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Abstract

Urban parks are the natural assets of a city. Increased population and rapid urbanization
was a resultant of the industrial revolution, which led to a tremendous decline in nature.
Intolerable living conditions in the city led to the urban park movement, with the
objective of increasing quality of life in the city. Up until the nineteen nineties, urban
parks became associated with crime, vandalism and neglect. However, due to changing
priorities amongst urban residents and decision makers, attention was called to the
irreplaceable value of parks as cultural and natural resources. Today, urban parks are not
only visual and recreational assets to a community, they drastically contribute to urban
policy objectives, inevitably having an economic effect on the city, by creating job
opportunities, building community relationships and contributing to the general health of
people and the environment.

The economic value of urban parks has been the subject of many international research
studies with the implementation of traditional economic value methods such as hedonic
price method, travel cost method and contingent valuation method (CVM). However,
traditional economic valuation methods fall short of providing reliable, credible and
concrete monetary value of urban parks.

Within Israel, Hayarkon Park's economic value has been estimated by two research
studies, one conducted academically, the other by the government. Both studies
implemented the hedonic method and CVM. Both national and international research
studies showed various limitations and discrepancies in results, leading to the
identification of a gap in research for the economic value of Hayarkon Park. Doing an
economic evaluation is something that requires updating and is crucial for Hayarkon park
as the latest valuation was conducted over eight years ago and the park has been
subjected to many changes since then including 'threats' of a new highway and residential
area. Any adjustment has an economic impact on the value of the park.

Therefore, simply repeating previous studies would not be sufficient in identifying the
most accurate economic value of the park to date as too many aspects do not take into
account the changes taking place. However, by using the Choice Modelling method, the
most accurate economic value of Hayarkon Park can be obtained because it takes
different scenarios into account. Different attributes are measured separately because

individuals are forced to make a trade-off between two or more scenarios. Multi-nominal



logit models are used to analyze possible outcomes in Hayarkon Parkto a given set of
attributes. Therefore, determining the value of different attributes of Hayarkon park,
whether it mean conserving or developing, can be placed cohesively according to the
level of importance and understanding the public have.

Preliminary findings from a focus group containing 75% Tel Aviv residents and 25%
from Tel Aviv suburbs allowed for the allocation of four main attributes: Yarkon river,
bio-diversity, sports and activities and human development, with general taxation being
the preferred payment method. General taxation was determined during the focus group
through a contingent valuation question of willingness to pay for the possible
enhancement of an urban park at an annual tax increase. Therefore, allocating six tax
brackets from 0 to 1000 NIS, in 200 NIS increments. The d-optimal design created 25
choice options, minimizing possible outcomes that are unlikely to occur. This allows ten
bundles of five choice sets to be handed out to respondents with attributes being
represented visually by symbols. Respondents will initially watch a PowerPoint
presentation and later given to opportunity to clarify any confusion with the interviewer.
This will be followed by presenting the choice task to the respondents in order to
determine which scenario they have a preference for. However, it is of crucial importance
to adhere to correct and professional procedure for further research as any survey is open
to scrutinisation. Results can have an impact on policy and community decision making
and therefore any difficulties must be anticipated and minimized.

The beneficial attributes of Hayarkon Park is in danger of being undervalued or
eliminated and therefore assigning an economic value using Choice Modelling allows for
the most feasible use of the valuation. Implications of such can have an impact on future
legislation and policy for a developing urban neighborhood, which in turn can have a

positive effect on the community and society as a whole.



Introduction

Urban parks are small-scale green open spaces in cities, a type of nature in close
proximity to where people live and work. Like all natural ecosystems, open spaces
provides a variety of functions that satisfy humans. Parks and public open spaces can
function as large-scale green machines. Urban landscapes filter air and water, cool the
environment, produce oxygen, provide a habitat for wildlife and make big contributions
to carbon reduction targets (Corner, 2009). In addition to their numerous environmental
and ecological services, the presence of natural areas fundamentally contributes to quality
of life. Urban nature provides important social and psychological benefits to human
societies, which enriches human life with meaning and emotion (Chiesura, 2004).

It will never be possible to completely calculate the economic value of open spaces,
and even attempting to evaluate the economic value is very difficult (Fausold and
Lilieholm, 1996). This is because the open space is having an economical social value
that cannot be measured by the market mechanism. Much of the economic value
associated with open space activities can be examined as use and non-use value. Use
value results from current use of the resource, including consumptive uses, non
consumptive uses (camping, boating) and indirect uses (reading books in the park).
Furthermore, in Israel, most open spaces and urban parks are considered public goods,
meaning they can be enjoyed without having to pay for them. Their use is not usually
limited and up to a certain capacity the use by one person does not lessen the enjoyment
for another person. Therefore, there is no incentive for one person to invest effort and
money in the conservation of these spaces, making it impossible to obtain optimum
allocation through the market mechanism (Zakai, 2002).

Albeit the difficulty in evaluating the economic value of open spaces, it is nonetheless
extremely important to do so. Maintaining an open space is a public-political decision
and economic assessment is an important tool that aids in guarding open spaces.

The aim of this research proposal is to contribute to the knowledge connected with the
economic value of open spaces through case studies on Hayarkon Park in Tel Aviv.
The following paper implements the Choice Modelling method, which is considered the
most advanced method to date. The research hypothesis is that Choice Modelling will
provide a more accurate economic value of the separate attributes of Park Hayarkon,

and will allow for the valuation of different scenarios.



This research is very important. Hayarkon Park is the largest and most famous park in
Israel. However, it suffers from strong development pressures, mainly converting open
areas in it into expensive buildings and highway (Please refer to appendix 1, Threats to
Hayarkon Park, p32). The values measured in the research will be able to give full
understanding of the total economic value of Hayarkon Park and of its different
attributes. This can serve as a basis for future discussions concerning Hayarkon Park and

other open spaces.



Literature Review

Urban Parks — Background

Urban Parks are a type of urban open space. They are traditionally characterized by their
horticultural design, recreational value and open space to the public. Some contain semi-
natural habitats such as woodlands, heaths and wetlands. While the horticultural history
of urban parks is one of their main characteristics, reflected in their formal garden
designs and high concentration of exotic species of flora, the more recent parks are
characterized by informal design, favorable maintenance to wildlife and a preference for
native vegetation (Tzoulas and James, 2004). An urban park are also known as a
municipal park (North America) or a public park, public open space or municipal gardens
(United Kingdom). These are parks in cities and other asociated places offering recreation
and green space to residents and visitors to the municipality. The design, operation and
maintenance is usually done by government, typically on the local level. Occasionally
they are contracted out to a private sector company.

The urban park movement

In the nineteenth century, there became an increase in population and rapid urbanization
was a resultant of the industrial revolution. This led to a decline in nature and increased
public awareness led to the necessity of introducing natural assets to the city. This
induced the creation and development of the urban park movement with the objective of
increasing life quality in the modern city (Loures, Santos and Panagopoulos, 2007). The
movement began in England (Loures et al, 2007) with the creation of public city parks.
Victoria Park was considered the first urban park, however, Birkenhead Park was the first
to be constructed exclusively from public money (Tate, 2004). The urban parks
movement grew during the 1840's in Britain (1850's in the United States and Canada) as a
response to the intolerable living conditions of industrial cities. The provision of urban
parks advocated providing fresh air, greenery, contact with nature and a framework for
people from all parts of society to mix. Initially, they were not public and were used only
by the privileged part of the population (Cranz and Boland, 2004). Albeit variations in
dates and emphasis, the history of urban parks can be roughly divided into four periods in
Britain, 1833-1890: Emphasis on aesthetic design, 1890-1940: Emphasis on sport, 1940-
1995: Urban parks decline, 1995> Present day revival of urban parks (Tzoulas and James
2004). In North America: the romantic (1850s—1890s); the rationalistic (1890s—1950s);



and the regenerative

(1950s— )(Boyer, 2001). Each period promoted urban parks as social reform vehicles that
would encourage healthy, wealthy, democratic, and orderly societies. Park advocates
reflected changing perceptions of society's major problems, landscapes became cultural
compositions as new features were added. By design and gradual growth, urban systems
became functionally more complex and spatially segmented (Boyer, 2001).

