶˉʽˁʽ˄ʵˎ˄ˈˍʹˍʰˌ ˋˍʽˌ ˂ʶˁʱ˄ʶˌ ʰˉˇˊˊˇʺˌ 

ˍ˖˄ ˉˇˍʰ˃˗˄ ˁʰʽ ˍʽˌ ʰ˄ˍʾˋˍˇʽ˔ʶˌ ˉʰˊʱˁˍʽʶˌ ʸ˗˄ʶˌ ˁʰʽ ˉˊˇˋʵʽˇˊʽˋ˃ˈˌ ˍ˖˄ ˉʶˊʽˇ˔˗˄ 

ˈˉˇˎ ˎˉʱˊ˔ˇˎ˄ ʵˎ˄ʹˍʽˁʱ ˋˇʲʰˊˇʾ ˁʾ˄ʵˎ˄ˇʽ ˉ˂ʹ˃˃ˏˊʰˌ ʺ ʶʾ˄ʰʽ ˉʽʻʰ˄ˈ ˄ʰ ˋʹ˃ʶʽ˖ʻʶʾ 

ˉ˂ʹ˃˃ˏˊʰ όɵ˗˄ʶˌ ɲˎ˄ʹˍʽˁʱ ʇ˕ʹ˂ˇˏ ɼʽ˄ʵˏ˄ˇˎ ʃ˂ʹ˃˃ˏˊʰˌύΣˋˏ˃˒˖˄ʰ ˃ʶ ˍʰ ʱˊʻˊʰ п 

ˁʰʽ р ˍʹˌ ʁʵʹʴʾʰˌΦ 
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2. ɼʰˍʱˊˍʽˋʹ ʋʰˊˍ˗˄ ɳˉʽˁʽ˄ʵˎ˄ˈˍʹˍʰˌ ʃ˂ʹ˃˃ˏˊʰˌ ˁʰʽ ʋʰˊˍ˗˄ ɼʽ˄ʵˏ˄˖˄ ʃ˂ʹ˃˃ˏˊʰˌ ʴʽʰ 

ˍʽˌ ɵ˗˄ʶˌ ɲˎ˄ʹˍʽˁʱ ʇ˕ʹ˂ˇˏ ɼʽ˄ʵˏ˄ˇˎ ʃ˂ʹ˃˃ˏˊʰˌΣ ˋˏ˃˒˖˄ʰ ˃ʶ ˍˇ ʱˊʻˊˇ с ˍʹˌ 

ʁʵʹʴʾʰˌΦ 

3. ɼʰˍʱˊˍʽˋʹ ʅ˔ʶʵʾ˖˄ ɲʽʰ˔ʶʾˊʽˋʹˌ ɼʽ˄ʵˏ˄˖˄ ʃ˂ʹ˃˃ˏˊʰˌΣ ˋˏ˃˒˖˄ʰ ˃ʶ ˍˇ ʱˊʻˊˇ т ˍʹˌ 

ʁʵʹʴʾʰˌΦ ʆʰ ʅ˔ʷʵʽʰ ɲʽʰ˔ʶʾˊʽˋʹˌ ɼʽ˄ʵˏ˄˖˄ ʃ˂ʹ˃˃ˏˊʰˌ ˁʰ˂ˏˉˍˇˎ˄ ˈ˂ʶˌ ˍʽˌ ˉˍˎ˔ʷˌ ˍʹˌ 

ʵʽʰ˔ʶʾˊʽˋʹˌ ˍ˖˄ ˁʽ˄ʵˏ˄˖˄ ˉ˂ʹ˃˃ˏˊʰˌ ʶˋˍʽʰʸˈ˃ʶ˄ʰ ˋˍʹ ˄̄ ˊˈ˂ʹ˕ʹΣ ˍʹ ˄̄ ˊˇˋˍʰˋʾʰ ˁʰʽ 

ˍʹ˄ ʶˍˇʽ˃ˈˍʹˍʰ ˋˎ˃ˉʶˊʽ˂ʰ˃ʲʰ˄ˇ˃ʷ˄˖˄ ˍ˖˄ ˉˊˇʲ˂ʷ˕ʶ˖˄ ˉ˂ʹ˃˃ˎˊ˗˄ ˁʰʽ 

ˋˎˋˍʹ˃ʱˍ˖˄ ʷʴˁʰʽˊʹˌ ˉˊˇʶʽʵˇˉˇʾʹˋʹˌ ˁʰʽ ˂ʰ˃ʲʱ˄ˇ˄ˍʰˌ ˎˉˈ˕ʹ ˍʰ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ 

ˍʹˌ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹˌ ˂ʶˁʱ˄ʹˌ ʺ ˎˉˇ˂ʶˁʱ˄ʹˌ ʰˉˇˊˊˇʺˌ ˍˇˎ ˉˇˍʰ˃ˇˏ. 

ɳʽʵʽˁˈˍʶˊʰΣ ˋˏ˃˒˖˄ʰ ˃ʶ ˍʹ˄ ˉʰˊʱʴˊʰ˒ˇ о ˍʹˌ ˉʰˊˇˏˋʰˌ ʁʵʹʴʾʰˌΣ ˇʽ ˔ʱˊˍʶˌ 

ʶˉʽˁʽ˄ʵˎ˄ˈˍʹˍʰˌ ˉ˂ʹ˃˃ˏˊʰˌ (Flood Hazard Map) ˁʰ˂ˏˉˍˇˎ˄ ˍʽˌ ʴʶ˖ʴˊʰ˒ʽˁʷˌ ˉʶˊʽˇ˔ʷˌ ˉˇˎ 

ʻʰ ˃ˉˇˊˇˏˋʰ˄ ˄ʰ ˉ˂ʹ˃˃ˎˊʺˋˇˎ˄ ˈˋˇ˄ ʰ˒ˇˊʱ ̀ ˍʰ ʰˁˈ˂ˇˎʻʰ ˋʶ˄ʱˊʽʰΥ  

ʰύ ̄ ˂ʹ˃˃ˏˊʶˌ ˔ʰ˃ʹ˂ʺˌ ˉʽʻʰ˄ˈˍʹˍʰˌ ʺ ˋʶ˄ʱˊʽʰ ʰˁˊʰʾ˖˄ ˒ʰʽ˄ˇ˃ʷ˄˖˄ 

ʲύ ˉ˂ʹ˃˃ˏˊʶˌ ˃ʷˋʹˌ ˉʽʻʰ˄ˈˍʹˍʰˌ ό˃ʶ ˉʽʻʰ˄ʺ ˉʶˊʾˇʵˇ ʶˉʰ˄ʰ˂ʹ˕ʽ˃̱̍ ʹˍʰˌ җ млл ˔ˊˈ˄ʽʰύ  

ʴύ ˉ˂ʹ˃˃ˏˊʶˌ ˎ˕ʹ˂ʺˌ ˉʽʻʰ˄ˈˍʹˍʰˌΣ ʰ˄ʱ˂ˇʴʰ ˃ʶ ˍʹ˄ ˉʶˊʾˉˍ˖ˋʹ 

ɱʽʰ ˁʱʻʶ ˋʶ˄ʱˊʽˇ ˉˇˎ ʶˁˍʾʻʶˍʰʽ ˋˍʹ˄ ˉʰˊʱʴˊʰ˒ˇ оΣ ˉʰˊʰˍʾʻʶ˄ˍʰʽ ˍʰ ʰˁˈ˂ˇˎʻʰ ˋˍˇʽ˔ʶʾʰΥ  

ʰύ ʹ ʷˁˍʰˋʹ ˍʹˌ ˉ˂ʹ˃˃ˏˊʰˌ 

ʲύ ˍˇ ʲʱʻˇˌ ˄ʶˊˇˏ ʺ ʹ ˋˍʱʻ˃ʹ ˄ʶˊˇˏ ʰ˄ʱ˂ˇʴʰ ˃ʶ ˍʹ˄ ˉʶˊʾˉˍ˖ˋʹ  

ʴύ ʰ˄ʱ˂ˇʴʰ ˃ʶ ˍʹ˄ ˉʶˊʾˉˍ˖ˋʹΣ ʹ ˍʰ˔ˏˍʹˍʰ ˊˇʺˌ ʺ ʹ ˋ˔ʶˍʽˁʺ ˊˇʺ ˍ˖˄ ˎʵʱˍ˖˄Φ  

ɮ˄ˍʾˋˍˇʽ˔ʰΣ ˇʽ ˔ʱˊˍʶˌ ˁʽ˄ʵˏ˄ˇˎ ˉ˂ʹ˃˃ˏˊʰˌ (Flood Risk Map) ˉʶˊʽʴˊʱ˒ˇˎ˄ ˍʽˌ ʵˎ˄ʹˍʽˁʷˌ 

ʰˊ˄ʹˍʽˁʷˌ ˋˎ˄ʷˉʶʽʶˌ ˉˇˎ ˋˎ˄ʵʷˇ˄ˍʰʽ ˃ʶ ˍʽˌ ˉ˂ʹ˃˃ˏˊʶˌ ˎˉˈ ˍʽˌ ˋˎ˄ʻʺˁʶˌ ˍ˖˄ ˋʶ˄ʰˊʾ˖˄ ˍʹˌ 

ˉʰˊʰʴˊʱ˒ˇˎ о ˁʰʽ ʶˁ˒ˊʱʸˇ˄ˍʰʽ ˖ˌ ʶ˅ʺˌΥ  

ʰύ ʶ˄ʵʶʽˁˍʽˁˈˌ ʰˊʽʻ˃ˈˌ ˁʰˍˇʾˁ˖˄ ˉˇˎ ʶ˄ʵʷ˔ʶˍʰʽ ˄ʰ ˉ˂ʹʴˇˏ˄  

ʲύ ˍˏˉˇˌ ˇʽˁˇ˄ˇ˃ʽˁʺˌ ʵˊʰˋˍʹˊʽˈˍʹˍʰˌ ˋˍʹ˄ ˉʶˊʽˇ˔ʺ ˉˇˎ ʶ˄ʵʷ˔ʶˍʰʽ ˄ʰ ˉ˂ʹʴʶʾ  

ʴύ ʶʴˁʰˍʰˋˍʱˋʶʽˌ ˁʰˍʱ ˍʰ ʰ˄ʰ˒ʶˊˈ˃ʶ˄ʰ ˋˍˇ ˉʰˊʱˊˍʹ˃ʰ ɹ ˍʹˌ ˇʵʹʴʾʰˌ фсκсмκɳɼ ˍˇˎ 

ʅˎ˃ʲˇˎ˂ʾˇˎΣ ˍʹˌ нпʹˌ ʅʶˉˍʶ˃ʲˊʾˇˎ мффсΣ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ˄ ˇ˂ˇˁ˂ʹˊ˖˃ʷ˄ʹ ˉˊˈ˂ʹ˕ʹ ˁʰʽ 

ʷ˂ʶʴ˔ˇ ˍʹˌ ˊˏˉʰ˄ˋʹˌΣ ˇʽ ˇˉˇʾʶˌ ʶ˄ʵʷ˔ʶˍʰʽ ˄ʰ ˉˊˇˁʰ˂ʷˋˇˎ˄ ˍˎ˔ʰʾʰ ˊˏˉʰ˄ˋʹ ˋʶ 

ˉʶˊʾˉˍ˖ˋʹ ˉ˂ʹ˃˃ˏˊʰˌ ˁʰʽ ˉˊˇˋˍʰˍʶˎˈ˃ʶ˄ʶˌ ˉʶˊʽˇ˔ʷˌΣ ˇʽ ˇˉˇʾʶˌ ˇˊʾʸˇ˄ˍʰʽ ˋˍˇ 

ˉʰˊʱˊˍʹ˃ʰ L±Σ ˋʹ˃ʶʾˇ мΣ ˋʹ˃ʶʾʰ ƛύΣ ƛƛƛύ ˁʰʽ Ǿύ ˍʹˌ ˇʵʹʴʾʰˌ нлллκслκɳɼ ˁʰʽ ʶ˄ʵʷ˔ʶˍʰʽ ˄ʰ 

ˉ˂ʹʴˇˏ˄ 



ɼʶ˒ʱ˂ʰʽˇ м ς ɳʽˋʰʴ˖ʴʺ                               ɲʽˉ˂˖˃ʰˍʽˁʺ ɳˊʴʰˋʾʰΥ ɸʶˇʵ˗ˊʰ ɵΦ ɮ˄ʵˊʽˁˇˉˇˏ˂ˇˎ 

49 
 

ʵύ ʱ˂˂ʶˌ ˉ˂ʹˊˇ˒ˇˊʾʶˌ ˍʽˌ ˇˉˇʾʶˌ ˍˇ ˁˊʱˍˇˌ ˃ʷ˂ˇˌ ʻʶ˖ˊʶʾ ˔ˊʺˋʽ˃ʶˌΣ ˈˉ˖ˌ ʹ ʶˉʽˋʺ˃ʰ˄ˋʹ 

ˍ˖˄ ˉʶˊʽˇ˔˗˄ ˈˉˇˎ ˎˉʱˊ˔ʶʽ ˍˇ ʶ˄ʵʶ˔ˈ˃ʶ˄ˇ ˉ˂ʹ˃˃ˎˊ˗˄ ˃ʶ ʰˎ˅ʹ˃ʷ˄ˇ ˉˇˋˇˋˍˈ 

˃ʶˍʰ˒ʶˊˈ˃ʶ˄˖˄ ʽʸʹ˃ʱˍ˖˄ ˁʰʽ ˉ˂ʹ˃˃ˎˊ˗˄ ˉˇˎ ˉʰˊʰˋˏˊˇˎ˄ ˎˉˇ˂ʶʾ˃˃ʰˍʰ ˁʰʽ 

ˉ˂ʹˊˇ˒ˇˊʾʶˌ ʴʽʰ ˉʽʻʰ˄ʷˌ ʱ˂˂ʶˌ ˋʹ˃ʰ˄ˍʽˁʷˌ ˉʹʴʷˌ ˊˏˉʰ˄ˋʹˌΦ 

ʆ̫ ˂ˇˌΣ ˍˇ ʅ˔ʷʵʽˇ ɲʽʰ˔ʶʾˊʽˋʹˌ ɼʽ˄ʵˏ˄˖˄ ʃ˂ʹ˃˃ˏˊʰˌ όʅɲɼʃύ ʰˉˇˍʶ˂ʶʾ ʲʰˋʽˁˈ ʶˊʴʰ˂ʶʾˇ 

ˉˊˇʴˊʰ˃˃ʰˍʽˋ˃ˇˏ ʵˊʱˋʶ˖˄ ʴʽʰ ˍʹ˄ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹ ˍ˖˄ ˁʽ˄ʵˏ˄˖˄ ˉ˂ʹ˃˃ˏˊʰˌ ˁʰʽ ˁʶ˄ˍˊʽˁˈ 

˃ʹ˔ʰ˄ʽˋ˃ˈ ʰ˄ʰ˒ˇˊʱˌ ˍʹˌ ˔˗ˊʰˌ ˉˊˇˌ ˍʹ˄ ɳɳΦ ʆ hʅ˔ʷʵʽʰ ɲʽʰ˔ʶʾˊʽˋʹˌ ɼʽ˄ʵˏ˄˖˄ ʃ˂ʹ˃˃ˏˊʰˌ 

ˁʰˍʰˊˍʾʸˇ˄ˍʰʽ ˋʶ ʶˉʾˉʶʵˇ ˎɻ ʰˍʽˁˇˏ ʵ̔ ʰ˃ʶˊʾˋ˃ʰˍˇˌ όʃʶˊʽˇ˔ʺ ɽʶˁʰ˄˗˄ ɮˉˇˊˊˇʺˌ ʃˇˍʰ˃˗˄ύ, 

ʴʽʰ ˍʽˌ ˉʶˊʽˇ˔ʷˌ ˉˇˎ ˎˉʱˊ˔ˇˎ˄ ʵˎ˄ʹˍʽˁʱ ˋˇʲʰˊˇʾ ˁʾ˄ʵˎ˄ˇʽ ˉ˂ʹ˃˃ˏˊʰˌ ʺ ʶʾ˄ʰʽ ˉʽʻʰ˄ˈ˄ ˄ʰ 

ˋʹ˃ʶʽ˖ʻʶʾ ˉ˂ʹ˃˃ˏˊʰ ˋˏ˃˒˖˄ʰ ˃ʶ ˍ ̌ɦ ˊʻˊˇ т ˍʹˌ ʁʵʹʴʾʰˌ нллтκслκɳɼ. ʅˍˇ ʅɲɼʃ ̱ ʾʻʶ˄ˍʰʽ ˇʽ 

ˋˍˈ˔ˇʽ ʴʽʰ ˍʹ ʵʽʰ˔ʶʾˊʽˋʹ ˍ˖˄ ˁʽ˄ʵˏ˄˖˄ ˉ˂ʹ˃˃ˏˊʰˌ ʶˋˍʽʱʸˇ˄ˍʰˌ ˋˍʹ ˃ʶʾ˖ˋʹ ˍ˖˄ ʵˎ˄ʹˍʽˁʱ 

ʰˊ˄ʹˍʽˁ˗˄ ˋˎ˄ʶˉʶʽ˗˄ ˉˇˎ ˇʽ ˉ˂ʹ˃˃ˏˊʶˌ ʷ˔ˇˎ˄ ˋ̱ ʹ˄ ʰ˄ʻˊ˗ˉʽ˄ʹ ˎʴʶʾʰΣ ˋ̱ ˇ ˉʶˊʽʲʱ˂˂ˇ˄Σ ˍʹ˄ 

ˉˇ˂ʽˍʽˋˍʽˁʺ ˁ˂ʹˊˇ˄ˇ˃ʽʱ ˁʰʽ ˍʹ˄ ˇʽˁˇ˄ˇ˃ʽˁʺ ʵˊʰˋˍʹˊʽˈˍʹˍʰ ˁʰʽ ʶˉʾˋʹˌΣ ʰ˄ ˁˊʽʻʶʾ ˋˁˈˉʽ˃ˇ ˋʶ 

˃ʹ ʵʽʰˊʻˊ˖ˍʽˁʷˌ ˉˊ˖ˍˇʲˇˎ˂ʾʶˌ ˁʰʽκʺ ˋˍʹ˄ ˃ʶʾ˖ˋʹ ˍ˖˄ ˉʽʻʰ˄ˇˍʺˍ˖˄ ˉ˂ʹ˃˃ˏˊʰˌΦ ɳˉʽˉ˂ʷˇ˄Σ 

ʴʽʰ ˍʹ ˋˏ˄ˍʰ˅ʺ ˍˇ ˎ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ ˎˉˈ˕ʹ ˍʰ ʽʵʽʰʾˍʶˊʰ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˍ˖˄ ˉʶˊʽˇ˔˗˄ ˉˇˎ 

ˁʰ˂ˏˉˍˇˎ˄ ˗ˋˍʶ ˄ʰ ˉʰˊʷ˔ˇˎ˄ ʶ˄ʵʶʵʶʽʴ˃ʷ˄ʶˌ ˂ˏˋʶʽˌΣ ʰ˄ʱ˂ˇʴʰ ˃ʶ ˍʽˌ ʰ˄ʱʴˁʶˌ ˁʰʽ ˍʽˌ 

ˉˊˇˍʶˊʰʽˈˍʹˍʶˌ ˍ˖˄ ˉʶˊʽˇ˔˗˄ ʰˎˍ˗˄Σ ʶ˅ʰˋ˒ʰ˂ʾʸˇ˄ˍʰˌ ˉʰˊʱ˂˂ʹ˂ʰ ˋˎ˄ʰ˒ʺ ˋˎ˄ˍˇ˄ʽˋ˃ˈ ʶ˄ˍˈˌ 

ˍ˖˄ ˉʶˊʽˇ˔˗˄ ˂ʶˁʱ˄ʹˌ ʰˉˇˊˊˇʺˌ ˉˇˍʰ˃˗˄ ˁʰʽ ˉˊˇ˖ʻ˗˄ˍʰˌ ˍʹ˄ ʶˉʾˍʶˎ˅ʹ ˍ˖˄ 

ˉʶˊʽʲʰ˂˂ˇ˄ˍʽˁ˗˄ ˋˍˈ˔˖˄ ˉˇˎ ʷ˔ˇˎ˄ ʻʶˋˉʽˋʻʶʾ ˃ʶ ˍʹ˄ ʁʵʹʴʾʰ нлллκслκɳɼ ʴʽʰ ˍʰ ˎˉˈʴʶʽʰ ˁʰʽ 

ʶˉʽ˒ʰ˄ʶʽʰˁʱ ˎʵʰˍʽˁʱ ˋˎˋˍʺ˃ʰˍʰΦ ʃʰˊʱ˂˂ʹ˂ʰΣ ˁ ʰ˂ˏˉˍʶʽ ˈ˂ʶˌ ˍʽˌ ˉˍˎ˔ʷˌ ˍʹˌ ʵʽʰ˔ʶʾˊʽˋʹˌ ˍ˖˄ 

ˁʽ˄ʵˏ˄˖˄ ˉ˂ʹ˃˃ˏˊʰˌ ʶˋˍʽʰʸˈ˃ʶ˄ˇ ˋˍʹ˄ ˉˊˈ˂ʹ˕ʹΣ ˍʹ˄ ˉˊˇˋˍʰˋʾʰ ˁʰʽ ˍʹ˄ ʶˍˇʽ˃ˈˍʹˍʰΣ 

ˋˎ˃ˉʶˊʽ˂ʰ˃ʲʰ˄ˇ˃ʷ˄˖˄ ˍ˖˄ ˉˊˇʲ˂ʷ˕ʶ˖˄ ˉ˂ʹ˃˃ˎˊ˗˄ ˁʰʽ ˍ˖˄ ˋˎˋˍʹ˃ʱˍ˖˄ ʷʴˁʰʽˊʹˌ 

ˉˊˇʶʽʵˇˉˇʾʹˋʹˌ ˁʰʽ ˂ʰ˃ʲʰ˄ˇ˃ʷ˄˖˄ ˎˉˈ˕ʹ ˍ˖˄ ˔ʰˊʰˁˍʹˊʽˋˍʽˁ˗˄ ˍʹˌ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹˌ 

˂ʶˁʱ˄ʹˌ ʺ ˎˉˇ˂ʶˁʱ˄ʹˌ ʰˉˇˊˊˇʺˌ ˍˇˎ ˉˇˍʰ˃ˇˏΦ ɳˉʽˉ˂ʷˇ˄Σ ʵˏ˄ʰˍʰʽ ˄ʰ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˍʹ˄ 

ˉˊˇ˗ʻʹˋʹ ʲʽ˗ˋʽ˃˖˄ ˉˊʰˁˍʽˁ˗˄ ˔ˊʺˋʹˌ ʴʹˌΣ ʲʶ˂ˍʾ˖ˋʹ ˍʹˌ ˋˎʴˁˊʱˍʹˋʹˌ ˎʵʱˍ˖˄ ˁʰʻ˗ˌ ˁʰʽ 

ˍʹ˄ ʶ˂ʶʴ˔ˈ˃ʶ˄ʹ ˁʰˍʱˁ˂ˎˋʹ ˇˊʽˋ˃ʷ˄˖˄ ˉʶˊʽˇ˔˗˄ ˋʶ ˉʶˊʾˉˍ˖ˋʹ ˉ˂ʹ˃˃ˏˊʰˌΦ 

ʅˏ˃˒˖˄ʰ ˃ʶ ˍʹ˄ ɼΦʇΦɮΦ ɶΦʃΦ омуннκмрпнκɳмлоκнлмлΣ ˈˉ˖ˌ ˍˊˇˉˇˉˇʽʺʻʹˁʶ ˁʰʽ ʽˋ˔ˏʶʽΣ ʹ 

ʴʶ˖ʴˊʰ˒ʽˁʺ ˃ˇ˄ʱʵʰ ʶ˒ʰˊ˃ˇʴʺˌ ˍʹˌ ʁʵʹʴʾʰˌ нллтκслκɳɼ ʶʾ˄ʰʽ ˇʽ ʃʶˊʽˇ˔ʷˌ ɽʶˁʱ˄ʹˌ 

ɮˉˇˊˊˇʺˌ - ˉˇˎ ʰ˄ˍʽˋˍˇʽ˔ˇˏ˄ ˋˍˇ˄ ˈˊˇ ʇʵʰˍʽˁʱ ɲʽʰ˃ʶˊʾˋ˃ʰˍʰ ˍˇˎ ʱˊʻˊˇˎ о ˍˇˎ ʃΦɲΦ 

51/2007 - ́  ʾʵʽʰ ʴʶ˖ʴˊʰ˒ʽˁʺ ˃ˇ˄ʱʵʰ ʶ˒ʰˊ˃ˇʴʺˌ ˁʰʽ ˍʹˌ ʁʵʹʴʾʰˌ нллκслκɳɼ ʴʽʰ ˍʰ ɿʶˊʱΦ 

ɾʶ ˍʹ˄ ˎˉΦ ʰˊʽʻ˃Φ тлсκмсΦлтΦнлмл όʊɳɼ моуо ɰΩκлнΦлфΦнлмнύ ʰˉˈ˒ʰˋʹ ˍʹˌ ɳʻ˄ʽˁʺˌ 

ɳˉʽˍˊˇˉʺˌ ʇʵʱˍ˖˄ ˈˉ˖ˌ ʵʽˇˊʻ˗ʻʹˁʶ ˁʰʽ ʽˋ˔ˏʶʽΣ ʷ˔ˇˎ˄ ˁʰʻˇˊʽˋˍʶʾ ˋʶ ʶˉʾˉʶʵˇ ˔˗ˊʰˌ 

ˋʰˊʱ˄ˍʰ ʷ˅ʽ όпсύ ɽʶˁʱ˄ʶˌ ɮˉˇˊˊˇʺˌ ʃˇˍʰ˃˗˄Σ ˇʽ ˇˉˇʾʶˌ ˎˉʱʴˇ˄ˍʰʽ ˋʶ ʵʶˁʰˍʷˋˋʶˊʽˌ όмпύ 
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ʃʶˊʽˇ˔ʷˌ ɽʶˁʰ˄˗˄ ɮˉˇˊˊˇʺˌ ʃˇˍʰ˃˗˄ όʇʵʰˍʽˁʱ ɲʽʰ˃ʶˊʾˋ˃ʰˍʰύΣ ˈˉ˖ˌ ˒ʰʾ˄ʶˍʰʽ ˋˍˇ 

ˉʰˊʰˁʱˍ˖ ˋ˔ʺ˃ʰ (ʅ˔ʺ˃ʰ мΦм): 

ʅ˔ʺ˃ʰ  1.1: ɽʶˁʱ˄ʶˌ ɮˉˇˊˊˇʺˌ ˁʰʽ ʇʵʰˍʽˁʱ ɲʽʰ˃ʶˊʾˋ˃ʰˍʰ ˍʹˌ ɳ˂˂ʱʵʰˌ (ʃʹʴʺΥ ɹʵʾʰ 
ʶˉʶ˅ʶˊʴʰˋʾʰύ 
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1.2 ɮ˄ˍʽˁʶʾ˃ʶ˄ˇ ɳˊʴʰˋʾʰˌ ˁʰʽ ʅʹ˃ʶʾʰ ʃˊ˖ˍˇˍˎˉʾʰˌ 

ʆˇ ʷ˄ˍˇ˄ˇ ˁʰʽ ʰ˄ˇ˃ˇʽˇʴʶ˄ʷˌ ʰ˄ʱʴ˂ˎ˒ˇ ˋʶ ˋˎ˄ʵˎʰˋ˃ˈ ˃ʶ ˍʹ ˋʹ˃ʰ˄ˍʽˁʺ ʴʶ˖ʴˊʰ˒ʽˁʺ 

˃ʶˍʰʲ˂ʹˍˈˍʹˍʰ ˍˇˎ ˁ˂ʽ˃ʰˍʽˁˇˏ ˉˊˇ˒ʾ˂, ˋˎ˄ˍʶ˂ˇˏ˄ ˋˍʹ˄ ʶ˃˒ʱ˄ʽˋʹ ʶˉʶʽˋˇʵʾ˖˄ ˉ˂ʹ˃˃ˏˊʰˌ 

ˋˍˇ˄ ʶ˂˂ʰʵʽˁˈ ˔˗ˊˇΦ ʃʰˊʱ˂˂ʹ˂ʰΣ ʹ ʶ˅ʱˉ˂˖ˋʹ ˍˇˎ ʰˋˍʽˁˇˏ ʽˋˍˇˏ ʰˁˈ˃ʹ ˁʰʽ ʶ˄ˍˈˌ ˉʶˊʽˇ˔˗˄ 

ʶˎʱ˂˖ˍ˖˄ ˋʶ ˉ˂ʹ˃˃ˏˊʰΣ ˈˉ˖ˌ ˉʰˊʱˁˍʽʶˌ ˉʶˊʽˇ˔ʷˌΣ ˉʶˊʽˇ˔ʷˌ ʴʶʽˍ˄ʽʱʸˇˎˋʶˌ ˋʶ ˎʵʱˍʽ˄ˇ 

ʰˉˇʵʷˁˍʹ ʰ˂˂ʱ ˁʰʽ ˋʶ ʵʷ˂ˍʰ ˉˇˍʰ˃˗˄Σ ʶˉʽˍʶʾ˄ʶʽ ˍʹ˄ ʰˏ˅ʹˋʹ ˍˇˎ ˉ˂ʹ˃˃ˎˊʽˁˇˏ ˁʽ˄ʵˏ˄ˇˎ ˋˍʹ 

˔˗ˊʰΦ ʅˍʹ˄ ˉ˂ʶʽˇ˄ˈˍʹˍʱ ˍˇˎˌ ˇʽ ˉ˂ʹ˃˃ˏˊʶˌ ˋˍʹ˄ ɳ˂˂ʱʵʰ ʶˁʵʹ˂˗˄ˇ˄ˍʰʽ ˃ʶ ˍʹ ˃ˇˊ˒ʺ 

˅ʰ˒˄ʽˁʺˌ ˉ˂ʹ˃˃ˏˊʰˌΣ ʹ ˇˉˇʾʰ ˉˊˇˁʰ˂ʶʾˍʰʽ ˂ˈʴ˖ ʰˁˊʰʾ˖˄ ˒ʰʽ˄ˇ˃ʷ˄˖˄ ʲˊˇ˔ˈˉˍ˖ˋʹˌ ˁʰʽ 

ʶˉʽ˒ʷˊʶʽ ʵˎˋ˃ʶ˄ʶʾˌ ʶˉʽˉˍ˗ˋʶʽˌ ˋʶ ˉˇ˂˂ʷˌ ˉʶˊʽˇ˔ʷˌΦ ʅˍʽˌ ˋˎ˔˄ʱ ˉˊˇˋʲʰ˂˂ˈ˃ʶ˄ʶˌ ʰˉˈ 

ˉ˂ʹ˃˃ˏˊʰ ˉʶˊʽˇ˔ʷˌ ˋˎʴˁʰˍʰ˂ʷʴʶˍʰʽ ˁʰʽ ʹ ˂ʶˁʱ˄ʹ ʰˉˇˊˊˇʺˌ ˍˇˎ ʃʹ˄ʶʽˇˏ ʃˇˍʰ˃ˇˏ ˋˍˇ 

ʲˇˊʶʽˇʵˎˍʽˁˈ ˍ˃ʺ˃ʰ ˍʹˌ ɸʶˋˋʰ˂ʾʰˌΣ ɮ˂ʺ ɳ˒ʷ˄ˍʹΣ ʹ ˇˉˇʾʰ ʰˉˇˍʶ˂ʶʾ ˎˉˇ˂ʶˁʱ˄ʹ ˍʹˌ ʶˎˊˏˍʶˊʹˌ 

˂ʶˁʱ˄ʹˌ ʰˉˇˊˊˇʺˌ ˍˇˎ ʃʹ˄ʶʽˇˏ ˁʰʽ ˉʶˊʽˇ˔ʺ ˃ʶ˂ʷˍʹˌ ˋˍʹ˄ ˉʰˊˇˏˋʰ ʵʽˉ˂˖˃ʰˍʽˁʺ ʶˊʴʰˋʾʰΦ 

ɮ˄ˍʽˁʶʾ˃ʶ˄ˇ ˍʹˌ ˉʰˊˇˏˋʰˌ ʵʽˉ˂˖˃ʰˍʽˁʺˌ ʶˊʴʰˋʾʰˌ ʰˉˇˍʶ˂ʶʾ ʹ ʶˁˍʾ˃ʹˋʹ ˍˇˎ ˉ˂ʹ˃˃ˎˊʽˁˇˏ 

ˁʽ˄ʵˏ˄ˇˎ ˋˍʹ˄ ˉʰˊʰˉʱ˄˖ ˂ʶˁʱ˄ʹ ʰˉˇˊˊˇʺˌΣ ˋˍˇ ˉ˂ʰʾˋʽˇ ˃ʽʰˌ ˇ˂ˇˁ˂ʹˊ˖˃ʷ˄ʹˌ ˉˊˇˋʷʴʴʽˋʹˌ 

˃ʶ ˔ˊʺˋʹ ˉˇ˂ˎˁˊʽˍʹˊʽʰˁʺˌ ʰ˄ʱ˂ˎˋʹˌ ˁʰʽ ʱ˂˂˖˄ ˎʵˊˇ˂ˇʴʽˁ˗˄ ˃ʶʻˈʵ˖˄Φ ɶ ˃ʶʻˇʵˇ˂ˇʴʾʰ ̄ ˇˎ 

ʰˁˇ˂ˇˎʻʺʻʹˁʶ ˋˎ˄ʾˋˍʰˍʰʽ ˋʶ ˍʷˋˋʶˊʰ ʲʰˋʽˁʱ ˋˍʱʵʽʰΦ ɮˊ˔ʽˁʱΣ ʴʾ˄ʶˍʰʽ ˉˊˇˋʵʽˇˊʽˋ˃ˈˌ ˍ˖˄ 

ˉ˂ʹ˃˃ˎˊʽˁʱ ʶˎʱ˂˖ˍ˖˄ ˉʶˊʽˇ˔˗˄ ʶ˄ˍˈˌ ˍʹˌ ˂ʶˁʱ˄ʹˌ ˃ʶ˂ʷˍʹˌΦ ɾʶ ʵʶʵˇ˃ʷ˄ʶˌ ˍʽˌ ʻʷˋʶʽˌ 

ˎ˕ʹ˂ˇˏ ˁʽ˄ʵˏ˄ˇˎ ʶ˃˒ʱ˄ʽˋʹˌ ˉ˂ʹ˃˃ˏˊʰˌ, ʴʾ˄ʶˍʰʽ ˎʵˊˇ˂ˇʴʽˁʺ ˁʰʽ ˎʵˊʰˎ˂ʽˁʺ ʰ˄ʱ˂ˎˋʹ ˋʶ 

ˁʱˉˇʽʶˌ ʰˉˈ ʰˎˍʷˌΣ ʰ˅ʽˇˉˇʽ˗˄ˍʰˌ ˍˇ ˉˊˈˋ˒ʰˍˇ ʽˋˍˇˊʽˁˈ ˉ˂ʹ˃˃ˎˊ˗˄ ˁʰʽ ˍʰ ʰ˄ˍʾˋˍˇʽ˔ʰ 

ʵʽʰʻʷˋʽ˃ʰ ˎʵˊˇ˃ʶˍʶ˖ˊˇ˂ˇʴʽˁʱ ʵʶʵˇ˃ʷ˄ʰΦ ɾʶˍʱ ʰˉˈ ˁʰˍʱ˂˂ʹ˂ʹ ʶˉʶ˅ʶˊʴʰˋʾʰ ˍ˖˄ 

ʵʶʵˇ˃ʷ˄˖˄, ʶ˅̝̋ ʻʹˋʰ˄ ˋˎ˃ˉʶˊʱˋ˃ʰˍʰ ʴʽʰ ˍʽˌ ˉ˂ʹ˃˃ˎˊʽˁʱ ʶˎʱ˂˖ˍʶˌ ˉʶˊʽˇ˔ʷˌ ˍʹˌ ˎˉˈ 

ʶ˅̫̱ ʰˋʹ ˂ʶˁʱ˄ʹˌ ʰˉˇˊˊˇʺˌΦ 

ʅˍʰ ˉˊ˖ˍˈˍˎˉʰ ˋʹ˃ʶʾʰ ˍʹˌ ʶˊʴʰˋʾʰˌ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶˍʰʽ ʹ ʰ˅ʽˇˉˇʾʹˋʹ ˉˊʰʴ˃ʰˍʽˁ˗˄ 

˃ʶˍʶ˖ˊˇ˂ˇʴʽˁ˗˄ ʵʶʵˇ˃ʷ˄˖˄ ˋˍʹ˄ ʰ˄ʱ˂ˎˋʹΣ ʴʶʴˇ˄ˈˌ ˉˇˎ ˁʰʻʽˋˍʱ ˍˈˋˇ ˍʹ˄ ˉˊˇˋʷʴʴʽˋʹ ˈˋˇ 

ˁʰʽ ˍʰ ˋˎ˃ˉʶˊʱˋ˃ʰˍʰ ˉˇˎ ʶ˅ʱʴˇ˄ˍʰʽ ˉʽˇ ˊʶʰ˂ʽˋˍʽˁʱΦ ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˉˇˎ ˉˊˇˁˏˉˍˇˎ˄ 

ʵˏ˄ʰˍʰʽ ˄ʰ ʰ˅ʽˇ˂ˇʴʹʻˇˏ˄ ʱ˃ʶˋʰ ˃ʶ ʲʱˋʹ ˍˇ ˎˉʱˊ˔ˇ˄ ʽˋˍˇˊʽˁˈΣ ʶ˄˗ ʰ˄ˍʽˋˍˇʽ˔ˇˏ˄ ˋʶ 

ʶˉʶʽˋˈʵʽʰ ˎ˕ʹ˂ʺˌ ˋˎ˔˄ˈˍʹˍʰˌΣ ˉˇˎ ̄ ʰˊʰˍʹˊˇˏ˄ˍʰʽ ̀ ˍʹ˄ ˉʶˊʽˇ˔ʺ ˋ˔ʶʵˈ˄ ˋʶ ʶˍʺˋʽʰ ʲʱˋʹ. ɳ˄ 

ˁʰˍʰˁ˂ʶʾʵʽΣ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹˌ ʷˊʶˎ˄ʰˌ ʵˏ˄ʰˍʰʽ ˄ʰ ʰ˅ʽˇˉˇʽʹʻˇˏ˄ ˋˍʹ˄ 

ˁʰ̱ʶˏʻˎ˄ˋʹ ˍʹˌ ˂ʺ˕ʹ̩ ˃ʷˍˊ˖˄ ˉˊˇˋˍʰˋʾʰˌ ˁʰʽ ˉˊˈʲ˂ʶ˕ʹˌ ˋˍʽˌ ˉʶˊʽˇ˔ʷˌ ˉˇˎ ʶʾ˄ʰʽ 

ʰˉˇʵʶʵʶʽʴ˃ʷ˄ʰ ʶˎʱ˂˖ˍʶˌ ˋʶ ˉ˂ʹ˃˃ˎˊʽˁʱ ˒ʰʽ˄ˈ˃ʶ˄ʰΦ 

1.3 ɲʽʱˊʻˊ˖ˋʹ ɳˊʴʰˋʾʰˌ 

ʆˇ ̄́˗ˍˇ ˁʶ˒ʱ˂ʰʽˇ ʰˉˇˍʶ˂ʶʾ ˃ʽʰ ʶʽˋʰʴ˖ʴʺ ˋˍˇ ˒ʰʽ˄ˈ˃ʶ˄ˇ ˍʹˌ ˉ˂ʹ˃˃ˏˊʰˌΣ ˍʹ˄ ʷ˄ˍʰˋʺ ˍˇˎ 

ˋˍˇ˄ ʶ˂˂ʰʵʽˁˈ ˔˗ˊˇΣ ˍʽˌ ʰʽˍʾʶˌ ˉˊˈˁ˂ʹˋʹˌ ˁʰʽ ˍʽˌ ʶˉʽˉˍ˗ˋʶʽˌ ˍˇˎ ˋʶ ʵʽʱ˒ˇˊˇˎˌ ˍˇ˃ʶʾˌ. 