Many cities today have park departments and civic groups seeking to restore the fabulous
landscape parks created by landscape architects such as Olmsted, Jens Jensen and
Simmonds. These landscape architects, blending principles of naturalistic park design
from 17th to 18th century England with promising understandings of ecology, created
aesthetic wonderlands of nature within expanding urban centers where 'real’ nature was
rapidly declining (Rybczynski, 1999).

Many parks became victims of neglect due to lack of funds and workforce required for
their upkeep. However, changing priorities among urban residents and decision makers,
as evidenced by recent park restoration initiatives, have called attention to the
irreplaceable value of these places as cultural and natural resources. A 1995 forum on
urban park restoration, held at the Fourth International Outdoor Recreation and Tourism
Trends Symposium, concluded that 'ecosystem approaches' should receive greater
attention in urban park restoration efforts. This offers the potential for large urban parks
to be more than aesthetic symbols of nature, they can contribute to local and regional
biodiversity, provide critical ways that maximize habitat values, and bring nature
education experiences in close proximity to millions of people (Gobster, 2001).

Urban Parks Services

Parks have long been recognized as major contributors to the physical and aesthetic
quality of urban neighborhoods. However, a new, expanded view has materialized. This
new view extends beyond the traditional value of parks as places of recreation and visual
assets to communities, and focuses on how policy-makers, practitioners, and the public
can begin to think about parks as valuable contributors to larger urban policy objectives,
such as job opportunities, youth development, public health, and community building.
The traditional view of parks, that they provide and operate recreational facilities and
programs, is still widely embraced by community members (Walker, 2004; Ulrich and
Addoms, 1981).



Urban parks, open space and related human health issues are a critical component of any
state, regional and local infrastructure plan. By promoting the core values at stake in
building public infrastructure, they provide: children the simple joys of playing in the
park; improving health and recreation; equal access to public resources; democratic
participation in deciding the future of the community; economic vitality for all with
increased property values, local jobs, small business contracts, and affordable housing;
spiritual values in protecting people and the earth; the environmental benefits of clean air,
water, and ground; and sustainable regional planning (Loures et al, 2007). Common
features of urban parks include playgrounds, gardens, hiking, running and fitness trails or
paths, bridle paths, sports field and courts, public restrooms, boat ramps and/or picnic

facilities, depending on the budget and natural features available.
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Urban Parks Economic Value

The economic value of urban green space systems within cities and towns has been the
subject of many studies with the application of many traditional economic value methods.
This is done in the hopes of identifying the benefits of urban parks on a local, national
and even global scale. The following are examples of non market evaluation methods for
the economic value of open spaces.

Hedonic Pricing Method

While it is difficult to extract an exact monetary value of environmental open spaces, one
way that economists place an estimate of the benefits derived from urban neighborhood
parks is through the Hedonic Pricing Method. Through this method, the value of an
urban park, despite being a non-market resource, can be indirectly obtained through the
influence exercised by the environment on the market price of another good”
(Morancho,2003). The most common surrogate market used is the real-estate market.
Because it is assumed that a home is a “bundle of attributes” (Lutzenhiser and Netusil,
2001) we are able to ascertain the benefits of an urban park by examining the
“relationship between the selling price and the characteristics of the housing” (Morancho,
2003). Such environmental characteristics can include proximity to open spaces, type of
open space, or whether or not the real-estate contains a view. Through hedonic pricing,
the value that people place on an urban park can be directly observed through either the
increase or decrease in housing prices in relation to these characteristics.

Due to its ability to analyze both on-site and and external benefits of environmental open
spaces, the hedonic pricing method is widely used by economists to gain insight on the
value of urban parks worldwide. For example, a study entitled “A Hedonic Valuation of
Urban Green Areas” by Aurelia Bengochea Morancho, examines the link between
housing prices and urban green areas in the city of Castellon, Spainand finds that housing
prices decrease in relation to distance away from green spaces. According to the study,
“every 100m further away from a green area means a drop of 300,000 pesetas in the
housing price”(2003). Another article, entitled “The Effect of Open Spaces on a Home's
Sale Price” by Margot Lutzenhiser and Noelwah Netusil, further dissects the value of
urban parks by researching the effect that a specific type of open space has on housing
prices. Mimicking the conclusion of Morancho's study, they find that not only did

proximity to an urban park increase the housing prices, but the type of open space was

11



also significant, with a natural environmental area having the most positive effect
(Lutzenhiser and Netusil, 2001). Through examining the prices of real- estate in relation
to certain environmental characteristics the hedonic pricing method allows us to
indirectly infer the value placed on environmental open spaces.

While the Hedonic Pricing Method provides advantageous tools in determining values for
open environmental spaces, it is still rife with limitations and inaccuracies. As explained
by Thomas More, Thomas Stevens and P. Geoffrey Allen in the article “Valuation of
Urban Parks” (1988), hedonic pricing, when compared with other economic valuation
techniques, is an appealing choice in that it is the only technique that “captures the value
of external benefits and costs...and is based on actual transaction data.” As apposed to
relying on hypothetical situations, it allows for a value to be placed on urban parks
through the concrete, observable behavior of home-purchasing patterns. Despite this
quality, however, the hedonic pricing method is an inadequate tool in unmasking the true
value of an environmental space. Utilizing this method for open spaces valuation is
problematic because there are “so many factors influencing property values, it is difficult
to sort out specific park effects with accuracy” (More, Stevens, and Allen,1988). In
addition to assuming that people have the luxury to select a combination of the housing
features they prefer, this technique also limits valuation to environmental attributes that
are strictly related to the housing-market, while not providing an effective tool for
discriminating independent environmental attributes.

Travel Cost Method

Another avenue used to assign a value to open spaces is a technique called the Travel
Cost Method, which can be utilized in order to quantify the recreational benefits of park
users in an otherwise non-market public commodity. Much like the hedonic pricing
method, travel cost method allows us to equate the value of an open space with
observable monetary transactions, this time with “expenditure related to recreational
travel” and “out of pocket costs associated with distance traveled and value of time spent
traveling” (Lamtrakul, Hokao, Teknomo, 2005). The value of the open space, therefore,
is assumed to be “equal to the cost of travel” (More, Stevens, and Allen, 1988), a number
which is obtained through field study and personal interviews. Travel Cost Method
allows us place a numerical value on the benefit derived from park users by examining

their willingness-to-pay in order to both travel to the destination as well as how much
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they are willing to spend for the on-site amenities of the open space. Using this method
in their investigation of recreation behavior of domestic tourists within India, Pradeep
Chaudhry and Vindhya P. Tewari, in a study entitled*““Managing urban parks and gardens
in developing countries: a case from an Indian city” (2010), were able to calculate
through on-site questionnaires and surveys, that the “consumer surplus per tourist, per
visit is Rd. 308 ($6.40).” Knowing how many people annually travel to visit the urban
park, Chaudhry and Tewari are able to analyze that the “annual recreational value of
urban parks and gardens of the City Beautiful was estimated as Rs. 308 x 0.30 = Rs.
92.40 million (US$ 1.93 million)” (2008).

Despite its advantages, economists face many problems when attempting to valuate open
spaces with the travel cost method. While this method does allow for observable, travel-
incurred transactions to be the proxy for environmental values, it is difficult to attain
reliable figures due to the nature of the method. Alan Randall, in his article “A Difficulty
with the Travel Cost Method” (1994), argues that “there are a number of persistent
difficulties with TCM.” He goes on to elaborate the nature of these problems, including
activities and visits to multiple sites, treatment of substitute [sites], and the problem of
calculating the time cost of travel (1994). Due to the fact that this method equates money
and time spent to travel with value of the open space, it “generally does not work well for
neighborhood parks because of the very small differences in user origins” (More,
Stevens, and Allen, 1988). The value ascertained by the travel cost method might not
accurately depict the value of an urban park due to the fact that it is most frequented by
local residents who do not necessarily spend a lot of money to reach the destination, but
place a high value on the space, nevertheless. Despite its usefulness in obtaining an
estimate value that people place on open spaces, all of these limitations ultimately render
the travel cost method as an ineffective tool for calculating a reliable, universal figure.
Contingent Valuation Method

Contingent Valuation Method, or CVM, differs from the Hedonic Pricing Method or
Travel Cost Method in that it does not utilize a surrogate market to estimate the value of
an environmental space, but rather poses hypothetical situations to elicit values. In
contrast to the former methods, CVM is a non-market, stated-preference valuation
method that is used to value specific environmental changes from the status quo. By

conducting a CVM, surveys or interviews are used to estimate the value of an open space
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in relation to respondents' stated willingness to pay “towards the preservation or
improvement of an environmental asset” (Tyravainen and Vaananen, 1997). In an effort
to determine the value of urban forests in Finland, for example, a study entitled “The
Economic Value of Urban Forest Amenities: an application of the contingent valuation
method” by Liisa Tyravainen and Hannu Vaananen determins that not only arethe
“majority of visitors willing to pay for the use of wooded recreational areas” but that
“half of the respondents were willing to pay...to prevent the reduction of wooded parks in
the housing area” (1997). In another study, “The Economic Value of Old Growth Trees
in Israel,” Israeli researchers Nir Becker and Shirra Freemon (2009) estimate the annual
value of old growth trees in Israelusing the Contingent Valuation Method. They
conclude, through respondents' stated willingness-to-pay, that the annual benefit attained
from these trees range between 2.35 and 19.9 million Euros.

While CVM provides useful tools that other valuation techniques do not offer, it is the
least reliable and credible form of environmental valuation and often its results are not
accepted. One major advantage that CVM offers is that, unlike hedonic pricing and
travel cost method, one can estimate the value placed on non-use assets, as well as
estimate the bequest and existence values of certain environmental assets (Becker and
Freemon,2009). Although this is one major advantage, CVM suffers from a number of
shortcomings, and as noted by Tyravainen and Vaananen, “the weakness of this method is
that responses are based on hypothetical and not actual behavior” (1997). Other design
issues that prove problematic in determining a credible monetary value of open spaces
include, but are not limited to, embedding problem[s], sequencing, information effect,

hypothetical bias, and strategic bias (Venkatachalam, 2003).
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Hayarkon Park — Brief Review

Hayarkon Park is the largest and most famous urban park in Israel.

Tens of thousands of visitors visit the park every week, totalling about sixteen million
visitors annually. The Park is located between Rokach Boulivard to the north and Bavli to
the south, Hadar Yosef neighborhood to the east and the mouth of the Yarkon River to the
Mediterranean on the west. The general area of Hayarkon Park is 3,500 dunams, while
the active area of the park covers an area of 3,000 dunams, of which 1400 dunams are
lawns, 1,200 dunams groves, garden beds, bushes and flowers and 400 dunams are
facilities for the crowd's welfare (Yehoshua Gardens Company, 2011). The park offers its
visitors plenty of recreational facilities and activities including varied activities for
children, challenging activities, sports facilities, cafes and restaurants, theater and
concerts, animal areas, promenades for walking and riding, special gardens,
archaeological sites, community centers etc (Please refer to appendix 2, Hayarkon Park's
Activities p33-35).

The Yarkon River runs through the park. The Yarkon is the second river in Israel(after
Yarden River) and largest coastal river, measuring27.5km. The source of the river is at
Tel Afek (Antipatris) north of Petah Tikva and it flows west through Gush Dan into the
Mediterranean Sea. Today most of the Yarkon's water is divertedto the Negev via the
national water carrier for irrigation purposes (Wikipedia, 2011). The Yarkon River is the
backbone of the park and is central to the natural and landscape value of Hayarkon Park
(Yehoshua Gardens Company, 2011).

Previous Research

The socio-economic value of Hayarkon Park has been estimated in two previous studies,
one academically and the other by the government. Nurit Zakai (2002) estimated the
economic value of Hayarkon Park in her thesis using two methods: the hedonic price
method (HPM) and contingent valuation method (CVM).

The hedonic price method estimated the influence of the park on the value of the
apartments located near it and the value of the park for the whole neighborhood.

The study area was between Arlozorov Street and Hayarkon Park and included a database
of about 1350 observations. The observations were placed on a GIS map according to
their address and were analyzed using descriptive statistics and regression models.

Zakai showed that within the study area, comparing an apartment at a distance of up to
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100 meters from Hayarkon Park, with an apartment located at a distance of 100-1500
meters from the park, the former has a 136 dollars per square meter higher value than the
latter, meaning an addition of over 11,000 dollars for an average-size apartment of 83
square meters, located closer to the park. Zakai also discovered that for apartments
located in the study area at a distance of up to 500 meters from the park, every furthering
10 meters leads to a reduction of 3.2 dollars per square meter to the value of the
apartment, i.e. a decrease of 265 dollars for a typical 83 square meters apartment.

The total added value from proximity to Hayarkon Park, at a distance of up to 100
metersfrom the park, was estimated at 37 million dollars, according to this account. This
is a lower bound value, as the calculation did not include apartments located at a distance
of more than 100 meters from the park that are still able to enjoy the park, as well as the
value of the park to other neighborhoods located within close proximity, including
Ramat-Gan or Hod Hasharon.

In the CVM method, data was gathered by the means of personal interviews, with a
sample size of 165 visitors to Hayarkon Park. The data was analyzed using descriptive
statistics in order to estimate "willingness to pay" for use of the park. Results showed that
the willingness to pay, a one time payment for the preservation of the park, was 514 NIS
per household. Zakai estimated that the total population visiting the park per year on
average was 220,000 households. In turn, this accumulated the economic value of the
park to about 113 million NIS (about 30 million dollars). Zakai acknowledged that in
order to get the true value of the park, this value must be added to additional values that
were not measured in the study, such as the "existence values" for the metropolitan
population that do not visit the park, however, still enjoy knowing that it exists and is
available to them should need be.

A study conducted by the Department of Justice, by the Government Appraiser (Aodis
and Fleischmann, 2004) examined the impact factors and evaluation methods of public
open spaces. The research focused on the theoretical, methodological and practical
aspects of assessing a public open space. It examined the economic value of two parks,
one in Jerusalem and Hayarkon Park in Tel Aviv. This research also used HPM and
CVM.