ʃʰˊʱ˂˂ʹ˂ʰΣ ˉʰˊʰˍʾʻʶˍʰʽ ˍˇ ʽˋ˔ˏˇ˄ ʻʶˋ˃ʽˁˈ ˉ˂ʰʾˋʽˇ ˉˇˎ ʰ˒ˇˊʱ ˋˍʹ˄ ʰ˅ʽˇ˂ˈʴʹˋʹ ˁʰʽ ˍʹ 
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ʵʽʰ˔ʶʾˊʽˋʹ ˍ˖˄ ˁʽ˄ʵˏ˄˖˄ ˉ˂ʹ˃˃ˏˊʰˌΣ ʶ˄˗ ˋˍˇ ˍʷ˂ˇˌ ˍˇˎ ˁʶ˒ʰ˂ʰʾˇˎ ʵʽʰˍˎˉ˗˄ʶˍʰʽ ˍˇ 

ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ ˍʹˌ ʶˊʴʰˋʾʰˌ ˁ ʰʽ ˉʰˊˇˎˋʽʱʸʶˍʰ ̔́  ʵʽʱˊʻˊ˖ˋʹ ʰˎˍʺˌΦ 

ʅˍˇ ʵʶˏˍʶˊˇ ˁʶ˒ʱ˂ʰʽˇ ˉʶˊʽʴˊʱ˒ʶˍʰʽ ʹ ˉʶˊʽˇ˔ʺ ˃ʶ˂ʷˍʹˌ ˃ʶ ʷ˃˒ʰˋʹ ˋˍʰ ʴʶ˖ʴˊʰ˒ʽˁʱ ˁʰʽ 

ʴʶ˖˃ˇˊ˒ˇ˂ˇʴʽˁʱ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˍʹΣ̩ ˍʽˌ ˔ˊʺˋʶʽˌ ʴʹˌ ˁʰʽ ˍˇ ˁ˂ʽ˃ʰˍʽˁˈ ˁʰʻʶˋˍ˗ˌΦ 

ɳˉʽˉˊˈˋʻʶˍʰΣ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˍʰ ʴʶ˖˔˖ˊʽˁʱ ˁʰʽ ˎʵˊˇ˃ʶˍʶ˖ˊˇ˂ˇʴʽˁʱ ʵʶʵˇ˃ʷ˄ʰ ʲʱˋʁ̔  ˍ˖˄ 

ˇˉˇʾ˖˄ ˉˊʰʴ˃ʰˍˇˉˇʽʶʾˍʰʽ ʹ ʰ˄ʱ˂ˎˋʹ ˉˇˎ ʰˁˇ˂ˇˎʻʶʾΦ 

ʅˍˇ ˍˊʾˍˇ ˁʶ˒ʱ˂ʰʽˇ ʰ˄ʰˉˍˏˋˋʶˍʰʽ ʶˁˍʶ˄˗ˌ ˍˇ ˃ʶʻˇʵˇ˂ˇʴʽˁˈ ˉ˂ʰʾˋʽˇ ˍʹˌ ˇ˂ˇˁ˂ʹˊ˖˃ʷ˄ʹˌ 

ˉˊˇˋʷʴʴʽˋʹˌ ˉ˂ʹ˃˃ˎˊʽˁˇˏ ˁʽ˄ʵˏ˄ˇˎ ˉˇˎ ʰˉˇˍʶ˂ʶʾ ˍˇ ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ ˍʹˌ ˉʰˊˇˏˋʰˌ ʷˊʶˎ˄ʰ.̩ 

ɮˊ˔ʽˁʱΣ ˉʰˊˇˎˋʽʱʸʶˍʰʽ ˍˇ ʻʶ˖ˊʹˍʽˁˈ ˎˉˈʲʰʻˊˇ ˍʹˌ ˃ʶʻˈʵˇˎ ˍʹˌ ˉˇ˂ˎˁˊʽˍʹˊʽʰˁʺˌ ʰ˄ʱ˂ˎˋʹˌ 

ˁʰʻ˗ˌ ˁʰʽ ˍʹˌ ʵʽʰʵʽˁʰˋʾʰˌ ʰ˄ʰ˂ˎˍʽˁʺˌ ʽʶˊʱˊ˔ʹˋʹˌ ˃ʶ ʲʱˋʹ ˍʽˌ ˇˉˇʾʶˌ ʴʾ˄ʶˍʰʽ ˇ ˁʰʻˇˊʽˋ˃ˈˌ 

ˍ˖˄ ˉ˂ʹ˃˃ˎˊʽˁʱ ʶˎʱ˂˖ˍ˖˄ ˉʶˊʽˇ˔˗˄ ʶ˄ˍˈˌ ˍʹˌ ˂ʶˁʱ˄ʹˌ ʰˉˇˊˊˇʺˌΦ ɮˁˇ˂ˇˏʻ˖ˌΣ 

ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˁʰʽ ʰ˄ʰ˂ˏˇ˄ˍʰʽ ˍʰ ˁˊʽˍʺˊʽʰ ˉˇˎ ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ ˎˉˈ˕ʹ ˁʰˍʱ ˍʹ˄ ʶ˒ʰˊ˃ˇʴʺ 

ˍʹˌ ˉˇ˂ˎˁˊʽˍʹˊʽʰˁʺˌ ʰ˄ʱ˂ˎˋʹˌ ˋʶ ˉʶˊʽʲʱ˂˂ˇ˄ ʅˎˋˍʹ˃ʱˍ˖˄ ɱʶ˖ʴˊʰ˒ʽˁ˗˄ ʃ˂ʹˊˇ˒ˇˊʽ˗˄ 

(GIS)Φ ʅˍʹ ˋˎ˄ʷ˔ʶʽʰΣ ˉʶˊʽʴˊʱ˒ˇ˄ˍʰʽ ʹ ˎʵˊˇ˃ʶˍʶ˖ˊˇ˂ˇʴʽˁʺ ʰ˄ʱ˂ˎˋʹ ˉˇˎ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ 

ʴʽʰ ˍʰ ˋʹ˃ʰ˄ˍʽˁˈˍʶˊʰ ʽˋˍˇˊʽˁʱ ˉ˂ʹ˃˃ˎˊʽˁʱ ʶˉʶʽˋˈʵʽʰ ˉˇˎ ʷ˔ˇˎ˄ ˁʰˍʰʴˊʰ˒ʶʾ ˍʰ ˍʶ˂ʶˎˍʰʾʰ 

ʷˍʹ ˋˍʹ˄ ˉʶˊʽˇ˔ʺ ˃ʶ˂ʷˍʹˌ ˁʰʽ ʹ ˎɻ ˊˇ˂ˇʴʽˁʺ ʰ˄ʱ˂ˎˋʹ ʴʽʰ ˍˊʾʰ ʰˉˈ ʰˎˍʱΦ ʆʷ˂ˇˌΣ ˎ˂ˇˉˇʽʶʾˍʰʽ 

ʹ ˎʵˊʰˎ˂ʽˁʺ ˉˊˇˋˇ˃ˇʾ˖ˋʹ ˋʶ ˉʶˊʽʲʱ˂˂ˇ˄ HEC-RAS ɹ ʽʰ ˃ʾʰ ʽˋˍˇˊʽˁʺ ˉ˂ʹ˃˃ˏˊʰ ˋʶ ˇˊʽˋ˃ʷ˄ʶˌ 

ʻʷˋʶʽˌ ʶ˄ʵʽʰ˒ʷˊˇ˄ˍˇˌΦ  

ʅˍ̌ ̱ʷˍʰˊˍˇ ˁʶ˒ʱ˂ʰʽˇ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˋˎʴˁʶ˄ˍˊ˖ˍʽˁʱ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˉˇˎ ˉˊˇʷˁˎ˕ʰ˄ 

ʰˉˈ ˍʹ˄ ʰ˄ʱ˂ˎˋʹ ˃ʶ ˍʰˎˍˈ˔ˊˇ˄ʹ ʶˉʶ˅ʺʴʹˋʺ ˍˇˎˌ ˁʰʽ ˋˏ˄ˍˇ˃ˇ ˋ˔ˇ˂ʽʰˋ˃ˈΦ ʅˎʴˁʶˁˊʽ˃ʷ˄ʰΣ 

ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˇʽ ˉʶˊʽˇ˔ʷˌ ˎ˕ʹ˂ˇˏ ˉ˂ʹ˃˃ˎˊʽˁˇˏ ˁʽ˄ʵˏ˄ˇˎΣ ˁʰʻ˗ˌ ˁʰʽ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ 

ˍʹˌ ˎʵˊˇ˂ˇʴʽˁʺˌ ˁʰʽ ˎʵˊʰˎ˂ʽˁʺˌ ʰ˄ʱ˂ˎˋʹˌΦ 

ʆˇ ̫̄˃ˉˍˇ ˁʶ˒ʱ˂ʰʽˇ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˍʰ ˁˎˊʽˈˍʶˊʰ ˋˎ˃ˉʶˊʱˋ˃ʰˍʰ ˍʹˌ ʵʽʶˊʶˏ˄ʹˋʹˌΣ ʷˉʶʽˍʰ 

ʰˉˈ ˃ʽʰ ˋˎ˄ˇˉˍʽˁʺ ʶˉʽˋˁˈˉʹˋʹΦ ʅˍˇ ˍʷ˂ˇˌ ˍˇˎ ˁʶ˒ʰ˂ʰʾˇˎ ʵʽʰˍˎˉ˗˄ˇ˄ˍʰʽ ʰˁˈ˃ʹ ˉˊˇˍʱˋʶʽˌ 

ʴʽʰ ˃ʶ˂˂ˇ˄ˍʽˁʺ ʷˊʶˎ˄ʰΣ ˋ˔ʶˍʽˁʺ ˃ʶ ˍˇ ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ ˍʹˌ ˉʰˊˇˏˋʰˌ ʶˊʴʰˋʾʰˌΦ 
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2 ʃʶˊʽˇ˔ʺ ɾʶ˂ʷˍʹˌ ˁ ʰʽ ɲʶʵˇ˃ʷ˄ʰ 

2.1 ɱʶ˄ʽˁʱ ˋˍˇʽ˔ʶʾʰ 

ʅˍʹ˄ ˉʰˊˇˏˋʰ ʶˊʴʰˋʾʰ ̟ ˌ ˉʶˊʽˇ˔ʺ ˃ʶ˂ʷˍʹˌ ʶˉʽ˂ʷ˔ʻʹˁʶ ʹ ˂ʶˁʱ˄ʹ ʰˉˇˊˊˇʺˌ ɮ˂ʺ ɳ˒ʷ˄ˍʹΣ ˋˍˇ 

ʲˇˊʶʽˇʵˎˍʽˁˈ ˍ˃ʺ˃ʰ ˍʹˌ ɸʶˋˋʰ˂ʾʰˌ. ʁʽ ʷ˄ˍˇ˄ʶˌ ʲˊˇ˔ˇˉˍ˗ˋʶʽˌ ˁʰʽ ˍʰ ˋʹ˃ʰ˄ˍʽˁʱ ˉˊˇʲ˂ʺ˃ʰˍʰ 

ˉˇˎ ˉˊˇˁʰ˂ˇˏ˄ˍʰʽ ˋˎ˔˄ʱ ˋˍʹ˄ ˉʶˊʽˇ˔ʺ ˂ˈʴ˖ ˉ˂ʹ˃˃ˎˊʽˁ˗˄ ʶˉʶʽˋˇʵʾ˖˄ ˋˎ˄ʹʴˇˊˇˏ˄ ˋˍʹ˄ 

ʶˉʽ˂ˇʴʺ ˍʹˌ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹˌ ˂ʶˁʱ˄ʹˌ ʰˉˇˊˊˇʺˌ ˖ˌ ˎˉˈ ʶ˅ʷˍʰˋʹ ˉʶˊʽˇ˔ʺ. 

2.1.1 ɱʶ̟ʴˊʰ˒ʽˁʱ ʋʰˊʰˁˍʹˊʽˋˍʽˁʱ 

ɶ ˂ʶˁʱ˄ʹ ʰˉˇˊˊˇʺˌ ɮ˂ʺ ɳ˒ʷ˄ˍʹ ˍˇˉˇʻʶˍʶʾˍʰʽ ʴʶ˖ʴˊʰ˒ʽˁʱ ˋˍˇ ̡̌ ˊʶʽˇʵˎˍʽˁˈ ˍ˃ʺ˃ʰ ˍˇˎ 

ˎʵʰˍʽˁˇˏ ʵʽʰ˃ʶˊʾˋ˃ʰˍˇˌ ˍʹˌ ɸʶˋˋʰ˂ʾʰˌ ˁʰʽ ʰˉˇˍʶ˂ʶʾ ˎˉˇ˂ʶˁʱ˄ʹ ˍˇˎ ʃʹ˄ʶʽˇˏ ˉˇˍʰ˃ˇˏ 

όʅ˔ʺ˃ʰ нΦмύ. ʃʽˇ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰΣ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˍˇ ˍ˃ʺ˃ʰ ˍˇˎ ʃʹ˄ʶʽˇˏ ˉˇˎ ˇˊʾʸʶˍʰʽ ʰˉˈ ˍʹ 

ʻʷˋʹ ɮ˂ʺ ɳ˒ʷ˄ˍʹ ˋˍʰ ʰ˄ʱ˄ˍʹΣ ˈˉˇˎ ʲˊʾˋˁʶˍʰʽ ʹ ˇ˃˗˄ˎ˃ʹ ʴʷ˒ˎˊʰ ˁʰʽ ˇ ʰ˄ˍʾˋˍˇʽ˔ˇˌ 

ˎʵˊˇ˃ʶˍˊʽˁˈˌ ˋˍʰʻ˃ˈˌΣ ˁʰʽ ˍʹ ʻʷˋʹ ɮ˃ˎʴʵʰ˂ʽʱ ̀ ˍʰ ˁʰˍʱ˄ˍʹΦ ɳˁˍʶʾ˄ʶˍʰʽ ˃ ʶˍʰ˅ˏ ʴʶ˖ʴˊʰ˒ʽˁˇˏ 

˃ʺˁˇˎˌ нмϲмоϥ9 - ннϲсϥ9 ˁʰʽ ʴʶ˖ʴˊʰ˒ʽˁˇˏ ˉ˂ʱˍˇˎˌ офϲроϥb - 39ϲ18'NΦ ɶ ʷˁˍʰˋʹ ˉˇˎ ˁʰ˂ˏˉˍʶʽ 

ʶʾ˄ʰʽ ʾˋʹ ˃ʶ 2806 km2Σ ʶ˄˗ ˍˇ ˃ʺˁˇˌ ˍˇˎ ˉˇˍʰ˃ˇˏ ʶʾ˄ʰʽ мппΦум km. 

ʁˊʽˋ˃ʷ˄ʰ ʰˉˈ ˍʰ ˁˎˊʽˈˍʶˊʰ ˍˇˉˇʴˊʰ˒ʽˁʱ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˍʹˌ ˉʶˊʽˇ˔ʺˌ ˃ʶ˂ʷˍʹˌ 

ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˋˍˇ˄ ʃʾ˄ʰˁʰ нΦмΦ 

ʃʾ˄ʰˁʰˌ  2.1Υ ʆˇˉˇʴˊʰ˒ʽˁʱ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˍʹˌ ˉʶˊʽˇ˔ʺˌ ˃ʶ˂ʷˍʹˌ 

ɴˁˍʰˋʹ 

ɽʶˁʱ˄ʹˌ όkm2) 

ɾʷˋˇ 

ʇ̞ ˈ˃ʶˍˊˇ (m) 

ɾʷʴʽˋˍˇ 

ʇ̞ ˈ˃ʶˍˊˇ (m) 

ɳ˂ʱ˔ʽˋˍˇ 

ʇ̞ ˈ˃ʶˍˊˇ (m) 

ɾʷˋʹ ɼ˂ʾˋʹ 

(ɕ) 

2805.71 554.07 2205.01 83.996 15.42 

 

ɶ ʴʶ˖ʴˊʰ˒ʽˁʺ ʻʷˋʹ ˁʰʽ ˍʰ ˈˊʽʰ ˍʹˌ ˉʶˊʽˇ˔ʺˌ ˃ʶ˂ʷˍʹˌ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍˇˎˌ ˈ˃ˇˊˇˎˌ 

ɼʰ˂˂ʽˁˊʰˍʽˁˇˏˌ ɲʺ˃ˇˎˌ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˋˍˇ ʅ˔ʺ˃ʰ нΦм ̄ ˇˎ ʰˁˇ˂ˇˎʻʶʾ. 
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ʅ˔ʺ˃ʰ  2.1: ʃʁ ˊʽˇ˔ʺ ˃ʶ˂ʷˍʹˌ, ̍ ˃ˇˊˇʽ ɼʰ˂˂ʽˁˊʰˍʽˁˇʾ ɲʺ˃ˇʽ ˁ ʰʽ ˁʷ˄ˍˊʰ ˇʽˁʽˋ˃˗˄ (ʃʹʴʺΥ ɹʵʾʰ 

ʶˉʶ˅ʶˊʴʰˋʾʰύ 

ʆ̌  ʇʵʰˍʽˁˈ ҟ̔ ʰ˃ʷˊʽˋ˃ʰ όʇɲύ ɸʶˋˋʰ˂ʾʰˌ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ̱ ˇ ˋˏ˄ˇ˂ˇ ˍʹˌ ʃʶˊʽ˒ʷˊʶʽʰˌ ɸʶˋˋʰ˂ʾʰˌ 

ς ʁ ˁˍˈˌ ʰˉˈ ˍʰ ˄ʹˋʽʱ ˍ˖˄ ʅˉˇˊʱʵ˖˄Σ ʷ˄ʰ ˃ʽˁˊˈ ˍ˃ʺ˃ʰ ɻ ˎˍʽˁʱ ˉˇˎ ʰ˄ʺˁʶʽ ˋˍˇ ʇҟ лпΣ ʷ˄ʰ ҡʽˁˊˈ 

ˍҡʺҡʰ ˍˇˎ ʇɲ лт ˋˍʰ ˄ˈˍʽʰ ˁʰʽ ʷ˄ʰ ҡʽˁˊˈ ˍҡʺҡʰ ʲˈˊʶʽʰ ˉˇˎ ʰ˄ʺˁʶʽ ˋˍˇ ʇҟ лф - ˁʰʽ ˍˇ ˄ˈˍʽˇ 

ˍҡʺҡʰ ˍʹˌ ʃʶˊʽ˒ʷˊʶʽʰˌ ɼʶ˄ˍˊʽˁʺˌ ɾʰˁʶʵˇ˄ʾʰˌ όˉʶˊʽˇ˔ʺ ʃ˂ʰˍʰҡ˗˄ʰύ όʅ˔ʺ˃ʰ мΦмύ. 

ʅˎʴˁʶˁˊʽ˃ʷ˄ʰ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˍˇ ˁʶ˄ˍˊʽˁˈ ˁʰʽ ʰ˄ʰˍˇ˂ʽˁˈ ˍ˃ʺ˃ʰ ˍʹˌ ʃɳ ʆˊʽˁʱ˂˖˄Σ ˍˇ ˁʶ˄ˍˊʽˁˈ 

ˁʰʽ ʰ˄ʰˍˇ˂ʽˁˈ ˍҡʺҡʰ ˍʹˌ ʃɳ ɼʰˊʵʾˍˋʰˌΣ ˍʹ˄ ʃɳ ɾʰʴ˄ʹˋʾʰˌ ˁʰʽ ʅˉˇˊʱʵ˖˄ ʶˁˍˈˌ ʰˉˈ ˍʰ ˄ʹˋʽʱ 

ˍ˖˄ ʅˉˇˊʱʵ˖˄Σ ˍˇ ˋˏ˄ˇ˂ˇ ˍʹˌ ʃɳ ɽʱˊʽˋʰˌΣ ʷ˄ʰ ҡʽˁˊˈ ˍҡʺҡʰ ˋˍˇ ʲˈˊʶʽˇ ҡʷˊˇˌ ˍʹˌ ʃɳ 

ʊʻʽ˗ˍʽʵʰˌΣ ʷ˄ʰ ҡʽˁˊˈ ˄ˈˍʽˇ ˍҡʺҡʰ ˍʹˌ ʃɳ ʃʽʶˊʾʰˌ ˁʰʽ ʷ˄ʰ ҡʽˁˊˈ ˍҡʺҡʰ ˍʹˌ ʃɳ ɱˊʶʲʶ˄˗˄Φ ɶ 
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ˋˎ˄ˇ˂ʽˁʺ ʷˁˍʰˋʹ ˍˇˎ ʵʽʰ˃ʶˊʾˋ˃ʰˍˇˌ ʶʾ˄ʰʽ 13140 km2 ˁʰʽ ˇ ˉ˂ʹʻˎˋ˃ˈˌ ˍˇˎΣ ҡʶ ʲʱˋʹ ˍʰ 

ʰˉˇʴˊʰ˒ʽˁʱ ˋˍˇʽ˔ʶʾʰ ˍʹˌ ɳɽΦʅʆɮʆ ˍˇˎ нл1м ʶʾ˄ʰʽ томтллΣ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰˌ ˃ʶʾ˖ˋʹ нΦр҈ ˋʶ 

ˋ˔ʷˋʹ ˃ʶ ˍʹ˄ ʰˉˇʴˊʰ˒ʺ ˍˇˎ нллм ˈˉˇˎ ʺˍʰ˄ трлппр ˁʱˍˇʽˁˇʽΦ 

ɲʽˇʽˁʹˍʽˁʱ ʹ ˉʶˊʽˇ˔ʺ ˃ʶ˂ʷˍʹˌ ʰ˄ʺˁʶʽ ˋˍʽˌ ʃʶˊʽ˒ʶˊʶʽʰˁʷˌ ɳ˄ˈˍʹˍʶˌ ʆˊʽˁʱ˂˖˄ ˁʰʽ ɼʰˊʵʾˍˋʰˌΣ 

ˍʹˌ ʃʶˊʽ˒ʷˊʶʽʰˌ ɸʶˋˋʰ˂ʾʰˌΦ ɶ ʃʶˊʽ˒ʶˊʶʽʰˁʺ ɳ˄ˈˍʹˍʰ ɱˊʶʲʶ˄˗˄Σ ˍʹˌ ʃʶˊʽ˒ʷˊʶʽʰˌ ɲˎˍʽˁʺˌ 

ɾʰˁʶʵˇ˄ʾʰˌΣ ˁʰˍʰ˂ʰ˃ʲʱ˄ʶʽ ˃ˈ˄ˇ ˁʱˉˇʽʶˌ ʶ˂ʱ˔ʽˋˍʶˌ ˇˊʶʽ˄ʷˌ ʶˁˍʱˋʶʽˌ ˋˍʰ ʲˈˊʶʽʰ ˍʹˌ 

ˉʶˊʽˇ˔ʺˌ ˃ʶ˂ʷˍʹˌΦ ʅˏ˃˒˖˄ʰ ˃ʶ ˍʹ ʵʽˇʽˁʹˍʽˁʺ ˃ʶˍʰˊˊˏʻ˃ʽˋʹ άɼʰ˂˂ʽˁˊʱˍʹˌέ όɿˈ˃ˇˌ 

3852/2010), ʹ ˉʶˊʽˇ˔ʺ ˃ʶ˂ʷˍʹˌ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ у ʵʺ˃ˇˎˌ ˁʰʽ ˍ˃ʺ˃ʰˍʰ ʵʺ˃˖˄Φ ʅˎʴˁʶˁˊʽ˃ʷ˄ʰΣ 

ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˍˇˎˌ ʵʺ˃ˇˎˌ ʆˊʽˁˁʰʾ˖˄Σ ɾʶˍʶ˗ˊ˖˄, ˁʰʽ ˍ˃ʺ˃ʰˍʰ ˍ˖˄ ʵʺ˃˖˄ ʃˏ˂ʹˌ ˁʰʽ 

ʊʰˊˁʰʵˈ˄ʰˌ ˍʹˌ ʃE ʆˊʽˁʱ˂˖˄ ˁʰʽ ˍˇ ʵʺ˃ˇ ɾˇˎʸʰˁʾˇˎ ˁʰʽ ˍ˃ʺ˃ʰˍʰ ˍ˖˄ ʵʺ˃˖˄ ʃʰ˂ʰ˃ʱΣ 

ʃ˂ʰˋˍʺˊʰ ˁʰʽ ɼʰˊʵʾˍˋʰˌ ˍʹˌ ʃɳ ɼʰˊʵʾˍˋʰˌΦ  

2.1.2 ɱʶ˖˃ˇˊ˒ˇ˂ˇʴʾʰ ˉʶˊʽˇ˔ʺˌ 

ɶ ˉʶˊʽˇ˔ʺ ˃ʶ˂ʷˍʹˌ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˍˇ ʲˇˊʶʽˇʵˎˍʽˁˈ ˍ˃ʺ˃ʰ ˍˇˎ ˎʵʰˍʽˁˇˏ ʵʽʰ˃ʶˊʾˋ˃ʰˍˇˌ ˍʹˌ 

ɸʶˋˋʰ˂ʾʰˌΦ ʁ́ ʽˇʻʶˍʶʾˍʰʽ ˉʶˊʽ˃ʶˍˊʽˁʱ ʰˉˈ ˍʹ˄ ˇˊˇˋʶʽˊʱ ˍʹˌ ʃʾ˄ʵˇˎ ˁʰʽ ˍˇ ɼʶˊˁˈˍʽˇ˄ ˈˊˇˌ 

όˇˊˇˋʶʽˊʱ ɼˈʸʽʰˁʰύ ˋˍʰ ʵˎˍʽˁʱΣ ˍʰ ʋʱˋʽʰ ˁʰʽ ˍʰ ɮ˄ˍʽ˔ʱˋʽʰ ʂ́  ́ ˋˍʰ ʲˈˊʶʽʰ ˁʰʽ 

ʲˇˊʶʽˇʰ˄ʰˍˇ˂ʽˁʱ ˁʰʽ ˍʰ ˈˊʹ ˍˇˎ ɵʱˊˁˇˎ ˋˍʰ ʰ˄ʰˍˇ˂ʽˁʱΦ ʁʽ ˉʰˊʰˉʱ˄˖ ˇˊˇˋʶʽˊʷˌ 

ˉʶˊʽʲʱ˂˂ˇˎ˄ ˍˇ ˁʶ˄ˍˊʽˁˈ ˉʶʵʽ˄ˈ ˍ˃ʺ˃ʰ ˍʹˌ ˉʶˊʽˇ˔ʺˌ ˃ʶ˂ʷˍʹˌΣ ˉˇˎ ʰˉˇˍʶ˂ʶʾ ˎˉˇʶ˄ˈˍʹˍʰ ˍʹˌ 

ʵˎˍʽˁʺˌ ˉʶʵʽʱʵʰˌ ˍʹˌ ɸʶˋˋʰ˂ʾʰˌΦ ʆˇ ̫˄ ˍˇ˄ˇ ʰ˄ʱʴ˂ˎ˒ˇ ˁʰʽ ˇʽ ʰˉˈˍˇ˃ʶˌ ˁ˂ʾˋʶʽˌ ʰˉˇˍʶ˂ˇˏ˄ 

˔ʰˊʰˁˍʹˊʽˋˍʽˁˈ ˍʹˌ ˉʶˊʽˇ˔ʺˌ ˃ʶ˂ʷˍʹˌΦ ɾʶ ʲʱˋʹ ˍˇ ˕ʹ˒ʽʰˁˈ ˃ˇ˄ˍʷ˂ˇ ʶʵʱ˒ˇˎˌ, ˍˇ ˃̫ʴʽˋˍˇ 

ˎ˕ˈ˃ʶˍˊˇ ˉˇˎ ˉʰˊʰˍʹˊʶʾˍʰʽ ˋˍʹ˄ ˉʶˊʽˇ˔ʺ ʰ˄ʷˊ˔ʶˍʰʽ ˋʁ 2205 m ˋˍʰ ˇˊʶʽ˄ʱ ˍ˃ʺ˃ʰˍʰΣ ˋˍʹ˄ 

ˉʶˊʽˇ˔ʺ ˍʹˌ ʃʾ˄ʵˇˎ ˁ ʰʽ ˍˇ ʶ˂ʱ˔ʽˋˍˇ ˋ ʁ84 m ˁ ˇ˄ˍʱ ̀ ˍʹ˄ ˉʶˊʽˇ˔ʺ ʶ˅ˈʵˇˎ ˍʹˌ ˂ʶˁʱ˄ʹˌ ˃ʶ˂ʷˍʹˌ, 

ʶ˄˗ ˍˇ ˃ʷˋˇ ˎ˕ˈ˃ʶˍˊˇ ˍʹˌ ˎʵˊˇ˂ˇʴʽˁʺˌ ˂ʶˁʱ˄ʹˌ ʰˉˇˊˊˇʺˌ ʶʾ˄ʰʽ ррпΦм m. 

ɶ ˁˏˊʽʰ ˎʵˊˇ˂ˇʴʽˁʺ ˂ʶˁʱ˄ʹ ˍˇˎ ˎʵʰˍʽˁˇˏ ʵʽʰ˃ʶˊʾˋ˃ʰˍˇˌ ɸʶˋˋʰ˂ʾʰˌ ʶʾ˄ʰʽ ʶˁʶʾ˄ʹ ˍˇˎ 

ʃʹ˄ʶʽˇˏ ̄ ˇˍʰ˃ˇˏΣ ˃ʶ ʶˉʽ˒ʱ˄ʶʽʰ ˋˍʹ ʻʷˋʹ ʃˎˊʴʶˍˈˌΣ ˁˇ˄ˍʱ ˋˍʽˌ ʶˁʲˇ˂ʷˌ ˋˍˇ ɸʶˊ˃ʰʿˁˈ ˁˈ˂ˉˇΣ 

ʷˁˍʰˋʹˌ ʾˋʹ̩ ˃ ʶ ˉʶˊʾˉˇˎ фрлл ƪƳ2Φ ɼˎˊʽˈˍʶˊˇʽ ˉʰˊʰˉˈˍʰ˃ˇʽ ˍˇˎ ʃʹ˄ʶʽˇˏ ʶʾ˄ʰʽ ˉˊˇˌ ˍʰ ˄ˈˍʽʰ 

ˇ ɳ˄ʽˉʷʰˌΣ ˇ ʊʰˊˋʰ˂ʽ˗ˍʹˌΣ ˇ ʅˇ˒ʰʵʾˍʹˌ όˋˍˇ˄ ˇˉˇʾˇ ˁʰˍʰˋˁʶˎʱˋˍʹˁʶ ˍˇ ˒ˊʱʴ˃ʰ ʅ˃ˇˁˈʲˇˎύ 

ˁʰʽ ˇ ɼʰ˂ʷ˄ˍʸʹˌ όˉˇˎ ʵʷ˔ʶˍʰʽ ˍʰ ˄ʶˊʱ ʰˉˈ ˍʹ˄ ʶˁˍˊˇˉʺ ˍˇˎ ˉˇˍʰ˃ˇˏ ʆʰˎˊ˖ˉˇˏ ˃ʷˋ˖ ˍˇˎ 

ˍʰ˃ʽʶˎˍʺˊʰ ʃ˂ʰˋˍʺˊʰύΣ ˉˊˇˌ ˍʰ ʵˎˍʽˁʱ ˇ ʃˇˊˍʰʿˁˈˌΣ ˇ ʃʱ˃ʽˋˇˌ ʺ ʃ˂ʽˇˏˊʹˌ ˁʰʽ ˍˇ ɾˇˎˊʴˁʱ˄ʽ 

ˁʰʽ ˉˊˇˌ ˍʰ ʲˈˊʶʽʰ ˇ ɽʹʻʰʾˇˌ ˉˇˎ ʵʽʰˋ˔ʾʸʶʽ ˍʹ˄ ˉˈ˂ʹ ˍ˖˄ ʆˊʽˁʱ˂˖˄Σ ˇ ɿʶˇ˔˖ˊʾˍʹˌ ˁʰʽ ˇ 

ʆʽˍʰˊʺˋʽˇˌΦ ʅˍʹ ˂ʶˁʱ˄ʹ ʰˉˇˊˊˇʺˌ όɽɮʃύ ʃʹ˄ʶʽˇˏ ʶ˄ˍʱˋˋʶˍʰʽ ˁʰʽ ʹ ˁ˂ʶʽˋˍʺ ˂ʶˁʱ˄ʹ ˍʹˌ ˂ʾ˃˄ʹˌ 

ɼʱˊ˂ʰˌ ʷˁˍʰˋʹˌ млрл ƪƳ2Σ ˍˇ ˋˏˋˍʹ˃ʰ ˍʹˌ ˇˉˇʾʰˌ ʲˊʾˋˁʶˍʰʽ ˎˉˈ ʵʽʰ˃ˈˊ˒˖ˋʹΣ ˃ʶ ʷ˄ʰ 

ˋˏˋˍʹ˃ʰ ˍʱ˒ˊ˖˄ ʰ˃˒ʾʵˊˇ˃ʹˌ ˊˇʺˌ ˉˊˇˌ ˁʰʽ ʰˉˈ ˍˇ˄ ʃʹ˄ʶʽˈ ʴʽʰ ʰ˄ˍʽˉ˂ʹ˃˃ˎˊʽˁʺ ˉˊˇˋˍʰˋʾʰ 

ˍ˖˄ ˉʶʵʽ˄˗˄ ˁʰ˂˂ʽʶˊʴʹ˃ʷ˄˖˄ ʶˁˍʱˋʶ˖˄Φ 
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ɳ˄ˍˈˌ ˍˇˎ ˇˊʾˇˎ ˍʹˌ ˂ʶˁʱ˄ʹˌ ˃ʶ˂ʷˍʹˌ, ̀ ˍˇ˄ ʃʹ˄ʶʽˈ ˋˎ˃ʲʱ˂˂ˇˎ˄ ˍˇ ɾʰ˂ʰˁʰˋʽ˗ˍʽˁˇ ˊʷ˃ʰ ˁʰʽ 

ˇʽ ˉˇˍʰ˃ˇʾ ɼ˂ʶʽ˄ˇʲʾˍʽˁˇˌ ˁʰʽ ɺ˖˄ʰˌ ˋˍʰ ʲˈˊʶʽʰΣ ˇʽ ˉˇˍʰ˃ˇʾ ʃˇˊˍʰʿˁˈˌ ˁʰʽ ʃʱ˃ʽˋˇˌ όʃ˂ʽˇˏˊʹˌύ 

ˋˍʰ ʵˎˍʽˁʱΣ ˇʽ ˉˇˍʰ˃ˇʾ ɽʹʻʰʾˇˌ ˁʰʽ ɿʶˇ˔˖ˊʾˍʹˌ ˋˍʰ ʰ˄ʰˍˇ˂ʽˁʱ ˁʰʽ ˍˇ ɾʷʴʰ ʄʷ˃ʰ ˋˍʰ ˄ˈˍʽʰ, 

˃ʶ ˍˇ ˄ˈˍʽˇ ˈˊʽˇ ˍʹˌ ˉʶˊʽˇ˔ʺˌ ˃ʶ˂ʷˍʹˌ ˄ʰ ʁʾ ˄ʰʽ ˇ ˎʵˊˇˁˊʾˍʹˌ ˍʹˌ ˂ʶˁʱ˄ʹˌ ʰˉˇˊˊˇʺˌ ˍˇˎ 

ɾʶʴʱ˂ˇˎ ʄʷ˃ʰˍˇˌΦ 

 
ʅ˔ʺ˃ʰ  2.2: ɽʶˁʱ˄ʶˌ ʰˉˇˊˊˇʺˌ ɸʶˋˋʰ˂ʾʰˌ όʃʹʴʺΥ ʇʃɳʋʍɲɳ, 2006) 

ʆˇ ʷʵʰ˒ˇˌ ˍʹˌ ʃɳ ʆˊʽˁʱ˂˖˄ ʁ ʾ˄ʰʽ ˋˍʹ ˃ʶʴʰ˂ˏˍʶˊʹ ʷˁˍʰˋʺ ˍˇˎ ˇˊʶʽ˄ˈΣ ҡʶ ˈ˂ʰ ˍʰ ˋˍˇʽ˔ʶʾʰ ˍˇˎ 

ˇˊʶʽ˄ˇˏ ˍˇˉʾˇˎΣ ˈˉ˖ˌ ʰˉˈˍˇ˃ʶˌ ˁ˂ʾˋʶʽˌΣ ʷ˄ˍˇ˄ʹ ˔ʽˇ˄ˇˁʱ˂ˎ˕ʹ ˁʰʽ ʰˊʰʽˇˁʰˍˇʾˁʹˋʹΦ ʆˇ ˃ʷˋˇ 

ˎ˕ˈ˃ʶˍˊˇ ˍˇˎ ˋˎ˄ˈ˂ˇˎ ˅ ʶˉʶˊ˄ʱ ˍʰ нлл ƳΣ ˋʶ ˇˊʽˋ˃ʷ˄ʶˌ ˃ʱ˂ʽˋˍʰ ˉʶˊʽˇ˔ʷˌ ʶʾ˄ʰʽ ˃ʶʴʰ˂ˏˍʶˊˇ 

ˍ˖˄ нллл Ƴ όˉʶˊʽˇ˔ʺ ˍʹˌ ʃʾ˄ʵˇˎύΦ ʁʽ ˇˊʶʽ˄ʷˌ ˁʰʽ ʹ˃ʽˇˊʶʽ˄ʷˌ ʶˁˍʱˋʶʽˌ ˁʰˍʰ˂ʰ˃ʲʱ˄ˇˎ˄ ˍʰ уκмл 

ˍʹˌ ʃɳ. ʁʽ ˉʶʵʽ˄ʷˌ ʶˁˍʱˋʶʽˌ ˒ˍʱ˄ˇˎ˄ ˋʶ ррр.7 km2Σ ˇʽ ʹ˃ʽˇˊʶʽ˄ʷˌ ˋʶ оту km2 ˁʰʽ ˇʽ ˇˊʶʽ˄ʷˌ 

ˋʶ нппл km2Φ ɽˈʴ˖ ˍʹˌ ʴʶ˖˃ˇˊ˒ˇ˂ˇʴʾʰˌ ˍʹˌΣ ʹ ʃɳ ˁh ˂ˏˉˍʶˍʰʽ ˋˍˇ ˃ʶʴʰ˂ˏˍʶˊˇ ˉˇˋˇˋˍˈ ˍˇˎ 

ʰˉˈ ʵʱˋʹ όол҈ύ ʺ ʰˉˈ ʲˇˋˁˈˍˇˉˇˎˌ όпн҈ύ ˁʰʽ ˃ˈ˄ˇ ˍˇ нл҈ ʰˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈ ʴʶ˖ˊʴʽˁʷˌ 

ʶˁˍʱˋʶʽˌΣ ʶ˄˗ ˍˇ ˎˉˈ˂ˇʽˉˇ у҈ ʶʾ˄ʰʽ ʵʽʱ˒ˇˊʶˌ ʱ˂˂ʶˌ ˃ˇˊ˒ʷˌ όˇʽˁʽˋ˃ˇʾ о.рм҈Σ ˎʵʱˍʽ˄ʶˌ 

ʶˁˍʱˋʶʽˌ м.сс҈ ˁʰʽ ˂ˇʽˉʷˌ ʶˁˍʱˋʶʽˌ о.ол҈ύΦ ʁʽ ʲˇˋˁˈˍˇˉˇʽ ˁʰˍʰ˂ʰ˃ʲʱ˄ˇˎ˄ ʷ˄ʰ ˃ʶʴʱ˂ˇ 

ˉˇˋˇˋˍˈ ˍʹˌ ˋˎ˄ˇ˂ʽˁʺˌ ʷˁˍʰˋʹˌ ˍʹˌ ʃɳΣ ʹ ˇˉˇʾˇʽ ˋˍʹ˄ ˉ˂ʶʽˇ˕ʹ˒ʾʰ ˍˇˎˌ ʶʾ˄ʰʽ ˇˊʶʽ˄ˇʾ 

όʵʰˋʽˁˇʾύΦ 

2.1.3 ʋˊʺˋʶʽˌ ɱʹˌ 

ʅˏ˃˒˖˄ʰ ˃ʶ ˍˇ ˔ʱˊˍʹ ˔ˊʺˋʶ˖˄ ʴʹˌ (Corine Land Cover, 2012), ́  ʶ˅ʶˍʰʸˈ˃ʶ˄ʹ ˉʶˊʽˇ˔ʺ ˃ ˉˇˊʶʾ 

˄ʰ ˔ʰˊʰˁˍʹˊʽˋˍʶʾ ˖ˌ ʰʴˊˇˍʽˁʺΣ ˁʰʻ˗ˌ ˇʽ ʰˋˍʽˁʷˌ ˔ˊʺˋʶʽˌ ʴʹˌ ˁʰˍʰ˂ʰ˃ʲʱ˄ˇˎ˄ ˃ˈ˂ʽˌ ˍˇ 2.06% 

ˍʹˌ ˋˎ˄ˇ˂ʽˁʺˌ ʷˁˍʰˋʹˌΦ ʁ ʵʰˋʽˁˈˌ ˔ʰˊʰˁˍʺˊʰˌ ˁˎˊʽʰˊ˔ʶʾ ˋˍʹ˄ ˉʶˊʽˇ˔ʺ ˃ʶ ˍʽˌ ʵʰˋ˗ʵʶʽˌ 
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ʶˁˍʱˋʶʽˌ ˁʰʽ ˍˇˎˌ ʲˇˋˁˇˍˈˉˇˎˌ ˄ʰ ˋˎ˄ʽˋˍˇˏ˄ ˉʶˊʾˉˇˎ ˍˇ ˃ʽˋˈ ˍʹˌ ˋˎ˄ˇ˂ʽˁʺˌ ʶˉʽ˒ʱ˄ʶʽʰˌΦ ɶ 

ˎˉˈ˂ˇʽˉʹ ʶˉʽ˒ʱ˄ʶʽʰ ˁʰ˂ˏˉˍʶˍʰʽ ˁˎˊʾ˖ˌ ʰˉˈ ʴʶ˖ˊʴʽˁʺ ʴʹ ˁʰʽ ʰˊʵʶˎˈ˃ʶ˄ʶˌ ʶˁˍʱˋʶʽˌ. ɴ˄ʰ 

˃ʽˁˊˈ ˃ˈ˄ˇ ˉˇˋˇˋˍˈ ʰ˄ˍʽˉˊˇˋ˖ˉʶˏʶʽ ˍˇˎˌ ˎʴˊˇˍˈˉˇˎˌ ˁʰʽ ˍʰ ʶˉʽ˒ʰ˄ʶʽʰˁʱ ˎʵʱˍʽ˄ʰ ˋ˗˃ʰˍʰΦ 

ɮ˄ʰ˂ˎˍʽˁʱ ʹ ˉˇˋˇˋˍʽʰʾʰ ˁʰˍʰ˄ˇ˃ʺ ˁʱ˂ˎ˕ʹˌ ʴʹˌ ˋˍʹ˄ ˉʶˊʽˇ˔ʺ ˃ʶ˂ʷˍʹˌ ˒ʰʾ˄ʶˍʰʽ ˋˍˇ ʅ˔ʺ˃ʰ 

2.3. 