Hayarkon parks influence on housing prices was measured using the hedonic price

method via two aspects: the proximity of the park to the residential neighborhood and the
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view from the park to the adjacent apartments. The study area included several streets in
the Bavli neighborhood in Tel Aviv up to a 500 meter distance fromthe park. Results
showed that there is no influence to the distance from the park. The reason for this could
be due to the region being characterized by planer surfaces, as well as all the buildings
being closed. The flat area causes the second or third row of buildings to be partially or
completely covered by the first row of buildings, therefore, the existence of a landscape is
mainly due to the buildings in the first row. The influence of Hayarkon Park is mainly
reflected by the landscape from the apartments nearby in the first row, which adds an
average worth of 5.22%, with add-ranged volume of 1.1% - 9.2%. In addition, each
ascending floor within buildings (all having lifts) in the neighborhood added a value of
about 1.1% for the apartment. This accounted for 771 apartments in this neighborhood
with a view to the park and the price of an average apartment was 260 thousand dollars.
According to these findings the economic value of the park to the population of the
neighborhood was estimated at 10.4 million dollars. The researchers emphasized that the
economic value of the landscape as one of the benefits that the park provides, is even
higher due to the fact that there are other houses that offer the same landscape to the park
and were not taken into account. In addition, they pointed out that valuating landscape is
problematic and it is impossible to measure it with objective units as done with distance,
because the landscape has a subjective nature and the spatial boundaries of landscape
influences are not clear and objective.

The CVM research was conducted via telephone interviews with residents of Jerusalem
and the Tel Aviv area, distinguishing between the visitorsand non visitors to urban parks.
The first phase was an exploratory survey of a limited sample of 38 questionnaires in
Jerusalem, and the second phase was a telephone survey of 410 questionnaires, of
which159 questionnaires in were from Tel Aviv and the rest Jerusalem. The founding
premise was that the designation of these lands is limited solely to conservation, meaning
zero probability of development of the park. The residents were asked how much money
they are willing to pay for the park's conservation. The researchers used the data collected
from these two urban areas to assess the public benefit of urban parks in Israel to 1.491
million Jewish households in the country. The results showed that accounting for the
entire country's population, the economic value of Hayarkon Park is 25.7 million NIS

(about 5.8 million dollars), while the overall economic value of urban parks in Israel was
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estimated at 214.8 million NIS. Based on the results of the HPM and CVM, the total
economic value of Hayarkon Park was estimated as 16.2 million dollars.

Table 1 summarizes the results of the researches. We can see that there is a big difference
between the results of the academic and the government researches. Both results used the
same research methods, HPM and CVM, but got totally different estimations in each
method. The academic, objective, research estimated the park from 3.5 to 5.17 more than

the government research.

Table 1 - Summary of research results.

Academic Research Government Research
Hedonic method 37 million dollars 10.4 million dollars
CVM method 30 million dollars 5.8 million dollars
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Choice Modeling

As a stated preferences method, Choice modelling attempts to model the decision process
of an individual and by this quantify the attiutude towards a certain product. The nobel
prize in economics was awarded to Daniel McFadden. The Centre for International
Economics cited his contribution “Choice Modelling is regarded as the most suitable
method for estimating consumers’ willingness to pay for quality improvements in
multiple dimensions.” (Centre for International Economics, 2001).

Choice modelling evaluation method may avoid some of the difficulties that can be found
in contingent valuation and other stated preference methods. Simply asking people to rate
or choose their preferred item or state their WTP for the item, as done in CVM, will
generally yield no more information than the fact that people want all the benefits and
none of the costs. The choice modelling method forces individuals to make a trade-off
between two or more options. These options suggest that each product is assembled of
different attributes that can be measured separately (McFadden, 2001). For example in
Bennett and Blamey’s research (2001), when trying to calculate the WTP for a toilet
paper brand, one can separate the deciding factors that assemble the product such as
price, number of rolls in a pack, number of sheets and if the paper is recycled or not.
After determining the attributes, the spectrum of each attribute needs to be set. If each
attribute has a spectrum of 3 states (e.g. Price- 20 NIS, 30 NIS and 40 NIS) the total
number of possible combinations of products is very large- 3*=81. This number can be
reduced by eliminating unlikely and unrealistic combinations in different methods. The
chosen possible combinations are divided into bundles of up to 5 different combinations
which are handed to respondents, each respondent is confronted with the question "which
product would you prefer?" (This is different than the CVM method which asks “how
much are you willing to pay for the suggested product?”). Analyzing the data is the
complex part in this method and it can be done carefully through Multinominal Logit
Models (MNL). MNL is a regression model which is used to predict the probabilities of
the different possible outcomes of a dependent variable (the product), given a set of
independent variables (the attributes).

One main strength of this method is that compared to CVM where giving yes/no answers
may still be subject to ‘yea-saying’ by respondents giving affirmative responses which

tend to satisfy the surveys purpose. Choice experiments avoid this problem, since
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respondents get many chances in the interview to express a positive preference for a
valued good over a range of payment amounts (Pearce and zdemiroglu, 2002).

Lately, many researchers have begun to use the choice nodeling technique to estimate the
economical value of national parks. Thang Nam Do and Jeff Bennett used choice
modelling to estimate biodiversity protection values of Tram Chim National Park, a
typical wetland ecosystem of the Makong Delta in Vietnam (Nam Do and Bennet, 2007).
Morey, Buchanan and Waldma (2002) used the Choice Modelling technique to estimate
the benefits and costs to mountain bikers of changes in trail characteristics, access fees,
and site closures in national parks. Fleisher and Sternberg questioning managed to
quantify the WTP of the urban population in Israel towards green landscape,
summarizing the value people are willing to pay to prevent the mesic Mediterranean

landscape from changing to a semi-arid one (Fleisher and Sternberg, 2006).
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Hvpothesis and Research Questions

The following hypothesis was established as a result of finding the gap while researching
the literature review:

Choice Modelling will provide a more accurate economic value of the separate attributes
of Park Hayarkon, allowing for the valuation of different scenarios.

In order to prove this hypothesis, the following research questions will be answered
through the implementation of the Choice Modelling method.

1. What is the economic value of the Hayarkon Park?
2. What is the value of purifying the Yarkon River to a level of swimmable?

3. How much do people value the presence of animals, wild or domesticated,
in the park?

4. Will the addition of more sporting recreational activities, i.e. playground,
bike trails, gyms, increase or decrease the value of the park?

5. Which type of vegetation has the biggest economical impact on the park, wild
vegetation or manicured lawns?

6. What is the difference in value of Park Hayarkonwith the addition of a highway
interception?
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The Importance of the Research Questions

Maintaining an open space is a public-political decision and economic assessment is an
important tool that aids in guarding open spaces. Park Hayarkon is the largest and most
famous park in Israel and economic assessment of it is crucial. As mentioned in Section
1.9 (Previous Research), the socio-economic value of Hayarkon Park has already been
estimated in two studies, one academically and one by the government. Nevertheless, due
to the limitations and discrepancies in results previously discussed both in international
and national research, there is strong motivation to measure the economic value of the
park using a different method in order to attain a more accurate result. Choice Modelling
has the potential to predict the economic value of Park Hayarkon due to the very nature
of its methodology (explained in the methodology section).

Re-evaluation of the economic value of the park is crucial due to a number of reasons:
Firstly, the latest research was conducted over eight years ago and the last few years have
seen strong development pressures, considered as threats to the park (please refer to
appendix 1). Secondly, as can be seen in Table 1 (summarizes the results of the studies),
there is a large discrepancy between the estimations of the academic and the
governmental research, albeit both having used the same research methods, HPM and
CVM. Therefore, decision makers are unable to rely on them. Thirdly, there are
difficulties in estimating the economic value using the HPM and CVM. Both of the
studies estimation reflect only part of the real value of the park. Finally, the Choice
Modelling method will enable us not only to get a more accurate economic value of
Hayarkon Park, but also the value of separate attributes of the park, like the value of
purifying the Yarkon River to a level of swimmable or the values of different kinds of
animals in the park. This will also allow for evaluations of different scenarios of the park,
this important data that can serve as a basis for future discussions concerning Hayarkon

Park.
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Methodology and Preliminary Findings
The policy setting for this research is the development of policy on the conservation and

development of Park Hayarkon. One of the challenges in this research is identifying what
aspects of Park Hayarkon are the main attributes which constitute its economical value
Of the numerous attributes and benefits, emphasis must be placed on the major ones
capable of being explained to ordinary people, and be something which they might in
principal care about. In order to choose the deciding attributes a focus group composed of
members of the group was assembled with participants from Tel-Aviv (75%) and the
surrounding suburbs of Tel-Aviv (25%). The discussions held during the focus groups,
aimed at identifying the level of understanding that the public have for each of the
elements previously discussed on the parks attributes. This identified their views on the
importance of each attribute and what would be considered an improvement or reduction
of said attribute. Based on findings from the focus group, the focus of this study is based
on the following four main attributes:

1. Park Havarkon River. This attribute focuses on the condition of the river. In the

past the river was swimmable and now there is only an option to sail or kayak and
sit on the banks of the river. A change in the condition of the water can be drastic
for the economical value of the park.

2. Bio-diversity. As the case with many urban parks, Hayarkon park is under
constant conflict between preservation of the natural bio-diversity of the park and
introducing an artificial recreational area. The economical value of the feeling of
being in nature with a relatively high biodiversity or the comfort which is derived
from an artificial landscape can be obtained.

3. Sports and activities. A main goal of visiting the park is the recreational activities

connected to physical exercise. The trade-off between adding sports facilities and
keeping the natural characteristics of the park is addressed in this attribute.

4. Human development. The park is scattered with government and logistical
buildings, built in different areas of the park. The real estate value of these
buildings can be easily measured by the economical value of removing these
buildings through choice modeling. Nethertheless, plans of a future highway
crossing through the park may affect the economical value which people allocate

to the park.
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The payment method used in the survey was an increase in general taxation. The
reasoning behind this payment method is due to the fact that the upkeep of urban parks
are generally paid for through taxation. Participants of the focus group indicated that
taxation was their preferred payment option as compared to direct payment. Six payment
levels of taxation were used in the survey, including the 0 NIS level in the no change
option. The levels of taxation used were identified through the focus group, which was
faced with a contingent valuation question of the likely range of WTP for possible
enhancements in the urban park. The final tax levels used in the choice experiment were:

0 NIS, 200 NIS, 400 NIS, 600 NIS, 800 NIS, and 1000 NIS.

Table 2: Summary of Park Hayarkon attributes and levels used in the choice experiment

Policy Level 1 No change Policy Level 2
River Swimmable Canu-able Inaccessible
Bio-diversity Intense nature, No change Artificial landscape,
High biodiversity Low biodiversity

Sports and | Addition of bicycle, running | No change [No outdoor gyms, fewer running lanes

activities lanes and outdoor gyms

Human Remove government building | No change |Addition of highway crossing the park

development from the park. and neighborhood inside the park
Annual tax 0 200 400 | 600 800 1000
increase

Out of the 34 x 61 matrix, using d-optimal design method, 25 choice options were
created. D-optimal design is a computer algorithm aiming to minimize the possible
combinations which are most unlikely to occur. Unlike standard classical designs, such as
factorials and fractional factorials, the experimenter must specify a model for the design
before a computer can generate the specific treatment combinations (NIST e-handbook,
2003). Ten bundles of five choice sets will be handed to respondents. Thus each choice
experiment respondent will be presented with a bundle of five choice tasks, where each

choice set includes two policy options and a status quo. For ease of understanding and to
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eliminate tiring the respondents visual, symbols will be allocated for each attribute
(Please refer to appendix 3, Table 3, sample of a choice modelling survey given to
respondent p36). The actual survey will include 5 different policies.

The survey will begin with a pilot survey which will include a PowerPoint presentation
which will describe the different attributes of the park. Following the presentation of this
information, respondents will be provided with an opportunity to discuss and clarify with
the interviewer any issues of outstanding confusion. Respondents will then be informed
about the different policies which might change the attributes in the survey

Following the PowerPoint presentation, respondents will be asked to complete a survey
which will be introduced as follows:

"During the presentation, you were provided with information on Park Hayarkon. We as
a society have some options over possible policies taken in the urban park. We are
therefore interested in your opinions on what action you would most like to see taken. We
are now going to show you five alternative sets of policy designs that could be used to
enhance Park Hayarkon. In each set, you will be asked to choose the design that you
prefer.”(Christie, M. et al., 2003)

An example of a choice task will then be presented to respondents and the choice task

will be explained.
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Discussion — Anticipated Difficulties
Anticipating difficulties appropriately before conducting the continuation of this research

will minimize probability of 'failure’ and can therefore have a significant contribution to
the economic evaluation of Hayarkon park. Therefore, the following takes account of the
various difficulties that could be faced while conducting the research.

With the intent of producing reliable results for the economic value of Hayarkon park, it
is of crucial importance to meet the specific procedures required to meet the highest
professional standards. Any study is accessible to scrutiny, especially if it can form the
basis of policy decisions which has an effect on the community at large. In principle,
stated preference techniques can be used to value any impact, however, in practice,
people have cognitive limitations to stating their preferences. Although the choice model
survey may seem easily understandable to the scriber, and any confusion respondents
have can be explained by the interviewer, the respondent may not 'admit' to such. Failure
in perception translates to a failure of behaviour to respond to the effect in question. For
example, taking the different scenarios such as the biodiversity attributes from policy
one, no change to policy two, can be open to cognitive limitation. If the respondent
cannot identify with the provision being changed, whether hypothetically or in reality,
then this could lead to insufficient estimates, effecting the overall valuation of the park
(Pearce and Ozdemiroglu et al, 2002). If the attribute levels are considered too wide, this
could result in dominated alternatives, becoming less efficient for reflection (Bliener and
Rose, 2009). Therefore, taking such possibilities into account by and reviewing
respondents confusion efficiently by clearly explaining scenarios, cognitive limitation can
be significantly reduced.

Another possible difficulty is that modeling decisions and choices can be disparate.
Although understanding how respondents learn preferences and make choices is
theoretically sound, without clearly connecting this empirically to choice modelling,
efforts cannot be improved. Important roles of information processing, perception
formation, and cognitive illusions in choice modeling, which are just beginning to be
explored (McFadden, 2001). The presence of these econometric calculation should be
highlighted as each small variation can lead to a grand change in the overall result.
Choice modeling can capture better insights than other stated preferences methods,
however, choices are made by different groups of subjects viewing different choice sets
with no feedback. This means they have no responsibility for their choices (Louviere and
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Meyer, 2008). For the continuation of this research, the survey must present the dilemma
to the respondents in order for them to will feel like there will be feedback to their
choices.