 
ʅ˔ʺ˃ʰ  2.3Υ ɼʰˍʰ˄ˇ˃ʺ ˁʱ˂ˎ˕ʹˌ ʴʹˌ ˋˍʹ˄ ˉʶˊʽˇ˔ʺ ˃ʶ˂ʷˍʹˌ ˁʰˍʱ Corine (ʃʹʴʺΥ ɹʵʾʰ 

ʶˉʶ˅ʶˊʴʰˋʾʰύ  

ʁ ʷ˄ˍˇ˄ˇˌ ʵʰˋʽˁˈˌ ˁʰʽ ʴʶ˖ˊʴˇˁˍʹ˄ˇˍˊˇ˒ʽˁˈˌ ˔ʰˊʰˁˍʺˊʰˌ ˍʹˌ ˉʶˊʽˇ˔ʺˌ ˃ʰʸʾ ˃ʶ ˍʹ ˃ʽˁˊʺ 

ʲʽˇ˃ʹ˔ʰ˄ʽˁʺ ˉʰˊʰʴ˖ʴʺ ˁʰʻˇˊʾʸˇˎ˄ ˍʹ ˃ˇˊ˒ʺ ʰˉʰˋ˔ˈ˂ʹˋʹˌ ˋˍʹ˄ ʃɳΦ ʅˍʹ˄ ˉʶˊʽˇ˔ʺ 

ɼʰ˂ʰ˃ˉʱˁʰˌ - ɾʶˍʶ˗ˊ˖˄ - ʃˏ˂ʹˌ ˁʰʽ ˍ˖˄ ʴˏˊ˖ ˔˖ˊʽ˗˄Σ ˂ˈʴ˖ ˍ˖˄ ˉˇʽˁʾ˂˖˄ ʵˊʰˋˍʹˊʽˇˍʺˍ˖˄Σ 

ʹ ʰˉʰˋ˔ˈ˂ʹˋʹ ˁʰ˂ˏˉˍʶʽ ˁʰʽ ˍˇˎˌ ˍˊʶʽˌ ˍˇ˃ʶʾˌ ˍʹˌ ˇʽˁˇ˄ˇ˃ʾʰˌΣ ˃ʶ ˋʹ˃ʰ˄ˍʽˁˈ ˉˇˋˇˋˍˈ 

ʰˉʰˋ˔ˇ˂ˇˏ˃ʶ˄˖˄Σ ˉ˂ʺˊ˖ˌ ˁʰʽ ʰˉˇˁ˂ʶʽˋˍʽˁʱΣ ˃ʶ ˍˇ˄ ˍˇˎˊʽˋ˃ˈ ˁˎˊʾ˖ˌ ˋˍʹ˄ ɼʰ˂ʰ˃ˉʱˁʰ ˁʰʽ 

ˍˇ ɼʰˋˍˊʱˁʽΣ ˂ˈʴ˖ ˍ˖˄ ɾʶˍʶ˗ˊ˖˄Φ ʅˍʹ ʸ˗˄ʹ ˍˇˎ ɮˋˉˊˇˉˇˍʱ˃ˇˎ ʶ˅ʰʽˍʾʰˌ ˍˇˎ ʷ˄ˍˇ˄ˇˎ 

ʵʰˋʽˁˇˏ ˔ʰˊʰˁˍʺˊʰ ʹ ʶˊʴʰˋʾʰ ˋ˔ʶˍʾʸʶˍʰʽ ˁˎˊʾ˖ˌ ˃ʶ ˍʰ ʵʱˋʹΣ ˍʹ˄ ˁˍʹ˄ˇˍˊˇ˒ʾʰ ˁʰʽ ˍˇ˄ 

ˍˇˎˊʽˋ˃ˈΦ ʅˍˇ ˋˏ˃ˉ˂ʶʴ˃ʰ ʋʰˋʾ˖˄ - ɮ˄ˍʽ˔ʰˋʾ˖˄Σ ˇʽ ˁʱˍˇʽˁˇʽ ʰˉʰˋ˔ˇ˂ˇˏ˄ˍʰʽ ˁˎˊʾ˖ˌ ˋˍˇˎˌ 

ˁ˂ʱʵˇʽ ˍʹˌ ʴʶ˖ˊʴʾʰˌ ˁʰʽ ˍʹˌ ˁˍʹ˄ˇˍˊˇ˒ʾʰˌΦ ʅˍʹ˄ ˎˉˈ˂ˇʽˉʹ ˉʶʵʽ˄ʺ ˉʶˊʽˇ˔ʺ ˇʽ ˁʱˍˇʽˁˇʽ 

ʰˋ˔ˇ˂ˇˏ˄ˍʰʽ ˃ʶ ˍʹ ʴʶ˖ˊʴʾʰ όʵˎ˄ʰ˃ʽˁʷˌ ˁʰ˂˂ʽʷˊʴʶʽʶˌΣ ʴʶ˖ˊʴʽˁʷˌ ʶˉʽ˔ʶʽˊʺˋʶʽˌΣ ʻʶˊ˃ˇˁʺˉʽʰ 

ˁΦ˂ˉΦύΦ ʆˇ ˃ʶʴʰ˂ˏˍʶˊˇ ˉˇˋˇˋˍˈ ˍ˖˄ ˁʰˍˇʾˁ˖˄ ˍʹˌ ˉˈ˂ʹˌ ˍ˖˄ ʆˊʽˁʱ˂˖˄ ʰˉʰˋ˔ˇ˂ʶʾˍʰʽ ˃ʶ ˍʹ˄ 
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ˉʰˊˇ˔ʺ ˎˉʹˊʶˋʽ˗˄ όʶ˃ˉˈˊʽˇΣ ˎˉʹˊʶˋʾʶˌΣ ˃ʽˁˊʷˌ ˁʰʽ ˃ʶˋʰʾʶˌ ʲʽˇˍʶ˔˄ʾʶˌΣ ˇʽˁˇʵˇ˃ʷˌ ˁ˂ˉΦύΣ  ʁ ˄˗ 

ʷ˄ʰ ˃ʶʴʱ˂ˇ ˍ˃ʺ˃ʰ ʰˎˍ˗˄ ʶˊʴʱʸˇ˄ˍʰʽ ˋˍʽˌ ʲʽˇ˃ʹ˔ʰ˄ʾʶˌ ˍʹˌ ˉʶˊʽˇ˔ʺˌΦ ʁ ˃ʶʴʰ˂ˏˍʶˊˇˌ ʰˊʽʻ˃ˈˌ 

ˍ˖˄ ˁʰˍˇʾˁ˖˄ ʰˉʰˋ˔ˇ˂ʶʾˍʰʽ ˋˍˇ˄ ɮʴˊˇˍʽˁˈ ʆˇ˃ʷʰ όɮ̄ ˇʴˊʰ˒ʺ ɳɽʅʆɮʆΣ 2001). 

2.1.4 ɰˊˇ˔ˇ˃ʶˍˊʽˁʱ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ 

ʆ̌  ʵˎˍʽˁˈ ˍ˃ʺ˃ʰ ˍˇˎ ˎʵʰˍʽˁˇˏ ʵʽʰ˃ʶˊʾˋ˃ʰˍˇˌ ˍʹˌ ɸʶˋˋʰ˂ʾʰˌΣ ˍˇ ˇˉˇʾˇ ˋˎ˃ˉʾˉˍʶʽ ˋ˔ʶʵˈ˄ ˃ʶ 

ˍˇ ʰ˄ˍʾˋˍˇʽ˔ˇ ʴʶ˖ʴˊʰ˒ʽˁˈ ʵʽʰ˃ʷˊʽˋ˃ʰΣ ʷ˔ʶʽ ʹˉʶʽˊ˖ˍʽˁˈ ˁ˂ʾ˃ʰ ˋˍʹ˄ ˁʶ˄ˍˊʽˁʺ ˉʶʵʽ˄ʺ ˉʶˊʽˇ˔ʺ 

ˁʰʽ ˇˊʶʽ˄ˈ ˁ˂ʾ˃ʰ ˋˍʽˌ ˇˊʶʽ˄ʷˌ ˉʶˊʽ˃ʶˍˊʽˁʷˌ ˉʶˊʽˇ˔ʷˌΦ   

ɮˉˈ ˎʵˊˇ˂ˇʴʽˁʺ ̩ʱˉˇ˕ʹˌΣ ʹ ˃ʷˋʹ ʶˍʺˋʽʰ ˁʰˍʰˁˊʺ˃˄ʽˋʹ ˋˍʹ ɸʶˋˋʰ˂ʾʰ ˎˉˇ˂ˇʴʾʸʶˍʰʽ ʾˋʹ ˃ʶ 

сусΦу ƳƳ όʴʽʰ ˍʹ˄ ˉʶˊʾˇʵˇ мфул-ум ʷ˖ˌ нллл-лмύΣ ˃ʶ ˃ʽˁˊˈˍʶˊʰ ˁʰˍʰˁˊʹ˃˄ʾˋ˃ʰˍʰ ˄ʰ 

ˁʰˍʰʴˊʱ˒ˇ˄ˍʰʽ ˋˍʰ ˁʶ˄ˍˊʽˁʱ ˉʶʵʽ˄ʱ, ʶ˄˗ ˋʹ˃ʰ˄ˍʽˁʱ ˎ˕ʹ˂ˈˍʶˊʰ ˋ̱ ʹ˄ ˇˊʶʽ˄ʺ ˉʶˊʽ˒ʷˊʶʽʰΣ 

ˁˎˊʾ˖ˌ ˋˍʰ ʵˎˍʽˁʱ. ɳ˄ʵʶʽˁˍʽˁʱΣ ˋˍʰ ʵˎˍʽˁʱ ˇˊʶʽ˄ʱ ˍ˃ʺ˃ʰˍʰ ˍˇˎ ˄ˇ˃ˇˏ ʆˊʽˁʱ˂˖˄ ˍˇ ʶˍʺˋʽˇ 

ˏ˕ˇˌ ˒ˍʱ˄ʶʽ ˁʰʽ ˎˉʶˊʲʰʾ˄ʶʽ ˍʰ мнлл mmΣ ʶ˄˗ ˋˍʰ ˉʶʵʽ˄ʱ ˁˎ˃ʰʾ˄ʶˍʰʽ ˃ʶˍʰ˅ˏ плл - 600 mm. 

ɶ ˃ʷˋʹ ʶˍʺˋʽʰ ʲˊˇ˔ˈˉˍ˖ˋʹ ˋˍˇˎˌ ˋˍʰʻ˃ˇˏˌ ˍ˖˄ ʆˊʽˁʱ˂˖˄Σ ˍ˖˄ ɾʶˍʶ˗ˊ˖˄ ˁʰʽ ˍʹˌ ɳ˂ʱˍʹˌΣ 

ˍʹ˄ ʾʵʽʰ ˉʶˊʾˇʵˇΣ ˎˉˇ˂ˇʴʾˋˍʹˁʶ ʾˋʹ ˃ʶ тлтΦм ƳƳΣ тпрΦу ƳƳ ˁʰʽ мсооΦ7 mmΣ ʰ˄ˍʾˋˍˇʽ˔ʰ. ɶ 

ˉʶˊʾˇʵˇˌ ʁˁˍ˖ʲˊʾˇˎ - ɹʰ˄ˇˎʰˊʾˇˎ ʶʾ˄ʰʽ ʹ ˉʽˇ ʲˊˇ˔ʶˊʺ ˍˇˎ ʷˍˇˎˌΣ ʶ˄˗ ʹ ˉʶˊʾˇʵˇˌ ɹˇˎ˂ʾˇˎ - 

ɮˎʴˇˏˋˍˇˎ ʹ ˉʽˇ ˅ʹˊʺΦ ʅˍʰ ʰ˄ʰˍˇ˂ʽˁʱ ˍˇˎ ʵʽʰ˃ʶˊʾˋ˃ʰˍˇˌ ʶ˃˒ʰ˄ʾʸʶˍʰʽ ˅ʹˊʺ ˉʶˊʾˇʵˇˌ п - 5 

˃ʹ˄˗˄Σ ʶ˄˗ ˋˍʰ ˁʶ˄ˍˊʽˁʱ - ʵˎˍʽˁʱ ˉʶʵʽ˄ʱ н - п ˃ʹ˄˗˄ ˁʰʽ ˋˍʰ ʵˎˍʽˁʱ ˇˊʶʽ˄ʱ м - н ˃ʹ˄˗˄ 

(ɼˇˎˍˋˇʴʽʱ˄˄ʹˌ ˁʰʽ ʀʰ˄ʻˈˉˇˎ˂ˇˌΣ 2016). 

ʁʽ ˔ʽˇ˄ˇˉˍ˗ˋʶʽˌ ʶʾ˄ʰʽ ˋˎ˄ʹʻʽˋ˃ʷ˄ʶˌΣ ʽʵʽʰʾˍʶˊʰ ̀ ˍʽˌ ˇˊʶʽ˄ʷˌ ʶˁˍʱˋʶʽˌ ˍˇˎ ʵʽʰ˃ʶˊʾˋ˃ʰˍˇˌΣ ˁʰʽ 

ʴʾ˄ˇ˄ˍʰʽ ˉʽˇ ʷ˄ˍˇ˄ʶˌ ʰˉˈ ˍʰ ˄ˈˍʽʰ ˉˊˇˌ ˍʰ ʲˈˊʶʽʰ ˁʰʽ ʰˉˈ ˍʰ ʰ˄ʰˍˇ˂ʽˁʱ ˉˊˇˌ ˍʰ ʵˎˍʽˁʱΦ. ʁʽ 

ˉʶˊʽˋˋˈˍʶˊʶˌ ˁʰˍʰʴˊʰ˒ʷˌ ʰ˄ʰ˒ʷˊˇ˄ˍʰʽ ̀ ˍʹ˄ ˉʶˊʾˇʵˇ ɹʰ˄ˇˎʰˊʾˇ ˎς  ʊʶʲˊˇˎʰˊʾˇˎΦ ʍˋˍˈˋˇΣ 

ˋˍʰ ʲˇˊʶʽˇʵˎˍʽˁʱ ˍˇˎ ʵʽʰ˃ʶˊʾˋ˃ʰˍˇˌΣ ˈˉˇˎ ʲˊʾˋˁʶˍʰʽ ʹ ˉʶˊʽˇ˔ʺ ˃ʶ˂ʷˍʹˌΣ ˔ʽˇ˄ˇˉˍ˗ˋʶʽˌ 

ˋʹ˃ʶʽ˗˄ˇ˄ˍʰʽ ʰˉˈ ˍʽˌ ʰˊ˔ʷˌ ʅʶˉˍʷ˃ʲˊʹ ʷ˖ˌ ˋʶ ˁʱˉˇʽʶˌ ˉʶˊʽˉˍ˗ˋʶʽˌ ˁʰʽ ˍʽˌ ʰˊ˔ʷˌ ɹˇˎ˂ʾˇˎΦ 

ʅˎʴˁˊʽˍʽˁʱΣ ˇ ˃ʷˋˇˌ ʶˍʺˋʽˇˌ ʰˊʽʻ˃ˈˌ ʹ˃ʶˊ˗˄ ˃ʶ ˔ʽˈ˄ʽ ʶʾ˄ʰʽ с.н ˋˍʰ ʆˊʾˁʰ˂ʰ ˁʰʽ п ˋˍʹ ɽʱˊʽˋʰΦ 

ɳˉʽˉ˂ʷˇ˄Σ ˍˇ ˎʵʰˍʽˁˈ ʵʽʰ˃ʷˊʽˋ˃ʰ ˍʹˌ ɸʶˋˋʰ˂ʾʰˌ ˉ˂ʺˍˍʶˍʰʽ ˋˎ˔˄ʱ ʰˉˈ ˔ʰ˂ʰʸˇˉˍ˗ˋʶʽˌΦ ʅˍʰ 

ʲˈˊʶʽʰ ʶˁʵʹ˂˗˄ˇ˄ˍʰʽ ˁˎˊʾ˖ˌ ˁʰˍʱ ˍʹ˄ ˉʶˊʾˇʵˇ ɾʰˀˇˎ-ɹˇˎ˄ʾˇˎΣ ʶ˄˗ ˋˍʰ ˄ˇˍʽˇʰ˄ʰˍˇ˂ʽˁʱ 

ˁʰˍʱ ˍʹ˄ ˉʶˊʾˇʵˇ ʊʶʲˊˇˎʰˊʾˇˎ ς  ɮˉˊʽ˂ʾˇˎΦ  

ɶ ˃ʷˋʹ ʶˍʺˋʽʰ ʻʶˊ˃ˇˁˊʰˋʾʰ ˍˇˎ ˎʵʰˍʽˁˇˏ ʵʽʰ˃ʶˊʾˋ˃ʰˍˇˌ ʷ˔ʶʽ ˎˉˇ˂ˇʴʽˋˍʶʾ ʾˋʹ ˃ʶ 14.3 ϲC,  ́

˃ʷˋʹ ʶ˂ʱ˔ʽˋˍʹ ʶʾ˄ʰʽ ʾˋʹ ˃ʶ р ϲ/ Σ ʶ˄˗ ʹ ˃ʷˋʹ ˃ʷʴʽˋˍʹ мс.4 ϲ/Φ ɳˉˇ˃ʷ˄˖ˌΣ ˉˊˇˁˏˉˍʶʽ ʷ˄ʰ ˃ʷˋˇ 

ʶˍʺˋʽˇ ʻʶˊ˃ˇˁˊʰˋʽʰˁˈ ʶˏˊˇˌ ˋ˔ʶʵˈ˄ мнϲ/Φ ʁ ɹˇˏ˂ʽˇˌ ˁʰʽ ˇ ɮˏʴˇˎˋˍˇˌ ʶʾ˄ʰʽ ˇʽ ʻʶˊ˃ˈˍʶˊˇʽ 

˃ʺ˄ʶˌ ˍˇˎ ʷˍˇˎˌΣ ʶ˄˗ ˇ ɹʰ˄ˇˎʱˊʽˇˌΣ ˇ ʊʶʲˊˇˎʱˊʽˇˌ ˁʰʽ ˇ ɲʶˁʷ˃ʲˊʽˇˌ ˇʽ ˕ˎ˔ˊˈˍʶˊˇʽΦ 

ʊʰʽ˄ˈ˃ʶ˄ʰ ˉʰʴʶˍˇˏ ʶˁʵʹ˂˗˄ˇ˄ˍʰʽ ˋˎ˔˄ʱ ˍʹ˄ ˉʶˊʾˇʵˇ ɿˇʶ˃ʲˊʾˇˎ ς ɮˉˊʽ˂ʾˇˎΣ ˃ʶ ˃ʷˋˇ 

ʶˍʺˋʽˇ ʰˊʽʻ˃ˈ ́ ˃ʶˊ˗˄ ˉʰʴʶˍˇˏ ˋˍʰ ʆˊʾˁʰ˂ʰ ˍʽˌ ооΦуΣ ˋˍˇ ɰˈ˂ˇ ˍʽˌ фΦн ˁʰʽ ˋˍʹ ɽʱˊʽˋʰ ̱ ʽˌ орΦ5 
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ʹ˃ʷˊʶˌ. ɶ ˃ʷˋʹ ʶˍʺˋʽʰ ˄ʷ˒˖ˋʹ ˁˎ˃ʰʾ˄ʶˍʰʽ ʰˉˈ п ʷ˖ˌ р ʲʰʻ˃ʾʵʶˌΦ ʁʽ ˎ˕ʹ˂ˈˍʶˊʶˌ ˍʽ˃ʷˌ 

ʶ˃˒ʰ˄ʾʸˇ˄ˍʰʽ ˋˍʰ ʵˎˍʽˁʱ ˁʰʽ ˇʽ ˔ʰ˃ʹ˂ˈˍʶˊʶˌ ˋˍʰ ʰ˄ʰˍˇ˂ʽˁʱΦ ɶ ˃ʷˋʹ ʶˍʺˋʽʰ ˋ˔ʶˍʽˁʺ ˎʴˊʰˋʾʰ 

ʷ˔ʶʽ ˃ʶˍˊʹʻʶʾ ˃ʶˍʰ˅ˏ соΦр ˁʰʽ тмΦо҈Φ ɶ ˃ʷˋʹ ˍʰ˔ˏˍʹˍʰ ʰ˄ʷ˃ˇˎ ʶʾ˄ʰʽ ˋ˔ʶˍʽˁʱ ˃ʽˁˊʺ ˋˍʽˌ 

ʶˋ˖ˍʶˊʽˁʷˌ ˉʶˊʽˇ˔ʷˌ όɽʱˊʽˋʰΣ ʆˊʾˁʰ˂ʰύΣ ˋʶ ˋˏʴˁˊʽˋʹ ˃ʶ ˍʽˌ ˉʰˊʰ˂ʽʰˁʷˌ ˉʶˊʽˇ˔ʷˌ όɮʴ˔ʾʰ˂ˇˌύΣ 

ˇʽ ˇˉˇʾʶˌ ʶˉʹˊʶʱʸˇ˄ˍʰʽ ʰˉˈ ˍʹ˄ ˉʰˊˇˎˋʾʰ ˍʹˌ ʻʱ˂ʰˋˋʰˌΦ ɶ ʶˉʽˁˊʰˍˇˏˋʰ ˒ˇˊʱ ˍ˖˄ ʰ˄ʷ˃˖˄ 

ʶʾ˄ʰʽ ʵˎˍʽˁʺ ˋˍʰ ʆˊʾˁʰ˂ʰΣ ʷ˄ʰ˄ˍʽ ʲˇˊʶʽˇʵˎˍʽˁʺˌ ˁʰʽ ˄ˈˍʽʰˌ ˋˍˇ ɰˈ˂ˇ ˁʰʽ ʰ˄ʰˍˇ˂ʽˁʺˌ ˋˍʹ 

ɽʱˊʽˋ h(ɼˇˎˍˋˇʴʽʱ˄˄ʹˌ ˁʰʽ ʀʰ˄ʻˈˉˇˎ˂ˇˌΣ 2016). 

2.1.5 ɹˋˍˇˊʽˁˈ ʃ˂ʹ˃˃ˎˊ˗˄ 

ɶ ̄ʶˊʽˇ˔ʺ ˃ʶ˂ʷˍʹˌ ˔ʰˊʰˁˍʹˊʾʸʶˍʰʽ ʰˉˈ ˋʹ˃ʰ˄ˍʽˁˈ ʽˋˍˇˊʽˁˈ ˉ˂ʹ˃˃ˎˊʽˁ˗˄ ʶˉʶʽˋˇʵʾ˖˄Φ 

ɹɻ ʽʰʾˍʶˊʹ ʰ˄ʰ˒ˇˊʱ ʰ˅ʾʸʶʽ ˄ʰ ʴʾ˄ʶʽ ˋʶ ˃ʾʰ ʰˉˈ ˍʽˌ ˉʽˇ ˁʰˍʰˋˍˊˇ˒ʽˁʷˌ ˉ˂ʹ˃˃ˏˊʶˌ ˋˍʹ˄ ʽˋˍˇˊʾʰ 

ˍʹˌ ɳ˂˂ʱʵʰˌΣ ˉˇˎ ˋʹ˃ʶʽ˗ʻʹˁʶ ˋˍʽˌ лп/09/мфлт ˋˍʹ˄ ˉʶˊʽˇ˔ʺ ˍ˖˄ ʆˊʽˁʱ˂˖˄Σ ʶ˄ˍˈˌ ˍʹˌ 

ˉʶˊʽˇ˔ʺˌ ˃ʶ˂ʷˍʹˌΦ ɶ ˃ʶʴʱ˂ʹ ˉ˂ʹ˃˃ˏˊʰ ˍˇˎ ɽʹʻʰʾˇˎ ˉˇˍʰ˃ˇˏ ʷˉ˂ʹ˅ʶ ʰ˄ʶˉʰ˄ˈˊʻ˖ˍʰ ˍʹ˄ 

ˉˈ˂ʹ ˍ˖˄ ʆˊʽˁʱ˂˖˄ ˁʰʽ ˍ˖˄ ˔˖ˊʽ˗˄ ˉˇˎ ʲˊʾˋˁˇ˄ˍʰ˄ ˁʰˍʱ ˃ʺˁˇˌ ˍʹˌ ˁˇʾˍʹˌ ˍˇˎ ɽʹʻʰʾˇˎΣ ˋˍˇ 

ʰ˄ʰˍˇ˂ʽˁˈ ˈˊʽˇ ˍʹˌ ɲˎˍʽˁʺˌ ɸʶˋˋʰ˂ʾʰˌΦ ʆˇ ˇˊ˃ʹˍʽˁˈ ˁˏ˃ʰ ˉˇˎ ˉˊˇˁ˂ʺʻʹˁʶ ˋˍˇ˄ ˉˇˍʰ˃ˈ 

ʱ˒ʹˋʶ ˉʾˋ˖ ˍˇˎ ʷ˄ʰ˄ ʰˊʽʻ˃ˈ ʻˎ˃ʱˍ˖˄Σ ˔ʽ˂ʽʱʵʶˌ ʱˋˍʶʴˇˎˌΣ ˉ˂ʺʻˇˌ ˄ʶˁˊ˗˄ ʸ˗˖˄Σ ˔ʰ˃ʷ˄ʶˌ 

ʽʵʽˇˁˍʹˋʾʶˌ ˁʰʽ ˇ˂ˇˋ˔ʶˊʺ ˁʰˍʰˋˍˊˇ˒ʺ ˍʹˌ ʴʶ˖ˊʴʽˁʺˌ ˁʰʽ ˁˍʹ˄ˇˍˊˇ˒ʽˁʺˌ ˉʰˊʰʴ˖ʴʺˌ ˍ˖˄ 

˔˖ˊʽ˗˄ ˋˍʽˌ ˈ˔ʻʶˌ ˍˇˎ ˉˇˍʰ˃ˇˏΦ  

ʁʽ ˁˎˊʽˈˍʶˊʶˌ ˉ˂ʹ˃˃ˏˊʶˌ ˍ˖˄ ˍʶ˂ʶˎˍʰʾ˖˄ ʶˍ˗˄ ˉˇˎ ˋʹ˃ʶʽ˗ʻʹˁʰ˄ ˋˍʹ˄ ˉʶˊʽˇ˔ʺ ʷˊʶˎ˄ʰˌ 

ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˉʰˊʰˁʱˍ˖Υ 

¶ нмκлпκнллсΥ ɹˋ˔ˎˊʺ ˁʰˍʰʽʴʾʵʰ ˉˇˎ ˉˊˇˁʱ˂ʶˋʶ ˉˊˇʲ˂ʺ˃ʰˍʰ ˋˍʹ˄ ɼʰ˂ʰ˃ˉʱˁʰΦ 

¶ ммκлфκнлмлΥ ʃ˂ʹ˃˃ˏˊʹˋʰ˄ ˉʶˊʾˉˇˎ рллл ˋˍˊʷ˃˃ʰˍʰ ˁʰ˂˂ʽʶˊʴʺˋʽ˃ʹˌ ˁʰʽ ˃ʹ ʷˁˍʰˋʹˌ 

ˋˍʹ˄ ʶˎˊˏˍʶˊʹ ˉʶˊʽˇ˔ʺ ˍˇˎ ɲʺ˃ˇˎ ʊʰˊˁʰʵˈ˄ʰˌΦ ʃˊˇʲ˂ʺ˃ʰˍʰ ˁʰʽ ˋˍʹ˄ ʶʻ˄ʽˁʺ ˇʵˈ 

ʆˊʽˁʱ˂˖˄ ς ɽʱˊʽˋʰˌΦ 

¶ мрκлпκнлмнΥ ʃ˂ʹ˃˃ˏˊʰ ˋʶ ɿˇ˃ʺ ˁʰʽ ʃʶ˂˂ʽ˄ʰʾˇˎˌΦ 

¶ олκмнκнлмнΥ ʃ˂ʹ˃˃ˏˊʶˌ ˋʶ ʆˊʾˁʰ˂ʰ ˁʰʽ ʊʰˊˁʰʵˈ˄ʰΦ 

¶ мнκммκнлмоΥ ʃˊˇʲ˂ʺ˃ʰˍʰ ˋˍʹ ɼʰ˂ʰ˃ˉʱˁʰΣ ˂ˈʴ˖ ʷ˄ˍˇ˄ʹˌ ʲˊˇ˔ˈˉˍ˖ˋʹˌ ˃ʶʴʱ˂ʹˌ 

ʵʽʱˊˁʶʽʰˌ όол ˗ˊʶˌύΦ 

¶ лмκлнκнлмрΥ ʃ˂ʹ˃˃ˏˊʶˌΣ ˁʰˍˇ˂ʽˋʻʺˋʶʽˌ ˁʰʽ ˉˍ˗ˋʶʽˌ ʵʷ˄ˍˊ˖˄ ˂ˈʴ˖ ʷ˄ˍˇ˄˖˄ 

ʲˊˇ˔ˇˉˍ˗ˋʶ˖˄Σ ˋˍˇˎˌ ɲʺ˃ˇˎˌ ʃˏ˂ʹˌΣ ʊʰˊˁʰʵˈ˄ʰˌ ˁʰʽ ˋˎʴˁʶˊʽ˃ʷ˄ʰ ˋˍʹ ɿˇ˃ʺΣ 

ɾʶˍʶ˗ˊ˖˄ ˁʰʽ ʆˊʽˁˁʰʾ˖˄Σ ˍʹˌ ʃɳ ʆˊʽˁʱ˂˖˄. ʅˎʴˁʶˁˊʽ˃ʷ˄ʰΣ ˎˉʺˊ˅ʰ˄ ˁʰˍʰˉˍ˗ˋʶʽˌ 

ʲˊʱ˔˖˄ ˋˍʹ ˃ʽˁˊʺ ʴʷ˒ˎˊʰ ʶ˅ˈʵˇˎ ˍʹˌ ʃˏ˂ʹˌ ˉˊˇˌ ˍˇ ʃʶˊˍˇˏ˂ʽΣ ˁʰʻ˗ˌ ˁʰʽ ʲ˂ʱʲʶˌ 

ˋˍˇ˄ ˇʵʽˁˈ ʱ˅ˇ˄ʰ ʃˏ˂ʹˌ ς ɾʶˋˇ˔˗ˊʰˌΦ ʅˍˇ ɲʺ˃ˇ ʊʰˊˁʰʵˈ˄ʰˌ ˁʰʽ ˋˍʹ ɿˇ˃ʺ - 

ɼʶˊʰ˃ʾʵʽΣ ʶ˄ʽˋ˔ˏʻʹˁʰ˄ ˍʰ ʰ˄ʰ˔˗˃ʰˍʰ ˉˊˇˁʶʽ˃ʷ˄ˇˎ ˄ hʰˉˇ˒ʶˎ˔ʻʶʾ ʹ ʵʽʰˊˊˇʺ ˄ʶˊˇˏ 
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ʰˉˈ ˍˇ˄ ɳ˄ʽˉˉʷʰ ˉˇˍʰ˃ˈ ˉˊˇˌ ˍˇˎˌ ˉʰˊʰˁʶʾ˃ʶ˄ˇˎˌ ˇʽˁʽˋ˃ˇˏˌΣ ʶ˄˗ ˋˍʰ ɾʶˍʷ˖ˊʰΣ 

ˋʹ˃ʶʽ˗ʻʹˁʰ˄ ˁʰˍʰˉˍ˗ˋʶʽˌ ʲˊʱ˔˖˄ ˋˍʹ˄ ʶˎˊˏˍʶˊʹ ˉʶˊʽˇ˔ʺ ˍ˖˄ ɹʶˊ˗˄ ɾˇ˄˗˄ ˍ˖˄ 

ɾʶˍʶ˗ˊ˖˄Φ ʅˍˇ ɲʺ˃ˇ ʆˊʽˁˁʰʾ˖˄ ˉˊˇˁ˂ʺʻʹˁʶ ˎˉʶˊ˔ʶʾ˂ʽˋʹ ˍˇˎ ˉˇˍʰ˃ˇˏ ˋˍʹ˄ 

ʶˎˊˏˍʶˊʹ ˉʶˊʽˇ˔ʺ ɾʶʴʱ˂˖˄ ɼʰ˂ˎʲʾ˖˄ ˉˊˇˌ ɾʰʴˇˏ˂ʰ ɼʰˊʵʾˍˋʰˌΣ ʶˁʶʾ ˈˉˇˎ 

ˋˎ˄ʰ˄ˍ˗˄ˍʰʽ ˇʽ ˉˇˍʰ˃ˇʾ ʃʱ˃ʽˋˇˌ ˁʰʽ ʃʹ˄ʶʽˈˌΦ 

¶ мсκлмκнлмсΥ ɼʰˍʱˊˊʶˎˋʹ ʴʷ˒ˎˊʰˌ ɲʽʱʲʰˌ ʰˉˈ ˍʰ ˇˊ˃ʹˍʽˁʱ ˄ʶˊʱ ˂ˈʴ˖ ʷ˄ˍˇ˄˖˄ 

ʲˊˇ˔ˇˉˍ˗ˋʶ˖˄Φ 

¶ ннκлрκнлмсΥ ʃ˂ʹ˃˃ˏˊʰ ˋˍʹ ʊʰˊˁʰʵˈ˄ʰΦ ʅˇʲʰˊʱ ˉˊˇʲ˂ʺ˃ʰˍʰ ʶˁʵʹ˂˗ʻʹˁʰ˄ ˋˍˇ˄ 

ˁʱ˃ˉˇ ˍʹˌ ɼʰˊʵʾˍˋʰˌΣ ˋʶ ʅˇ˒ʱʵʶˌ, ʃʰ˂ʰ˃ʱ, ɹˍʷʰ ˁ ʰʽ ˋʶ ʱ˂˂ʶˌ ˉʶˊʽˇ˔ʷˌΦ ʃˊˇʲ˂ʺ˃ʰˍʰ 

ˁʰˍʰʴˊʱ˒ʹˁʰ˄Σ ʰˁˈ˃ʰΣ ˋˍʹ ʊʰˊˁʰʵˈ˄ʰ ʆˊʽˁʱ˂˖˄Σ ˋˍʰ ʊʱˊˋʰ˂ʰ ˁʽ ʱ˂˂ˇˎˌ ʵʺ˃ˇˎˌ 

ˍˇˎ ɿˇ˃ˇˏ ɽʱˊʽˋʰˌ ˉˇˎ ˋˎ˄ʵʷˇ˄ˍʰʽ ˃ʶ ˁʰˍʰˋˍˊˇ˒ʷˌ ˋˍʽˌ ʴʶ˖ˊʴʽˁʷˌ ˁʰ˂˂ʽʷˊʴʶʽʶˌ 

όʲʰ˃ʲʱˁʽΣ ˋʽˍʹˊʱΣ ˄ˍˇ˃ʱˍʶˌύΦ  

¶ ноκлуκнлмсΥ ʃ˂ʹ˃˃ˏˊʰ ˋˍʹ˄ ʃˏ˂ʹΣ ˂ˈʴ˖ ʷ˄ˍˇ˄ʹˌ ʲˊˇ˔ˈˉˍ˖ˋʹˌ ˃ʽˁˊʺˌ ʵʽʱˊˁʶʽʰˌ όолΩ 

˂ʶˉˍ˗˄ύΦ ʃˊˇʲ˂ʺ˃ʰˍʰ ˋˍʹ ʻʷˋʹ ζɼʰˁˇˏˊʽη ˍʹˌ ʃˏ˂ʹˌΦ 

¶ лфκлфκнлмсΥ ʃ˂ʹ˃˃ˏˊʶˌ ˋˍʰ ˔˖ˊʽʱ ʄʾʸ˖˃ʰΣ ʃ˂ʱˍʰ˄ˇˌ ˁʰʽ ʊ˖ˍʱʵʰ. ɮˉˇˁ˂ʶʾˋˍʹˁʶ ˍˇ 

˔˖ˊʽˈ ɮ˃ˉʷ˂ʽʰ ɼ˂ʶʽ˄ˈʲˇˎ όˇˊʶʽ˄ʺ ɼʰ˂ʰ˃ˉʱˁʰύΣ ˂ˈʴ˖ ˉˍ˗ˋʹˌ ʴʷ˒ˎˊʰˌ ˁʰʽ 

ʰˉˊˇˋˉʷ˂ʰˋˍ˖˄ ʵˊˈ˃˖˄Φ ʃˇ˂˂ʷˌ ˁʰˍʰˋˍˊˇ˒ʷˌ ˁʰˍʰʴˊʱ˒ʹˁʰ˄ ˁʰʽ ˋˍʹ ɲʽʱʲʰΣ ˁ ʰʻ˗ˌ 

ˈ˂ʰ ˍʰ ˁʱʻʶˍʰ ˉˊˇˌ ˍˇ˄ ʃʹ˄ʶʽˈ ˊʷ˃ʰˍʰ ˎˉʶˊ˔ʶʾ˂ʽˋʰ˄ ˃ʶ ʰˉˇˍʷ˂ʶˋ˃ʰ ˄ʰ ˉ˂ʹ˃˃ˎˊʾˋʶʽ 

ʹ ˉʶˊʽˇ˔ʺ ζɮ˂˗˄ʽʰηΦ ɮˁˈ˃ʰΣ ˋˍʹ ɲʽʱʲʰ ˒ˇˏˋˁ˖ˋʶ ˍˇ ˁʶ˄ˍˊʽˁˈ ˊʷ˃ʰ ˉˇˎ ˅ʶˁʽ˄ʱʶʽ ʰˉˈ 

ˍʰ ζʃ˂ʰˍʱ˄ʽʰη ˁʰʽ ˁʰˍʰ˂ʺʴʶʽ ˋˍʹ˄ ˉʶˊʽˇ˔ʺ ζʅʶ˂ʽʴˁʱˍʰη ˎˉʶˊ˔ʶʽ˂ʾʸˇ˄ˍʰˌ ˋˍˇ ˋʹ˃ʶʾˇ 

ˍʹˌ ʴʷ˒ˎˊʰˌΣ ˋˍʹ˄ ʶʾˋˇʵˇ ˍˇˎ ˔˖ˊʽˇˏΦ ɶ ˁˎˁ˂ˇ˒ˇˊʾʰ ˋˍˇ ɳˉʰˊ˔ʽʰˁˈ  ʁʵʽˁˈ ɲʾˁˍˎˇ 

ɼʰ˂ʰ˃ˉʱˁʰˌ ς ɮ˃ˉʶ˂ʾ˖˄ ς ɼ˂ʶʽ˄ˈʲˇˎ ˁʰʽ ɼʰ˂ʰ˃ˉʱˁʰˌ ς ɼʰˋˍʰ˄ʽʱˌ ʵʽʰˁˈˉʹˁʶΣ ˁʰʻ˗ˌ 

ˍʰ ˁʱʻʶˍʰ ˊʷ˃ʰˍʰ ˒ˇˏˋˁ˖ˋʰ˄ ʰˉˈ ˍˇ ˎˉʶˊʲˇ˂ʽˁˈ ˄ʶˊˈ ˃ʶ ʰˉˇˍʷ˂ʶˋ˃ʰ ˄ʰ 

ˉ˂ʹ˃˃ˎˊʾˋʶʽ ʹ ʶˎˊˏˍʶˊʹ ˉʶˊʽˇ˔ʺΦ 

¶ 09/03/2017Υ ʃ˂ʹ˃˃ˏˊʶˌ ˋˍʰ ʅʶˊʲ˖ˍʱΦ 

¶ мсκммκнлмтΥ ʃˊˇʲ˂ʺ˃ʰˍʰ ˋˍʰ ˇˊʶʽ˄ʱ ˍʹˌ ɼʰ˂ʰ˃ˉʱˁʰˌΣ ˂ˈʴ˖ ʷ˄ˍˇ˄ʹˌ ʲˊˇ˔ˈˉˍ˖ˋʹˌΦ 

ʆˇ пˇ ɲʹ˃ˇˍʽˁˈ ʅ˔ˇ˂ʶʾˇ ɼʰ˂ʰ˃ˉʱˁʰˌ ˉ˂ʹ˃˃ˏˊʽˋʶΦ ʅˍʹ ʴʷ˒ˎˊʰ ˍˇˎ ʃʹ˄ʶʽˇˏ ˋˍˇ 

ɰʰ˂ˇ˃ʱ˄ʵˊʽΣ ʱ˄ˇʵˇˌ ˍʹˌ ˋˍʱʻ˃ʹˌ ˍˇˎ ˉˇˍʰ˃ˇˏΦ  

¶ моκлмκнлмуΥ ʇˉʶˊ˔ʶʾ˂ʽˋʹ ˍˇˎ ʃʹ˄ʶʽˇˏ ˉˇˍʰ˃ˇˏ ˋˍʹ˄ ˉʶˊʽˇ˔ʺ ˍʹˌ ʊʰˊˁʰʵˈ˄ʰˌΦ 

ɲʽʰˁˇˉʺ ˁˎˁ˂ˇ˒ˇˊʾʰˌ ˋˍʹ˄ ˇʵˈ ˉˇˎ ˋˎ˄ʵʷʶʽ ˍˇ˄ ɼ˂ˇˁˇˍˈ ˃ʶ ˍˇ ˈ˃ˇˊˇ ʵʽʰ˃ʷˊʽˋ˃ʰ 

ɾʰˊʰʻʷʰˌΣ ˈˉˇˎ ˍʰ ˄ʶˊʱ ˋˁʷˉʰˋʰ˄ ˍʹ ʴʷ˒ˎˊʰ ˉˇˎ ʶ˄˗˄ʶʽ ˍʰ ʵˏˇ ˔˖ˊʽʱ ˍʹˌ 

ʊʰˊˁʰʵˈ˄ʰˌ ˁʰʽ ˍˇˎ ʃʰ˂ʰ˃ʱΦ ʃ˂ʹ˃˃ˏˊʽˋʶ ˇ ˁʱ˃ˉˇˌ ˍʹˌ ʊʰˊˁʰʵˈ˄ʰˌ ˁʰʽ ˍʰ ˄ʶˊʱ 

ˋˁʷˉʰˋʰ˄ ʰˁˈ˃ʹ ˁʰʽ ˍˇ ʴʺˉʶʵˇ ˉˇʵˇˋ˒ʰʾˊˇˎ ˍˇˎ ʵʹ˃ˇˍʽˁˇˏ ʵʽʰ˃ʶˊʾˋ˃ʰˍˇˌ 

ʃʹ˄ʶʽʱʵʰˌΣ ˉˇˎ ʰˉʷ˔ʶʽ ʰˊˁʶˍʱ ˃ʷˍˊʰ ˃ʰˁˊʽʱ ʰˉˈ ˍʹ˄ ˁˇʾˍʹ ˍˇˎ ʃʹ˄ʶʽˇˏΦ 
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¶ нпκлнκнлмуΥ ʂ˂ˇʽ ˇʽ ˉʰˊʰˉˈˍʰ˃ˇʽ ˍˇˎ ʃʹ˄ʶʽˇˏ ˎˉʶˊ˔ʶʾ˂ʽˋʰ˄Σ ʶ˄˗ ˁʰʽ ˇ ʾʵʽˇˌ ˋʶ 