Adhering to correct procedure and intent will derive the truest, accurate and concrete

results possible.
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Summary
Park Hayarkon, an expansive urban park with many attributes and services, provides the

community with many benefits that are difficult to value economically. The value of the
recreational amenities and environmental benefits that the park provides cannotalways be
calculated in economic terms and therefore are in danger of being undervalued or
eliminated. Past research utilizing classic economic valuation approaches have attempted
at assigning a monetary value to the park, with many limitations and discrepancies
between them. Choice Modelling, unlike the other techniques, allows for the
discrimination of all the individual attributes of the park in order to calculate the most
accurate and useable economic value.

In order to ensure the preservation or conservation of this natural environmental space
within the constantly developing urban neighborhood, it is of the utmost importance that
we are able to place an accurate monetary value on Park Hayarkon. Being able to do so
provides a better insight for legislation when allocating budgetary allowances and city
planning. Choice Modelling establishes a concrete, accurate, and reliable economic
valuation of the park, without which, might allow the park to be underestimated in its
value and benefits in which it provides to the community. In that it discriminates
between different park scenarios, this method allows for the most in depth understanding
of what is most highly valued in the urban park and grants policy makers a detailed
roadmap of how to implement it, which could also translate nationally and

internationally.
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Appendicies
Appendix 1: Threats to Hayvarkon Park

To date, about 18% of Hayarkon Park is not open to the public.

To establish the park's openness, the Interior Ministry prepared a regional plan that
defined the permissible uses of the park, however, the Interior Ministry's decision and
plan did not include Tel Aviv Municipality. In 2007 — The MunicipalEngineering
Administration issued an information booklet on all the planned construction programs in
the city. Hayarkon Park included several programs that would detract about 155 dunams
of the land from the park. The list of projects contains a controversial plan to prevent
flooding, which includes huge engineering facilities in the heart of the park. It also
contains a plan to build Ayalon-East road, which is actually a huge highway at the edge
of the park that would gravitate the traffic of hundreds of thousands of vehicles every day
to the center of the city. The highway would take up more than one hundred dunams of
land from the park, dramatically increasing the amount of pollution and noise in the park.

Another problematic plan is the master plan for Rokach Boulevard- Ibn Gabirol area,

which includes massive buildings of community centers in the West Park. The Yarkon
peninsula plan is also a very problematic plan. It includes about 250 thousand square
meters of buildings up to 16 floors high, which would be used for residential purposes,
hotels, offices, commercial and leisure activities in Tel Aviv port, right nextto the Yarkon
River (Hai, 2007).
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Picture 1: programs that threat Hayarkon Park
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Appendix 2: Hayarkon Park's Activities

Park Hayarkon is kind of the "Central Park" of Tel Aviv. It is,along with the beach, the

major urban retreat within the Tel Aviv metropolitan area, a great place to reside for the

day. Tens of thousands of visitors, who come to the park every week, find theappropriate

personal experience that suits them, from sports or sailing to leisure or entertainment.

The following activities exist in the park (Hayarkon Park site, 2011):

1. Attraction's for children

a.

5 @ oo

[

—.

Playgrounds - There are several outdoor playgrounds for kids (2+)
throughout the park. The best being the Adventure Garden that offers a lot
of activities for Children. Including a variety of unique facilities that allow
climbing, sliding, jumping, fitness, omega, playground equipment,
strategy games (in the smart hill area).

Virgin forest - central to a variety of challenge activities in nature.

Sports and Games in Sportech — Support facilities for sport activities like
soccer fields, basketball, handball, tennis, roller skating courts, labyrinth,
bungee, Olympic climbing wall, trampoline, skateboard court and club.
Used by children, teenagers and adults.

Boat ride — Renting motor boats, kayaks or a pedal boat and sailing on the
Yarkon River or on the artificial lake.

Miniature golf

Zafari —Gunga Gunga — am amazing bird park.

Dwarf train for kids to travel throughout the park in the summer.

Pony riding

Animal areas — at Bavli and at the center of the park.

Park Theatre - offers a wide range of activities for children, shows, theatre
performances for children and the whole family.

The farm - 70 dunam of high quality natural experience. Offers outdoor
family workshops, tutorials, classes, bird research station, resident garden.
Meymadion —the largest water park in Israel with a massive variety of

facilities.

2. Several promenades, walking and bicycle trails.

3. Rent bicycles and carriages of various kinds.
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10.

11.

Large number of cafes and restaurants.

Areas for barbecue, including: picnic tables, barbecue stations.

Concerts and huge performances area ("The Hill of Occurrences") — The park size
and location in Tel Aviv makes it a perfect place to hostmass events of famous

artists from abroad (It hosted Michael Jackson, Madonna, U2, Paul McCartney,

Elton John etc). It also hosts annual events such as the City Taste festival, and
classical performances by the Israel Philharmonic Orchestra and the Israeli Opera.
Wohl Amphitheatre: belongs to the Department of Occurrences of municipality of
Tel Aviv — Jaffa. Shows plays, music shows and entertainment.

Dog parks - there are three sites, including water stations and activity facilities for
dogs that allow pet owners to enjoy with them.

Community Centers

a. The Council for a Beautiful Israel - the first and only non-profit
environmental organization in Israel that focuses on the country's urban
centers a with vision of a truly beautiful country.

b. National Sports Center - Hadar Yosef Sport Center is a complex of
stadiums and many sports facilities. Contains the Israel Olympic
Committee offices as well as "National Athletic Stadium", a multi-purpose
sports hall and offices of various sports associations.

c. Daniel Amichai Rowing Center — Teaches rowing and kayaking.

Art and Sculpture complexes: many sculptures are scattered throughout the park,
like Tumarkin sculpture, statues of Hamitzr puzzle - which covers an area about
three dunams that contains 18 statues representing riddles.

Historical and Archaeological sites.

There are also guided tours by Avshalom Institute.

a. "Seven Mills" - flour mill, which waa operated by hydropower force, was
active until the early forties and is now an entertainment center.

b. Stone Dam and Wooden Bridge - Remains of an ancient dam which
allowed crossing of the Yarkon River.

c. "Ten Stations" (Al Hadar) - the biggest flour mill in the Yarkon and one of
the largest in Palestine. Contained 18 pairs of millstones. Dykes and walls

formed a large reservoir from which water flowed to run the mill.


http://en.wikipedia.org/wiki/Tel_Aviv_Performing_Arts_Center
http://en.wikipedia.org/wiki/Tel_Aviv_Performing_Arts_Center
http://en.wikipedia.org/wiki/Tel_Aviv_Performing_Arts_Center
http://en.wikipedia.org/wiki/Israel_Philharmonic_Orchestra
http://en.wikipedia.org/wiki/Israel_Philharmonic_Orchestra
http://en.wikipedia.org/wiki/Israel_Philharmonic_Orchestra
http://en.wikipedia.org/wiki/Classical_music
http://en.wikipedia.org/wiki/Classical_music
http://en.wikipedia.org/wiki/Classical_music
http://en.wikipedia.org/wiki/Elton_John
http://en.wikipedia.org/wiki/Elton_John
http://en.wikipedia.org/wiki/Elton_John
http://en.wikipedia.org/wiki/Paul_McCartney
http://en.wikipedia.org/wiki/Paul_McCartney
http://en.wikipedia.org/wiki/Paul_McCartney
http://en.wikipedia.org/wiki/U2
http://en.wikipedia.org/wiki/U2
http://en.wikipedia.org/wiki/U2
http://en.wikipedia.org/wiki/Madonna_(entertainer)
http://en.wikipedia.org/wiki/Madonna_(entertainer)
http://en.wikipedia.org/wiki/Madonna_(entertainer)
http://en.wikipedia.org/wiki/Michael_Jackson
http://en.wikipedia.org/wiki/Michael_Jackson
http://en.wikipedia.org/wiki/Michael_Jackson

d. "Napoleon Mount" - an ancient archaeological site held from the third
millennium BCE until the Arab period.

12. Park's gardens — Six unique gardens, each being several dunams.

a. "Gan HaBanim" commemorates the sons of Tel Aviv — Jaffa, who fellin
the Israeli wars. In the garden there are 11 groves of trees growing in
Israel. Every grove represents a period or war. Within the groves there are
black granite columns containing engravings of the the names of the
fallen.

b. Terror Victim's Garden - commemorates the 750 people murdered in the
city in terrorism acts since 1860.

c. Garden of the Rocks - stretches over an area of 40 Duane. In the garden
there is a variety of rocks that were brought from all over the country. A
hundred species of “Land of Israel” plants were planted between the rocks
gathered from all over the country.

d. Cactus Garden — covers an area of 30 dunam. Contains 55,000 cacti from
around the world, from 3700 species of plants.

e. Pruned Garden - covers an area of 15 dunams and combines formal,
classic and Mediterranean gardening. The garden is integrated with
archaeological and mosaics items.

f. Tropical Garden - a garden with an area of 20 dunams containing tropical
flora and a nursery selling tropical vegetation. Contains orchid hot house

and pools for fish and waterfowl.



Appendix 3 Table 3: Sample of a choice modelling survey given to respondents
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3 ,(Ewing, 1996) 3N YW INITINY NNNNNA NN DIPNNI .DPIRDNNNN PMIAY O P11
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DNVN TONN2 .11I19519N YW I2Y HN N PYN OIWH  NIN 2955 DMNPYN DINWON TIINN MOLVONN DY 1IN NPNa
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¥ DMV DNYIYON .(Sabri and Yaakup, 2008) N512°0 Y0wn DY 12 DXVPN N DI NN TN

DN DXINNI MNROPND YPIPN DY TV NP I TIROPN YPIP SNOY TIND 11 NNIN NYIND
NMVY DIV TN DMNPYN DY DY NIAY NPDY NADIM , TR T NYNIND NONITN NNMIND

Nelson and ) 1212 M9AXA SN NN MNNAND DY NIPNA INY MN2ID 1IANDN NPNVN MM
.(Duncan, 1995
ONYN NMDY ,1591 MONN S¥a MINDI NMDY MO3D SN ININ MN’D DY MOOWNN 012707

TENPYN NV NYPYN 0N ,TIY P DNMNS DNLYY DMPXOPN DNLY JTIIX ,INY MM
95 NDONT DY NPOUN MYVNN DR NNIDNY THNDN ,1 NIDIA 2 NYIV .AYNN O, NN»PN

-Y72NN PIN N - MINAD NPINVPN DX NYDIOY ,(Burchell et al., 1998) 0 pInn > Dy MmNy
DN MIN ;NPYAV N0 NNDOYI YPIP ;NPNYN DD NV NNINH NINKIN ;2NN NMDYY YV

D1PNIIN MOV ;(NINI2)
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9901 INSND) ,TPDOY NYNND NYOINN YN DXONMNND MIANIND NOINT DY DMIPNNN MY N DY
ON MININHDD NPAPNN MYAYNN ,NINT OY .IYIND DY NPIAPNN NYAYNN DR DX TNHN DIPNN
TV APNNA Ownd o .013990 AWVIN 29P2 POV NINDD LT3 YA NYOVn Mmbdya
NY) ,0MNND NI MDANA DMN NN MDY 12WNN ,(Snyder and Bird, 1998) n»an myINa
AN TOSY NN TI9NY NOIDOM ,NON MNP MDY NAIPN N2202) 122 NIND NLWD NN
955 .1P2ANINN MOVANIN DY NPIAPN NIYAYND (PYN 1270) NINAN VYN MNYD MMYPN N1Yan
.D312990 NMDIVIIND NPTYHA MYV YN 9N D3 ,NRIN

,T2N DTN NN L,YNINND YIND DTN N ,NYOIND MNINH NN N (Downs, 1994) qon Apnn
,1TN2) NNLANY DN NYW PNV (NI NN MDY YY) NYNNN DY NPDDIVINA NP
N ATTI0 MM VYN MIAVHNHD TIND VYN ,NNT OY 0N NPIVAX DY NP 2N PN YOO
SPIND DTN MPA VIS, MDD

OYNN MNNNT -NIINTN NYIN N1 4
D977 MININD D27 DMIPNNI .NANT NN YANINN MMM I ,1NPYN NDINTN NYIIN HY MIO0N
NN 2VN NPYO MIPN [TOD DORNNA .NYOIND DY DMWY DOXVN MPOIN ,NIPNIN NTTH DY MNY
INIYIA NYOIND NN DN DY THMIN DX NP 9N ,NDPNT NTITND WNIvNN DNYONN T1ON

YNY .09 NIND WIiNOWA DINNNDIN D37 DYTTHN NIPO NNTIAYA DOMP DXTTNI ViYW TNND
N1NIAS ML NHPNNN TIXD NN ,IPOIY OTTHM DMIPNNN Y MDP2HN MINDNTIND NXPN
9901 YV DOPIWN PN NINY ANWN NDINT TTH NN 1PDIN D 18D NN .YSIND NIPHNA NYIND
NaNY v, qoN1 (Glaster et al., 2001; Ewing et al., 2002) »)7°¥N 9pNN2 NOPON> YIN XN OXTTNH
MTDTH SY MNNANN DY NP DOPIWNN INSDIY DMIPNNI NTPHNN DT IPNNI N1NIAN XD NIvN1
:TPMIAY»NN NN

oY NYMIN NN IR MDLVPMNO NPT (The Sierra Club, 1998) 7aNdp NIPON” NXIAP MIPIN
NN PYNN MMOIVIIN TN DTN NYAIN OT DY 1IN MNIND ONTHIN OIPINIVNN
DXNVYN RN DT, NYNNN JIT MDY ,NPDIDIIRND DITHD YPIP PWIDY DY NRNYN 07712790
PMYAYN 19 DY D) NIN ,1IMAND Y DY PRI ITNIN 279,10 19D .0MNMN

.12 TY IRV INMA 25NN NDIMD TN DX INNO (Galster et al., 2001) ©>INNY VD), TVNNA
100, NPOWNN MY DYTTH INNY DY DTN DVN DY DDINN DIPNNI 29N PON
99,1 AIPNN NMIN IWHY HYHN DXTTHN 217 .N2IP) ,DIVIDY 2)PY ,NPIYI ,NPIOIN ,MNOUN

AND YSINN AIPNNN TIVHAD DHIRNN XD INNDIY NP ,NVIYIN NPT TA0N ,TUNNL VNDY

NN MYNANI DN MN OY NYNIN NYIN YW Myawnn NN PN (Ewing, 2002) 2N 90N
Y SY DOVIDIY 21DY 5 DINND MDOX : THNPYN MOWONIN NTITHD WY IWUN DTN NYIIN
DMDYN DX WXTH PR .DMDVTH DY DY MYWNM ,PYN YW 1291 MYTNNN ; IPIDYM D00