ˉˇ˂˂ʱ ˋʹ˃ʶʾʰ ʶʾ˔ʶ ˒ˍʱˋʶʽ ˉʱ˄˖ ʰˉˈ ˍʰ ˈˊʽʰΦ ɮ˄ʰ˔˗˃ʰˍʰ ˎˉˇ˔˗ˊʹˋʰ˄ ˁʰʽ 

ˉ˂ʹ˃˃ˏˊʽˋʰ˄ ˁʰ˂˂ʽʶˊʴʺˋʽ˃ʶˌ ʶˁˍʱˋʶʽˌ ˔ʽ˂ʽʱʵ˖˄ ˋˍˊʶ˃˃ʱˍ˖˄Σ ʶʽʵʽˁˈˍʶˊʰ ˋˍʹ˄ 

ˉʶˊʽˇ˔ʺ ˍˇˎ ɲʺ˃ˇˎ ʊʰˊˁʰʵˈ˄ʰˌΦ 

¶ нсΦлтΦнлмуΥ ɹˋ˔ˎˊʺ ˁʰˍʰʽʴʾʵʰΣ ʰ˂˂ʱ ˁʰʽ ˔ʰ˂ʰʸˈˉˍ˖ˋʹΣ ˋˍʹ˄ ɼʰ˂ʰ˃ˉʱˁʰ ˃ʷ˔ˊʽ ˁʰʽ ˍˇ 

ˏ˕ˇˌ ˍʹˌ ɰʰˋʽ˂ʽˁʺˌ ˃ʶ ʰˉˇˍʷ˂ʶˋ˃ʰ ˃ʽˁˊʺˌ ʵʽʱˊˁʶʽʰˌ ʵʽʰˁˇˉʺ ˍʹˌ ˁˎˁ˂ˇ˒ˇˊʾʰˌ ˋˍʹ˄ 

ɳʁ ʆˊʽˁʱ˂˖˄ ς ɼʰ˂ʰ˃ˉʱˁʰˌΦ 

2.2 ɲʶʵˇ˃ʷ˄ʰ 

ɶ ˍʶ˔˄ˇ˂ˇʴʾʰ ˍ˖˄ ʅˎˋˍʹ˃ʱˍ˖˄ ɱʶ˖ʴˊʰ˒ʽˁ˗ ˄ ʃ˂ʹˊˇ˒ˇˊʽ˗˄ όʅɱʃ ʺ DL{ύΣ ˍʰ ˇˉˇʾʰ 

ʵʽʰ˔ʶʽˊʾʸˇ˄ˍʰʽ ˃ʶ ˔ˊʺˋʹ ˎˉˇ˂ˇʴʽˋˍ˗˄ ˍʹ˄ ˍˇˉˇʴˊʰ˒ʽˁʺ ˁʰʽ ʱ˂˂ʹ ʴʶ˖ʴˊʰ˒ʽˁʱ ˁʰˍʰ˄ʶ˃ʹ˃ʷ˄ʹ 

ˉ˂ʹˊˇ˒ˇˊʾʰ όʰ˄ˍʽˁʰʻʽˋˍ˗˄ˍʰˌ ˍˇˎˌ ˉʰˊʰʵˇˋʽʰˁˇˏˌ ˔ʱˊˍʶˌ ˃ʶ ˕ʹ˒ʽʰˁʱ ʰˊ˔ʶʾʰύΣ ʶˉʽˍˊʷˉʶʽ 

ˍʹ˄ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹ ˉˇʽˁʾ˂˖˄ ˎʵˊˇ˂ˇʴʽˁ˗˄ ˉˊˇʲ˂ʹ˃ʱˍ˖˄Φ ʁʽ ˍʶ˔˄ʽˁʷˌ ˉˇˎ ˎˉˇˋˍʹˊʾʸˇ˄ˍʰʽ ʰˉˈ 

ˍʰ ʅɱʃ ʶˉʽˍˊʷˉˇˎ˄ ˍʹ˄ ˎ˂ˇˉˇʾʹˋʹ ʶ˒ʰˊ˃ˇʴ˗˄ ˈˉ˖ˌ όɾʰ˃ʱˋʹˌΣ нлмп):   

ʃʰˊʶ˃ʲˇ˂ʺ ˁʰʽ ʶˉʽ˒ʰ˄ʶʽʰˁʺ ˇ˂ˇˁ˂ʺˊ˖ˋʹ ˎʵˊˇ˂ˇʴʽˁ˗˄ ˃ʶˍʰʲ˂ʹˍ˗˄ 

¶ ɳʽˋʶˊ˔ˈ˃ʶ˄ʹ ʰˁˍʽ˄ˇʲˇ˂ʾʰ ˁʰʽ ʵˎ˄ʹˍʽˁʺ ʵʽʱˊˁʶʽʰ ́ ˂ʽˇ˒ʱ˄ʶʽʰˌ ˋʶ ˂ʶˁʱ˄ʹ× 

ʰˉˇˊˊˇʺˌΣ ˂ʰ˃ʲʱ˄ˇ˄ˍʰˌ ˎˉˈ˕ʹ ˍʹ˄ ˋˁʾʰˋʹ ˁʰʽ ˍʽˌ ˁ˂ʾˋʶʽˌ ˍˇˎ ʰ˄ʱʴ˂ˎ˒ˇˎ   

¶ ɳ˅ʰʴ˖ʴʺ ˃ˇˊ˒ˇ˂ˇʴʽˁ˗˄ ˔ʰˊʰˁˍʹˊʽˋˍʽˁ˗˄ ˂ʶˁʱ˄ʹˌ ʰˉˇˊˊˇʺˌ 

¶ ɳ˅ʰʴ˖ʴʺ ˎʵˊˇ˂ˇʴʽˁ˗˄ ʽʵʽˇˍʺˍ˖˄ ˂ʶˁʱ˄ʹˌ ʰˉˇˊˊˇʺˌ ˃ʶ ̡ ʱˋʹ ˍˇ˄ ˁʱ˄˄ʰʲˇ ˍˇˎ× 

ˎ˕ˇ˃ʷˍˊˇˎ όˋˎʴˁʷ˄ˍˊ˖ˋʹ ˊˇʺˌΣ ˎʵˊˇʴˊʰ˒ʽˁˈ ʵʾˁˍˎˇύ   

¶ ʇˉˇʲˇʺʻʹˋʹ ˍʹˌ ˁʰˍʱˊˍʽˋʹˌ ˃ˇ˄ʰʵʽʰʾˇˎ ˎʵˊˇʴˊʰ˒ʺ˃ʰˍˇˌ 

¶ ʋ˖ˊˇ˔ˊˇ˄ʽˁʺ ʶˁˍʾ˃ʹˋʹ ˉ˂ʹ˃˃ˎˊ˗˄ 

¶ ʅˎˋ˔ʷˍʽˋʹ ʰˉˇˊˊˇʺˌ ˃ʶ ʵʶʵˇ˃ʷ˄ʰ ˂ʶˁʱ˄ʹˌ όʶʵʰ˒ˇ˂ˇʴʾʰΣ ˒ˎˍˇˁʱ˂ˎ˕ʹΣ ʴʶ˖˂ˇʴʾʰΣ 

˔ˊʺˋʶʽˌ ʴʹˌ ˁ˂ˉ.)  

2.2.1 ɱʶ˖˔˖ˊʽˁʱ ɲʶʵˇ˃ʷ˄ʰ 

ʆʰ ʵʶʵˇ˃ʷ˄ʰ ˉˇˎ ʰ˅ʽˇˉˇʽʺʻʹˁʰ˄ ʴʽʰ ˍʹ˄ ʰ˄ʱ˂ˎˋʹ ˁʰʽ ʵʹ˃ʽˇˎˊʴʺʻʹˁʰ˄ ˔ˊʹˋʽ˃ˇˉˇʽ˗˄ˍʰˌ 

ˇˊʽˋ˃ʷ˄ʶˌ ʰˉˈ ˍʽˌ ˉʰˊʰˉʱ˄˖ ʶ˒ʰˊ˃ˇʴʷˌ ˋʶ ˉʶˊʽʲʱ˂˂ˇ˄ GIS ̄ ʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˉʰˊʰˁʱˍ˖Υ 

ʌʹ˒ʽʰˁˈ ˃ˇ˄ˍʷ˂ˇ ʶʵʱ˒ˇˎˌ (DEM) 

ʆˇ ˕ʹ˒ʽʰˁˈ ˎ˕ˇ˃ʶˍˊʽˁˈ ˃ˇ˄ˍʷ˂ˇ ό59aύ ̝ ˇˊʹʴʺʻʹˁʶ ʰˉˈ ̱ ˇ˄ ʁˊʴʰ˄ʽˋ˃ˈ ɼˍʹ˃ʰˍˇ˂ˇʴʾˇˎ ˁʰʽ 

ʋʰˊˍˇʴˊʰ˒ʺˋʶ˖˄ ɳ˂˂ʱʵˇˌ όʁΦɼΦʋΦɳΦύ ˋʶ ʰˊ˔ʶʾˇ raster ˃ ʁ ˃ʷʴʶʻˇˌ ʶʽˁˇ˄ˇˋˍˇʽ˔ʶʾˇˎ ˋˍˇ 

ʷʵʰ˒ˇˌ рΦлл Ƴ. ɼʱʻʶ ˉʽ˄ʰˁʾʵʰ 59a ʷ˔ʶʽ ʵʽʰˋˍʱˋʶʽˌ ˋˍˇ ʷʵʰ˒ˇˌ пслл Ƴ Ҏ ослл ƳΣ ˃ʶ 

ˉʶˊʽ˃ʶˍˊʽˁʺ ʶˉʽˁʱ˂ˎ˕ʹ олл ƳΣ ˁʰʽ ʰˁˇ˂ˇˎʻˇˏ˄ ˍʹ ʵʽʰ˄ˇ˃ʺ ɳɱʅɮут ˁ˂ʾ˃ʰˁʰˌ мΥрлллΦ ʁ ˍˏˉˇˌ 

ˍ˖˄ ʰˊ˔ʶʾ˖˄ ʶʾ˄ʰʽ ƛƳƎΦ ɶ ʴʶ˖˃ʶˍˊʽˁʺ ʰˁˊʾʲʶʽʰ ˍˇˎ ˉˊˇʿˈ˄ˍˇˌ ʶʾ˄ʰʽ wa{9Ȋ Җ нΦлл Ƴ ˁʰʽ ʹ 
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ʰˉˈ˂ˎˍʹ ʰˁˊʾʲʶʽʰ Җ о.92 Ƴ ʴʽʰ ʶˉʾˉʶʵˇ ʶ˃ˉʽˋˍˇˋˏ˄ʹˌ фр҈Φ ɾʶˍʱ ˍʹ˄ ʶʽˋʰʴ˖ʴʺ ˍˇˎ DEM ̀ ˍˇ 

ˉˊˈʴˊʰ˃˃ʰ ArcGIS, ʴʾ˄ʶˍʰʽ ˉˊˇˋʰˊ˃ˇʴʺ ˍˇˎ ˋˍʰ ˈˊʽʰ ˍʹˌ ˉʶˊʽˇ˔ʺˌ ˃ʶ˂ʷˍʹˌ ˁʰʽ ˁʰˍʱ˂˂ʹ˂ʹ 

ʵʽˈˊʻ˖ˋʹ, ̌ ˉˈˍʶ ˉˊˇˁˏˉˍʶʽ ˇ ˔ʱˊˍʹˌ ˎ˕ˇ˃ʷˍˊ˖˄ ˉˇˎ ˉʰˊˇˎˋʽʱʸʶˍʰʽ ˋˍˇ ʅ˔ʺ˃ʰ нΦ4. 

ʇʵˊˇʴˊʰ˒ʽˁˈ ʵʾˁˍˎˇ 

ʆˇ ˎʵˊˇʴˊʰ˒ʽˁˈ ʵʾˁˍˎˇ ˉˊˇʷˁˎ˕ʶ ˃ʶ ʲʱˋʹ ˍˇ DEMΣ ʷˉʶʽˍʰ ʰˉˈ ˎʵˊˇ˂ˇʴʽˁʺ ʰ˄ʱ˂ˎˋʹ ˁʰʽ 

ʵʽˈˊʻ˖ˋʹ ˃ʶ ˔ˊʺˋʹ ˎˉˇʲʱʻˊˇˎ ʵˇˊˎ˒ˇˊʽˁ˗˄ ʶʽˁˈ˄˖˄Φ ɶ ˎˉˈ ˃ʶ˂ʷˍʹ ˂ʶˁʱ˄ʹ ʰˉˇˊˊˇʺˌ 

˔ʰˊʰˁˍʹˊʾʸʶˍʰʽ ʰˉˈ ˉˇ˂ˎˋ˔ʽʵʷˌ ˎʵˊˇʴˊʰ˒ʽˁˈ ʵʾˁˍˎˇ ˃ʶ ˁˏˊʽˇ ˉˇˍʰ˃ˈ ˉˇˎ ˍʹ ʵʽʰˋ˔ʾʸʶʽ, ˍˇ˄ 

ʃʹ˄ʶʽˈ, ˋˍˇ˄ ˇˉˇʾˇ ˋˎ˃ʲʱ˂˂ˇˎ˄ ˉˇ˂ˎʱˊʽʻ˃ˇʽ ʵʶˎˍʶˊʶˏˇ˄ˍʶˌ ˉˇˍʰ˃ˇʾ ˁʰʽ ˎʵʰˍˇˊʶˏ˃ʰˍʰΣ 

ˈˉ˖ˌ ˒ʰʾ˄ʶˍʰʽ ˋˍˇ ʅ˔ʺ˃ʰ нΦпΦ 

 
ʅ˔ʺ˃ʰ  2.4: ʌʹ˒ʽʰˁˈ ɾˇ˄ˍʷ˂ˇ ɳʵʱ˒ˇˎˌ (DEM) ˁ ʰʽ ˎʵˊˇʴˊʰ˒ʽˁˈ ʵʾˁˍˎˇ ̱ ʹˌ ˉʶˊʽˇ˔ʺˌ 

˃ʶ˂ʷˍʹˌ (ʃʹʴʺΥ ɹʵʾʰ ʶˉʶ˅ʶˊʴʰˋʾʰύ 
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ʋˊʺˋʶʽˌ ʴʹˌ  

ɶ ˁʰˍʰ˄ˇ˃ʺ ˍ˖˄ ˔ˊʺˋʶ˖˄ ʴʹˌ ʴʽʰ ˍʹ˄ ˉʶˊʽˇ˔ʺ ˃ʶ˂ʷˍʹˌ ʲʰˋʾˋˍʹˁʶ ˋˍo Corine Land Cover 2012. 

ʂˉ˖ˌ ˒ʰʾ˄ʶˍʰʽ ˋˍˇ ʅ˔ʺ˃ʰ 2.5. ˉˇˎ ʰˁˇ˂ˇˎʻʶʾ, ˉʶˊʽ˃ʶˍˊʽˁʱ ˃ʶ ʶ˅ʰʾˊʶˋʹ ˍˇ ˄ˇˍʽˇʰ˄ʰˍˇ˂ʽˁˈ 

ˍ˃ʺ˃ʰ, ʹ ˉʶˊʽˇ˔ʺ ˃ʶ˂ʷˍʹˌ ˁʰ˂ˏˉˍʶˍʰʽ ˁˎˊʾ˖ˌ ʰˉˈ ʵʱˋʹ, ˒ˎˋʽˁˇˏˌ ʲˇˋˁˇˍˈˉˇˎˌΣ ʶ˄˗ 

ˉʰˊʱ˂˂ʹ˂ʰ ˋˎ˄ʰ˄ˍʱˍʰʽ ˋˎ˄ʵˎʰˋ˃ˈˌ ˉˇ˗ʵˇˎˌ ˁʰʽ ʻʰ˃˄˗ʵˇˎˌ ʲ˂ʱˋˍʹˋʹˌΦ ʆˇ ˁʶ˄ˍˊʽˁˈ ˁʰʽ 

˄ˇˍʽˇʰ˄ʰˍˇ˂ʽˁˈ ˉʶʵʽ˄ˈ ˍ˃ʺ˃ʰ ˁʰ˂ˏˉˍʶˍʰʽ ˋˍˇ ˃ʶʴʰ˂ˏˍʶˊˇ ˃ʷˊˇˌ ˍˇˎ ʰˉˈ ˃ˈ˄ʽ˃ʰ 

ʰˊʵʶˎˈ˃ʶ˄ʹ ʰ˂˂ʱ ˁʰʽ ˃ʹ ʰˊʵʶˏˋʽ˃ʹ ʰˊˈˋʽ˃ʹ ʴ,́ ʴʶ˖ˊʴʽˁʷˌ ʶˁˍʱˋʶʽˌΣ ˁʰʻ˗ˌ ˁʰʽ 

ˁʰ˂˂ʽʷˊʴʶʽʶˌ. ɴ˄ʰ ˃ʽˁˊˈ ˃ˈ˄ˇ ˉˇˋˇˋˍˈ ˍʹˌ ˋˎ˄ˇ˂ʽˁʺˌ ʷˁˍʰˋʹˌ ʰ˄ˍʽˋˍˇʽ˔ʶʾ ˋʶ ʰˋˎ˄ʶ˔ʺ ʰˋˍʽˁˈ 

ʽˋˍˈΣ ˋˍʰ ˉʶʵʽ˄ʱ ˁˎˊʾ˖ˌ ˍ˃ʺ˃ʰˍʰ ̱ ʹˌ ˉʶˊʽˇ˔ʺˌ ˃ʶ˂ʷˍʹ.̩ 



ɼʶ˒ʱ˂ʰʽˇ 2 ς ʃʶˊʽˇ˔ʺ ɾʶ˂ʷˍʹˌ                  ɲʽˉ˂˖˃ʰˍʽˁʺ ɳˊʴʰˋʾʰΥ ɸʶˇʵ˗ˊʰ ɵΦ ɮ˄ʵˊʽˁˇˉˇˏ˂ˇˎ 
 

64 
 

 
ʅ˔ʺ˃ʰ  2.5: ɼʰˍʰ˄ˇ˃ʺ ˔ˊʺˋʶ˖˄ ʴʹˌ ˁ ʰˍʱ Corine Land Cover 2012 ɹ ʽʰ ˍʹ˄ ˉʶˊʽˇ˔ʺ ˃ʶ˂ʷˍʹˌ 

(ʃʹʴʺΥ ɹʵʾʰ ʶˉʶ˅ʶˊʴʰˋʾʰύ 
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ɼ˂ʾˋʶʽˌ ʶʵʱ˒ˇˎˌ 

ɾʶ ˔ˊʺˋʹ ˍˇˎ ʶˊʴʰ˂ʶʾˇˎ Slope ˍˇˎ ArcGIS ʶʽˋʱʴˇ˄ˍʰˌ ˖ˌ ʵʶʵˇ˃ʷ˄ˇ ˍˇ ˕ʹ˒ʽʰˁˈ ˃ˇ˄ˍʷ˂ˇ 

ʶʵʱ˒ˇˎˌ, ʵʹ˃ʽˇˎˊʴʶʾˍʰʽ ˇ ˔ʱˊˍʹˌ  ˁ˂ʾˋʶ˖˄ ʴʹˌ ʴʽʰ ˇ˂ˈˁ˂ʹˊʹ ˍʹ ˂ʶˁʱ˄ʹ ˃ʶ˂ʷˍʹˌΦ 

ʃʰˊʰˍʹˊʶʾˍʰʽ ˈˍʽ ˇʽ ˁ˂ʾˋʶʽˌ ˍˇˎ ʶʵʱ˒ˇˎˌ ˁˎ˃ʰʾ˄ˇ˄ˍʰʽ ʰˉˈ лɕ ʷ˖ˌ 88.38ɕ, ʶ˄˗ ʹ ˃̫ ˋʹ ˁ˂ʾˋʹ 

ˍʹˌ ˂ʶˁʱ˄ʹˌ ʰˉˇˊˊˇʺˌ ˎˉˇ˂ˇʴʾʸʶˍʰʽ ʾˋʹ ˃ʶ 15.42ɕ. ʁʽ ˁ˂ʾˋʶʽˌ ˉˇˎ ˉˊˇˁˏˉˍˇˎ˄ 

ˍʰ˅ʽ˄ˇ˃ʺʻʹˁʰ˄ ˋʶ ˍˊʶʽˌ ˁ ˂ʱˋʶʽˌΣ ˈˉ˖ˌ ˒ʰʾ˄ʶˍʰʽ ˋˍˇ ʅ˔ʺ˃ʰ нΦ6.  

 
ʅ˔ʺ˃ʰ  2.6Υ ɼ˂ʾˋʶʽˌ ʶʵʱ˒ˇˎˌ ˍʹˌ ˉʶˊʽˇ˔ʺˌ ˃ʶ˂ʷˍʹˌ (ʃʹʴʺΥ ɹʵʾʰ ʶˉʶ˅ʶˊʴʰˋʾʰύ 

ʅˏ˃˒˖˄ʰ ˃ʶ ˍˇ ˉʰˊʰˉʱ˄˖ ˋ˔ʺ˃ʰ όʅ˔ʺ˃ʰ 2.6), ́  ˉʶˊʽˇ˔ʺ ˔ʰˊʰˁˍʹˊʾʸʶˍʰʽ ʴʶ˄ʽˁʱ ʰˉˈ ˎ˕ʹ˂ʷˌ 

ˁ˂ʾˋʶʽˌ ˋˍˇ ʵˎˍʽˁˈ ˍ˃ʺ˃ʰ ˍʹˌ ˁʰʽ ˃ʷˋʶˌ ˋˍˇ ʲˈˊʶʽˇΦ ʅˍˇ ˁʶ˄ˍˊʽˁˈ ˁʰ ˄ˇˍʽˇʰ˄ʰˍˇ˂ʽˁˈ ˍ˃ʺ˃ʰ 

ʶ˃˒ʰ˄ʾʸˇ˄ˍʰʽ ˁʰˍʱ ʲʱˋʹ ˔ʰ˃ʹ˂ʷˌ ˁ˂ʾˋʶʽˌ, ˇʽ ˇˉˇʾʶˌ ˋʶ ˁʱˉˇʽʶ ̩ ˉʶʵʽ˄ʷˌ ˉʶˊʽˇ˔ʷˌ 

˃ʹʵʶ˄ʾʸˇ˄ˍʰʽΦ 
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ʆˏˉˇˌ ʶʵʱ˒ˇˎˌ 

ʆˇ ʵʶʵˇ˃ʷ˄ˇ ʰˎˍˈ ʰ˒ˇˊʱ ˋˍʹ˄ ˁʰˍʰ˄ˇ˃ʺ ˍ˖˄ ˎˉˇˉʶˊʽˇ˔˗˄ ˉˇˎ ʰˉʰˊˍʾʸˇˎ˄ ˍʹ˄ ˉʶˊʽˇ˔ʺ 

˃ʶ˂ʷˍʹˌ ˖ˌ ˉˊˇˌ ˍʹ˄ ʶʵʰ˒ˇ˂ˇʴʾʰΦ ɮ˄ʱ˂ˇʴʰ ˃ʶ ˍˇ˄ ˍˏˉˇ ʶʵʱ˒ˇˎˌ ˁʰʽ ˍʹ˄ ˎʵˊˇ˂ˇʴʽˁʺ 

ˁʰˍʱˋˍʰˋʹ ˍʰ ʶʵʱ˒ʹ ˁʰˍʰˍʱˋˋˇ˄ˍʰʽ ˋˍʹ˄ ˁʰˍʹʴˇˊʾʰ A, B, C, D ˋˏ˃˒˖˄ʰ ˃ʶ ˍʰ ʰˁˈ˂ˇˎʻʰ 

ˁˊʽˍʺˊʽʰ (ɾʽ˃ʾˁˇˎ ˁ ʰʽ ɾˉʰ˂ˍʱˌΣ 2012): 

ɮΦ ɳʵʱ˒ʹ ˃ʶ ˎ˕ʹ˂ˇˏˌ ˊˎʻ˃ˇˏˌ ʵʽʺʻʹˋʹˌ ʰˁˈ˃ʰ ˁʰʽ ʰ˄ ʵʽʰʲˊʰ˔ˇˏ˄ ʵʽʶ˅ˇʵʽˁʱ όˉˇ˂ˏ ˔ʰ˃ʹ˂ˈ 

ʵˎ˄ʰ˃ʽˁˈ ʰˉˇˊˊˇʺˌύ. ʅˎ˄ʺʻ˖ˌ ˉʶˊʽʷ˔ˇˎ˄ ˉ˂ʺˊ˖ˌ ˋˍˊʰʴʴʽʸˈ˃ʶ˄ʶˌ ʱ˃˃ˇˎˌ ʺ ˔ʰ˂ʾˁʽʰΦ  

ɰΦ ɳʵʱ˒ʹ ˃ʶ ˃ʷˍˊʽˇˎˌ ˊˎʻ˃ˇˏˌ ʵʽʺʻʹˋʹˌΣ ˈˉ˖ˌ ʴʽʰ ˉʰˊʱʵʶʽʴ˃ʰ ʰ˃˃˗ʵʹˌ ˉʹ˂ˈˌΦ  

/Φ ɳʵʱ˒ʹ ˃ʶ ˔ʰ˃ʹ˂ˇˏˌ ˊˎʻ˃ˇˏˌ ʵʽʺʻʹˋʹˌΣ ˈˉ˖ˌ ʶʾ˄ʰʽ ˍʰ ʶʵʱ˒ʹ ˃ʶ ˋʹ˃ʰ˄ˍʽˁˈ ˉˇˋˇˋˍˈ 

ʰˊʴʾ˂ˇˎΦ  

5Φ ɳʵʱ˒ʹ ˃ʶ ˉˇ˂ˏ ˃ʽˁˊˇˏˌ ˊˎʻ˃ˇˏˌ ʵʽʺʻʹˋʹˌ όˉˇ˂ˏ ˎ˕ʹ˂ˈ ʵˎ˄ʰ˃ʽˁˈ ʰˉˇˊˊˇʺˌύΦ ʅˎ˄ʺʻ˖ˌ 

ˉʶˊʽ˂ʰ˃ʲʱ˄ˇˎ˄ ʰˊʴʽ˂˗ʵʹ ʶʵʱ˒ʹ ˃ʶ ˎ˕ʹ˂ʺ ˉʽʻʰ˄ˈˍʹˍʰ ʵʽˈʴˁ˖ˋʹˌ ʺ ˊʹ˔ʱ ʶʵʱ˒ʹ ˉʱ˄˖ ˋʶ 

ˋ˔ʶʵˈ˄ ʰʵʽʰˉʷˊʰˋ̱ ˇ ˎ˂ʽˁˈΦ 

ʁ ʵʽʰ˔˖ˊʽˋ˃ˈˌ ˍˇˎ ʶʵʱ˒ˇˎˌ ˋˍʽˌ ˉʰˊʰˉʱ˄˖ ˁʰˍʹʴˇˊʾʶˌ ʰˉʶʽˁˇ˄ʾʸʶˍʰʽ ˋˍˇ ʅ˔ʺ˃ʰ 2.7 ˉˇˎ 

ʰˁˇ˂ˇˎʻʶʾ. ʃʰˊʰˍʹˊʶʾˍʰʽ ˈˍʽ ˇ ˁˎˊʾʰˊ˔ˇˌ ˍˏˉˇˌ ʶʵʱ˒ˇˎˌ ˉˇˎ ˋˎ˄ʰ˄ˍʱˍʰʽ ˋˍʹ˄ ˉʶˊʽˇ˔ʺ 

˃ʶ˂ʷˍʹˌ ʶʾ˄ʰʽ ˁʰˍʹʴˇˊʾʰˌ C, ʹ ˇˉˇʾʰ ʰ˄ˍʽˋˍˇʽ˔ʶʾ ˋʶ ʰˊʴʽ˂ʽˁˇˏˌ ʶʵʰ˒ʽˁˇˏˌ ˋ˔ʹ˃ʰˍʽˋ˃ˇˏˌ 

˔ʰ˃ʹ˂ʺˌ ʵʽʹʻʹˍʽˁʺˌ ʽˁʰ˄ˈˍʹˍʰˌ. ɮˁˇ˂ˇˎʻˇˏ˄ ˋʶ ˉˎˁ˄ˈˍʹˍʰ ʁ ˃˒ʱ˄ʽˋʹˌ ̱ ʰ ʶʵʱ˒ʹ ˁʰˍʹʴˇˊʾʰˌ 

D ˁʰʽ ɰΣ ʶ˄˗ ˋʶ ʷ˄ʰ ˉˇ˂ˏ ˃ʽˁˊˈ ˃ˈ˄ˇ ˉˇˋˇˋˍˈ ˍʹˌ ˋˎ˄ˇ˂ʽˁʺˌ ʶˉʽ˒ʱ˄ʶʽʰˌ ˍʹˌ ˉʶˊʽˇ˔ʺˌ 

ʶ˄ˍˇˉʾʸʶˍʰʽ ʷʵʰ˒ˇˌ ˁʰˍʹʴˇˊʾʰˌ ɮΦ 
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ʅ˔ʺ˃ʰ  2.7: ɼʰˍʹʴˇˊʾʶˌ ʶʵʱ˒ˇˎˌ ̱ ʹˌ ˉʶˊʽˇ˔ʺˌ ˃ʶ˂ʷˍʹˌ 

 h ˄ʱ˂ˇʴʰ ˃ʶ ˍˇ˄ ˍˏˉˇ ˁʰʽ ˍʹ˄ ˎʵˊˇ˂ˇʴʽˁʺ ˁʰˍʱˋˍʰˋʹ (ʃʹʴʺΥ ɹʵʾʰ ʶˉʶ˅ʶˊʴʰˋʾʰύ 

 

2.2.2  ɰˊˇ˔ˇ˃ʶˍˊʽˁʱ ɲʶʵˇ˃ʷ˄ʰ 

ɶ ʰ˄ʱ˂ˎˋʹ ʲʰˋʾˋˍʹˁʶ ˋʶ ˉˊʰʴ˃ʰˍʽˁʷˌ ˁʰˍʰʴˊʰ˒ʷˌ ʲˊˇ˔ˇ˃ʶˍˊʽˁ˗˄ ˋˍʰʻ˃˗˄ ˉˇˎ ʰ˄ʺˁˇˎ˄ 

ˋ̱  ̌ ɮˎˍˈ˃ʰˍˇ ɲʾˁˍˎˇ ɾʶˍʶ˖ˊˇ˂ˇʴʽˁ˗˄ ʅˍʰʻ˃˗˄ ˍˇˎ ɳʻ˄ʽˁˇ ˏɮˋˍʶˊˇˋˁˇˉʶʾˇˎ ɮʻʹ˄˗˄ 

(NOAAN). ɱʽʰ ˍʹ˄ ˉʶˊʽˇ˔ʺ ˃ʶ˂ʷˍʹˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ʵʽˉ˂˖˃ʰˍʽˁʺˌ ʶˊʴʰˋʾʰˌ ʰ˅ʽˇˉˇʽʺʻʹˁʰ˄ ˇʽ 

ʲˊˇ˔ˇ˃ʶˍˊʽˁˇʾ ˋˍʰʻ˃ˇʾ ˋˍʽˌ ʻʷˋʶʽˌ ˉˇˎ ˒ʰʾ˄ˇ˄ˍʰʽ ˋˍˇ˄ ʃʾ˄ʰˁʰ 2.2, ʁ ˄ˍˈˌ ˁʰʽ ˉʷˊʽ˅ ʰˎˍʺˌΦ 



ɼʶ˒ʱ˂ʰʽˇ 2 ς ʃʶˊʽˇ˔ʺ ɾʶ˂ʷˍʹˌ                  ɲʽˉ˂˖˃ʰˍʽˁʺ ɳˊʴʰˋʾʰΥ ɸʶˇʵ˗ˊʰ ɵΦ ɮ˄ʵˊʽˁˇˉˇˏ˂ˇˎ 
 

68 
 

ʃʾ˄ʰˁʰˌ  2.2Υ ʋ˖ˊʽˁʷˌ ˁʰˊˍʶˋʽʰ˄ʷˌ ˋˎ˄ˍʶˍʰʴ˃ʷ˄ʶˌ ˍ˖˄ ʲˊˇ˔ˇ˃ʶˍˊʽˁ˗˄ ˋˍʰʻ˃˗˄  

ʅˍʰʻ˃ˈˌ 
ʇʵʰˍʽˁˈ 

ɲʽʰ˃ʷˊʽˋ˃ʰ 
ʋ (m) ʇ (m) 

ʇ˕ˈ˃ʶˍˊˇ 

(m) 

ɾɳʆʅʁɰʁ ʇɲлр 258893 4405552 1240.0 

ʃɳʄʆʁʇɽɹ ʇɲлп 282121 4380478 1170.0 

ɼɮʄɲɹʆʅɮ ʇɲлу 321757 4359103 91.0 

ʆʄɹɼɮɽɮ ʇɲлу 307901 4379795 163.0 

ɼʁɿɹʅɼʁʅ ʇɲлу 311401 4405624 832.0 

ɽɮʄɹʅɮ ʇɲлу 368210 4387785 82.0 

ʃɽɮʅʆɶʄɮ ʇɲлу 309364 4345156 860.0 

ɼɮɽɮɾʃɮɼɮ ʇɲлу 296548 4397861 238.0 

ɱɮʄɲɹɼɹ ʇɲлу 264221 4380290 1105.0 

 

  



ɼʶ˒ʱ˂ʰʽˇ 3 ς ɾʶʻˇʵˇ˂ˇʴʾʰ                        ɲʽˉ˂˖˃ʰˍʽˁʺ ɳˊʴʰˋʾʰΥ ɸʶˇʵ˗ˊʰ ɵΦ ɮ˄ʵˊʽˁˇˉˇˏ˂ˇˎ 
 

69 
 

3 ɾʶʻˇʵˇ˂ˇʴʾʰ ˇ˂ˇˁ˂ʹˊ˖˃ʷ˄ʹˌ ˉˊˇˋʷʴʴʽˋʹˌ ˋˍʹ ˃ʶ˂ʷˍʹ ˍˇˎ 
ˉ˂ʹ˃˃ˎˊʽˁˇˏ ˁʽ˄ʵˏ˄ˇˎ 

3.1 ɱʶ˄ʽˁʺ ʶˉʽˋˁˈˉʹˋʹ ˃ ʶʻˇʵˇ˂ˇʴʾʰˌ 

ʆʰ ˋˍʱʵʽʰ ˎ˂ˇˉˇʾʹˋʹˌ ˍʹˌ ˇ˂ˇˁ˂ʹˊ˖˃ʷ˄ʹˌ ˉˊˇˋʷʴʴʽˋʹˌ ˁʽ˄ʵˏ˄ˇˎ ˉ˂ʹ˃˃ˏˊʰˌ ˉˇˎ 

ʰˁˇ˂ˇˎʻʺʻʹˁʰ˄ ˋˍˇ ˉ˂ʰʾˋʽˇ ˍʹˌ ˉʰˊˇˏˋʰˌ ʷˊʶˎ˄ʰˌ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˋˍˇ ʅ˔ʺ˃ʰ оΦм ˉˇˎ 

ʰˁˇ˂ˇˎʻʶʾΦ ʅʶ ˉˊ˗ˍˇ ˋˍʱʵʽˇ ʴʾ˄ʶˍʰʽ ˋˎ˂˂ˇʴʺ ˁʰʽ ˃ʶ˂ʷˍʹ ˍ˖˄ ʽˋˍˇˊʽˁ˗˄ ʶˉʶʽˋˇʵʾ˖˄ 

ˉ˂ʹ˃˃ˏˊʰˌ ˉˇˎ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˃ʶ ˍʹ˄ ˉʶˊʽˇ˔ʺ ˃ʶ˂ʷˍʹˌΦ ɮˁˇ˂ˇˎʻʶʾ ʹ ʶ˒ʰˊ˃ˇʴʺ 

ˉˇ˂ˎˁˊʽˍʹˊʽʰˁʺˌ ʰ˄ʱ˂ˎˋʹˌ ˋʶ ˉʶˊʽʲʱ˂˂ˇ˄ GIS ʴʽʰ ˍˇ˄ ʶ˄ˍˇˉʽˋ˃ˈ ˍ˖˄ ˉʶˊʽˇ˔˗˄ ˃ʶ ˍʹ˄ 

ˎ˕ʹ˂ˈˍʶˊʹ ʶˉʽʵʶˁˍʽˁˈˍʹˍʰ ˋʶ ˉ˂ʹ˃˃ˏˊʰ. ʅˎ˄ʵˎʱʸˇ˄ˍʰˌ ˍˇ ˉʰˊʰˉʱ˄˖ ʽˋˍˇˊʽˁˈ ˃ʶ ˍʰ 

ʵʽʰʻʷˋʽ˃ʰ ˎʵˊˇ˃ʶˍʶ˖ˊˇ˂ˇʴʽˁʱ ʵʶʵˇ˃ʷ˄ʰ ˍ˖˄ ˁˇ˄ˍʽ˄ˈˍʶˊ˖˄ ˋˍʰʻ˃˗˄ ʴʾ˄ʶˍʰʽ ʰ˄ʱ˂ˎˋʹ 

ʰˎˍ˗˄ ˁʰʽ ˋˍʹ ˋˎ˄ʷ˔ʶʽʰ ʶˉʽ˂ʷʴˇ˄ˍʰʽ ˇˊʽˋ˃ʷ˄ʰ ʰˉˈ ʰˎˍʱ ʴʽʰ ˍʹ˄ ˎʵˊˇ˂ˇʴʽˁʱ ʰ˄ʱ˂ˎˋʹ ˉˇˎ 

ʷˉʶˍʰʽΦ ɶ ˎʵˊˇ˂ˇʴʽˁʺ ʰ˄ʱ˂ˎˋʹ ˉˊʰʴ˃ʰˍˇˉˇʽʶʾˍʰʽ ˋʶ ʻʷˋʶʽˌ ˉˇˎ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˃ʶ ˍʰ 

ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ˉˇ˂ˎˁˊʽˍʹˊʽʰˁʺˌ ʰ˄ʱ˂ˎˋʹˌΦ ʆʶ˂ʽˁˈ ˋˍʱʵʽˇ ˍʹˌ ˉˊˇˋʷʴʴʽˋʹˌ ʶˁˍʾ˃ʹˋʹˌ 

ˍˇˎ ˉ˂ʹ˃˃ˎˊʽˁˇˏ ˁʽ˄ʵˏ˄ˇˎ ʶʾ˄ʰʽ ʹ ˎʵˊʰˎ˂ʽˁʺ ʰ˄ʱ˂ˎˋʹ ˋʶ ʻʷˋʶʽˌ ʶ˄ʵʽʰ˒ʷˊˇ˄ˍˇˌ ʴʽʰ ˍʹ˄ 

ʰˉʶʽˁˈ˄ʽˋʹ ˍʹˌ ʷˁˍʰˋʹˌ ˍʹˌ ˉ˂ʹ˃˃ˏˊʰˌ ˉˇˎ ˉˊˇˁ˂ʺʻʹˁʶ ʰˉˈ ˍˇ ʵˎˋ˃ʶ˄ʷˋˍʶˊˇ ʽˋˍˇˊʽˁˈ 

ʶˉʶʽˋˈʵʽˇ ʲˊˇ˔ˈˉˍ˖ˋʹˌΦ 

 
ʅ˔ʺ˃ʰ  3.1Υ ʃ˂ʰʾˋʽˇ ˇ˂ˇˁ˂ʹˊ˖˃ʷ˄ʹˌ ˉˊˇˋʷʴʴʽˋʹˌ ˋˍʹ ʵʽʰ˔ʶʾˊʽˋʹ ˁʽ˄ʵˏ˄ˇˎ ˉ˂ʹ˃˃ˏˊʰˌ 
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3.2 ʃˇ˂ˎˁˊʽˍʹˊʽʰˁʺ ɮ˄ʱ˂ˎˋʹ ɹ ʽʰ ˍˇ˄ ˁʰʻˇˊʽˋ˃ˈ ˉ˂ʹ˃˃ˎˊʽˁʱ ʶˎʱ˂˖ˍ˖˄ ˉʶˊʽˇ˔˗˄  

3.2.1 ʃˇ˂ˎˁˊʽˍʹˊʽʰˁʺ ʰ˄ʱ˂ˎˋʹ ˁʰʽ ʅɱʃ 

ɶ ˉˇ˂ˎˁˊʽˍʹˊʽʰˁʺ ʰ˄ʱ˂ˎˋʹ ʰˉˇ˒ʱˋʶ˖˄ (MCDA) ʶʾ˄ʰʽ ˃ʽʰ ˉˊˇˋʷʴʴʽˋʹ ˁʰʽ ˍʰˎˍˈ˔ˊˇ˄ʰ ʷ˄ʰ 

ˋˏ˄ˇ˂ˇ ˍʶ˔˄ʽˁ˗˄ ˃ʶ ˋˁˇˉˈ ˍʹ˄ ʰˉˈˁˍʹˋʹ ˃ʽʰˌ ˋˎ˄ˇ˂ʽˁʺˌ ˍʰ˅ʽ˄ˈ˃ʹˋʹˌ ʶ˄ʰ˂˂ʰˁˍʽˁ˗˄ 

ʶˉʽ˂ˇʴ˗˄ ʰˉˈ ˍʹ˄ ˉʶˊʽˋˋˈˍʶˊˇ ˉˊˇˍʽ˃ʹˍʷʰ ˉˊˇˌ ˍʹ ˂ʽʴˈˍʶˊˇ ˉˊˇˍʽ˃ʹˍʷʰ ʶˉʽ˂ˇʴʺ ˁʰˍʱ 

˒ʻʾ˄ˇˎˋʰ ʶˉʾʵˇˋʹΦ ʁʽ ʶˉʽ˂ˇʴʷˌ ʶ˄ʵʷ˔ʶˍʰʽ ˄ʰ ʵʽʰ˒ʷˊˇˎ˄ ˖ˌ ˉˊˇˌ ˍˇ ʲʰʻ˃ˈ ˋˍˇ˄ ˇˉˇʾˇ 

ʽˁʰ˄ˇˉˇʽˇˏ˄ ˁʱˉˇʽˇˎˌ ˋˍˈ˔ˇˎˌκˁˊʽˍʺˊʽʰΣ ʶ˄˗ ˁʰ˃ʾʰ ʶˉʽ˂ˇʴʺ ʵʶ ʻʰ ʶʾ˄ʰʽ ˉˊˇ˒ʰ˄˗ˌ ʲʷ˂ˍʽˋˍʹ 

ˋˍʹ˄ ʶˉʾˍʶˎ˅ʹ ˈ˂˖˄ ˍ˖˄ ˋˍˈ˔˖˄ (Dodgson, 2009).  

ɶ ʶ˒ʰˊ˃ˇʴʺ ˍʹˌ ˉˇ˂ˎˁˊʽˍʹˊʽʰˁʺˌ ʰ˄ʱ˂ˎˋʹˌ ʰˉˇˍʶ˂ʶʾ ˋʹ˃ʰ˄ˍʽˁˈ ʶˊʴʰ˂ʶʾˇ ʴʽʰ ˍˇˎˌ ˂ʺˉˍʶˌ 

ʰˉˇ˒ʱˋʶ˖˄ ˇʽ ˇˉˇʾˇʽ ˁʰ˂ˇˏ˄ˍʰʽ ˄ʰ ʵʽʰ˔ʶʽˊʽˋˍˇˏ˄ ˃ʶʴʱ˂ˇ ˈʴˁˇ ˉ˂ʹˊˇ˒ˇˊʽ˗˄ ˉˊˇˁʶʽ˃ʷ˄ˇˎ 

˄ʰ ʵ˗ˋˇˎ˄ ˂ˏˋʹ ˋʶ ˉˇ˂ˏˉ˂ˇˁʰ ˉˊˇʲ˂ʺ˃ʰˍʰΦ 

ɶ ˎ˂ˇˉˇʾʹˋʹ ˍʹˌ ˉˇ˂ˎˁˊʽˍʹˊʽʰˁʺˌ ʰ˄ʱ˂ˎˋʹˌ ʰˉˇ˒ʱˋʶ˖˄ ʲʰˋʾʸʶˍʰʽ ˋˍʰ ˋˍʱʵʽʰ ˉˇˎ 

ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˋˍˇ ʅ˔ʺ˃ʰ 3.2. 

 
 
ʅ˔ʺ˃ʰ  3.2: ʅˍʱʵʽʰ ˎ˂ˇˉˇʾʹˋʹˌ ˃ʶʻˇʵˇ˂ˇʴʾʰˌ ʃˇ˂ˎˁˊʽˍʹˊʽʰˁʺˌ ɮ˄ʱ˂ˎˋʹˌ ɮˉˇ˒ʱˋʶ˖˄ 

(ʃ́ ˇʷ˂ʶˎˋʹΥ ʋʰ˂ˁʽʱˌΣ нлмрΣ ˃ʶˍʱ ʰˉˈ ʶˉʶ˅ʶˊʴʰˋʾʰ) 
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3.2.2 ɮ˄ʰ˂ˎˍʽˁʺ ɹʶˊʰˊ˔ʽˁʺ ɲʽʰʵʽˁʰˋʾʰ (AHP) 

ʇˉʱˊ˔ˇˎ˄ ˉˇʽˁʾ˂ˇʽ ˍˊˈˉˇʽ ˃ʶ ˍˇˎˌ ˇˉˇʾˇˎˌ ˃ˉˇˊˇˏ˄ ˄ʰ ˋˎ˄ʵˎʰˋˍˇˏ˄ ˍʰ ˁˊʽˍʺˊʽʰ ʰˉˈ˒ʰˋʹˌ 

ˋˍʹ˄ a/5aΦ ʁ ˋˍʰʻ˃ʽˋ˃ʷ˄ˇˌ ʴˊʰ˃˃ʽˁˈˌ ˋˎ˄ʵˎʰˋ˃ˈˌ ό²[/ύ ˁʰʽ ˇʽ ˉʰˊʰ˂˂ʰʴʷˌ ˍˇˎ ʰˉʰʽˍˇˏ˄ 

ʱʻˊˇʽˋʹ ˍ˖˄ ˋˍʰʻ˃ʽˋ˃ʷ˄˖˄ ˁˊʽˍʹˊʾ˖˄Φ ɶ ɲʽʰʵʽˁʰˋʾʰ ɮ˄ʰ˂ˎˍʽˁʺˌ ɹʶˊʱˊ˔ʹˋʹˌ ό!ItύΣ ʰˉˇˍʶ˂ʶʾ 

˃ʽʰ ˎʽˇʻʷˍʹˋʹ ˍˇˎ ²[/Φ ʅˍˇ˄ ˉˎˊʺ˄ʰ ˍʹˌ ɮ˄ʰ˂ˎˍʽˁʺˌ ɹʶˊʰˊ˔ʽˁʺˌ ɲʽʰʵʽˁʰˋʾʰˌ (AHP) 

ʲˊʾˋˁʶˍʰʽ ˃ʽʰ ˃ʷʻˇʵˇˌ ˃ʶˍʰˍˊˇˉʺˌ ˎˉˇˁʶʽ˃ʶ˄ʽˁ˗˄ ʶˁˍʽ˃ʺˋʶ˖˄ ˋ˔ʶˍʽˁʺˌ ˋʹ˃ʰˋʾʰˌ ˋʶ ʷ˄ʰ 

ˋˏ˄ˇ˂ˇ ʴʶ˄ʽˁ˗˄ ʲʰʻ˃ˇ˂ˇʴʽ˗˄ ʺ ʲʰˊ˗˄Φ ɶ ˃ʷʻˇʵˇˌ ˉˊˇˍʱʻʹˁʶ ʰˊ˔ʽˁʱ ʰˉˈ ˍˇ˄ {ŀŀǘȅ (Saaty, 

1977, Saaty 1987) ˁʰʽ ʶʾ˄ʰʽ ʰˉˇʵʶʵʶʽʴ˃ʷ˄ʰ ˃ʾʰ ʰˉˈ ˍʽˌ ʶˎˊˏˍʶˊʰ ʶ˒ʰˊ˃ˇʸˈ˃ʶ˄ʶˌ ˃ʶʻˈʵˇˎˌ 

MCDA, ʶ˄˗ ʷ˔ʶʽ ʶ˒ʰˊ˃ˇˋˍʶʾ ˁʰʽ ʰˉˈ ˍˇˎˌ Zahedi, Golden et al. ˁʰʽ {ƘƛƳΦ ʍˋˍˈˋˇΣ 

ˍʰˎˍˈ˔ˊˇ˄ʰΣ ʷ˔ʶʽ ʵʶ˔ˍʶʾ ʷ˄ˍˇ˄ʹ ˁˊʽˍʽˁʺ ʰˉˈ ʷ˄ʰ˄ ˁˏˁ˂ˇ ʶʽʵʽˁ˗˄ ˋˍʹ˄ ˉˇ˂ˎˁˊʽˍʹˊʽʰˁʺ 

ʰ˄ʱ˂ˎˋʹΦ ɴ˔ˇˎ˄ ʴʾ˄ʶʽΣ ʶˉʾˋʹˌΣ ˉˊˇˋˉʱʻʶʽʶˌ ʰ˄ʱˉˍˎ˅ʹˌ ˉʰˊˈ˃ˇʽ˖˄ ˃ʶʻˈʵ˖˄ ˇʽ ˇˉˇʾʶˌ 

ʵʽʰˍʹˊˇˏ˄ ˍʰ ˉ˂ʶˇ˄ʶˁˍʺ˃ʰˍʰ ˍʹ ̩AHP ˁʰʽ ˅ʶˉʶˊ˄ˇˏ˄ ˇˊʽˋ˃ʷ˄ʰ ˍˊ˖ˍʱ ˋʹ˃ʶʾʰ ˍʹˌ, ˈˉ˖ˌ ʹ 

ʰʲʶʲʰʽˈˍʹˍʰ ˍ˖˄ ʰˉˇ˒ʱˋʶ˖˄Φ (Dodgson, 2009).  

ɮˉˇˍʶ˂ʶʾ ˃ʾʰ ʰ˄ʰ˂ˎˍʽˁʺ ˃ʷʻˇʵˇ ˉˇˎ ˉʶ́ ʽʷ˔ʶʽ ˃ʰʻʹ˃ʰˍʽˁʺ ˁʰʽ ˂ˇʴʽˁʺ ʰʽˍʽˇ˂ˈʴʹˋʹ ʴʽʰ ˍʹ 

˂ʺ˕ʹ ʰˉˇ˒ʱˋʶ˖˄ ˁʰʽ ˋˎ˃ʲʱ˂˂ʶʽ ˋˍʹ ˃ʶˍʰˍˊˇˉʺ ˍ˖˄ ˋˁʷ˕ʶ˖˄ ˁʰʽ ʵʽʰʽˋʻʺˋʶ˖˄ ˍˇˎ 

ˎˉʶˏʻˎ˄ˇˎ ˂ʺ˕ʹˌ ʰˉˇ˒ʱˋʶ˖˄ ˋʶ ʰˊʽʻ˃ʹˍʽˁʷˌ ʰ˅ʽˇ˂ˇʴʺˋʶʽˌΦ ɳˉʽˉ˂ʷˇ˄Σ ʵˇ˃ʶʾ ˍˇ ˉˊˈʲ˂ʹ˃ʰ 

ˋʶ ˃ʽʰ ʽʶˊʰˊ˔ʾʰΣ ˃ʶ ˋˍˈ˔ˇ ˍʹ ˃ʶʾ˖ˋʹ ˍʹˌ ˉˇ˂ˎˉ˂ˇˁˈˍʹˍʱˌ ˍˇˎ ˃ʷˋʰ ʰˉˈ ˍʹ˄ ʰˉˇʵˈ˃ʹˋʹ ˋʶ 

ˎˉˇ-ˉˊˇʲ˂ʺ˃ʰˍʰΦ ɱʶ˄ʽˁʱΣ ʰˉˇˍʶ˂ʶʾ ˎˉˇ˂ˇʴʽˋˍʽˁʺ ʻʶ˖ˊʾʰ, ʹ ˇˉˇʾʰ ˔ˊʹˋʽ˃ˇˉˇʽʶʾ ˍˈˋˇ 

ˉʰˊʰʴ˖ʴʽˁʺ ˈˋˇ ˁʰʽ ʶˉʰʴ˖ʴʽˁʺ ˂ˇʴʽˁʺ ˂ʰ˃ʲʱ˄ˇ˄ˍʰˌ ˎˉˈ˕ʹ ˉˇ˂˂ˇˏˌ ʵʽʰ˒ˇˊʶˍʽˁˇˏˌ 

ˉʰˊʱʴˇ˄ˍʶˌ ˍʰˎˍˈ˔ˊˇ˄ʰ όʋʰ˂ˁʽʱˌΣ нлмрύΦ 

ʆʰ ˋˍʱʵʽʰ ˎ˂ˇˉˇʾʹˋʹˌ ˍʹˌ ˃ʶʻˈʵˇˎ !It ʶʾ˄ʰʽ ̱ ʰ ʶ˅ʺˌ όʋʰ˂ˁʽʱˌΣ нлмрύΥ 

мΦ ɮˉˇʵˈ˃ʹˋʹ ˍˇˎ ˃ʶ˂ʶˍ˗˃ʶ˄ˇˎ ˉˊˇʲ˂ʺ˃ʰˍˇˌ ˋΩ ʷ˄ʰ ʽʶˊʰˊ˔ʽˁˈ όʺ ʵʽˁˍˎʰˁˈύ ˃ˇ˄ˍʷ˂ˇΣ ̱ ˇ 

ˇˉˇʾˇ ʰˉʰˊˍʾʸʶˍʰʽ ʰˉˈ ˍʽˌ ʲʰˋʽˁʷˌ ˋˎ˄ʽˋˍ˗ˋʶˌ ˍˇˎ ʶˉʽˍˊʷˉˇ˄ˍʰˌ ˍʽˌ ˋˎʴˁˊʾˋʶʽˌ ˁʰˍʱ ʸʶˏʴʹΦ  

нΦ ʅˎʴˁˊʽˍʽˁʺ ʰ˅ʽˇ˂ˈʴʹˋʹ ˁʱʻʶ ˋˎ˄ʽˋˍ˗ˋʰˌ- ˁ ˊʽˍʹˊʾˇˎΦ 

3. ʅˏ˄ʻʶˋʹ ˍ˖˄ ʰ˅ʽˇ˂ˇʴʹ˃ʷ˄˖˄ ˁˊʽˍʹˊʾ˖˄ ˃ʶ ˋˁˇˉˈ ˍʹ˄ ˉʰˊʰʴ˖ʴʺ ˍ˖˄ ˍʶ˂ʽˁ˗˄ 

ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄Φ  

пΦ ɳˏˊʶˋʹ ʲʷ˂ˍʽˋˍʹˌκ ʁ ˉʽʻˎ˃ʹˍʺˌ ʶˉʽ˂ˇʴʺˌΦ 

ɴˍˋʽΣ ˉˊˇʹʴʶʾˍʰʽ ʹ ̔ ʶˊʱˊ˔ʹˋʹ ˍˇˎ ˉˊˇʲ˂ʺ˃ʰˍˇˌ ˃ʶ ˍˇ˄ ˁʰʻˇˊʽˋ˃ˈ ˍ˖˄ ̡ ʰˋʽˁ˗˄ ˁ ˊʽˍʹˊʾ˖˄ ˃ʶ 

ʲʱˋʹ ˍʰ ˇˉˇʾʰ ʻʰ ʴʾ˄ʶʽ ʹ ʰ˄ʱ˂ˎˋʹΣ ʰˁˇ˂ˇˎʻʶʾ ʹ ˋˎʴˁˊʽˍʽˁʺ ˁʰˍʱˍʰ˅ʹ ˍ˖˄ ˁˊʽˍʹˊʾ˖˄ 

ˋˏ˃˒˖˄ʰ ˃ʶ ˍʹ˄ ˁˊʾˋʹ ˍ˖˄ ˎˉʶˏʻˎ˄˖˄ ˂ʺ˕ʹˌ ʰˉˇ˒ʱˋʶ˖˄ ˁʰʽ ˍʷ˂ˇˌ, ˉˊʰʴ˃ʰˍˇˉˇʽʶʾˍʰʽ ʹ 

ˋˏ˄ʻʶˋʹ ʰˎˍ˗˄, ˗ˋˍʶ ˄ʰ ˉʰˊʰ˔ʻʶʾ ˍˇ ˍʶ˂ʽˁˈ ʰˉˇˍʷ˂ʶˋ˃ʰ ˖ˌ ʹ ʲʷ˂ˍʽˋˍʹ ʶ˄ʰ˂˂ʰˁˍʽˁʺ ˂ˏˋʹ 

ˋʶ ˈˍʽ ʰ˒ˇˊʱ ̀ ˍʽˌ ˉˊˇˍʶˊʰʽˈˍʹˍʶˌ ˁʰʽ ˍˇˎˌ ˋˍˈ˔ˇˎˌ ˉˇˎ ʷ˔ˇˎ˄ ˍʶʻʶʾ ʰˉˈ ˍˇ˄ ʶˊʶˎ˄ʹˍʺΦ 
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ʆˇ ˋˍʱʵʽˇ ˍʹˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ʲʰˋʾʸʶˍʰʽ ˋˍʹ˄ ʽʵʷʰ ˍ˖˄ ˋˎʴˁˊʾˋʶ˖˄ ʰ˄ʱ ʸʶˏʴʹ όǇŀir wise 

ŎƻƳǇŀǊƛǎƻƴǎύ ˍ˖˄ ʶˉʽ˃ʷˊˇˎˌ ˁˊʽˍʹˊʾ˖˄ ˋˏ˃˒˖˄ʰ ˃ʶ ˍʹ˄ ˎˉˇˁʶʽ˃ʶ˄ʽˁʺ όˉˊˇˋ˖ˉʽˁʺΣ 

ʶ˃ˉʶʽˊʽˁʺΣ ʲʽʲ˂ʽˇʴˊʰ˒ʽˁʺΣ ʷˊʶˎ˄ʰ ˉʶʵʾˇˎΣ ˁ˂ˉ.ύ ʱˉˇ˕ʹ ˍˇˎ ʶˊʶˎ˄ʹˍʺΣ ˖ˌ ˉˊˇˌ ˍʹ˄ ˋ˔ʷˋʹ 

ˋʹ˃ʰ˄ˍʽˁˈˍʹˍʰˌ ˉˇˎ ʷ˔ˇˎ˄ ˇʽ ˉʰˊʱʴˇ˄ˍʶˌ ˃ʶˍʰ˅ˏ ˍˇˎˌΦ ɶ ˋˏʴˁˊʽˋʹ ʰ˄ʱ ʸʶˏʴʹ ʴʾ˄ʶˍʰʽ 

ˋˏ˃˒˖˄ʰ ˃ʶ ˍʹ˄ ʻʶ˃ʶ˂ʽ˗ʵʹ ˁ˂ʾ˃ʰˁʰ ˋˏʴˁˊʽˋʹˌ ˉˇˎ ʷ˔ʶʽ ʶʽˋʱʴʶʽ ˇ {ŀŀǘȅ ˁʰʽ ˒ʰʾ˄ʶˍʰʽ ˋˍˇ˄ 

ʃʾ˄ʰˁʰ 3.1. ʅˍʹ˄ ˍʶ˔˄ʽˁʺ ˍˇˎ {ŀŀǘȅΣ ˍʰ ʲʱˊʹ ˉˊˇʷˊ˔ˇ˄ˍʰʽ ʰˉˈ ˃ʽʰ ˋʶʽˊʱ ˉˊʱ˅ʶ˖˄ ʶ˄ˈˌ 

ˍʶˍˊʰʴ˗˄ˇˎ ʰ˃ˇʽʲʰʾˇˎ ˃ʹˍˊ˗ˇˎ ˋˎʴˁˊʾˋʽ˃˖˄ ʸʶˎʴ˗˄ ˃ʶˍʰ˅ˏ ˍ˖˄ ˁˊʽˍʹˊʾ˖˄Φ ʁʽ ˋˎʴˁˊʾˋʶʽˌ 

ʰ˒ˇˊˇˏ˄ ˍʹ˄ ˋˎʴʴʶ˄ʺ ˋʹ˃ʰˋʾʰ ˍ˖˄ ʵˏˇ ˁˊʽˍʹˊʾ˖˄ ˉˇˎ ˋˎ˄ʵʷˇ˄ˍʰʽ ˃ʶ ˍˇ˄ ˉˊˇˋʵʽˇˊʽˋ˃ˈ ˍʹˌ 

ˁʰˍʰ˂˂ʹ˂ˈˍʹˍʰˌ ʴʽʰ ˍˇ˄ ʶˉʽʵʽ˖ˁˈ˃ʶ˄ˇ ˋˍˈ˔ˇΦ ɮˎˍʺ ʹ ˍʶ˔˄ʽˁʺ ʰ˄ʰˉˍˏ˔ʻʹˁʶ ʷ˅˖ ʰˉˈ ˍˇ 

˂ˇʴʽˋ˃ʽˁˈ DL{ ˔ˊʹˋʽ˃ˇˉˇʽ˗˄ˍʰˌ ˃ʽʰ ˉˇʽˁʽ˂ʾʰ ʰ˄ʰ˂ˎˍʽˁ˗˄ ˉʹʴ˗˄ ˁʰʽ ʹ ˉˊ˗ˍʹ ˔ˊʺˋʹ ˍʹˌ ˃ʶ 

ʶ˒ʰˊ˃ˇʴʺ DL{ ʺˍʰ˄ ˍˇ мффм ό{ŀƳƻ Drobne and Anka Lisec, 2009). 

ʃʾ˄ʰˁʰˌ  3.1: ɸʶ˃ʶ˂ʽ˗ʵʹˌ ˁ˂ʾ˃ʰˁʰ ˋˏʴˁˊʽˋʹˌ ʸʶˎʴ˗˄ ό{ŀŀǘȅΣ мфттύ όʃˊˇʷ˂ʶˎˋʹ: Samo 
Drobne and Anka Lisec, 2009Σ ˃ʶˍʱ ʰˉˈ ˉˊˇˋʰˊ˃ˇʴʺ) 

ɴ˄ˍʰˋʹ ̱ ʹˌ ˋ̝ ʶˍʽˁʺˌ 

ˋ́ ˃ʰˋʾʰ ̩
ʁˊʽˋ˃ˈˌ 

1 ɳ˅ʾˋˇˎ ˋʹ˃ʰ˄ˍʽˁˈ 

2 ɳ˅ʾˋˇˎ ʷ˖ˌ ˃ʷˍˊʽʰ ̀ ʹ˃ʰ˄ˍʽˁˈ 

3 ɾʷˍˊʽʰ ˋʹ˃ʰ˄ˍʽˁˈ 

4 ɾʷˍˊʽʰ ʷ˖ˌ ̔ ˋ˔ˎˊʱ ̀ ʹ˃ʰ˄ˍʽˁˈ 

5 ɹˋ˔ˎˊʱ ̀ ʹ˃ʰ˄ˍʽˁˈ 

6 ɹˋ˔ˎˊʱ ʷ˖ˌ ̄ ˇ˂ˏ ʽˋ˔ˎˊʱ ̀ ʹ˃ʰ˄ˍʽˁˈ 

7 ʃˇ˂ˏ ʽˋ˔ˎˊʱ ̀ ʹ˃ʰ˄ˍʽˁˈ 

8 ʃˇ˂ˏ ʽˋ˔ˎˊ ɦ̫ ˖ˌ ʁ ˅ʰʽˊʶˍʽˁʱ ˋʹ˃ʰ˄ˍʽˁˈ 

9 ɳ˅ʰʽˊʶˍʽˁʱ ˋʹ˃ʰ˄ˍʽˁ ̍

ʆʶ˂ʽˁʱΣ ʹ ˉʰˊʰˉʱ˄˖ ˍʶ˔˄ʽˁʺ ̀ ˏʴˁˊʽˋʹˌ ʸʶˎʴ˗˄ ʻʰ ˋˎ˃ʲʱ˂˂ʶʽ ˋˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ˍ˖˄ ʲʰˊ˗˄ ˍ˖˄ 

ˁˊʽˍʹˊʾ˖˄Φ ʂˍʰ˄ ˎˉʱˊ˔ˇˎ˄ ˉˇ˂˂ʱ ˁˊʽˍʺˊʽʰΣ ˍˈˍʶ ˍʰ ʲʱˊʹ ˋˎ˄ʺʻ˖ˌ ˁʰ˄ˇ˄ʽˁˇˉˇʽˇˏ˄ˍʰʽΣ ʷˍˋʽ 

˗ˋˍʶ ˄ʰ ʰʻˊˇʾʸˇ˄ˍʰʽ ˋˍʹ ˃ˇ˄ʱʵʰΦ 

ʅˍʹ˄ ˉʶˊʾˉˍ˖ˋʹ ƴ ˁˊʽˍʹˊʾ˖˄Σ ʷ˄ʰ ˋˏ˄ˇ˂ˇ ʲʰˊ˗˄ ˇˊʾʸʶˍʰʽ ˖ˌ ʶ˅ʺˌΥ  

ύ ύȟύȟȣȟύȟȣȟύ  ˁ ʰʽ 

 

ύ ρ 
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ɼʰˍʱ ˍʹ ʵʽʰʵʽˁʰˋʾʰ ˉˊˇˋʵʽˇˊʽˋ˃ˇˏ ʲʰˊ˗˄Σ ʷ˄ʰ ʱˍˇ˃ˇ ʺ ˃ʽʰ ˇ˃ʱʵʰ ˋˎʴˁˊʾ˄ʶʽ ˁʱʻʶ ˉʽʻʰ˄ʺ 

ʰ˄ˍʽˋˍˇʾ˔ʽˋʹ ˁʰʽ ʶʽˋʱʴʶʽ ˍʽˌ ʲʰʻ˃ˇ˂ˇʴʾʶˌ ˋʶ ʸʶˏʴʹ ˍˇˎ ˃ʹˍˊ˗ˇˎ ˋˎʴˁˊʾˋʶ˖˄Φ ɮ˄ ˍˇ ˃ʹˍˊ˗ˇ 

ʶʾ˄ʰʽ ˋˎ˃˃ʶˍˊʽˁˈΣ ʰˊˁʶʾ ʹ ˋˎ˃ˉ˂ʺˊ˖ˋʹ ˃ˈ˄ˇ ˍˇˎ ˁʰˍ˗ˍʶˊˇˎ ˍˊʽʴ˗˄ˇˎ. ʆʰ ˎˉˈ˂ˇʽˉʰ ˁʶ˂ʽʱ 

ʶʾ˄ʰʽ ʰˉ˂ʱ ˇˊʽˋ˃ʷ˄ʰ ʲʱˋʶʽ ˍˇˎ ˁʰˍ˗ˍʶˊˇˎ ˍˊʽʴ˗˄ˇˎΦ  

ɱʽʰ ˍʹ˄ ʶˁˍʾ˃ʹˋʹ ˍˇˎ ʲʱˊˇˎˌ ˁʱʻʶ ˁˊʽˍʹˊʾˇˎ ʰˁˇ˂ˇˎʻʶʾˍʰʽ ʹ ʶ˅ʺˌ ʵʽʰʵʽˁʰˋʾʰΥ  

1. ɮʻˊˇʾʸˇ˄ˍʰʽ ˇʽ ˍʽ˃ʷˌ ˁʱʻʶ ˋˍʺ˂ʹˌ ˍˇˎ ˃ʹˍˊ˗ˇˎ ˋˎʴˁˊʾˋʶ˖˄. 

2. ɲʽʰʽˊʶʾˍʰʽ ˁʱʻʶ ˋˍˇʽ˔ʶʾˇ ˍˇˎ ˃ʹˍˊ˗ˇˎ ˋˎʴˁˊʾˋʶ˖˄ ˃ʶ ˍˇ ʱʻˊˇʽˋ˃ʰ ˍʹˌ ˋˍʺ˂ʹˌ ˍˇˎ 

ˉˇˎ ˉˊˇʷˁˎ˕ʶ ˉˊˇʹʴˇˎ˃ʷ˄˖ˌΣ ˇˉˈˍʶ ʵʹ˃ʽˇˎˊʴʶʾˍʰʽ ˍˇ ˁʰ˄ˇ˄ʽˁˇˉˇʽʹ˃ʷ˄ˇ ˃ʹˍˊ˗ˇ 

ˋˎʴˁˊʾˋʶ˖˄Φ 

3. ʇˉˇ˂ˇʴʾʸʶˍʰʽ ˇ ˃ʷˋˇˌ ˈˊˇˌ ˍ˖˄ ˋˍˇʽ˔ʶʾ˖˄ ʴʽʰ ˁʱʻʶ ˋʶʽˊʱ ˍˇˎ ˁ ʰ˄ˇ˄ʽˁˇˉˇʽʹ˃ʷ˄ˇˎ 

˃ʹˍˊ˗ˇˎ ˋˎʴˁˊʾˋʶ˖˄Φ ʁʽ ˃ʷˋˇʽ ˈˊˇʽ ˉˇˎ ˉˊˇˁˏˉˍˇˎ˄ ʰˉˇˍʶ˂ˇˏ˄ ˍˇˎˌ ˋˎ˄ˍʶ˂ʶˋˍʷˌ 

ʲʱˊˇˎˌ ̱ ˖˄ ˁˊʽˍʹˊʾ˖˄ ό{ŀƳƻ Drobne and Anka Lisec, 2009). 

ɶ ˃ʷʻˇʵˇˌ ˇ˂ˇˁ˂ʹˊ˗˄ʶˍʰʽ ˃ʶ ˍʹ˄ ʰ˄ʱ˂ˎˋʹ ˋˎ˄ʷˉʶʽʰˌ ˍʹˌ ˋˏʴˁˊʽˋʹˌ ˍ˖˄ ˁˊʽˍʹˊʾ˖˄ ˁʰʽ ˍ˖˄ 

ˋˎ˄ˍʶ˂ʶˋˍ˗˄ ʲʰˊˏˍʹˍʰˌ ˉˇˎ ˉˊˇʷˁˎ˕ʰ˄Φ ʁ ˂ˈʴˇˌ ˋˎ˄ʷˉʶʽʰˌ ʰ˄ˍʽˉˊˇˋ˖ˉʶˏʶʽ ˍʹ˄ 

ˉʽʻʰ˄ˈˍʹˍʰ ˇʽ ʶˁˍʽ˃ʺˋʶʽˌ ˍˇˎ ˃ʹˍˊ˗ˇˎ ˋˎʴˁˊʾˋʶ˖˄ ˄ʰ ʷ˔ˇˎ˄ ʴʾ˄ʶʽ ˃ʶ ˍˎ˔ʰʾˇ ˍˊˈˉˇΦ ʅˏ˃˒˖˄ʰ 

˃ʶ ˍˇ˄ {ŀŀǘȅ, ˃ ʹˍˊ˗ʰ ˋˎ˄ˍʶ˂ʶˋˍ˗˄ ʲʱˊˇˎˌ ˉˇˎ ˇʵʹʴˇˏ˄ ˋʶ ˂ˈʴˇ ˋˎ˄ʷˉʶʽʰˌ ˉˇˎ ˎˉʶˊʲʰʾ˄ʶʽ 

ˍˇ мл҈ ʰˉʰʽˍʶʾˍʰʽ ˄ʰ ʶˉʰ˄ʶˁˍʽ˃ʹʻˇˏ˄Σ ʶ˄˗ ʰ˄ˍʾʻʶˍʰ ʴʽʰ ˂ˈʴˇ ˋˎ˄ʷˉʶʽʰˌ ˉˇˎ ʵʶ˄ ˅ʶˉʶˊ˄ʱ 

ˍʹ˄ ˍʽ˃ʺ ˍˇˎ мл҈ ό/w Җ лΦмлύ ʹ ʽʶˊʱˊ˔ʹˋʹ ˁʰʽ ʹ ˋ˔ʷˋʹ ˋˏʴˁˊʽˋʹˌ ˉˇˎ ʷ˔ʶʽ ˉˊʰʴ˃ʰˍˇˉˇʽʹʻʶʾ 

˃ʶˍʰ˅ˏ ˍ˖˄ ˉˊ˖ˍˇʴʶ˄˗˄ ˉʰˊʰʴˈ˄ˍ˖˄ ʻʶ˖ˊʶʾˍʰʽ ˂ˇʴʽˁʺ ˁʰʽ ˇʽ ˋˎ˄ˍʶ˂ʶˋˍʷˌ ʲʱˊˇˎˌ 

ʰˉˇʵʶˁˍˇʾ όʋʰ˂ˁʽʱˌΣ нлмрύΦ  

ɶ ʶˁˍʾ˃ʹˋʹ ˍˇˎ ˂ˈʴˇˎ ˋˎ˄ʷˉʶʽʰˌ ʴʾ˄ʶˍʰʽ ʰˉˈ ˍʹ˄ ɳ˅ʾˋ˖ˋʹ 3.1:  

 ╒╡
╒╘

╡╘
 (3.1) 

ʂˉˇˎ:  

wLΥ ʁ ˍˎ˔ʰʾˇˌ ʵʶʾˁˍʹˌ ˋˎ˄ʷˉʶʽʰˌ ˍˇˎ ˍˎ˔ʰʾʰ ˉʰˊʰʴˈ˃ʶ˄ˇˎ ˃ʹˍˊ˗ˇˎ ˋˎʴˁˊʾˋʶ˖˄ ˁʰʽ 

ʶ˅ʰˊˍʱˍʰʽ ʰˉˈ ˍˇ˄ ʰˊʽʻ˃ˈ ˍ˖˄ ˁˊʽˍʹˊʾ˖˄Φ 

/LΥ ʁ ʵʶʾˁˍʹˌ ˋˎ˄ʷˉʶʽʰˌ ˉˇˎ ˉʰˊʷ˔ʶʽ ʷ˄ʰ ˃ʷˍˊˇ ʰˉˈˁ˂ʽˋʹˌ h ˉˈ ˍʹ ˋˎ˄ʷˉʶʽʰΦ  

ʁ ˉʰˊʰˉʱ˄˖ ɻ ʶʾˁˍʹˌ όCI) ˎ ˉˇ˂ˇʴʾʸʶˍʰʽ ˃ʶ ʲʱˋʹ ˍʹ˄ ɳ˅ʾˋ˖ˋʹ 3.2:  

 Ἅἓ
ἶ

ἶ
 (3.2) 

ʂˉˇˎ:  

lΥ ɶ ʽʵʽˇˍʽ˃ʺ ˍˇˎ ˉʾ˄ʰˁʰ  
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ƴΥ h ʰˊʽʻ˃ˈˌ ˍ˖˄ ˁˊʽˍʹˊʾ˖˄  

ʅˍˇ ˋʹ˃ʶʾˇ ʰˎˍˈ ʴʾ˄ʶˍʰʽ ʰ˄ʰʴ˖ʴʺ ˍ˖˄ ˁˊʽˍʹˊʾ˖˄ ˋʶ ˁˇʽ˄ʺ ˁ˂ʾ˃ʰˁʰ ʶˉʽ˂ʷʴˇ˄ˍʰˌ ˃ʶˍʰ˅ˏ ˍʹˌ 

ˍˎˉˇˉˇʾʹˋʹˌ ˁʰʽ ˍʹˌ ˍʰ˅ʽ˄ˈ˃ʹˋʹˌ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ˉˊˇˁʶʽ˃ʷ˄ˇˎ ˄ʰ ˉˊˇˁˏ˕ˇˎ˄ ˋˎʴˁˊʾˋʽ˃ʰ 

˃ʶʴʷʻʹ ʴʽʰ ˁʱʻʶ ˁˊʽˍʺˊʽˇΦ  

ʁ ±ƻƻƎŘ όмфуоύ ʶˉʰ˄ʶ˅ʷˍʰˋʶ ˃ʽʰ ˉˇʽˁʽ˂ʾʰ ʵʽʰʵʽˁʰˋʽ˗˄ ʴʽʰ ˍˎˉˇˉˇʾʹˋʹΣ ˔ˊʹˋʽ˃ˇˉˇʽ˗˄ˍʰˌ 

ˋˎ˄ʺʻ˖ˌ ˍʽˌ ʶ˂ʱ˔ʽˋˍʶˌ ˁʰʽ ˃ʷʴʽˋˍʶˌ ˍʽ˃ʷˌ ˖ˌ ˋʹ˃ʶʾʰ ˁ˂ʽ˃ʱˁ˖ˋʹˌΦ ɾʾʰ ˋ˔ʶˍʽˁʺ ˉˊˇˋʷʴʴʽˋʹ 

ʵʾ˄ˇˎ˄ ̌ ʽ ɳ˅ʽˋ˗ˋʶʽˌ  όо.3), (3.пύ ʰ˄ʱ˂ˇʴʰ ʴʽʰ ˍˇ ʰ˄ ˉˊˈˁʶʽˍʰʽ ʴʽʰ ʰˏ˅ˇ˄ ʺ ˒ʻʾ˄ˇ˄ ˁˊʽˍʺˊʽˇΥ 

 ●░
╕╥░ ἐἤἵἱἶ 
╕╥□╪● ╕╥□░▪

Ͻἡἠ (3.3) 

 ̋

 ●░
╕╥░ ἐἤἵἱἶ 
╕╥□╪● ╕╥□░▪

Ͻἡἠ (3.4) 

ʂˉˇˎ:  

FViΥ ɶ ʰˁʰˍʷˊʴʰˋˍʹ ˍʽ˃ʺ ˍˇˎ ˁˊʽˍʹˊʾˇˎ ƛ  

FVminΥ ɶ ʶ˂ʱ˔ʽˋˍʹ ˍʽ˃ʺ ˍˇˎ ˁˊʽˍʹˊʾˇˎ ƛ 

FVmaxΥ ɶ ˃ʷʴʽˋˍʹ ˍʽ˃ʺ ˍˇˎ ˁˊʽˍʹˊʾˇˎ ƛ  

SR: ʆˇ ˍˎˉˇˉˇʽʹ˃ʷ˄ˇ ˒ʱˋ˃ʰ ˃ʶ ˍʽ˃ʷˌ ʰˉˈ л ʷ˖ˌ м  

ɶ ɳ˅ʾˋ˖ˋʹ 3.п ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ˋʶ ˁˊʽˍʺˊʽʰ ˍʰ ˇˉˇʾʰ ʁ ˃˒ʰ˄ʾʸˇˎ˄ ˍʹ ˋʹ˃ʰ˄ˍʽˁˈˍʶˊʹ ˍʽ˃ʺ ˍˇˎˌ 

ˋˍʹ˄ ʶ˂ʱ˔ʽˋˍʹ ˍʽ˃ʺ ό˒ʻʾ˄ˇ˄ ˁˊʽˍʺˊʽˇύΣ ˈˉ˖ˌ ˋˎ˃ʲʰʾ˄ʶʽ ˋˍʹ˄ ˁ˂ʾˋʹ ˈˍʰ˄ ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ʴʽʰ 

ˁˊʽˍʺˊʽˇ ˋˍˇ˄ ˉˊˇˋʵʽˇˊʽˋ˃ˈ ˉ˂ʹ˃˃ˎˊʽˁʱ ʶˎʱ˂˖ˍ˖˄ ˉʶˊʽˇ˔˗˄Φ ɮ˄ˍʾʻʶˍʰΣ ˋʶ ˁˊʽˍʺˊʽʰ ˍ˖˄ 

ˇˉˇʾ˖˄ ʹ ˋˉˇˎʵʰʽˈˍʹˍʰ ʰˎ˅ʱ˄ʶˍʰʽ ˃ʶ ʰˏ˅ʹˋʹ ˍʹˌ ˍʽ˃ʺˌ ˍˇˎˌ  όʰˏ˅ˇ˄ ˁˊʽˍʺˊʽˇύ, 

˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ʹ ɳ˅ʾˋ˖ˋʹ 3.3Φ ʅˍʹ ʵʽʶˊʶˏ˄ʹˋʹ ˍ˖˄ ˁˊʾˋʽ˃˖˄ ˉʶˊʽˇ˔˗˄ ˋʶ ˁʾ˄ʵˎ˄ˇ 

ˉ˂ʹ˃˃ˏˊʰˌ ˍʷˍˇʽ hˁ ˊʽˍʺˊʽ hʁ ʾ˄ʰʽ ʹ ʲˊˇ˔ˈˉˍ˖ˋʹ ˁʰʽ ʹ ʰʵʽʰˉʶˊʰˍˈˍʹˍʰΦ 

ʆˇ ˍʶ˂ʶˎˍʰʾˇ ʲʺ˃ʰ ʴʽʰ ˍʹ˄ ˇ˂ˇˁ˂ʺˊ˖ˋʹ ˍʹˌ ˉˇ˂ˎˁˊʽˍʹˊʽʰˁʺˌ ʰ˄ʱ˂ˎˋʹˌ ˋˎ˄ʾˋˍʰˍʰʽ ˋˍʹ 

ˋˏ˄ʻʶˋʹ ˍ˖˄ ʶˉʽ˃ʷˊˇˎˌ ˁˊʽˍʹˊʾ˖˄ ʷˉʶʽˍʰ ʰˉˈ ˍʹ ˋˍʱʻ˃ʽˋʺ ˍˇˎˌΣ ˋˏ˃˒˖˄ʰ ˃ʶ ˍˇˎˌ 

ˉˊˇˋʵʽˇˊʽˋ˃ʷ˄ˇˎˌ ˋˎ˄ˍʶ˂ʶˋˍʷˌ ʲʱˊˇˎˌΦ ʁ ̀ˍʰʻ˃ʽˋ˃ʷ˄ˇ ̩ʴˊʰ˃˃ʽˁˈˌ ̀ˎ ˄ʵˎʰˋ˃ˈ ̩(WLC) ʺ 

ʰˉ˂ʱ ˉˊˈˋʻʶˍˇ ʲʱˊˇˎˌ ʁ ˄ˋ˖˃ʰˍ˗˄ʶˍʰʽ ̀ ˍˇ ˉʶˊʽʲʱ˂˂ˇ˄ ˍˇˎ ArcDL{ ˋˏ˃˒˖˄ʰ ˃ʶ ˍʹ˄ ɳ˅ʾˋ˖ˋʹ 

3.5Σ ˇˉˈˍʶ ˉˊˇˁˏˉˍʶʽ ˍˇ ˍʶ˂ʽˁˈ ʰˉˇˍʷ˂ʶˋ˃ʰ ˍʹˌ ʰ˄ʱ˂ˎˋʹˌ. 

 
ἐἡ Ἷἱ

ἱἶ

ἱ

ὀἱ 
(3.5) 

ʂˉˇˎ:  

C{Υ ɶ ˍʶ˂ʽˁʺ ˍʽ˃ʺ ʴʽʰ ˁʱʻʶ ˁʶ˂ʾ  
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wiΥ ʆˇ ʲʱˊˇˌ ˍˇˎ ˁˊʽˍʹˊʾˇˎ ƛ  

xiΥ ɶ ˍˎˉˇˉˇʽʹ˃ʷ˄ʹ ˍʽ˃ʺ ˍˇˎ ˁˊʽˍʹˊʾˇˎ ƛ 

ʅʶ ˉʶˊʽˉˍ˗ˋʶʽˌΣ ˈˉˇˎ ʽˋ˔ˏˇˎ˄ ʶˉʾˋʹˌ ˇʽ ˉʶˊʽˇˊʽˋ˃ˇʾ .ƻƻƭŜŀƴΣ ʹ ʵʽʰʵʽˁʰˋʾʰ ˃ˉˇˊʶʾ ˄ʰ 

ˍˊˇˉˇˉˇʽʹʻʶʾ ˉˇ˂˂ʰˉ˂ʰˋʽʱʸˇ˄ˍʰˌ ˍʹ˄ ˍʽ˃ʺ C{ ˃ʶ ˍˇˎˌ ˋˎ˄ˍʶ˂ʶˋˍʷˌ ˍ˖˄ ˉˊˇʿˈ˄ˍ˖˄ ˍ˖˄ 

ˉʶˊʽˇˊʽˋ˃˗˄Σ ˈˉ˖ˌ ˒ʰʾ˄ʶˍʰʽ ˋˍʹ˄ ɳ˅ʾˋ˖ˋʹ 3.6:  

 
ἐἡ Ἷἱ

ἱἶ

ἱ

ὀἱϽÔἫἱ 
(3.6) 

ʂˉˇˎ:  

ciΥ ʁʽ ˉʶˊʽˇˊʽˋ˃ˇʾ 

3.2.3 ɳˉʽ˂ˇʴʺ ɼˊʽˍʹˊʾ˖˄ ʃˊˇʲ˂ʺ˃ʰˍˇˌ 

ʅˍʹ˄ ʰ˄ʱ˂ˎˋʹ ˉˇˎ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶΣ ˇʽ ˉʰˊʱʴˇ˄ˍʶˌ ˉˇˎ ʶ˅ʶˍʱˋˍʹˁʰ˄ ʴʽʰ ˍˇ˄ ˁʰʻˇˊʽˋ˃ˈ 

ˍ˖˄ ˉ˂ʹ˃˃ˎˊʽˁʱ ʶˎʱ˂˖ˍ˖˄ ˉʶˊʽˇ˔˗˄ ʶʾ˄ʰʽ ˇʽ ˔ˊʺˋʶʽˌ ʴʹˌΣ ʹ ˁ˂ʾˋʹ ʶʵʱ˒ˇˎˌΣ ˍˇ ˎ˕ˈ˃ʶˍˊˇΣ ʹ 

ʲˊˇ˔ˈˉˍ˖ˋʹΣ ˇ ˍˏˉˇˌ ʶʵʱ˒ˇˎˌ, ˁ ʰʻ˗ˌ ˁʰʽ ʹ ʰʵʽʰˉʶˊʰˍˈˍʹˍʰ ˍˇˎ ʶʵʱ˒ˇˎˌΦ  

ʋˊʺˋʶʽˌ ʴʹˌ 

ʁ ̔ ˔ˊʺˋʶʽˌ ʴʹˌ ʰˉˇˍʶ˂ˇˏ˄ ˋʹ˃ʰ˄ˍʽˁˈ ˉʰˊʱʴˇ˄ˍʰ ʴʽʰ ˍˇ˄ ʶ˄ˍˇˉʽˋ˃ˈ ˍ˖˄ ˉ˂ʹ˃˃ˎˊʽˁʱ 

ʶˎʱ˂˖ˍ˖˄ ʸ˖˄˗˄Φ (Norman et al., 2010). ɼʰˍʱ ˍˇ˄ Rahmati (2015), ʹ ˁʰˍʰ˄ˇ˃ʺ ˍˇˎˌ 

ʶˉʹˊʶʱʸʶʽ ʱ˃ʶˋʰ ʺ ʷ˃˃ʶˋʰ ˇˊʽˋ˃ʷ˄ʶˌ ʰˉˈ ˍʽˌ ˎʵˊˇ˂ˇʴʽˁʷˌ ʵʽʶˊʴʰˋʾʶˌΣ ˈˉ˖ˌ ʹ ʵʽʺʻʹˋʹΣ ʹ 

ʶ˅ʰˍ˃ʽˋˇʵʽʰˉ˄ˇʺ ˁʰʽ ʹ ˉʰˊʰʴ˖ʴʺ ʰˉˇˊˊˇʺˌ. ɳʽʵʽˁˈˍʶˊʰΣ ˉʶˊʽˇ˔ʷˌ ˃ʶ ˉˎˁ˄ʺ ʲ˂ʱˋˍʹˋʹ 

ˋˎ˄ʵʷˇ˄ˍʰʽ ˃ʶ ˔ʰ˃ʹ˂ʺ ˉʽʻʰ˄ˈˍʹˍʰ ʶ˃˒ʱ˄ʽˋʹˌ ˉ˂ʹ˃˃ˏˊʰˌΣ ˁʰʻ˗ˌ ˉʰˊˇˎˋʽʱʸˇˎ˄ ʰˎ˅ʹ˃ʷ˄ʹ 

ʵʽʹʻʹˍʽˁʺ ʽˁʰ˄ˈˍʹˍʰΣ ʹ ˇˉˇʾʰ ˇʵʹʴʶʾ, ̱ ʶ˂ʽˁʱ, ̀ ʶ ˔ʰ˃ʹ˂ʺ ʶˉʽ˒ʰ˄ʶʽʰˁʺ ʰˉˇˊˊˇʺΦ ɮˉˈ ˍʹ˄ ʱ˂˂ʹ 

ˉ˂ʶˎˊʱΣ ˇʽ ʰˋˍʽˁˇʾ ʽˋˍˇʾ ˁʰʽ ˍʰ ˇʵʽˁʱ ʵʾˁˍˎʰΣ ˉˇˎ ˋˎ˄ʽˋˍˇˏ˄ ʰʵʽʰˉʷˊʰˋˍʶˌ ʶˉʽ˒ʱ˄ʶʽʶˌ ˁʰʽ 

ʴˎ˃˄ʱ ʶʵʱ˒ʹΣ ʰˎ˅ʱ˄ˇˎ˄ ˍʹ˄ ʰˉˇˊˊˇʺ ˍ˖˄ ˁʰˍʰʽʴʾʵ˖˄ ό¢ŜƘǊŀƴȅ et al., 2014). 

ɼ˂ʾˋʹ  

ɶ ˁ˂ʾˋʹ ʶʵʱ˒ˇˎˌ ʶʾ˄ʰʽ ʷ˄ʰ ʰˉˈ ˍʰ ˉ˂ʷˇ˄ ˋʹ˃ʰ˄ˍʽˁʱ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˍʹˌ ˉʶˊʽˇ˔ʺˌ ˉˇˎ 

ʶˉʹˊʶʱʸʶʽ ˍʹ˄ ʰˉˈˁˊʽˋʺ ˍʹˌ ˋʶ ˉ˂ʹ˃˃ˎˊʽˁʱ ʴʶʴˇ˄ˈˍʰΦ ʃʶˊʽˇ˔ʷˌ ˃ʶ ˃ʶʴʱ˂ʶˌ ˁ˂ʾˋʶʽˌ ʵʶ 

ʵʽʰˍˊʷ˔ˇˎ˄ ˎ˕ʹ˂ˈ ˁʾ˄ʵˎ˄ˇ ˉ˂ʹ˃˃ˏˊʰˌΣ ˁʰʻ˗ˌ ʵʶ ˋʹ˃ʶʽ˗˄ʶˍʰʽ ˍˇˉʽˁʺ ˋˎʴˁʷ˄ˍˊ˖ˋʹ ˊˇʺˌ, 

ʰ˂˂ʱ ˍˇ ˄ʶˊˈ ˇʵʹʴʶʾˍʰʽ ˃ʷˋ˖ ˍʹˌ ʲʰˊˏˍʹˍʰˌ ˉˊˇˌ ˍʽˌ ˔ʰ˃ʹ˂ˈˍʶˊʶˌ ˁ˂ʾˋʶʽˌΣ ˋˍʽˌ ˇˉˇʾʶˌ ˇ 

ˁʾ˄ʵˎ˄ˇˌ ˉ˂ʹ˃˃ˏˊʰˌ ʶʾ˄ʰʽ ʶ˅ʰʽˊʶˍʽˁʱ ˎ˕ʹ˂ˈˌ. ɳˉʽˉˊˇˋʻʷˍ˖ˌΣ ʹ ˁ˂ʾˋʹ ʰˉˇˍʶ˂ʶʾ ˋʹ˃ʰ˄ˍʽˁˈ 

ˉʰˊʱʴˇ˄ˍʰ ʴʽʰ ˍˇ˄ ʶ˄ˍˇˉʽˋ˃ˈ ʶˁʶʾ˄˖˄ ˍ˖˄ ʸ˖˄˗˄ ˉˇˎ ʶʾ˄ʰʽ ʶˎʱ˂˖ˍʶˌ ˋʶ ˒ʰʽ˄ˈ˃ʶ˄ʰ 

ˉ˂ʹ˃˃ˏˊʰˌ, ˁʰʻ˗ˌ ˋˎ˄ʵʷʶˍʰʽ ˃ ʁ ˍˇ˄ ˉˊˇˋʵʽˇˊʽˋ˃ˈ ˍʹˌ ˍʰ˔ˏˍʹˍʰˌ ˊˇʺˌ ˍˇˎ ˄ʶˊˇˏΦ 

ɳʽʵʽˁˈˍʶˊʰΣ ˉˇ˂ˏ ʶˉʾˉʶʵʶˌ ʶˉʽ˒ʱ˄ʶʽʶˌ ˃ʶ ˔ʰ˃ʹ˂ʷˌ ˁ˂ʾˋʶʽˌΣ ˈˉˇˎ ˉʰˊʰˍʹˊʶʾˍʰʽ ʶˁˍʶˍʰ˃ʷ˄ʹ 

ˋˎʴˁʷ˄ˍˊ˖ˋʹ ˄ʶˊˇˏ ˁʰʽ ˔ʰ˃ʹ˂ʷˌ ˍʰ˔ˏˍʹˍʶˌ ˊˇʺˌ, ʵʽʰˍˊʷ˔ˇˎ˄ ˎ˕ʹ˂ˈ ˁʾ˄ʵˎ˄ˇ ʶˁʵʺ˂˖ˋʹˌ 

https://www.tandfonline.com/doi/full/10.1080/19475705.2015.1045043?scroll=top&needAccess=true
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ˉ˂ʹ˃˃ˏˊʰˌΦ ʅˍʹ˄ ˉʶˊʾˉˍ˖ˋʹ ʰˎˍʺ ˉˊˇˁʶʽ˃ʷ˄ˇˎ ˄ʰ ˉˊˇ˂ʹ˒ʻˇˏ˄ ʶˉʰˁˈ˂ˇˎʻʶˌ ˁʰˍʰˋˍˊˇ˒ʷˌΣ 

ʷ˄ʰ ˋʹ˃ʰ˄ˍʽˁˈ ˃ʷˊˇˌ ˍʹˌ ʶˉʽ˒ʰ˄ʶʽʰˁʺˌ ʰˉˇˊˊˇʺˌ ˁˊʾ˄ʶˍʰʽ ˋˁˈˉʽ˃ˇ ˄ʰ ɻ̔ ʰˍʶʻʶʾ ʴʽʰ 

ˉˊˇˋ˖ˊʽ˄ʺ ʰˉˇʻʺˁʶˎˋʹ (USDA, 1986). 

ʇ˕ˈ˃ʶˍˊˇ 

ʅˏ˃˒˖˄ʰ ˁʰʽ ˃ʶ ˍˇˎˌ CŜǊƴłƴŘŜȊ and Lutz (2010), ˍ̌  ˎ˕ˈ˃ʶˍˊˇ ˉʱ˄ˍˇˍʶ ʵʽʰʵˊʰ˃ʰˍʾʸʶʽ 

ˁʰʻˇˊʽˋˍʽˁˈ ˊˈ˂ˇ ˋˍˇ˄ ʶ˄ˍˇˉʽˋ˃ˈ ˍ˖˄ ˉʶˊʽˇ˔˗˄ ˉˇˎ ʶʾ˄ʰʽ ʶˉʽˊˊʶˉʶʾˌ ˋʶ ˉ˂ʹ˃˃ˏˊʰ ˁʰʽ ˋˍʹ 

˔ʰˊˍˇʴˊʱ˒ʹˋʹ ˍʹˌ ˉ˂ʹ˃˃ˎˊʽˁʺˌ ʶˉʽʵʶˁˍʽˁˈˍʹˍʰˌΦ ɮˉˈ ˍʹ ˃ʾʰ ˉ˂ʶˎˊʱ, ˍˇˉˇʴˊʰ˒ʽˁˇʾ 

ˉʰˊʱʴˇ˄ˍʶˌ ˈˉ˖ˌ ˍˇ ˎ˕ˈ˃ʶˍˊˇ ʷ˔ˇˎ˄ ʱ˃ʶˋʹ ʶˉʾʵˊʰˋʹ ˋˍˇ ˃ʷʴʶʻˇˌ ˍʹˌ ˊˇʺˌΣ ˁʰʻ˗ˌ ˋʶ 

ˉʶˊʽˇ˔ʷˌ ˎ˕ʹ˂ˇˏ ˎ˕ˇ˃ʷˍˊˇˎ ˋʹ˃ʶʽ˗˄ˇ˄ˍʰʽ ˉʽˇ ʷ˄ˍˇ˄ʶˌ ʲˊˇ˔ˇˉˍ˗ˋʶʽˌΦ ɮˉˈ ˍʹ˄ ʱ˂˂ʹ 

ˉ˂ʶˎˊʱΣ ˇʽ ˁʰˍʱ˄ˍʹ ˉʶˊʽˇ˔ʷˌ ʶʾ˄ʰʽ ˉʶˊʽˋˋˈˍʶˊˇ ʶˎ ʱ˂˖ˍʶˌ ˋʶ ˉ˂ʹ˃˃ˏˊʰΣ ˁʰʻ˗ˌ 

ˋˎʴˁʶ˄ˍˊ˗˄ˇˎ˄ ˍʽˌ ˃ʶʴʰ˂ˏˍʶˊʶˌ ˉˇˋˈˍʹˍʶˌ ˄ʶˊˇˏΦ ʁʽ ˉʶˊʽˇ˔ʷˌ ʰˎˍʷˌ ʷ˔ˇˎ˄ ˖ˌ ʶˉʾ ˍˇ 

ˉ˂ʶʾˋˍˇ˄ ˔ʰ˃ʹ˂ˈ ˎ˕ˈ˃ʶˍˊˇ όMasoud, 2012). 

ɶ ˋʹ˃ʰ˄ˍʽˁʺ ʶˉʾʵˊʰˋʹ ˍˇˎ ˎ˕ˇ˃ʷˍˊˇˎ ˋˍʹ ʵʽʱʵˇˋʹ ˍʹˌ ˉ˂ʹ˃˃ˏˊʰˌ ʷ˔ʶʽ ʶˉʽˋʹ˃ʰ˄ʻʶʾ ˁʰʽ 

ʰˉˈ ˍˇˎˌ Stieglitz et al. (1997ύΣ ˋˏ˃˒˖˄ʰ ˃ʶ ˍˇˎˌ ˇˉˇʾˇˎˌ ʹ ˉʰˊʱ˃ʶˍˊˇˌ ʰˎˍʺ ʷ˔ʶʽ 

ˁʰʻˇˊʽˋˍʽˁˈ ˊˈ˂ˇ ˋˍˇ˄ ʷ˂ʶʴ˔ˇ ˍʹˌ ˁʾ˄ʹˋʹˌ ˍʹˌ ʁ̄ ʽ˒ʰ˄ʶʽʰˁʺˌ ʰˉˇˊˊˇʺˌ ˁʰʽ ˋˍˇ ʲʱʻˇˌ ˍʹˌ 

ˉ˂ʹ˃˃ˏˊʰˌΦ ʆʷ˂ˇˌ, ʵ̔ ʰ˒ˇˊʶˍʽˁʱ ˎ˕ˈ˃ʶˍˊʰ ʶˉʽ˒ʷˊˇˎ˄ ʰ˂˂ʰʴʷˌ ˋˍʰ ˁ˂ʽ˃ʰˍʽˁʱ 

˔h ˊʰˁˍʹˊʽˋˍʽˁʱΣ ˇʽ ˇˉˇʾʶˌ ʶˎʻˏ˄ˇ˄ˍʰʽ ʴʽʰ ʵʽʰ˒ˇˊˇˉˇʽʺˋʶʽˌ ˋˍʹ ʲ˂ʱˋˍʹˋʹ ˁʰʽ ˍʽˌ 

ʶʵʰ˒ˇ˂ˇʴʽˁʷˌ ˋˎ˄ʻʺˁʶˌ ˁʰʽ ˁʰˍΩ ʶˉʷˁˍʰˋʹ ˋˍʹ˄ ˉ˂ʹ˃˃ˎˊʽˁʺ ʶˉʽʵʶˁˍʽˁˈˍʹˍʰ ˍ˖˄ ʶˉʽ˃ʷˊˇˎˌ 

ˉʶˊʽˇ˔˗˄ (Aniya, 1985). 

ɰˊˇ˔ˈˉˍ˖ˋʹ 

ɶ ʲˊˇ˔ˈˉˍ˖ˋʹ ʶʾ˄ʰʽ ʹ ˁˏˊʽʰ ʰʽˍʾʰ ˉˊˈˁ˂ʹˋʹˌ ˉ˂ʹ˃˃ˏˊʰˌΦ ɳˉʶʽˋˈʵʽʰ ʽˋ˔ˎˊʺˌ ʲˊˇ˔ˈˉˍ˖ˋʹˌ 

˃ˉˇˊʶʾ ˄ʰ ˇʵʹʴʺˋˇˎ˄ ˋʶ ˉ˂ʹ˃˃ˏˊʰ ˈˍʰ˄ ˍʰ ˉˇˍʱ˃ʽʰ ˋˎˋˍʺ˃ʰˍʰ ʵʶ˄ ˃ˉˇˊˇˏ˄ ˉ˂ʷˇ˄ ˄ʰ 

˃ʶˍʰ˒ʷˊˇˎ˄ ˍʹ˄ ˉʶˊʾˋˋʶʽʰ ˄ʶˊˇˏ ˉˊˇˌ ˍʰ ˁʰˍʱ˄ˍʹΦ ɼʰʻ˗ˌ ʹ ʰˉˇˊˊˇʺ ˋ˔ʶˍʾʸʶˍʰʽ ˃ʶ ˍʹ˄ 

ˉˇˋˈˍʹˍʰ ˉˇˎ ˁʰˍʰˁˊʹ˃˄ʾʸʶˍʰʽΣ ˃ʶʴʰ˂ˏˍʶˊʶˌ ˉˇˋˈˍʹˍʶˌ ˁʰˍʰˁˊʹ˃˄ʽˋ˃ʱˍ˖˄ ʰˎ˅ʱ˄ˇˎ˄ ˍˇ˄ 

ˈʴˁˇ ʰˉˇˊˊˇʺˌΦ ʍˌ ʶˁ ˍˇˏˍˇˎ ʹ ˎ˕ʹ˂ˈˍʶˊʹ ˁʰˍʰˁˊʺ˃˄ʽˋʹ ˇʵʹʴʶʾ ˋʶ ˎ˕ʹ˂ˈˍʶˊʹ ˉ˂ʹ˃˃ˎˊʽˁʺ 

ʶˉʽˁʽ˄ʵˎ˄ˈˍʹˍʰ όRincon et al., 2018). ɰˊˇ˔ˇˉˍ˗ˋʶʽˌ ˃ʶʴʱ˂ʹˌ ʷ˄ˍʰˋʹˌ ˁʰʽ ˃ʽˁˊʺˌ ʵʽʱˊˁʶʽʰˌ 

ʶˎʻˏ˄ˇ˄ˍʰʽ ˋˎ˔˄ʱ ʴʽʰ ˍʹ˄ ʶˁʵʺ˂˖ˋʹ ʰʽ˒˄ʾʵʽ˖˄ ˉ˂ʹ˃˃ˎˊʽˁ˗˄ ˒ʰʽ˄ˇ˃ʷ˄˖˄ όflashfloodύΣ ˋʶ 

ʰ˄ˍʾʻʶˋʹ ˃ʶ ʲˊˇ˔ˇˉˍ˗ˋʶʽˌ ˃ʶʴʱ˂ʹˌ ʵʽʱˊˁʶʽʰˌ ˁ ʰʽ ʾʵʽˇˎ ˏ˕ˇˎˌ ʲˊˇ˔ʺˌΣ ̍ ˉˇˎ ˍˇ ʶ˄ʵʶ˔ˈ˃ʶ˄ˇ 

ˉ˂ʹ˃˃ˏˊʰˌ ʶʾ˄ʰʽ ˂ʽʴˈˍʶˊˇ ˉʽʻʰ˄ˈΦ  

ʆˏˉˇˌ ʶʵʱ˒ˇˎˌ 

ɶ ʴʶ˖˂ˇʴʾʰ ˉʰʾʸʶʽ ˁˎˊʾʰˊ˔ˇ ˊˈ˂ˇ ˋˍʽˌ ˃ʶ˂ʷˍʶˌ ˍˊ˖ˍˈˍʹˍʰˌ ˁʰʽ ˁʽ˄ʵˏ˄ˇˎ ˉ˂ʹ˃˃ˏˊʰˌ ˂ˈʴ˖ 

ˍ˖˄ ʵʽʰ˒ˇˊʶˍʽˁ˗˄ ʶˎʰʽˋʻʹˋʽ˗˄ ˍ˖˄ ˂ʽʻˇ˂ˇʴʽˁ˗˄ ˃ˇ˄ʱʵ˖˄ ˋʶ ʶ˄ʶˊʴʷˌ ˎʵˊˇ˂ˇʴʽˁʷˌ 

https://www.tandfonline.com/doi/full/10.1080/10106049.2015.1041559?scroll=top&needAccess=true
https://www.tandfonline.com/doi/full/10.1080/19475705.2015.1045043?scroll=top&needAccess=true
https://www.tandfonline.com/doi/full/10.1080/10106049.2015.1041559?scroll=top&needAccess=true
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ʵʽʶˊʴʰˋʾʶˌΦ ɶ ˂ʽʻˇ˂ˇʴʾʰ ʻʶ˖ˊʶʾˍʰʽ ˁˊʾˋʽ˃ˇˌ ˉʰˊʱʴˇ˄ˍʰˌ ˋˍʽˌ ˔˖ˊʽˁʷˌ ˁʰʽ ˔ˊˇ˄ʽˁʷˌ ˃ʶˍʰʲˇ˂ʷˌ 

ˍʹˌ ˎʵˊˇ˂ˇʴʽˁʺˌ ˂ʶˁʱ˄ʹˌ ʰˉˇˊˊˇʺˌ ˁʰʽ ˍʹˌ ˉʰˊʰʴ˖ʴʺˌ ʽʸʹ˃ʱˍ˖˄ (Miller et al., 1990). 

ʃʁ ˊʽˇ˔ʷˌ ˃ʶ ˉˇ˂ˏ ʰ˄ʻʶˁˍʽˁʱ ˉʶˍˊ˗˃ʰˍʰ ʺ ʶ˅ʰʽˊʶˍʽˁʱ ʵʽʰˉʶˊʰˍˈ ˎˉˈˋˍˊ˖˃ʰ ˋˎ˄ʵʷˇ˄ˍʰʽ ˃ ʁ

˔ʰ˃ʹ˂ʺ ʶˉʽ˒ʰ˄ʶʽʰˁʺ ʰˉˇˊˊˇʺ ό4elik et al., 2012). ɳˉʽˉ˂ʷˇ˄Σ ˍˇ ʴʶ˖˂ˇʴʽˁˈ ˎˉʷʵʰ˒ˇˌ ˁʰʽ 

ʽʵʽʰʾˍʶˊʰ ˇʽ ˉˇˍʰ˃ˇ˔ʶʽ˃ʱˊˊʽʶˌ ʰˉˇʻʷˋʶʽˌΣ ˍˈˋˇ ʰˉˈ ʱˉˇ˕ʹ ʵʽʰʲˊ˖ˋʽ˃ˈˍʹˍʰˌ ˈˋˇ ˁʰʽ 

ʵʽʰˉʶˊʰˍˈˍʹˍʰˌΣ ʶʾ˄ʰʽ ˒ˎˋʽˁˇʾ ˉʰˊʱʴˇ˄ˍʶˌ ˇˎˋʽ˗ʵʶʽˌ ʴʽʰ ˍˇ˄ ˉˊˇˋʵʽˇˊʽˋ˃ˈ ˍˇˎ ˁʽ˄ʵˏ˄ˇˎ 

ˉ˂ʹ˃˃ˏˊʰˌ (Stefanidis and Stathis,  2013).  

ɳˉʽˉ˂ʷˇ˄Σ ˋˏ˃˒˖˄ʰ ˃ʶ ˍˇˎˌ Cosby et al. (1984ύΣ ʹ ʵʽʺʻʹˋʹ ˍˇˎ ˄ʶˊˇˏ ʶ˅ʰˊˍʱˍʰʽ ˁˎˊʾ˖ˌ ʰˉˈ 

ˍʽˌ ʽʵʽˈˍʹˍʶˌ ˍˇˎ ʶʵʱ˒ˇˎˌΣ ˃ʶ ʽʵʽʰʾˍʶˊʹ ʷ˃˒ʰˋʹ ˋˍʹ ˋˏˋˍʰˋʹ ʰˎˍˇˏΣ ʶ˂ʷʴ˔ˇ˄ˍʰˌ ˍʹ˄ 

ˉʰˊʰʴ˖ʴʺ ˍ˖˄ ʵʽʶˊʴʰˋʽ˗˄ ˍʹˌ ʶˉʽ˒ʰ˄ʶʽʰˁʺˌ ʰˉˇˊˊˇʺˌ ˁʰʽ ˉ˂ʹ˃˃ˏˊʰˌ  

ɮʵʽʰˉʶˊʰˍˈˍʹˍʰ 

ʁ ̔ʰʵʽʰˉʷˊʰˋˍʶˌ ʶˉʽ˒ʱ˄ʶʽʶˌ όˁˍʾˊʽʰΣ ʵˊˈ˃ˇʽ ˁʰʽ ˔˗ˊˇʽ ˋˍʱʻ˃ʶˎˋʹˌύ ˔ʰˊʰˁˍʹˊʾʸˇ˄ˍʰʽ ʰˉˈ 

˔ʰ˃ʹ˂ʺ ʽˁʰ˄ˈˍʹˍʰ ʵʽʺʻʹˋʹˌ ˁʰʽ ʹ ʰˉˇˊˊˇʺ ʰˉˈ ˍʽˌ ˉ˂ʰˁˈˋˍˊ˖ˍʶˌ ˉʶˊʽˇ˔ʷˌ ˋˎ˃ʲʱ˂˂ʶʽ 

ˋʹ˃ʰ˄ˍʽˁʱ ˋˍʹ ˋˎ˄ˇ˂ʽˁʺ ʰˉˇˊˊˇʺΦ ɶ ʰˋˍʽˁˇˉˇʾʹˋʹ ˋˎ˄ʺʻ˖ˌ ˇʵʹʴʶʾ ˋʶ ˃ʶʾ˖ˋʹ ˍˇˎ ˔ˊˈ˄ˇˎ 

ˎˋˍʷˊʹˋʹˌΣ ʰˏ˅ʹˋʹ ˍˇˎ ˏ˕ˇˎˌ ʰʽ˔˃ʺˌ ˁʰʽ ʰˏ˅ʹˋʹ ˍʹˌ ˋˎ˄ˇ˂ʽˁʺˌ ʰˉˇˊˊˇʺˌ ʴʽʰ ˃ʽʰ 

ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ˉ˂ʹ˃˃ˏˊʰ όaǳǊŎƪ et al., 1996). 

ʅˎʴˁʶ˄ˍˊ˖ˍʽˁʱ ˍʰ ˁˊʽˍʺˊʽʰ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˋˍˇ˄ ʃʾ˄ʰˁʰ 3.2. 

ʃʾ˄ʰˁʰˌ  3.2Υ ɼˊʽˍʺˊʽʰ ˉˊˇˋʵʽˇˊʽˋ˃ˇˏ ˍ˖˄ ˉ˂ʹ˃˃ˎˊʽˁʱ ʶˎʱ˂˖ˍ˖˄ ˉʶˊʽˇ˔˗˄ 

ʁ˄ˇ˃ʰˋʾʰ 
ˁˊʽˍʹˊʾˇˎ 

ʃʶˊʽʴˊʰ˒ʺ 

C1 ʋˊʺˋʶʽˌ ʴʹˌ 

C2 ɼ˂ʾˋʹ 

C3 ʇ˕ˈ˃ʶˍˊ ̌

C4 ɰˊˇ˔ˈˉˍ˖ˋʹ 

C5 
ɳʵʰ˒ˇ˂ˇʴʾʰκʇʵˊˇ˂ˇʴʽˁˈˌ 

ˍˏˉˇˌ ʶʵʱ˒ˇˎˌ 

C6 ɮʵʽʰˉʶˊʰˍˈˍʹˍʰ 

ʅˍˇ˄ ʃʾ˄ʰˁʰ 3.3 ˉʰˊˇˎˋʽʱʸʶˍʰʽ ˍˇ ˃ʹˍˊ˗ˇ ˋˎʴˁˊʾˋʶ˖˄, ˍʰ ˋˍˇʽ˔ʶʾʰ ˍˇˎ ˇˉˇʾˇˎ ʰˉˇˍʶ˂ˇˏ˄ 

ˍʽˌ ʶˁˍʽ˃ʺˋʶʽˌ ˉˇˎ ʰˉˇʵˈʻʹˁʰ˄ ˁʰˍʱ ˍʹ ʵʽʰʵʽˁʰˋʾʰ ˋˏʴˁˊʽˋʹˌ ˍ˖˄ ˁˊʽˍʹˊʾ˖˄ ˃ʶˍʰ˅ˏ ˍˇˎˌ 

ʰ˄ʱ ʸʶˏʴʹΦ 

 

https://www.tandfonline.com/doi/full/10.1080/10106049.2015.1041559?scroll=top&needAccess=true
https://www.tandfonline.com/doi/full/10.1080/10106049.2015.1041559?scroll=top&needAccess=true
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ʃʾ˄ʰˁʰˌ  3.3Υ ɾʹˍˊ˗ˇ ˋˎʴˁˊʾˋʶ˖˄ ̱ ˖˄ ˁˊʽˍʹˊʾ˖˄ ˁ ʰˍʱ ʸʶˏʴʹ 

 C1 C2 C3 C4 C5 C6 

C1 1 1/3 4 2 4 2 

C2 3 1 5 4 5 2 

C3 1/4 1/5 1 1/3 1/2 1/2 

C4 1/2 1/4 3 1 4 1/2 

C5 1/4 1/5 2 1/4 1 1/2 

C6 1/2 1/2 2 2 2 1 

ʆʶ˂ʽˁʱΣ ˉˊˇˁˏˉˍˇˎ˄ ˇʽ ˋˎ˄ˍʶ˂ʶˋˍʷˌ ʲʱˊˇˎˌ ˁʰʽ ˇʽ ʵʶʾˁˍʶˌ ˍʹˌ ʰ˄ʱ˂ˎˋʹˌ ˋˎ˄ʷˉʶʽʰˌ ˉˇˎ 

˒ʰʾ˄ˇ˄ˍʰʽ ˋˍˇˎ ̩ʃʾ˄ʰˁʶ ̩3.4 ˁ ʰʽ 3.5Σ ʰ˄ˍʾˋˍˇʽ˔ʰΦ 

ʃʾ˄ʰˁʰˌ  3.4: ʅˎ˄ˍʶ˂ʶˋˍʷˌ ʲʱˊˇˎˌ ˍ˖˄ ʶ˅ʶˍʰʸˈ˃ʶ˄˖˄ ˁˊʽˍʹˊʾ˖˄ ˃ʶ ʶ˒ʰˊ˃ˇʴʺ ˍʹˌ !It 

ʁ˄ˇ˃ʰˋʾʰ 

ˁˊʽˍʹˊʾˇˎ 
ʃʶˊʽʴˊʰ˒ʺ 

ʅˎ˄ˍʶ˂ʶˋˍʺˌ 

ʲʰˊˏˍʹˍʰˌ 

(wi) 

C1 ʋˊʺˋʶʽˌ ʴʹˌ 0.218 

C2 ɼ˂ʾˋʹ ʶʵʱ˒ˇˎˌ 0.378 

C3 ʇ˕ˈ˃ʶˍˊˇ 0.054 

C4 ɰˊˇ˔ˈˉˍ˖ˋʹ 0.139 

C5 ʆˏˉˇˌ ʶʵʱ˒ˇˎˌ 0.068 

C6 ɮʵʽʰˉʶˊʰˍˈˍʹˍʰ 0.149 

 

ʃʾ˄ʰˁʰˌ  3.5: ɾʷˋˇˌ ʵʶʾˁˍʹˌ ˋˎ˄ʷˉʶʽʰˌ #)Σ ˂ˈʴˇˌ ˋˎ˄ʷˉʶʽʰˌ #2 ˁ ʰʽ ˍˎ˔ʰʾˇˌ ʵʶʾˁˍʹˌ 
ˋˎ˄ʷˉʶʽʰˌ 2) ̱ ʹˌ AHP 

ɲʶʾˁˍʹˌ ʆʽ˃ʺ 

CI 0.068 

RI 1.24 

CR 0.055 
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ʅˏ˄ʻʶˋʹ ˁˊʽˍʹˊʾ˖˄ ˋʶ ˉʶˊʽʲʱ˂˂ˇ˄ ʅɱʃ όGIS) 

ʍˌ ʵʶʵˇ˃ʷ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ˍˇ ˕ʹ˒ʽʰˁˈ ˃ˇ˄ˍʷ˂ˇ ʶʵʱ˒ˇˎˌ όDEM) ̱ ʹ̩ ˉʶˊʽˇ˔ʺˌ ˃ʶ˂ʷˍʹˌΣ 

ˇ ˔ʱˊˍʹˌ ˔ˊʺˋʶ˖˄ ʴʹˌ (Corine 2012)Σ ʹ ˁʰˍʰ˄ˇ˃ʺ ˍ˖˄ ˁ˂ʾˋʶ˖˄ ˍˇˎ ʶʵʱ˒ˇˎˌ ˁʰʽ ʹ ˁʰˍʰ˄ˇ˃ʺ 

ˍʹˌ ʲˊˇ˔ˈˉˍ˖ˋʹ.̩ 

ɳˉʽˉˊˈˋʻʶˍʰΣ ˋˍˇ ʶˉʾˉʶʵˇ ˉ˂ʹˊˇ˒ˇˊʾʰˌ ˉˇˎ ʰ˒ˇˊʱ ˋ̱ ʹ˄ ʶʵʰ˒ˇ˂ˇʴʽˁʺ ˁʰˍʱˍʰ˅ʹ ˋˍʽˌ 

ˁʰˍʹʴˇˊʾʶˌ A, B, C, DΣ ˉˊˇˋˍʾʻʶˍʰʽ ʷ˄ʰ ʶˉʽˉ˂ʷˇ˄ ˉʶʵʾˇ ˃ʶ ˍʽ˃ʷˌ лΦнрΣ лΦрΣ лΦтрΣ мΦлΣ ʰ˄ˍʾˋˍˇʽ˔ʰΣ 

ˉˊˇˁʶʽ˃ʷ˄ˇˎ ˄ʰ ˉˇˋˇˍʽˁˇˉˇʽʹʻʶʾ ʹ ˋˎˋ˔ʷˍʽˋʹ ˍʹˌ ʵʽʹʻʹˍʽˁʺˌ ʽˁʰ˄ˈˍʹˍʰˌ ˍ˖˄ ʶʵʰ˒˗˄ ˁʱʻʶ 

ˁʰˍʹʴˇˊʾʰˌ ˃ʶ ˍˇ ʶ˄ʵʶ˔ˈ˃ʶ˄ˇ ʶˁʵʺ˂˖ˋʹˌ ˉ˂ʹ˃˃ˏˊʰˌ ˋˍʹ˄ ˉʶˊʽˇ˔ʺΦ ɴˍˋʽΣ ˋˍˇˎˌ ˋ˔ʶʵˈ˄ 

ʰʵʽʰˉʷˊʰˋˍˇˎˌ ʶʵʰ˒ʽˁˇˏˌ ˋ˔ʹ˃ʰˍʽˋ˃ˇˏˌ ˍʹˌ ˁʰˍʹʴˇˊʾʰˌ D ʰˉˇʵʾʵʶˍʰʽ ʹ ˍʽ˃ʺ мΦлΣ ˁʰʻ˗ˌ 

ʶˁʶʾ ˍˇ ʶ˄ʵʶ˔ˈ˃ʶ˄ˇ ˉ˂ʹ˃˃ˏˊʰˌ ʶʾ˄ʰʽ ʽʵʽʰʾˍʶˊʰ ʰˎ˅ʹ˃ʷ˄ˇΣ ʶ˄˗ ˋˍʰ ʶʵʱ˒ʹ ˉˇˎ ˁʰˍʰˍʱˋˋˇ˄ˍʰʽ 

ˋˍʹ˄ A ˁʰˍʹʴˇˊʾʰ ˍʾʻʶˍʰʽ ʹ ˍʽ˃ʺ лΦнрΣ ˂ˈʴ˖ ˍˇˎ ˃ʶʽ˖˃ʷ˄ˇˎ ˁʽ˄ʵˏ˄ˇˎ ʶ˃˒ʱ˄ʽˋʹˌ ˉ˂ʹ˃˃ˏˊʰˌ 

ˋʶ ʰˎˍʱΦ ɮˁˇ˂ˇˎʻ˗˄ˍʰˌ ˍʹ˄ ʾʵʽʰ ˂ˇʴʽˁʺ ʵʽʰʲʱʻ˃ʽˋʹˌ ʰˉˇʵʾʵˇ˄ˍʰʽ ˇʽ ʶ˄ʵʽʱ˃ʶˋʶˌ ˍʽ˃ʷˌ лΦр 

ˁʰʽ лΦтр ʴʽʰ ˍʰ ʶʵʱ˒ʹ ˉˇˎ ʰ˄ʺˁˇˎ˄ ˋˍʽˌ ˁʰˍʹʴˇˊʾʶˌ B ˁ ʰʽ CΣ ʰ˄ˍʾˋˍˇʽ˔ʰ. 

ɱʽʰ ˍˇ ˁˊʽˍʺˊʽˇ ˍʹˌ ʲˊˇ˔ˈˉˍ˖ˋʹˌ ʰ˅ʽˇˉˇʽˇˏ˄ˍʰʽ ˇʽ ˈ˃ʲˊʽʶˌ ˁʰ˃ˉˏ˂ʶˌ ˍ˖˄ ˋˍʰʻ˃˗˄ ˍʹˌ 

ʶˎˊˏˍʶˊʹˌ ˉʶˊʽˇ˔ʺˌ ˃ʶ˂ʷˍʹˌ ˉˇˎ ʷ˔ˇˎ˄ ˁʰˍʰˊˍʽˋˍʶʾ ˁʰʽ ʶʾ˄ʰʽ ʵʽʰʻʷˋʽ˃ʶˌ ˋˍˇ ʰˊ˔ʶʾˇ ˍˇˎ 

ʇʃɳɼɮΦ ɾʶ ʲʱˋʹ ʰˎˍʷˌ ˎˉˇ˂ˇʴʾʸʶˍʰʽ ʹ ʷ˄ˍʰˋʹ ʲˊˇ˔ʺˌ ʵʽʱˊˁʶʽʰˌ ʶʽˁˇˋʽˍʶˍˊh ˗ˊˇˎ ʴʽʰ ˁʱʻʶ 

ˋˍʰʻ˃ˈ ʴʽʰ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ˉʶˊʾˇʵˇ ʶˉʰ˄ʰ˒ˇˊʱˌΦ ʅˍʹ˄ ˉʰˊˇˏˋʰ ʷˊʶˎ˄ʰ ʶˉʽ˂ʷʴʶˍʰʽ ˍˎˉʽˁʺ 

ˉʶˊʾˇʵˇˌ ʶˉʰ˄ʰ˒ˇˊʱˌ нл ʷˍʹ, ʶ̄ ˇ˃ʷ˄˖ˌΣ ˃ʶ ʵʶʵˇ˃ʷ˄ʹ ˍʹ˄ ʷ˄ˍʰˋʹΣ ˎˉˇ˂ˇʴʾʸʶˍʰʽ ʱ˃ʶˋʰ ˍˇ 

ˏ˕ˇˌ ʲˊˇ˔ʺˌΦ ʆʰ ˏ˕ʹ ˉˇˎ ˉˊˇˁˏˉˍˇˎ˄ ʶ˄ˋ˖˃ʰˍ˗˄ˇ˄ˍʰʽ ˋʰ˄ ˄ʷˇ ʶˉʾˉʶʵˇ ˉ˂ʹˊˇ˒ˇˊʾʰˌ ˋˍˇ 

GIS ˉˇˎ ʰ˄ˍʽˉˊˇˋ˖ˉʶˏʶʽ ˍʹ ʲˊˇ˔ˈˉˍ˖ˋʹΦ ʅˍʹ ˋˎ˄ʷ˔ʶʽʰΣ ʴʾ˄ʶˍʰʽ ʶˉʽ˒ʰ˄ʶʽʰˁʺ ˇ˂ˇˁ˂ʺˊ˖ˋʹ 

ˍʹˌ ʲˊˇ˔ʺˌ ˃ʶ ˍʹ ˃ʷʻˇʵˇ Kriging, ʹ ˇˉˇʾʰ ˋʶ ˉʶˊʽʲʱ˂˂ˇ˄ GIS ʶˉʽˍˎʴ˔ʱ˄ʶˍʰʽ ˃ʶ ˔ˊʺˋʹ ˍˇˎ 

ˇ˃˗˄ˎ˃ˇˎ ʶˊʴʰ˂ʶʾˇˎΦ 

ʆˇ ˁˊʽˍʺˊʽˇ ˍʹˌ ʰʵʽʰˉʶˊʰˍˈˍʹˍʰˌ ˋˎ˄ʵˎʱˋˍʹˁʶ ˋˍʹ˄ ʰ˄ʱ˂ˎˋʹ ˃ʶ ˍˇ ʶˉʾˉʶʵˇ ˍ˖˄ ˔ˊʺˋʶ˖˄ 

ʴʹˌ ʰ˄ˍʽˋˍˇʽ˔ʾʸˇ˄ˍʰˌ ˃ʾʰ ˍʽ˃ʺ ς ɻ ʶʾˁˍʹ ʰˉˈ л ʷ˖ˌ м ˉˇˎ ʰ˄ˍʽˉˊˇˋ˖ˉʶˏʶʽ ˍʹ˄ ʰʵʽʰˉʶˊʰˍˈˍʹˍʰ 

ˋʶ ˁʱʻʶ ˁʰˍʹʴˇˊʾʰ ˔ˊʺˋʹˌ ʴʹˌΦ ɶ ˍʽ˃ʺ м ʰ˄ˍʽˋˍˇʽ˔ʶʾ ˋʶ ʰʵʽʰˉʷˊʰˍʶˌ ʶˉʽ˒ʱ˄ʶʽʶˌ όˋˎ˄ʶ˔ʺˌ 

ʵˈ˃ʹˋʹΣ ˋˎʴˁˇʽ˄˖˄ʽʰˁʱ ʵʾˁˍˎʰΣ ˁΦhύΣ ˈˉˇˎ ˇ ˉ˂ʹ˃˃ˎˊʽˁˈˌ ˁʾ˄ʵˎ˄ˇˌ ʶʾ˄ʰʽ ʰˎ˅ʹ˃ʷ˄ˇˌ ˂ˈʴ˖ 

ˍʹˌ ˍˇˉʽˁʺˌ ˋˎʴˁʷ˄ˍˊ˖ˋʹˌ ˊˇʺˌΦ ɮˉˈ ˍʹ˄ ʱ˂˂ʹ ˉ˂ʶˎˊʱΣ ʶˉʽ˒ʱ˄ʶʽʶˌ ˃ʶ ˉˎˁ˄ʺ ʲ˂ʱˋˍʹˋʹ ˉˇˎ 

˔ʰˊʰˁˍʹˊʾʸˇ˄ˍʰʽ ʰˉˈ ˎ˕ʹ˂ʺ ʵʽʹʻʹˍʽˁʺ ʽˁʰ˄ˈˍʹˍʰ ʰ˄ˍʽˋˍˇʽ˔ʾʸˇ˄ˍʰʽ ˋʶ ˍʽ˃ʷˌ ˉˇˎ ˉ˂ʹˋʽʱʸˇˎ˄ 

ˍˇ ˃ʹʵʷ˄Σ ˁʰʻ˗ˌ ʵʶ ʵʽʰˍˊʷ˔ˇˎ˄ ˎ˕ʹ˂ˈ ˁʾ˄ʵˎ˄ˇ ʶˁʵʺ˂˖ˋʹˌ ˉ˂ʹ˃˃ˏˊʰˌΦ ʁʽ ˍʽ˃ʷˌ ˉˇˎ 

ʰˉˇʵˈʻʹˁʰ˄ ˋˍˇ˄ ʶ˄ ˂ˈʴ˖ ˋˎ˄ˍʶ˂ʶˋˍʺ ʰ˄ʱ˂ˇʴʰ ˃ʶ ˍʹ˄ ˁʱ˂ˎ˕ʹ ʴʹˌ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˋˍˇ˄ 

ʃʾ˄ʰˁʰ оΦс. 
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ʃʾ˄ʰˁʰˌ  3.6: ʅˎ˄ˍʶ˂ʶˋˍʺˌ h ʵʽʰˉʶˊʰˍˈˍʹˍʰˌ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍʽˌ ˁʰˍʹʴˇˊʾʶˌ ˔ˊʺˋʶ˖˄ ʴʹˌ ˍˇˎ 
Corine 

 
 

ɮˁˇ˂ˇˎʻʶʾ ʹ ˍˎˉˇˉˇʾʹˋʹ ˈ˂˖˄ ˍ˖˄ ʶˉʽˉʷʵ˖˄ ˉ˂ʹˊˇ˒ˇˊʾʰˌ ˉˇˎ ʰ˄ˍʽˋˍˇʽ˔ˇˏ˄ ˋˍʰ ʷ˅ʽ 

ˁˊʽˍʺˊʽʰ ˍʹˌ ˉˇ˂ˎˁˊʽˍʹˊʽʰˁʺˌ ʰ˄ʱ˂ˎˋʹˌΣ ˋˏ˃˒˖˄ʰ ˃ʶ ˍʽˌ ʶ˅ʽˋ˗ˋʶʽˌ 3.3 ˁ ʰʽ 3.4 ̱ ʹˌ ʶ˄ˈˍʹˍʰˌ 

ɼ˖ʵʽˁˈˌ 

(Corine)
ʃʶˊʽʴˊʰ˒ʺ ʆʽ˃ʺ

111 ʅˎ˄ʶ˔ʺˌ ʰˋˍʽˁʺ ˇʽˁˇʵˈ˃ʹˋʹ 1.0

112 ɲʽʰˁʶˁˇ˃˃ʷ˄ʹ ʰˋˍʽˁʺ ˇʽˁˇʵˈ˃ʹˋʹ 0.9

121 ɰʽˇ˃ʹ˔ʰ˄ʽˁʷˌ ʺ ʶ˃ˉˇˊʽˁʷˌ ʸ˗˄ʶˌ 0.9

123 ɵ˗˄ʶˌ ˂ʽ˃ʷ˄˖˄ 1.0

124 ɮʶˊˇʵˊˈ˃ʽʰ 1.0

122 ʁʵʽˁʱΣ ˋʽʵʹˊˇʵˊˇ˃ʽˁʱ ʵʾˁˍˎʰ ˁʰʽ ʴʶʽˍ˄ʽʱʸˇˎˋʰ ʴʹ1.0

131 ʋ˗ˊˇʽ ʶ˅ˇˊˏ˅ʶ˖ˌ ˇˊˎˁˍ˗˄ 0.8

132 ʋ˗ˊˇʽ ʰˉˇˊˊʾ˕ʶ˖ˌ ʰˉˇˊˊʽ˃˃ʱˍ˖˄ 0.9

133 ʋ˗ˊˇʽ ˇʽˁˇʵˈ˃ʹˋʹˌ 0.8

141 ʃʶˊʽˇ˔ʷˌ ʰˋˍʽˁˇˏ ˉˊʰˋʾ˄ˇˎ 0.6

142 ɳʴˁʰˍʰˋˍʱˋʶʽˌ ʰʻ˂ʹˍʽˋ˃ˇˏ ˁʰʽ ʰ˄ʰ˕ˎ˔ʺˌ 0.6

211 ɾʹ ʰˊʵʶˏˋʽ˃ʹπʰˊˈˋʽ˃ʹ ʴʹ 0.4

212 ɾˈ˄ʽ˃ʰ ʰˊʵʶˎˈ˃ʶ˄ʹ ʴʹ 0.6

213 ʁˊˎʸ˗˄ʶˌ 0.4

221 ɮ˃ˉʶ˂˗˄ʶˌ 0.3

222 ʁˉ˖ˊˇ˒ˈˊʰ ʵʷ˄ˍˊʰ 0.3

223 ɳ˂ʰʽ˗˄ʶˌ 0.3

231 ɽʽʲʱʵʽʰ 0.3

241 ɳˍʺˋʽʶˌ ˁʰ˂˂ʽʷˊʴʶʽʶˌ ˉˇˎ ˋˎ˄ʵʷˇ˄ˍʰʽ ˃ʶ ˃ˈ˄ʽ˃ʶˌ ˁʰ˂˂ʽʷˊʴʶʽʶˌ0.3

242 ʅˏ˄ʻʶˍʰ ˋˎˋˍʺ˃ʰˍʰ ˁʰ˂˂ʽʷˊʴʶʽʰˌ 0.5

243 ɱʹ ˉˇˎ ˁʰ˂ˏˉˍʶˍʰʽ ˁˎˊʾ˖ˌ ʰˉˈ ʴʶ˖ˊʴʾʰ ˃ʶ ˋʹ˃ʰ˄ˍʽˁʷˌ ʶˁˍʱˋʶʽˌ ˒ˎˋʽˁʺˌ ʲ˂ʱˋˍʹˋʹˌ0.5

244 ɱʶ˖ˊʴˇπʵʰˋʽˁʷˌ ˉʶˊʽˇ˔ʷˌ 0.2

311 ɲʱˋˇˌ ˉ˂ʰˍˏ˒ˎ˂˂˖˄ 0.2

312 ɲʱˋˇˌ ˁ˖˄ˇ˒ˈˊ˖˄ 0.3

313 ɾʽˁˍˈ ʵʱˋˇˌ 0.3

321 ʊˎˋʽˁˇʾ ʲˇˋˁˈˍˇˉˇʽ 0.6

322 ɸʱ˃˄ˇʽ ˁʰʽ ˔ʶˊˋˈˍˇˉˇʽ 0.4

323 ʅˁ˂ʹˊˇ˒ˎ˂˂ʽˁʺ ʲ˂ʱˋˍʹˋʹ 0.5

324 ɾʶˍʰʲʰˍʽˁʷˌ ʵʰˋ˗ʵʶʽˌπʻʰ˃˄˗ʵʶʽˌ ʶˁˍʱˋʶʽ 0̩.5

331 ʃʰˊʰ˂ʾʶˌΣ ʰ˃˃ˈ˂ˇ˒ˇʽΣ ʰ˃˃ˇˎʵʽʷˌ 0.3

332 ɮˉˇʴˎ˃˄˖˃ʷ˄ˇʽ ʲˊʱ˔ˇʽ 0.6

333 ɳˁˍʱˋʶʽˌ ˃ʶ ʰˊʰʽʺ ʲ˂ʱˋˍʹˋʹ 0.4

334 ɮˉˇˍʶ˒ˊ˖˃ʷ˄ʶˌ ʶˁˍʱˋʶʽˌ 0.8

335 ʃʰʴʶˍ˗˄ʶˌ ˁʰʽ ʰʽ˗˄ʽʰ ˔ʽˈ˄ʽʰ 0.8

411 ɰʱ˂ˍˇʽ ˋˍʹ˄ ʶ˄ʵˇ˔˗ˊʰ 1.0

412 ʆˎˊ˒˗˄ʶˌ 0.9

421 ʃʰˊʰʻʰ˂ʱˋˋʽˇʽ ʲʱ˂ˍˇʽ 0.8

422 ɮ˂ˎˁʷˌ 0.9

423 ʃʰ˂ʽˊˊˇʽʰˁʱ ʶˉʾˉʶʵʰ 0.9

511 ʄˇʷˌ ˎʵʱˍ˖˄ 1.0

512 ʅˎ˂˂ˇʴʷˌ ˎʵʱˍ˖˄ 1.0

521 ʃʰˊʱˁˍʽʶˌ ˂ʽ˃˄ˇʻʱ˂ʰˋˋʶˌ 1.0

522 ɳˁʲˇ˂ʷˌ ˉˇˍʰ˃˗˄ 1.0

523 ɸʱ˂ʰˋˋʰ 1.0



ɼʶ˒ʱ˂ʰʽˇ 3 ς ɾʶʻˇʵˇ˂ˇʴʾʰ                        ɲʽˉ˂˖˃ʰˍʽˁʺ ɳˊʴʰˋʾʰΥ ɸʶˇʵ˗ˊʰ ɵΦ ɮ˄ʵˊʽˁˇˉˇˏ˂ˇˎ 
 

81 
 

оΦнΦн ˋʶ ˉʶˊʽʲʱ˂˂ˇ˄ GISΣ ˃ʶ ˔ˊʺˋʹ ˍˇˎ ʶˊʴʰ˂ʶʾˇˎ Raster Calculator. ʆˇ ʶˏˊˇˌ 32 ˍˇˎ 

ˍˎˉˇˉˇʽʹ˃ʷ˄ˇˎ ˒ʱˋ˃ʰˍˇˌ ˁˊʽˍʹˊʾ˖˄ ˋˍʹ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ˃ʶ˂ʷˍʹ ʽˋˇˏˍʰʽ ˃ʶ ˍʹ ˃ˇ˄ʱʵʰΦ ʆ h

ˁˊʽˍʺˊʽʰ ʷˉʶʽˍʰ ʰˉˈ ˍˎˉˇˉˇʾʹˋʹ ˒ʰʾ˄ˇ˄ˍʰʽ ̀ ˎʴˁʶ˄ˍˊ˖ˍʽˁʱ ̀ ˍ̌ ʅ˔ʺ˃ʰ 3.3. 

 

 

 

 

ʅ˔ʺ˃ʰ  3.3Υ ʋʱˊˍʶˌ ˁˊʽˍʹˊʾ˖˄ ˃ʶˍʱ ˍʹ˄ ˍˎˉˇˉˇʾʹˋʹ (ʃʹʴʺΥ ɹʵʾʰ ʶˉʶ˅ʶˊʴʰˋʾʰύ 

ɈɄɃɀɁȼɀȷ

Ʉɚɖɛɛɡɟɘəɐ ȺˊɘŭŮəŰɘəɧŰɖŰŬ
Ɉɣɖɚɐ

ɉŬɛɖɚɐ

1. ɉɟɐůŮɘɠ ɔɖɠ 4. ȸɟɞɢɧˊŰɤůɖ 
2. Ⱦɚɑůɖ 5. ɇɨˊɞɠ ŮŭɎűɞɡɠ 
3. ɈɣɧɛŮŰɟɞ 6. ȷŭɘŬˊŮɟŬŰɧŰɖŰŬ 
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ʅˍʹ ˋˎ˄ʷ˔ʶʽʰ ʶ˒ʰˊ˃ˈʸʶˍʰʽ ˇ ˁʰ˄ˈ˄ʰˌ ʰˉˈ˒ʰˋʹˌ WLC ˋˍʰ ˍˎˉˇˉˇʽʹ˃ʷ˄ʰ ̄ ˂ʷˇ˄ ˁˊʽˍʺˊʽʰ ʴʽʰ 

ˍʹ˄ ʶˁˍʾ˃ʹˋʹ ˁʽ˄ʵˏ˄ˇˎ ˉ˂ʹ˃˃ˏˊʰˌΣ ˇˉˈˍʶ ˉˊˇˁˏˉˍʶʽ ˇ ˍʶ˂ʽˁˈˌ ˔ʱˊˍʹˌ ˍ˖˄ ˉ˂ʹ˃˃ˎˊʽˁʱ 

ʶˎʱ˂˖ˍ˖˄ ˉʶˊʽˇ˔˗˄Φ ʅˍˇ ˔ʱ́ ˍʹ ˉˇˎ ʵʹ˃ʽˇˎˊʴʶʾˍʰʽ, ˁʱʻʶ ʶʽˁˇ˄ˇˋˍˇʽ˔ʶʾˇ ʰ˄ˍʽˋˍˇʽ˔ʶʾ ˋʶ ˃ʾʰ 

ˍʶ˂ʽˁʺ ʲʰʻ˃ˇ˂ˇʴʾʰ όC{ύ ˃ʶ ˍʽ˃ ̋ʁ ˄ˍˈˌ ˍˇˎ ʵʽʰˋˍʺ˃ʰˍˇˌ ώлΣмϐ ̄ ˇˎ ʰ˄ˍʽˉˊˇˋ˖ˉʶˏʶʽ ˍˇ ˃ʷʴʶʻˇˌ 

ˍˇˎ ˁʽ˄ʵˏ˄ˇˎ ˋʶ ʰˎˍˈΦ ʇ˕ʹ˂ʷˌ ˍʽ˃ʷˌ ʶˁ˒ˊʱʸˇˎ˄ ˎ˕ʹ˂ˈ ˁʾ˄ʵˎ˄ˇΣ ʶ˄˗ ˃ʽˁˊˈˍʶˊʶˌ ˍʽ˃ʷˌΣ 

˔ʰ˃ʹ˂ˈΦ ɶ ʱʻˊˇʽˋʹ ˍ˖˄ ˋˍʰʻ˃ʽˋ˃ʷ˄˖˄ ˁˊʽˍʹˊʾ˖˄ όWLCύ ʶˉʽˍˎʴ˔ʱ˄ʶˍʰʽ ˃ʷˋ˖ ˍˇˎ ʶˊʴʰ˂ʶʾˇˎ 

Raster Calculator ˉˇˎ ˉˊʰʴ˃ʰˍˇˉˇʽʶʾ ˉˊʱ˅ʶʽˌ ˃ʶˍʰ˅ˏ ˕ʹ˒ʽʵ˖ˍ˗˄ ʶˉʽˉʷʵ˖˄ ˉ˂ʹˊˇ˒ˇˊʾʰˌ 

(rasterύ ˁʰʽ ʰˊʽʻ˃˗˄Φ 

ɱʽʰ ˂ˈʴˇˎˌ ˁʰ˂ˏˍʶˊʹˌ ˇˉˍʽˁˇˉˇʾʹˋʹˌ ˍˇˎ ʰˉˇˍʶ˂ʷˋ˃ʰˍˇˌ ˁʰʽ ʶˉˇˉˍʶʾʰˌ ˍ˖˄ ˁˊʾˋʽ˃˖˄ 

ˉʶˊʽˇ˔˗˄ ʴʾ˄ʶˍʰʽ ˇ˃ʰʵˇˉˇʾʹˋʹ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ˉˇˎ ˉˊˇˁˏˉˍˇˎ˄ ˋʶ ˁʰˍʹʴˇˊʾʶˌ ˁʽ˄ʵˏ˄ˇˎΦ 

(Classification). ʁʽ ˁ˂ʱˋʶʽˌ ˉˇˎ ʵʹ˃ʽˇˎˊʴˇˏ˄ˍʰʽ ʰ˄ˍʽˋˍˇʽ˔ˇˏ˄ ˋʶ ̄ ʶˊʽˇ˔ʷˌ ˃ʶ ˔ʰ˃ʹ˂ʺΣ ˃ ʶˋʰʾʰ 

ˁʰʽ ˎ ˕ʹ˂ʺ ̄ ˂ʹ˃˃ˎˊʽˁʺ ʶˉʽʵʶˁˍʽˁˈˍʹˍʰ. 

3.3 ʇʵˊˇ˃ʶˍʶ˖ˊˇ˂ˇʴʽˁ ̋ɮ˄ʱ˂ˎˋʹ ̄ ˊˈˋ˒ʰˍ˖˄ ˉ˂ʹ˃˃ˎˊ˗˄ 

3.3.1 ɳˉʶ˅ʶˊʴʰˋʾʰ ɲʁ ʵˇ˃ʷ˄˖˄ 

ɮˊ˔ʽˁʱ ʷʴʽ˄ʶ ʶˉʽ˂ˇʴʺ ˃ʶˍʰ˅ˏ ˍ˖˄ ˉ˂ʹ˃˃ˎˊʽˁ˗˄ ʶˉʶʽˋˇʵʾ˖˄ ˉˇˎ ˉˊˇʰ˄ʰ˒ʷˊʻʹˁʰ˄ ˋˍʹ˄ 

ʶ˄ˈˍʹˍʰ нΦмΦр ˋˎ˄ʵˎʱʸˇ˄ˍʰˌ ˍˇ ʽˋˍˇˊʽˁˈ ˉ˂ʹ˃˃ˎˊ˗˄ ˁʰʽ ˍʽˌ ʵʽʰʻʷˋʽ˃ʶˌ ˁʰˍʰʴˊʰ˒ʷˌ ˍ˖˄ 

ʲˊˇ˔ˇ˃ʶˍˊʽˁ˗˄ ˋˍʰʻ˃˗˄ ˍʹˌ ʶˎˊˏˍʶˊʹˌ ˉʶˊʽˇ˔ʺˌ ˃ʶ˂ʷˍʹˌ. ʆʰ ʲˊˇ˔ˇ˃ʶˍˊʽˁʱ ʵʶʵˇ˃ʷ˄ʰ 

ˉˊˇʺ˂ʻʰ˄ ʰˉˈ ˍʽˌ ˃ʶˍˊʺˋʶʽˌ ˋˍʰʻ˃˗˄ ˍˇˎ ˎʵʰˍʽˁˇˏ ʵʽʰ˃ʶˊʾˋ˃ʰˍˇˌ ɸʶˋˋʰ˂ʾʰˌ όʇɲлуύΣ 

ɶˉʶʾˊˇˎ όʇɲлрύ ˁʰʽ ɲˎˍʽˁʺˌ ʅˍʶˊʶʱˌ ɳ˂˂ʱʵʰˌ όʇɲлпύ ˁʰʽ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ʰˉˈ ˍˇˎˌ ˋˍʰʻ˃ˇˏˌ 

ʆˊʾˁʰ˂ʰ όʇɲлуύΣ ɼʰˊʵʾˍˋʰ όʇɲлуύΣ ɽʱˊʽˋʰ όʇɲлуύΣ ɱh ˊʵʾˁʽ όʇɲлуύΣ ɼʰ˂ʰ˃ˉʱˁʰ όʇɲлуύ, 

ʃ˂ʰˋˍʺˊʰ όʇɲлуύΣ ɼˇ˄ ʽˋˁˈ̩ όʇɲлуύ,  ɾʷˍˋˇʲˇ όʇɲлрύ ˁʰʽ ʃʶˊˍˇˏ˂ʽ όʇɲлпύΦ  

ɼʰˍʱ ˍʹ ʵʽʰʵʽˁʰˋʾʰ ʶˉʽ˂ˇʴʺˌΣ ʰˉˇˊˊʾ˒ʻʹˁʰ˄ ʰˊ˔ʽˁʱ ˍʰ ʶˉʶʽˋˈʵʽʰ ˉˇˎ ˋˎ˄ʷʲʹˋʰ˄ ˉˊʽ˄ ˍʰ 

˃ʷˋʰ ˍˇˎ 2010, ˁʰʻ˗ˌ ˋˍˇˎˌ ˉʶˊʽˋˋˈˍʶˊˇˎˌ ˋˍʰʻ˃ˇˏˌΣ ˇʽ ˁʰˍʰʴˊʰ˒ʷˌ ˅ʶˁʽ˄ˇˏ˄ 

˃ʶˍʰʴʶ˄ʷˋˍʶˊʰ. ɳˉʽˉˊˈˋʻʶˍʰΣ ʴʽʰ ˍʰ ˉ˂ʷˇ˄ ˉˊˈˋ˒ʰˍʰ ʶˉʶʽˋˈʵʽʰ ˍˇˎ ʷˍˇˎˌ нлму ʵʶ 

ʲˊʷʻʹˁʰ˄ ʵʽʰʻʷˋʽ˃ʰ ʲˊˇ˔ˇ˃ʶˍˊʽˁʱ ʵʶʵˇ˃ʷ˄ʰ ˁʰˍʱ ˍˇ ˔ˊˇ˄ʽˁˈ ʵʽʱˋˍʹ˃ʰ ʶˁˉˈ˄ʹˋʹˌ ˍʹˌ 

ˉʰˊˇˏˋʰˌ ʵʽˉ˂˖˃ʰˍʽˁʺˌ ʶˊʴʰˋʾʰˌΦ ʍˌ ʰˉˈˊˊˇʽʰ ˍ˖˄ ˉʰˊʰˉʱ˄˖, ʹ ˎʵˊˇ˃ʶˍʶ˖ˊˇ˂ˇʴʽˁʺ 

ʰ˄ʱ˂ˎˋʹ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ʴʽʰ ˍʽˌ ʽˋˍˇˊʽˁʷˌ ˉ˂ʹ˃˃ˏˊʶˌ ˉˇˎ ˍˇˉˇʻʶˍˇˏ˄ˍʰʽ ˔ˊˇ˄ʽˁʱ ˋˍˇ 

ʵʶˏˍʶˊˇ ˃ʽˋˈ ˍˇˎ нлмл ʷ˖ˌ ˁʰʽ ˍʰ ˍʷ˂ʹ ˍˇˎ 2017. ʅˍˇ ʅ˔ʺ˃ʰ оΦ4 ʰˉʶʽˁˇ˄ʾʸˇ˄ˍʰʽ ˍʰ ʽˋˍˇˊʽˁʱ 

ʶˉʶʽˋˈʵʽʰ ˉˇˎ ʶˉʽ˂ʷ˔ʻʹˁʰ˄Φ ɾʶ ˁˈˁˁʽ˄ˇ ˔ˊ˗˃ʰ ʰ˄ʰˉʰˊʾˋˍʰ˄ˍʰʽ ̱ ʰ ʶˉʶʽˋˈʵʽʰ ˍ˖˄ ˇˉˇʾ˖˄ ˍʰ 

ʵʶʵˇ˃ʷ˄ʰ ʰ˅ʽˇˉˇʽʺʻʹˁʰ˄ ʴʽʰ ˍʹ˄ ˎʵˊˇ˂ˇʴʽˁʺ ˁʰʽ ˎʵˊʰˎ˂ʽˁʺ ʰ˄ʱ˂ˎˋʹ ˉˇˎ ʰˁˇ˂ˇˎʻʶʾΦ 
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ʅ˔ʺ˃ʰ  3.4Υ ɹˋˍˇˊʽˁʱ ʶˉʶʽˋˈʵʽʰ ʲˊˇ˔ʺˌ ˋˍʹ˄ ˉʶˊʽˇ˔ʺ ˃ʶ˂ʷˍʹˌ (ʃʹʴʺΥ ɹʵʾʰ ʶˉʶ˅ʶˊʴʰˋʾʰύ 

ʅˍʹ ˋˎ˄ʷ˔ʶʽʰΣ ʴʽʰ ˁʱʻʶ ˉ˂ʹ˃˃ˎˊʽˁˈ ʶˉʶʽˋˈʵʽˇ ʰˉˈ ˍʰ ˉʰˊʰˉʱ˄˖ ˉˊˇˋʵʽˇˊʾˋˍʹˁʰ˄ ˍˇ 

ˋˎ˄ˇ˂ʽˁˈ ˏ˕ˇˌ ʲˊˇ˔ʺˌΣ ʹ ʵʽʱˊˁʶʽʰ ʲˊˇ˔ʺˌ ˁʰʽ ʹ ˉʶˊʾˇʵˇˌ ʶˉʰ˄ʰ˒ˇˊʱˌ ʴʽʰ ʵʽʱˊˁʶʽʶˌ 

ʲˊˇ˔ˈˉˍ˖ˋʹˌ мΣ нΣ сΣ мнΣ нп ˁʰʽ пу ˖ˊ˗˄Φ ʆˇ ˋˎ˄ˇ˂ʽˁˈ ˏ˕ˇˌ ʲˊˇ˔ʺˌ ˁʰʻ˗ˌ ˁʰʽ ʹ ʵʽʱˊˁʶʽʰ 

ʲˊˇ˔ʺˌ ˉˊˇʷˁˎ˕ʰ˄ ʱ˃ʶˋʰ ʰˉˈ ˍʽˌ ʵʶˁʱ˂ʶˉˍʶˌ όʽˋˍˇˊʽˁʷˌύ ˁʰˍʰʴˊʰ˒ʷˌ ˍ˖˄ ˋˍʰʻ˃˗˄ ʴʽʰ ˍˇ 

ˁʱʻʶ ˉ˂ʹ˃˃ˎˊʽˁˈ ˋˎ˃ʲʱ˄. 

ɶ ˉʶˊʾˇʵˇˌ ʶˉʰ˄ʰ˒ˇˊʱˌ ˉˊˇʷˁˎ˕ʶ ʰˉˈ ˍʽˌ ˈ˃ʲˊʽʶˌ ˁʰ˃ˉˏ˂ʶˌ ʰ˄ʱ ˋˍʰʻ˃ˈ ˋˏ˃˒˖˄ʰ ˃ʶ ˍʹ˄ 

ʶ˅ʾˋ˖ˋʹ 3.7, h ˒ˈˍˇˎ ˎˉˇ˂ˇʴʾˋˍʹˁʶ ́  ˃̫ ʴʽˋˍʹ ̫ ˄ˍʰˋʹ ʴʽʰ ʵʽʱˊˁʶʽʶˌ ʲˊˇ˔ʺˌ мΣ нΣ сΣ мнΣ нп ˁʰʽ 

пу ˖ˊ˗˄Φ 

 ░▀ȟ╣
ⱦ♆ⱥ ⱶ

▀
 (3.7) 

ʂˉˇˎΥ 

ˁ ˉʰˊʱ˃ʶˍˊˇˌ ˋ˔ʺ˃ʰˍˇˌ 

˂Ω ˉʰˊʱ˃ʶˍˊˇˌ ˁ˂ʾ˃ʰˁʰˌ 

˕Ω ˉʰˊʱ˃ʶˍˊˇˌ ʻʷˋʹˌ ˍʹˌ ˋˎ˄ʱˊˍʹˋʹˌ ˁʰˍʰ˄ˇ˃ʺˌ 

ʻΣ ʹ ˉʰˊʱ˃ʶˍˊˇʽ ˍʹˌ ˋˎ˄ʱˊˍʹˋʹˌ ʵʽʱˊˁʶʽʰˌ 

ʁʽ ˉʰˊʱ˃ʶˍˊˇʽ ˍ˖˄ ˈ˃ʲˊʽ˖˄ ˁʰ˃ˉˎ˂˗˄ ʴʽʰ ˁʱʻʶ ˋˍʰʻ˃ˈ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˋˍˇ˄ ʃʾ˄ʰˁʰ 3.7. 
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ʃʾ˄ʰˁʰˌ  3.7: ʃʰˊʱ˃ʶˍˊˇʽ ˈ˃ʲˊʽ˖˄ ˁʰ˃ˉˎ˂˗˄ ʰ˄ʱ ʲˊˇ˔ˇ˃ʶˍˊʽˁˈ ˋˍʰʻ˃ˈ  
όʃʹʴʺΥ ƘǘǘǇǎΥκκŦƭƻƻŘǎΦȅǇŜƪŀΦƎǊκ) 

ʅˍʰʻ˃ˈˌ 
ʃʰˊʱ˃ʶˍˊˇʽ ˈ˃ʲˊʽ˖˄ ˁʰ˃ˉˎ˂˗˄ 

˂ϥ ˕ϥ  ̒  ́  ˁ

ɾɳʆʅʁɰʁ 63.200 0.431 0.334 0.627 0.123 

ʃɳʄʆʁʇɽɹ 348.800 0.866 0.334 0.627 0.036 

ɼɮʄɲɹʆʅɮ 179.800 0.394 0.042 0.639 0.205 

ʆʄɹɼɮɽɮ 561.300 0.812 0.042 0.639 0.092 

ɼʁɿɹʅɼʁʅ 544.200 0.786 0.042 0.639 0.092 

ɽɮʄɹʅɮ 245.300 0.586 0.042 0.639 0.205 

ʃɽɮʅʆɶʄɮ 994.100 0.815 0.042 0.639 0.038 

ɼɮɽɮɾʃɮɼɮ 431.800 0.685 0.042 0.639 0.092 

ɱɮʄɲɹɼɹ 392.800 0.891 0.334 0.627 0.036 

ʅʹ˃ΦΥ ʁ̔  ˉʰˊʱ˃ʶˍˊˇʽ ˍ˖˄ ˈ˃ʲˊʽ˖˄ ˁʰ˃ˉˎ˂˗˄ ˋˍˇˎˌ ˋˍʰʻ˃ˇˏˌ ɼʰ˂ʰ˃ˉʱˁʰΣ ʃ˂ʰˋˍʺˊʰ ˁʰʽ ɱʰˊʵʾˁʽΣ ˋˍʽˌ ʻʷˋʶʽˌ 

ˍ˖˄ ˇˉˇʾ˖˄ ʵʶ˄ ʷ˔ˇˎ˄ ˁʰˍʰˊˍʽˋˍʶʾ ʶ˅ʽˋ˗ˋʶʽˌ ˈ˃ʲˊʽ˖˄ ˁʰ˃ˉˎ˂˗˄Σ ʲʰˋʾˋˍʹˁʰ˄ ˋˍʽˌ ʰ˄ˍʾˋˍˇʽ˔ʶˌ ˍˇˎ 

ˁˇ˄ˍʽ˄ˈˍʶˊˇˎ ˋˍʰʻ˃ˇˏ ʴʽʰ ˍˇ˄ ˇˉˇʾˇ ˎˉʱˊ˔ˇˎ˄ ˁʰˍʰˊˍʽˋ˃ʷ˄ʶˌ ˈ˃ʲˊʽʶˌ ˁʰ˃ˉˏ˂ʶˌΦ  ʋˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄Σ ʵʹ˂ʰʵʺΣ 

ˇʽ ˉʰˊʱ˃ʶˍˊˇʽ ˍ˖˄ ˋˍʰʻ˃˗˄ ɾʶˍʷ˖ˊʰΣ ʊˊʱʴ˃ʰ ʃ˂ʰˋˍʺˊʰ ˁʰʽ ɼʰˍʱ˒ˎˍˇΣ ʰ˄ˍʾˋˍˇʽ˔ʰΦ 

ʅˍʽˌ ˉʶˊʽˉˍ˗ˋʶʽˌ ʰˉ˗˂ʶʽʰˌ ʲˊˇ˔ˇ˃ʶˍˊʽˁ˗˄ ˉʰˊʰˍʹˊʺˋʶ˖˄ ˂ˈʴ˖ ʲ˂ʱʲʹˌ ˍˇˎ ˋˍʰʻ˃ˇˏ ʷʴʽ˄ʶ 

ˋˎ˃ˉ˂ʺˊ˖ˋʺ ˍˇˎˌ ˃ʶ ˍʹ ˃ʷʻˇʵˇ ˍ˖˄ ʰ˄ˍʽˋˍˊˈ˒˖˄ ʰˉˇˋˍʱˋʶ˖˄Φ 

3.3.2 ɮ˄ˍʽˁʶʾ˃ʶ˄ˇ ˎ ʵˊˇ˃ʶˍʶ˖ˊˇ˂ˇʴʽˁʺˌ ʰ˄ʱ˂ˎˋʹˌ 

ɮˉˈ ˍˇ ʰˊ˔ʶʾˇ ˃ʶ ˈ˂ʶˌ ˍʽˌ ʵʶˁʱ˂ʶˉˍʶˌ ˁʰˍʰʴʶʴˊʰ˃˃ʷ˄ʶˌ ˉʰˊʰˍʹˊʺˋʶʽˌ ˍ˖˄ ˋˍʰʻ˃˗˄ 

ʰˉˇ˃ˇ˄˗ʻʹˁʰ˄ ʰˎˍʷˌ ˉˇˎ ʰ˒ˇˊˇˏˋʰ˄ ˋˍʹ˄ ˉʶˊʾˇʵˇ ˍ˖˄ ʽˋˍˇˊʽˁ˗˄ ˉ˂ʹ˃˃ˎˊʽˁ˗˄ 

ʶˉʶʽˋˇʵʾ˖˄ ̄ ˇˎ ʶˉʽ˂ʷ˔ʻʹˁʰ˄ ˉˊˇˌ ʰ˄ʱ˂ˎˋʹ. ɳʽʵʽˁˈˍʶˊʰΣ ʴʽʰ ˁʱʻʶ ʶˉʶʽˋˈʵʽˇ ʵʹ˃ʽˇˎˊʴʺʻʹˁʶ 

ʷ˄ʰ ˎˉˇ˂ˇʴʽˋˍʽˁˈ ˒ˏ˂˂ˇ Excel ˋˍˇ ˇˉˇʾˇ ʶʽˋʱ˔ʻʹˁʰ˄ ˋʶ ˍˊʶʽˌ ˋˍʺ˂ʶˌ ʹ ʹ˃ʶˊˇ˃ʹ˄ʾʰ 

ˁʰˍʰʴˊʰ˒ʺˌΣ ʹ ˗ˊʰ ˁʰʽ ˍˇ ˏ˕ˇˌ ʲˊˇ˔ʺˌ ˋʶ mmΣ ʰ˄ˍʾˋˍˇʽ˔ʰΦ ɶ ʵʽʰʵʽˁʰˋʾʰ ʰˎˍʺ 

ʶˉʰ˄ʰ˂ʰ˃ʲʱ˄ʶˍʰʽ ʴʽʰ ˈ˂ˇˎˌ ˍˇˎˌ ˋˍʰʻ˃ˇˏˌ ˉˇˎ ˒ʷˊˇˎ˄ ʵʽʰʻʷˋʽ˃ʶˌ ˉʰˊʰˍʹˊʺˋʶʽˌ ˋˍˇ 

˔ˊˇ˄ʽˁˈ ʵʽʱˋˍʹ˃ʰ ʶˁʵʺ˂˖ˋʹˌ ˍˇˎ ˋˎʴˁʶˁˊʽ˃ʷ˄ˇˎ ʶˉʶʽˋˇʵʾˇˎΦ ʆˇ ˋˎ˄ˇ˂ʽˁˈ ˏ˕ˇˌ ʲˊˇ˔ʺˌ 

ˉˊˇˁˏˉˍʶʽ ʱ˃ʶˋʰ ˃ʶ ʱʻˊˇʽˋʹ ˍ˖˄ ʵʶˁʱ˂ʶˉˍ˖˄ ˉʰˊʰˍʹˊʺˋʶ˖˄ ʰˉˈ ˍʹ˄ ʰˊ˔ʺ ʷ˖ˌ ˍˇ ˍʷ˂ˇˌ 

ˍˇˎ ʶˉʶ̔ ˋˇʵʾˇˎΦ ɶ ˔ˊˇ˄ʽˁʺ ʵʽʱˊˁʶʽʰ ˍˇˎ ʶˉʶʽˋˇʵʾˇˎ ˁʰʻˇˊʾʸʶˍʰʽ ˃ʶ ʲʱˋʹ ˍʹ˄ ˉˊ˗ˍʹ ˃ʹ 

˃ʹʵʶ˄ʽˁʺ ˁʰˍʰʴˊʰ˒ʺ ˋʶ ˁˇ˄ˍʽ˄ʺΣ ˉˊˇʴʶ˄ʷˋˍʶˊʹ ʹ˃ʷˊʰ ʰˉˈ ʰˎˍʺ ˍˇˎ ˉ˂ʹ˃˃ˎˊʽˁˇˏ 
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ʶˉʶʽˋˇʵʾˇˎ ʰˉˈ ˍʹ˄ ˇˉˇʾʰ ˁʰʽ ˏˋˍʶˊʰ ˎˉʱˊ˔ˇˎ˄ ˋˎ˄ʶ˔ˈ˃ʶ˄ʶˌ ˃ʹ ˃ʹʵʶ˄ʽˁʷˌ ˉʰˊʰˍʹˊʺˋʶʽˌ, 

ʷ˖ˌ ˁʰʽ ˍʹ˄ ʶ˃˒ʱ˄ʽˋʹ ʰ˂˂ʶˉʱ˂˂ʹ˂˖˄ ʵʽʰʵˇ˔ʽˁ˗˄ ˃ʹʵʶ˄ʽˁ˗˄ ˉʰˊʰˍʹˊʺˋʶ˖˄ ˉˇˎ 

ˋʹ˃ʰˍˇʵˇˍˇˏ˄ ̱ ˇ ˍʷ˂ˇˌ ˍˇˎ ʶˉʶʽˋˇʵʾˇˎΣ ˁʱˉˇʽʶˌ ˗ˊʶˌ ʺ ˃ʷˊʶˌ ʰˊʴˈˍʶˊʰ. 

ʅˍʹ ˋˎ˄ʷ˔ʶʽʰ, ̌ ʽ ʵʶˁʱ˂ʶˉˍʶˌ ˁʰˍʰʴˊʰ˒ʷˌ ʴʽʰ ˍʰ ʶ˄ ˂ˈʴ˖ ʶˉʶʽˋˈʵʽʰ ˃ʶˍʰˍˊʱˉʹˁʰ˄ ˋʶ ˖ˊʽʰʾʶˌ 

ˋʹ˃ʶʽʰˁʷˌ ˉʰˊʰˍʹˊʺˋʶʽˌ ʲˊˇ˔ʺˌ ʰ˄ʱ ˋˍʰʻ˃ˈΦ  

3.4 ʇʵˊˇ˂ˇʴʽˁʺ ɮ˄ʱ˂ˎˋʹ ɹ ʽʰ ʶˉʽ˂ʶʴ˃ʷ˄ʰ ʁ ˉʁʽˋˈʵʽʰ 

3.4.1 ɳˁˍʾ˃ʹˋʹ ˃ˇ˄ʰʵʽʰʾˇˎ ˎʵˊˇʴˊʰ˒ʺ˃ʰˍˇˌ ˃ ʶ ˍʹ ˃ʷʻˇʵˇ ʽˋˈ˔ˊˇ˄˖˄ ˁʰ˃ˉˎ˂˗˄ (Time - 

Area Diagram) 

ʇˉʱˊ˔ʶʽ ˉ˂ʹʻ˗ˊʰ ˎʵˊˇ˂ˇʴʽˁ˗˄ ˃ˇ˄ˍʷ˂˖˄ ˉˇˎ ˃ˉˇˊˇˏ˄ ˄ʰ ʶ˒ʰˊ˃ˇˋˍˇˏ˄ ʴʽʰ ˍʹ˄ ʶˁˍʾ˃ʹˋʹ 

ˍˇˎ ˉ˂ʹ˃˃ˎˊˇʴˊʰ˒ʺ˃ʰˍˇˌ ʶ˄ˈˌ ʶˉʶʽˋˇʵʾˇˎ ʲˊˇ˔ʺˌ. ʅˍʹ˄ ˉʰˊˇˏˋʰ ˃ʶ˂ʷˍʹ ʶ˒ʰˊ˃ˈʸʶˍʰʽ ˍˇ 

˃ˇ˄ˍʷ˂ˇ ˍˇˎ ˃ˇ˄ʰʵʽʰʾˇˎ ˎʵˊˇʴˊʰ˒ʺ˃ʰˍˇˌΦ ɼʰˍʱ ˍˇ˄ Sherman όмфонύΣ ˃ˇ˄ʰʵʽʰʾˇ 

ˎʵˊˇʴˊʱ˒ʹ˃ʰ ˁʰ˂ʶʾˍʰʽ ˍˇ ˎʵˊˇʴˊʱ˒ʹ˃ʰ ʰˉˇˊˊˇʺˌ ˉˇˎ ˉˊˇˁʰ˂ʶʾˍʰʽ ʰˉˈ ʶ˄ʶˊʴˈ 

ʲˊˇ˔ˈˉˍ˖ˋʹ ˃ˇ˄ʰʵʽʰʾˇˎ ˏ˕ˇˎˌ όмл mm) ˁʰʽ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹˌ ʵʽʱˊˁʶʽʰˌ, ʹ ˇˉˇʾʰ ʶʾ˄ʰʽ 

ˇ˃ˇʽˈ˃ˇˊ˒ʰ ˁʰˍʰ˄ʶ˃ʹ˃ʷ˄ʹ ˋʶ ˈ˂ʹ ˍʹ˄ ʷˁˍʰˋʹ ˍʹˌ ˎʵˊˇ˂ˇʴʽˁʺˌ ˂ʶˁʱ˄ʹˌ ˁʰʽ ʷ˔ʶʽ 

ˇ˃ˇʽˈ˃ˇˊ˒ʹ ʷ˄ˍʰˋʹΦ 

ɶ ʻʶ˖ˊʾʰ ˍˇˎ ˃ˇ˄ʰʵʽʰʾˇˎ ˎʵˊˇʴˊʰ˒ʺ˃ʰˍˇˌ ʲʰˋʾʸʶˍʰʽ ˋˍʽˌ ʰˁˈ˂ˇˎʻʶˌ ˉʰˊʰʵˇ˔ʷˌΥ 

1. ʅʶ ˃ʽʰ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ˎʵˊˇ˂ˇʴʽˁʺ ˂ʶˁʱ˄ʹΣ ʲˊˇ˔ʷˌ ʾˋʹˌ ʵʽʱˊˁʶʽʰˌ ˉˇˎ ˉˊˇˁʰ˂ˇˏ˄ 

ʰˉˇˊˊˇʺΣ ʵʾ˄ˇˎ˄ ˎʵˊˇʴˊʰ˒ʺ˃ʰˍʰ ʱ˃ʶˋʹˌ ʰˉˇˊˊˇʺˌ ˃ʶ ˍʹ˄ ʾʵʽʰ ˉʶˊʾˉˇˎ ˔ˊˇ˄ʽˁʺ 

ʲʱˋʹ ʰ˄ʶ˅ʱˊˍʹˍʰ ʰˉˈ ˍʹ˄ ʷ˄ˍʰˋʹ ˍʹˌ ʲˊˇ˔ʺˌΦ 

2. ʅʶ ˃ʽʰ ʵʶʵˇ˃ʷ˄ʹ ˎʵˊˇ˂ˇʴʽˁʺ ˂ʶˁʱ˄ʹΣ ʹ ʱ˃ʶˋʹ ʰˉˇˊˊˇʺ ˉˇˎ ˉˊˇˁʰ˂ʶʾˍʰʽ ʰˉˈ ˃ʽʰ 

ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ʲˊˇ˔ʺ ʶʾ˄ʰʽ ʰ˄ʶ˅ʱˊˍʹˍʹ ʰˉˈ ˍʽˌ ˉˊˇʹʴˇˏ˃ʶ˄ʶˌ ʲˊˇ˔ʷˌ ʺ ˍʽˌ ʶˉˈ˃ʶ˄ʶˌΦ 

3. ɶ ˁʰˍʱˋˍʰˋʹ ˍʹˌ ˎʵˊˇ˂ˇʴʽˁʺˌ ˂ʶˁʱ˄ʹˌ ˉʰˊʰ˃ʷ˄ʶʽ ʰ˃ʶˍʱʲ˂ʹˍʹ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍˇ ˔ˊˈ˄ˇΦ 

ʁʽ ˉʰˊʰˉʱ˄˖ ˉˊˇːˉˇʻʷˋʶʽˌ ˃ˈ˄ˇ ˁʰˍʱ ˉˊˇˋʷʴʴʽˋʹ ʽˁʰ˄ˇˉˇʽˇˏ˄ˍʰʽ ʰˉˈ ˍʽˌ ˒ˎˋʽˁʷˌ 

ˎʵˊˇ˂ˇʴʽˁʷˌ ˂ʶˁʱ˄ʶˌ όWilson, 1990; ɾʽ˃ʾˁˇˎ ˁ ʰʽ ɾˉʰ˂ˍʱˌ, 2012). 

ʁʽ ʻʶ˃ʶ˂ʽ˗ʵʶʽˌ ʰˊ˔ʷˌ ˉˇˎ ʵʽʷˉˇˎ˄ ˍˇ ˃ˇ˄ˍʷ˂ˇ ˍˇˎ ˃ˇ˄ʰʵʽʰʾˇˎ ˎʵˊˇʴˊʰ˒ʺ˃ʰˍˇˌ ʶʾ˄ʰʽ ʹ ʰˊ˔ʺ 

ˍʹˌ ʰ˄ʰ˂ˇʴʾʰˌ ˁʰʽ ʹ ʰˊ˔ʺ ˍʹˌ ʶˉʰ˂˂ʹ˂ʾʰˌΦ ʅˏ˃˒˖˄ʰ ˃ʶ ˍʹ˄ ʰˊ˔ʺ ˍʹˌ ʰ˄ʰ˂ˇʴʾʰˌ ʵˏˇ ʶ˄ʶˊʴʷˌ 

ʲˊˇ˔ʷˌ ˍʹˌ ʾʵʽʰˌ ʵʽʱˊˁʶʽʰˌ ʰ˂˂ʱ ʵʽʰ˒ˇˊʶˍʽˁʺˌ ʷ˄ˍʰˋʹˌ ʵʹ˃ʽˇˎˊʴˇˏ˄ ˎʵˊˇʴˊʰ˒ʺ˃ʰˍʰ ˃ʶ ˍʹ˄ 

ʾʵʽʰ ˔ˊˇ˄ʽˁʺ ʲʱˋʹ ʰ˂˂ʱ ˃ʶ ˍʶˍʰʴ˃ʷ˄ʶˌ ˋʶ ˁʱʻʶ ˔ˊˇ˄ʽˁʺ ˋˍʽʴ˃ʺ ˉˇˎ ʷ˔ˇˎ˄ ˂ˈʴˇ ˃ʶˍʰ˅ˏ ˍˇˎˌ 

ʾˋˇ ˃ʶ ˍˇ ˂ˈʴˇ ˍ˖˄ ʶ˄ˍʱˋʶ˖˄Φ ʅˏ˃˒˖˄ʰ ˃ʶ ˍʹ˄ ʰˊ˔ʺ ˍʹˌ ʶˉʰ˂˂ʹ˂ʾʰˌ ˍˇ ˋˎ˄ˇ˂ʽˁˈ 

ˎʵˊˇʴˊʱ˒ʹ˃ʰ ˉˇˎ ˉˊˇˁˏˉˍʶʽ ʰˉˈ ʶˉʽ˃ʷˊˇˎˌ ʲˊˇ˔ˇˉˍ˗ˋʶʽˌ ʶʾ˄ʰʽ ˍˇ ˎʵˊˇʴˊʱ˒ʹ˃ʰ ˃ʶ 

ˍʶˍʰʴ˃ʷ˄ʶˌ ˍˇ ʱʻˊˇʽˋ˃ʰ ˍ˖˄ ˍʶˍʰʴ˃ʷ˄˖˄ ˍ˖˄ ʶˉʽ˃ʷˊˇˎˌ ˎʵˊˇʴˊʰ˒ʹ˃ʱˍ˖˄Φ ɶ ˔ˊˇ˄ʽˁʺ ʰˊ˔ʺ 
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ˍ˖˄ ʶˉʽ˃ʷˊˇˎˌ ˎʵˊˇʴˊʰ˒ʹ˃ʱˍ˖˄ ˉˇˎ ʰʻˊˇʾʸˇ˄ˍʰʽΣ ˍʰˎˍʾʸʶˍʰʽ ˃ʶ ˍʹ˄ ʰˊ˔ʺ ˍ˖˄ ʰ˄ˍʾˋˍˇʽ˔˖˄ 

ʶˉʶʽˋˇʵʾ˖˄ ʶ˄ʶˊʴˇˏ ʲˊˇ˔ˈˉˍ˖ˋʹˌ (ɾʽ˃ʾˁˇˎ ˁ ʰʽ ɾˉʰ˂ˍʱˌΣ нлмнύΦ 

ʍˌ ˎʵˊˇʴˊʱ˒ʹ˃ʰ ʰˉˇˊˊˇʺˌ ˇˊʾʸʶˍʰʽ ˍˇ ʵʽʱʴˊʰ˃˃ʰ ˍʹˌ ˉʰˊˇ˔ʺˌ ˍˇˎ ˎʵʰˍˇˊʶˏ˃ʰˍˇˌ ˖ˌ 

ˋˎ˄ʱˊˍʹˋʹ ˍˇˎ ˔ˊˈ˄ˇˎ ˋʶ ˃ʾʰ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ʻʷˋʹ ˍˇˎ ˎʵʰˍˇˊʶˏ˃ʰˍˇˌΦ  

ʅˍˇ ʅ˔ʺ˃ʰ 3.5 ˒ʰʾ˄ʶˍʰʽ ʷ˄ʰ ˍˎˉʽˁˈ ˎʵˊˇʴˊʱ˒ʹ˃ʰ ʶ˄ˈˌ ˉ˂ʹ˃˃ˎˊʽˁˇˏ ʶˉʶʽˋˇʵʾˇˎΣ ˁʰʻ˗ˌ ˁʰʽ 

ˍˇ ˎʶˍˇʴˊʱ˒ʹ˃ʰ ˍʹˌ ʲˊˇ˔ʺˌ ˉˇˎ ˉˊˇˁʱ˂ʶˋʶ ˍʹ˄ ˉ˂ʹ˃˃ˏˊʰΦ ʁ ˁ˂ʱʵˇˌ ɮɰ ˍˇˎ 

ˎʵˊˇʴˊʰ˒ʺ˃ʰˍˇˌ ʰ˄ˍʽˉˊˇˋ˖ˉʶˏʶʽ ˍʹ ʲʰˋʽˁʺ ˊˇʺ ˍˇˎ ˉˇˍʰ˃ˇˏΣ ʹ ˇˉˇʾʰ ʶʾ˄ʰʽ ʵʽʰˊˁʺˌ. ʅˍ̌ 

˔ˊˈ˄ˇ tɽ  tB ̄ ˇˎ ˅ʶˁʽ˄ʱ ʹ ʶ˄ʶˊʴˈˌ ʲˊˇ˔ˈˉˍ˖ˋʹΣ ʹ ˉʰˊˇ˔ʺ ˍˇˎ ˎʵʰˍˇˊʶˏ˃ʰˍˇˌ ʰˊ˔ʾʸʶʽ ˄ʰ 

ʰˎ˅ʱ˄ʶˍʰʽ ˃ʶ ʷ˄ˍˇ˄ˇ ˊˎʻ˃ˈΣ ʷ˖ˌ ˍˇ ˔ˊˈ˄ˇ ǘɱΣ ˈˉˇˎ ʶ˃˒ʰ˄ʾʸʶʽ ˍʹ ˃ ʷʴʽˋˍʹ ̱ ʽ˃ʺ ̱ ʹˌΦ ʁ ˔ˊˈ˄ˇˌ ǘɱ 

ˁʰ˂ʶʾˍʰʽ ˔ˊˈ˄ˇˌ ʰʽ˔˃ʺˌ ˁʰʽ ʶʾ˄ʰʽ ˇ ˔ˊˈ˄ˇˌ ˃ʶˍʰ˅ˏ ˍˇˎ ˋʹ˃ʶʾˇˎ ʷ˄ʰˊ˅ʹˌ ˍˇˎ ˎʵˊˇʴˊʰ˒ʺ˃ʰˍˇˌ 

ˁʰʽ ˍʹˌ ʰʽ˔˃ʺˌ ˍˇˎ ˁʰʽ ʴʽʰ ˋ˔ʶˍʽˁ ɦˋˏ˄ˍˇ˃ʰ ˁʰʽ ʰˉ˂ʺˌ ʵˇ˃ʺˌ ʶˉʶʽˋˈʵʽʰ ʲˊˇ˔ʺˌ ʷˉʶˍʰʽ, 

ˋˎ˄ʺʻ˖ˌΣ ˍʹˌ ˂ʺ˅ʹˌ ˍʹˌ ʶ˄ʶˊʴˇˏ ʲˊˇ˔ʺˌΦ ɱʽ h˃ʶʴʰ˂ˏˍʶˊʹˌ ʵʽʱˊˁʶʽʰˌ ˁʰʽ ʰˉ˂ʺˌ ʵˇ˃ʺˌ 

ʶˉʶʽˋˈʵʽʰ ʲˊˇ˔ʺˌ  ̌˔ˊˈ˄ˇˌ ʰʽ˔˃ʺˌ ˃ˉˇˊʶʾ ˄ hˍʰˎˍʾʸʶˍʰʽ ˃ ʁˍ ̌˔ˊˈ˄ˇ ˂ʺ˅ʹˌ ˍʹˌ ʶ˄ʶˊʴˇˏ 

ʲˊˇ˔ʺˌ tMΦ ʁ ˁ˂ʱʵˇˌ ɰɱ ˍˇˎ ˎʵˊˇʴˊʰ˒ʺ˃ʰˍˇˌ ˇ˄ˇ˃ʱʸʶˍʰʽ ʰ˄ˇʵʽˁˈˌ ˁ˂ʱʵˇˌΣ ˍˇ ˋʹ˃ʶʾˇ ɱ 

ˇ˄ˇ˃ʱʸʶˍʰʽ h ʽ˔˃ʺ ̱ ˇˎ ˎ ʵˊˇʴˊʰ˒ʺ˃ʰˍˇˌ ˁ ʰʽ ́  h ˄ˍʾˋˍˇʽ˔ʹ ˉʰˊˇ˔ʺΣ ˉʰˊˇ˔ʺ h ʽ̝˃ ʺˌΦ ɮˁˇ˂ˇˎʻʶʾ 

˃ʶʾ˖ˋʹ ˍʹˌ ˉʰˊˇ˔ʺˌ ˉˇˎ ʰˉʶʽˁˇ˄ʾʸʶˍʰʽ ˋˍˇ˄ ˁʰʻˇʵʽˁˈ ˁ˂ʱʵˇ ɱɲΦ ʅˍ̌ ˔ˊˈ˄ˇ ǘɲ ˋˍʰ˃ʰˍʱʶʽ ʹ 

ʱ˃ʶˋʹ ʰˉˇˊˊˇʺΣ ˋˎ˄ʶ˔ʾʸʶʽ, ˈ˃˖ˌΣ ʹ ʲʰˋʽˁʺ ʰˉˇˊˊˇʺΣ ˋ˔ʹ˃ʰˍʾʸˇ˄ˍʰˌ ʷ˄ʰ ˄ʷˇ ˁ˂ʱʵˇ 

ˋˍʶʾˊʶˎˋʹˌΣ ˍˇ˄ ˁ˂ʱʵˇ ɲɳ. 

ɮ˄ʰˁʶ˒ʰ˂ʰʽ˖ˍʽˁʱΣ ʹ ʱ˃ʶˋʹ ʰˉˇˊˊˇʺ ˉˊʰʴ˃ʰˍˇˉˇʽʶʾˍʰʽ ˃ˈ˄ˇ ˋˍˇ ˔ˊˇ˄ʽˁˈ ʵʽʱˋˍʹ˃ʰ όǘɰ, tɲ), 

ʶ˄˗ ʹ ʲʰˋʽˁʺ ʰˉˇˊˊˇʺ ʶʾ˄ʰʽ ʵʽʰˊˁʺˌΦ ɶ ʵʽʱˊˁʶʽʰ ǘb := tɲ ς tɰ ˁ ʰ˂ʶʾˍʰʽ ɻ ʽʱˊˁʶʽʰ ˉ˂ʹ˃˃ˏˊʰˌ ʺ 

˔ˊˈ˄ˇˌ ʲʱˋʹˌΦ ʋʰˊʰˁˍʹˊʽˋˍʽˁʷˌ ʵʽʱˊˁʶʽʶˌ ˍˇˎ ˎʵˊˇʴˊʰ˒ʺ˃ʰˍˇˌ ʶʾ˄ʰʽΣ ʰˁˈ˃ʹΣ ˇ ˔ˊˈ˄ˇˌ 

ʰ˄ˈʵˇˎΣ ǘa := tɱ ς tB ˁ ʰʽ ˇ ˔ˊˈ˄ˇˌ ˎˋˍʷˊʹˋʹˌ ʺ ̝́ ˈ˄ˇˌ ˎˋˍʷˊʹˋʹˌ ʰʽ˔˃ʺˌ ǘL := tɱ ς tSΣ ˈˉˇˎ tS ̌  

˔ˊˈ˄ˇˌ ̄ ˇˎ h ˄ˍʽˋˍˇʽ˔ʶʾ ̀ ˍˇ ˁ ʷ˄ˍˊˇ ̡ ʱˊˇˎˌ S ̱ ˇˎ ʁ ˄ʶˊʴˇˏ ˎ ʶˍˇʴˊʰ˒ʺ˃ʰˍˇˌΦ ɮˎˋˍʹˊˈˍʶˊʰΣ ˇ 

˔ˊˈ˄ˇˌ ˎˋˍʷˊʹˋʹˌ ˇˊʾyʁ ˍʰʽ ˖ ̩  ́ ˔ˊˇ˄ʽˁʺ ʵʽʰ˒ˇˊʱ ʰ˄ʱ˃ʶˋʰ ˋˍʰ ˁʷ˄ˍˊʰ ʲʱˊˇˎˌ ˍˇˎ 

ˎʵˊˇʴˊʰ˒ʺ˃ʰˍˇˌ ʱ˃ʶˋʹˌ ʰˉˇˊˊˇʺˌ ˁʰʽ ˍˇˎ ʶ˄ʶˊʴˇ ˏˎʶˍˇʴˊʰ˒ʺ˃ʰˍˇˌΣ ʵʹ˂ʰʵʺ ǘ ȳL := tR ς tS, 

ˈˉˇˎ tR  ̌ ˔ˊˈ˄ˇˌ ˉˇˎ ʰ˄ˍʽˋˍˇʽ˔ʶʾ ˋˍˇ ˁʷ˄ˍˊˇ ʲʱˊˇˎˌ R ˍˇˎ ˎʵˊˇʴˊʰ˒ʺ˃ʰˍˇˌ ʱ˃ʶˋʹˌ 

ʰˉˇˊˊˇʺˌ, ʴʽʰ ʵʽʱˁˊʽˋʹ  ̌˔ˊˈ˄ˇˌ ǘ ȳL ʰ˄ʰ˒ʷˊʶˍʰʽ ˁʰʽ ˖ ̩ˁʶ˄ˍˊˇʲʰˊʽˁˈˌ ˔ˊˈ˄ˇˌ ˎˋˍʷˊʹˋʹˌΦ 

ʅˏ˃˒˖˄ʰ ˃ʶ ˍˇ˄ bŀǎƘ όмфрфύΣ ˇ ̝ ˊˈ˄ˇˌ ˎ ˋˍʷˊʹˋʹˌ ǘ ȳLΣ ʰˉˇˍʶ˂ʶʾΣ ˔ʰˊʰˁˍʹˊʽˋˍʽˁˈ ̱ ʹˌ ˂ ʶˁʱ˄ʹˌ 

ˁʰʽ ˈ˔ʽ ʶ˄ˈˌ ˃ʶ˃ˇ˄˖˃ʷ˄ˇˎ ˎʵˊˇʴˊʰ˒ʺ˃ʰˍˈˌ ˍʹˌ. ʍˋˍˈˋˇΣ ʰˉ˂ˇˉˇʽʹˍʽˁʱ ʷ˔ʶʽ ʶˉʽˁˊʰˍʺˋʶʽΣ 

ʰ˄ˍʾ ˍˇˎ ǘ ȳL ˄ h˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ˍ ̌˃ʷʴʶʻˇˌ tL ˍˇ ˇˉˇʾˇ, ˈ˃˖ˌ, ʵ ʁ˃ˉˇˊʶʾ ˄ hʻʶ˖ˊʹʻʶʾ ˖ ̩

˔ʰˊʰˁˍʹˊʽˋˍʽˁˈ ˍʹˌ ˂ʶˁʱ˄ʹˌΣ ʰ˒ˇˏ ʶ˅ʰˊˍʱˍʰ ̔ˁʰʽ ʰˉˈ ˍ ́ ˃ˇˊ˒ʺ ˍˇˎ ˎʶˍˇʴˊʰ˒ʺ˃ʰˍˇˌ 

ό5ƛƴƎƳŀƴΣ мффпύΦ ɾʽʰ ʱ˂˂ʹ ˁʰˍʱ ˉˊˇˋʷʴʴʽˋʹ ʰ˄ʰ˂˂ˇʾ˖ˍʹ ʵʽʱˊˁʶʽʰΣ ʶʾ˄ʰʽ  ̌ ˔ˊˈ˄ˇˌ 

ˋˎʴˁʷ˄ˍˊ˖ˋʹˌ  ̋˔ˊˈ˄ˇˌ ˋˎˊˊˇʺˌ ˇ ˇˉˇʾˇˌ ʶˁ˒ˊʱʸʶʽ ˍ ̌˔ˊˈ˄ˇ ˉˇˎ ʰˉʰʽˍʶʾˍʰʽ ʴʽʰ ˄ h˒ʻʱˋʶʽ 

ˍ ̌˄ ʶˊˈ ̄ ˇˎ ̀ ˎ˃ʲʱ˂˂ʶʽ ̀ ˍʹ˄ ɦ ˃ʶˋʹ h ˉˇˊˊˇʺΣ ʰˉˈ ̱  ̌̄ ʽˇ h ˉˇ˃ʰˁˊˎˋ˃ʷ˄ˇ ˎ ʵˊʰˎ˂ʽˁʱ ˋʹ˃ʶʾˇ 
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ˍʹˌ ˂ʶˁʱ˄ʹˌ ˋˍʹ ʵʽʰˍˇ˃ʺ ʶ˅ˈʵˇˎΦ ʁ ˔ˊˈ˄ˇˌ ˋˎʴˁʷ˄ˍˊ˖ˋʹˌ ʶ˃˒ʰ˄ʾʸʶˍʰʽ ˋˍˇ ʅ˔̋˃h 3.5, ˖ ̩  ́

˔ˊˇ˄ʽˁʺ ʰˉˈˋˍʰˋʹ ʰˉˈ ˍ ́˂ʺ˅ʹ ˍʹˌ ʶ˄ʶˊʴˇˏ ʲˊˇ˔ʺˌ ˃ʷ˔ˊʽ ˍ ́˂ʺ˅ʹ ˍʹˌ ʱ˃ʶˋʹˌ ʰˉˇˊˊˇʺˌΣ 

ʵʹ˂ʰʵʺ tc := tɲ ς tɾ. 

 
ʅ˔ʺ˃ʰ  3.5: ʅˁʰˊʾ˒ʹ˃ʰ ̱ ˎˉʽˁˇˏ ˎ ʵˊˇʴˊʰ˒ʺ˃ʰˍˇˌ h ˉˇˊˊˇʺˌ ˃ ʁ̱  ̌h ˄ˍʾˋˍˇʽ˔ˇ ˎ ʶˍˇʴˊʱ˒ʹ˃ʰ 

όʃʹʴʺΥ ɼˇˎˍˋˇʴʽʱ˄˄ʹˌ ˁʰʽ ʀʰ˄ʻˈˉˇˎ˂ˇˌΣ нлмсύ 

ʅˏ˃˒˖˄ʰ ˃ʶ ˍˇ˄ ʃʰˉʰʸʰ˒ʶʽˊʾˇˎ όмфуоύΣ ʹ ˔ˊˇ˄ʽˁʺ ˁʰˍʰ˄ˇ˃ʺ ˍʹˌ ʰˉˇˊˊˇʺˌΣ ʹ ˇˉˇʾʰ 

ʶˁ˒ˊʱʸʶˍʰʽ ʰˉˈ ˍˇ ˋ˔ʺ˃ʰ ˍˇˎ ˎʵˊˇʴˊʰ˒ʺ˃ʰˍˇˌΣ ʶˉʹˊʶʱʸʶˍʰʽ ʰˉˈ ˁ˂ʽ˃ʰˍʽˁˇˏˌ ˉʰˊʱʴˇ˄ˍʶˌΣ 

ˁʰʻ˗ˌ ʶˉʾˋʹˌ ˁʰʽ ʰˉˈ ˍʰ ˍˇˉˇʴˊʰ˒ʽˁʱ ˁʰʽ  ʴʶ˖˂ˇʴʽˁʱ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˍʹˌ ˂ʶˁʱ˄ʹˌ 

ʰˉˇˊˊˇʺˌΦ ɱʶ˄ʽˁʱΣ ˃ˉˇˊʶʾ ˄ʰ ʻʶ˖ˊʹʻʶʾ ˈˍʽ ʹ ˁʰ˃ˉˏ˂ʹ ʰ˄ˈʵˇˎ ˍˇˎ ˎʵˊˇʴˊʰ˒ʺ˃ʰˍˇˌ 

ʵʽʰ˃ˇˊ˒˗˄ʶˍʰʽ ˁˎˊʾ˖ˌ ʰˉˈ ˍʰ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˍʹˌ ʲˊˇ˔ʺˌ ˉˇˎ ˉˊˇˁʰ˂ʶʾ ˍʹ˄ ʰˉˇˊˊˇʺΣ ʶ˄˗ 

ʹ ˁʰ˃ˉˏ˂ʹ ˁʰʻˈʵˇˎ ʶʾ˄ʰʽ ˋ˔ʶʵˈ˄ ʰ˄ʶ˅ʱˊˍʹˍʹ ʰˉˈ ˍʰ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˍʹˌ ʲˊˇ˔ʺˌ όɾʽ˃ʾˁˇˎ 

ˁʰʽ ɾˉʰ˂ˍʱˌΣ нлмнύ. 

ɶ ɾʷʻˇʵˇˌ ̱ ˖˄ ɹ̀ˈ˔ˊˇ˄˖˄ ɼh ˃ˉˎ˂˗˄ 

ɶ ˃ ʷʻˇɻ̩̌ ̝ ˊˈ˄ˇˎ - ʁ ˉʽ˒ʱ˄ʶʽʰˌ ʲʰˋʾʸʶˍʰʽ ˋˍˇ ʽˋˍˈʴˊʰ˃˃ʰ ˔ˊˈ˄ˇˎ - ʁ ˉʽ˒ʱ˄ʶʽʰˌ ˉˇˎ ʶˁ˒ˊʱʸʶʽ 

ˍʹ ˋ˔ʷˋʹ ˃ʶˍʰ˅ˏ ˍˇˎ ˔ˊˈ˄ˇˎ ʵʽʰʵˊˇ˃ʺˌ ˍʹˌ ʰˉˇˊˊˇʺˌ ˁʰʽ ˍʹˌ ʶˉʽ˒ʱ˄ʶʽʰˌ ˍʹˌ ˂ʶˁʱ˄ʹˌ 

ʰˉˇˊˊˇʺˌ ˉˇˎ ˋˎ˃ʲʱ˂˂ʶʽ ˋˍʹ˄ ʰˉˇˊˊˇʺ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹˌ ˔ˊˇ˄ʽˁʺˌ ˉʶˊʽˈʵˇˎ 
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όɾŎ/ǳŜǊƴΣ мфуфύΦ ɶ ˂ʶˁʱ˄ʹ ˔˖ˊʾʸʶˍʰʽ ˋʶ ˎˉˇˉʶˊʽˇ˔ʷˌ ˃ʶ ˁʰ˃ˉˏ˂ʶˌ ˉˇˎ ˇ˄ˇ˃ʱʸˇ˄ˍʰʽ 

ʽˋˈ˔ˊˇ˄ʶˌ (ʋˊʽˋˍˇ˒ʾʵʹˌΣ нллуύ.  

ɳʽʵʽˁˈˍʶˊʰΣ ˃ʁ  ˍˇ˄ ˈˊˇ ʽˋˈ˔ˊˇ˄ʶˌ ˁʰ˃ˉˏ˂ʶˌ ˁʰ˂ʶʾˍʰʽ ˇ ʴʶ˖˃ʶˍˊʽˁˈˌ ˍˈˉˇˌ ˍ˖˄ ˋʹ˃ʶʾ˖˄ ˈˉˇˎ 

ˇʽ ˋˍʰʴˈ˄ʶˌ ˍʹˌ ʲˊˇ˔ʺˌ ˉˇˎ ˉʷ˒ˍˇˎ˄ ʶ˄ˍˈˌ ˍʹˌ ˂ʶˁʱ˄ʹˌ ʰˉʷ˔ˇˎ˄ ˔ˊˇ˄ʽˁʱ ˍʹ˄ ʾʵʽʰ ʰˉˈˋˍʰˋʹ 

ʰˉˈ ˍʹ˄ ʷ˅ˇʵˇ ˍʹˌ ˂ʶˁʱ˄ʹˌ όɼʰʲʲʰʵʱΣ нлмнύ. ʁʽ ʽˋˈ˔ˊˇ˄ʶˌ ˁʰ˃ˉˏ˂ʶˌ ʵʶ ʵˏ˄ʰˍʰʽ ˄ʰ 

ʵʽʰˋˍʰˎˊ˖ʻˇˏ˄ ˃ ʶˍʰ˅ˏ ˍˇˎˌΣ ˁ ʰʻ˗ˌ ʹ ˁʰʻʶ˃ʾʰ ̄ ʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ̀ ʹ˃ʶʾʰ ɻ ʽʰ˒ˇˊʶˍʽˁʺˌ ˔ˊˇ˄ʽˁʺˌ 

ʰˉˈˋˍʰˋʹˌ ʰˉˈ ˍʹ˄ ʷ˅ˇʵˇ ˍʹˌ ˂ʶˁʱ˄ʹˌ ˁ ʰʽ ˃ˉˇˊˇˏ˄ ˄ʰ ʶˁˍʶʾ˄ˇ˄ˍʰʽ ˃ˈ˄ˇ ʁ ˄ˍˈˌ ˍ˖˄ ˇˊʾ˖˄ ̱ ʹˌ 

˂ʶˁʱ˄ʹˌ (Dooge, 1959). 

ʆˇ ˃ˇ˄ˍʷ˂ˇ ˍ˖˄ ʽˋˈ˔ˊˇ˄˖˄ ˁʰ˃ˉˎ˂˗˄ ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ʴʽʰ ˍˇ ˃ʶˍʰˋ˔ʹ˃ʰˍʽˋ˃ˈ ˍʹ̩ ʶ˄ʶˊʴˇ ˏ

ʲˊˇ˔ˈˉˍ˖ˋʹ ̩̀ ʶ ʰˉˇˊˊˇʺ ˂ ʰ˃ʲʱ˄ˇ˄ˍʰˌ ˎˉˈ˕ʹ ̱ ˇ ˔ˊˈ˄ˇ ˉˇˎ ʰˉʰʽˍʶʾˍʰʽ ʴʽʰ ˄ʰ ˁʰˍʰ˂ʺ˅ʶʽ ̱ ˇ 

˄ʶˊˈ ʰˉˈ ˁʱʻʶ ˋʹ˃ʶʾˇ ˍʹˌ ˂ʶˁʱ˄ʹˌ ˋˍʹ˄ ʷ˅ˇʵ ̍ˍʹˌΦ ɱʽʰ ˍˇ ˋˁˇˉˈ ʰˎˍˈ ˉʰˊʱʴʶˍʰʽ ˍˇ 

ʽˋ̱̍ ʴˊʰ˃˃ʰ ˔ˊˈ˄ˇˎ ς ʁ ˉʽ˒ʱ˄ʶʽʰˌ ̱ ʹˌ ˎˉˈ ˃ʶ˂ʷˍʹ ˂ ʶˁʱ˄ʹˌΣ ˍˇ ˇˉˇʾˇ h ˉʶʽˁˇ˄ʾʸʶʽ ˍʹ ˋ˔ʷˋʹ ˍˇˎ 

˔ˊˈ˄ˇˎ ʵʽʰʵˊˇ˃ʺˌ ˍʹˌ ʰˉˇˊˊˇʺˌ ˁʰʽ ˍʹˌ ʶˉʽ˒ʱ˄ʶʽʰˌΦ ʁ /ƭŀǊƪ (1945) ʺˍʰ˄ ˇ ˉˊ˗ˍˇˌ ˉˇˎ 

ʶʽˋʺʴʰʴʶ ˍʹ ˃ʷʻˇʵˇ ˍˇˎ ʽˋˍˇʴˊʱ˃˃ʰˍˇˌ ˔ˊˈ˄ˇˎ ς ʶˉʽ˒ʰ˄ʶʾʰˌ, ˋˁ ˇˉˈˌ ˍʹˌ ˇˉˇʾʰˌ ʶʾ˄ʰʽ ʹ 

ʶˏˊʶˋʹ ˍˇˎ ʴʶ˖˃ʶˍˊʽˁˇˏ ˍˈˉˇˎ ˍ˖˄ ˋʹ˃ʶʾ˖˄ ˉˇˎ ʰˉˇˊˊʷˇˎ˄ ˍʹ˄ ʾʵʽʰ ˔ˊˇ˄ʽˁʺ ˋˍʽʴ˃ʺΦ 

ʍˋˍˈˋˇΣ ʹ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ˃ʷʻˇʵˇˌ ʵʶ ˂ʰ˃ʲʱ˄ʶʽ ˎˉˈ˕ʹ ˍʹ˄ ʰˉˇʻʹˁʶˎˍʽˁˈˍʹˍʰ ˍʹˌ ˂ʶˁʱ˄ʹˌ 

ˁʰʽ ˁʰˍʱ ˋˎ˄ʷˉʶʽʰ ˁˊʾ˄ʶˍʰʽ ˁʰˍʱ˂˂ʹ˂ʹ ʴʽʰ ʶ˒ʰˊ˃ˇʴʺ ˃ˈ˄ˇ ˋʶ ˃ʽˁˊʷˌ ʺ ˃ʶˋʰʾˇˎ ˃ʶʴʷʻˇˎ̩  

˂ʶˁʱ˄ʶˌΦ ɳˉʽˉ˂ʷˇ˄Σ ʽˋ˔ˏˇˎ˄ ˇʽ ʵˏˇ ʰˊ˔ʷˌ ˍˇˎ ˃ˇ˄ʰʵʽʰʾˇˎ ˎʵˊˇʴˊʰ˒ʺ˃ʰˍˇˌΣ ʹ ʰˊ˔ʺ ˍʹˌ 

ʰ˄ʰ˂ˇʴʾʰˌ ˁʰʽ ʹ ʰˊ˔ʺ ˍʹˌ ʶˉʰ˂˂ʹ˂ʾʰˌ, ˍˇ ˇˉˇʾˇ ˋʹ˃ʰʾ˄ʶʽ ˈˍʽ ʴʽʰ ˍˇ˄ ˎˉˇ˂ˇʴʽˋ˃ˈ ˍʹˌ 

ˉ˂ʹ˃˃ˎˊʽˁʺˌ ʰˉˇˊˊˇʺˌ ʶ˒ʰˊ˃ˈʸʶˍʰʽ ˃ʾʰ ˁʰʽ ˃ˇ˄ʰʵʽˁʺ ˋˎ˄ʱˊˍʹˋʹΣ ʰ˄ʶ˅ʱˊˍʹˍʰ ʰˉˈ ˍʽˌ 

˃ʶˍʰʲˇ˂ʷˌ ˍʹˌ ʷ˄ˍʰˋʹˌ ˍʹˌ ʶ˄ʶˊʴˇˏ ʲˊˇ˔ˈˉˍ˖ˋʹˌ ό{ŀƎƧŀŦƛŀƴ Ŝǘ ŀƭΦΣ нллнύ. 

ʅˍʹ˄ ˉʰˊˇˏˋʰ ʶˊʴʰˋʾʰΣ ʹ ˉʰˊʰʴ˖ʴʺ ˍˇˎ ˃ˇ˄ʰʵʽʰʾˇˎ ˎʵˊˇʴˊʰ˒ʺ˃ʰˍˇˌ ʷʴʽ˄ʶ ˃ʶ ˍʹ ˃ʷʻˇʵˇ 

ˍ˖˄ ʽˋˈ˔ˊˇ˄˖˄ ˁʰ˃ˉˎ˂˗˄ ˋʶ ˉʶˊʽʲʱ˂˂ˇ˄ GIS, ˃ ʶ ˍʹ ʲˇʺʻʶʽʰ ˍ˖˄ ˂ˇʴʽˋ˃ʽˁ˗˄ ArcGIS ˁ ʰʽ HEC-

GeoHMS.  

ʍˌ ʵʶʵˇ˃ʷ˄ʰ ʶʽˋˈʵˇˎ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ˍˇ ˕ʹ˒ʽʰˁˈ ˃ˇ˄ˍʷ˂ˇ ʶʵʱ˒ˇˎˌ όDEMύΣ ʹ ˁʰˍʰ˄ˇ˃ʺ 

ˍˇˎ ˎʵˊˇʴˊʰ˒ʽˁˇˏ ʵʽˁˍˏˇˎ ˁʰʽ ˇ ˔ʱˊˍʹˌ ˔ˊʺˋʶ˖˄ ʴʹˌ όCorine, 2012). ɶ ʵʽʰʵʽˁʰˋʾʰ 

ˉˊˇˋʵʽˇˊʽˋ˃ˇˏ ˍˇˎ ˃ˇ˄ʰʵʽʰʾˇˎ ˎʵˊˇʴˊʰ˒ʺ˃ʰˍˇˌ ʶ˒ʰˊ˃ˈˋˍʹˁʶ ˋʶ ˍʷˋˋʶˊʽˌ ʻʷˋʶʽˌ 

ˎʵʰˍˇˊʶˏ˃ʰˍˇˌ ʶ˄ˍˈˌ ˍʹˌ ˎʵˊˇ˂ˇʴʽˁʺˌ ˂ʶˁʱ˄ʹˌ ʰˉˇˊˊˇʺˌ ɮ˂ʺ ɳ˒ʷ˄ˍʹΦ ʁʽ ʻʷˋʶʽˌ ʰˎˍʷˌ 

ʶˉʽ˂ʷ˔ʻʹˁʰ˄ ˃ʶ ʲʱˋʹ ˍˈˋˇ ˍˇˎ ˔ʱˊˍʹ ˍ˖˄  ˉ˂ʹ˃˃ˎˊʽˁʱ ʶˎʱ˂˖ˍ˖˄ ˉʶˊʽˇ˔˗˄ ˉˇˎ ˉˊˇʷˁˎ˕ʶ 

ʰˉˈ ˍʹ˄ ˉˇ˂ˎˁˊʽˍʹˊʽʰˁʺ ʰ˄ʱ˂ˎˋʹ ˈˋˇ ˁʰʽ ʰˉˈ ˍˇ ʽˋˍˇˊʽˁˈ ˉ˂ʹ˃˃ˎˊʽˁ˗˄ ʶˉʶʽˋˇʵʾ˖˄Σ ʶ˄˗ 

ˋˎ˄ʶˁˍʽ˃ʺʻʹˁʶ ˁʰʽ ˍˇ ˁˊʽˍʺˊʽˇ ˍʹˌ ʶʴʴˏˍʹˍʰˌ ˋʶ ˇʽˁʽˋ˃ˈΦ ʅˎʴˁʶˁˊʽ˃ʷ˄ʰΣ ʶˉʽ˂ʷ˔ʻʹˁʰ˄ ˇʽ 

ʻʷˋʶʽˌ ˃ʶ ˍʰ ̌ ˄ˈ˃ʰˍʰ ɼʰ˂ʰ˃ˉʱˁʰΣ ʃˏ˂ʹΣ ɾˇˎʸʱˁʽ ˁʰʽ ɿˇ˃ʺΣ ˋˍʰ ʲˈˊʶʽʰΣ ˄ˇˍʽˇʵˎˍʽˁʱΣ ˄ˈˍʽʰ 



ɼʶ˒ʱ˂ʰʽˇ 3 ς ɾʶʻˇʵˇ˂ˇʴʾʰ                        ɲʽˉ˂˖˃ʰˍʽˁʺ ɳˊʴʰˋʾʰΥ ɸʶˇʵ˗ˊʰ ɵΦ ɮ˄ʵˊʽˁˇˉˇˏ˂ˇˎ 
 

89 
 

ˁʰʽ ˄ˇˍʽˇʰ˄ʰˍˇ˂ʽˁʱ ˍʹˌ ˉʶˊʽˇ˔ʺˌ ˃ʶ˂ʷˍʹˌΣ ʰ˄ˍʾˋˍˇʽ˔ʰΣ ˈˉ˖ˌ ˒ʰʾ˄ʶˍʰʽ ˋˍˇ ˔ʱˊˍʹ ˍˇˎ 

ʰˁˈ˂ˇˎʻˇˎ ˋ˔ʺ˃ʰˍˇˌ όʅ˔ʺ˃ʰ оΦсύΦ 

 
ʅ˔ʺ˃ʰ  3.6: ɸʷˋʶʽˌ ʶ˄ʵʽʰ˒ʷˊˇ˄ˍˇˌ ʴʽʰ ˍʹ˄ ˎʵˊˇ˂ˇʴʽˁʺ ʰ˄ʱ˂ˎˋʹ όʃʹʴʺΥ ɹʵʾʰ ʶˉʶ˅ʶˊʴʰˋʾʰύ 

ɶ ʵʽʰʵʽˁʰˋʾʰ ˉˇˎ ʰˁˇ˂ˇˎʻʶʾˍʰʽ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˋˎ˄ˇˉˍʽˁʱ ˍʰ ʶ˅ʺˌ ˋˍʱʵʽʰΣ ˍʰ ˇˉˇʾʰ 

ʰ˄ʰ˂ˏˇ˄ˍʰʽ ˋˍʹ ˋˎ˄ʷ˔ʶʽʰ: 






































































