WM TR NN YPONIY MNTIP MTAY Sy NNPA POIN MDD SV
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PN N2 OINV .NDPN NYNN PNIAND NNIYWTN DY) NN NN D22 9PN (Torrens, 2008) ©yNMV
NYNAD DIDID MDA IVNDIY ATWN DX TN DY NANT NPPO DN NYND NPIMIND NMON YW 2N
YPIP OVINOY  MPNT  MAN ,NNNIN  DIMIND NYOIYD PPN NN DNNS NDIADY ,NDNTIN NYOIN

VNN NV

YTTN-29 DTN TN NOPN YT DY IR ,NDNTN NYOHN NNIAD DN GN NN DINK DT DMIPIN
Geographical Information ) »11 1215 , RPN Y0 MOIYN NMYNNNI YVDLVLD-YININ NN
.(Gupta and DEN, 2008; Sabri and Yaakup, 2008) >N »0D0LD MMM N (Systems, GIS

SY NYNN ,NPIDYN ,MDIIVOIND DY) DD DY DOV DD I1PHN DIDIYNI NNDY OITTIIN
DYXI) DYTTN .119) DPNN MDN MY NPYONDN ,DXARVND NN L(NPDIVIINY DIVI9) DIWVIN
MDA PO ,MDAN ;72N NLWN INX NMDIVIIND DI NYY,NNMANN MWW : DN NYIHINN NPPNI

,(Cheng, 2003; Fang, 2007) .N27°P) ,1>aNI10 NINNN ; NPIDYNN MDA, 03NN MDY ,POIVIIN
.5 MOYXWN P92 10N YN

19NN NYOIN NN TPNND PN TYTID MOOY SY PN MNMP TAN T8N D 99 0509 10N
DYONMNN NY DMIPINNDNI PoN MW T8 (Glaster et al., 2001; Johnson, 2001; Ewing et al., 2002)
MY .(Johnson, 2001) >NXNWN NNONY MMV AXN DN XON ,NPNTNY DTN NYOIN DXD NyanD
NYMND DOPNTH OPMND OXTTH PTHNYY MO DMIPIND 29P2 10X DNNONND ININKD [, NN3
YTTH DY 2N PN YN WIS AWK (Torrens and Alberti, 2000) om>>an 0YOaN .AYININ
MDA IR (Glaster et al., 2001; Ewing et al., 2002) DN, DM APNN MDINNN NDINT

DOARNYN DNPT D) 11X 27NINI DPYINIVN OMINKN HY 17 790N NN NPNT HY MOPN
OP)I9) NYOINN DY DMV DMIMIND DN OXTTN 190N DOPYNN ,ANWN NINT TTH NMYNNNI

.(Frenkel and Ashkenazi, 2007 ;2005 ,>%5WN)
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INIYIA AN 0PN MNNann LI

nNNVYN Npe .1
DX2IWMN N DY NNNIN NPPTHN ,MOVNID 5H0 1D DIMNI DNVY ,NINI MAYONNN MYNIA

1948 mwa ,NNRNN .NIND MDI2) IHY YPIPN NOMND ,)NNYIIY NYUNKD OYNNIND DYDY NINA
INPY NN DY DXIW1N NDMID NN NPITH DX WNNY 71PN DPON GURN PINIY TIDN’ TITD NN
NoY

S YY) PYI IOINN 60 - NNY TY 0D MINID 1) LHNIY NIND PMAVONND NVDININ NYNIAa
DN DMV NIINNN RN DMV OO NPTIIN DAY2 OMPIAN THYNNn IYDIVOIN
NN NI NMHPX NIV MNIND DI WD IWR ION TITHYND .TIN TRYNRNN NPDIDIIN
1M OMN MK IYINY NPIDYNN MMPN NN PO WX Y2 DMNND NN NI 19IN I TYN
MDY OONIPNN DMI9D1 79 DY NOON?

1964 nva .DYMNON DXNVLYN DY NNV DMNVIVLDN DNXNN NN MNXIY 1NN 60 -N NNV NHINNA
1956 Mva TY NONN POY NPYPNN NTIAYY L7¥A010 NINNYI DPNINDD DMIIN PINY NI WIN

9 DY DPIN )9 D .YIVN MMNY MY DMMINDD DMN MY : NMYI SNV INPIN PIND NNHONI
DV 21D IRINNK 7PN TWR DRIV OYPIPN DN PNIN,1960-TVN ORIV SYPIPN DNPN TID> PN

D ¥ap ,1965 MW PPN AUN ,7PIAM MDA PIN MXIPNN WS 91952 N1THN MYPIP N

79991 Y2 DINSY DMPNA NON NIDNDINN MNWYIN T2 NNYS NY TPIRDPN YPIP DY nvindim nmhiy»”
YPIP DU T NIPY D5 1D NTNDY PORIPN DN OYNNND YPIPN DY NNYY NI0N TINN NNY 9D
NTF1PNAD) (N'PONN) TOROPN YPIP NPNRYD DTYNM MPOY PNION NN DY NYIR WITT THIRIPN

.(2004
9 DY 012992 YPIP TN DXNA PTYND 2PN THYNNN DXPYS NI OPWN DNN 80-M 70-N NNWA
TPNOWNNN NPITHN HYA DNNI YINMNL DMYPIL DN N2 OIPYN VPN NYXNNA .DIYN MD701 MPT
99N 1 NPYTN . TA02 OMNROPN DXIW» NINDNA DMI9D OINND NINM TOIROPN YPIP NPNY DV
ND OMPNDNP DWW DY ONNPN TTIYY SNM POOYO TIDDN 1Dy 1977 MV AWND NNV
NNMN NNIVNY DXNNN NNIDN NONTI XIRD MYPIP DY #IHITIN PN DIdNY NIVNI DPRIPN

.(Tal,2008) 5930 17n»

MAIND 199 DINRIPN ONIAN-ID5DD 12WN Y1951 THNN DX TP OIMNNYN NNV NOXNNN DNN ,D2apNna
NVYROPN MYPIP DY DORND NIWIND 7230 MINOPNN NY 12NN IYIVNND DNN IDPN TOMM

.(Gonen,1995; Gonen,1996) D> I8Y

TN NOY , MSVND 1IN MY ODX2 O 11PIND DY OXIA DY 90 -N NNV NDPNNA ,NNT DMWY
, DO DY 17 79010 AWM TNNM OXOPNN IIWNN .NMOYN NVDPD DXPNN MNINI PADY »THN
, 1125 .120 MYPIPN YN NOTHIND MYIND NPMNND MOVLONN DY NNY HAPD NHWNNN NX 192N
NYY/7 NIYN NOODIN NIV TIWND MPNT NPND MYPIP PNYY DRIW SYPIPN 51N Yy NDoN
NTYNA PT TIN YN TONA 12 NPIDN NYOINRD DXTNPND DITON NYIAPY 1IN )NIDNN PIND

(2004 YT-1182D) (9779)) ©IMNY 1MIAD NTYNN ,TADA NNN

11
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S0 9N 92NN ,11IAN DI DX TINOPNN YPIPN DY NTHYN DT IMINDT DN IT0 M1V Mapya

SY Y NYAPA INPYTH DX NPYY ,1990 %2 [ NOOWM MAN TIVH NPINKRD INIY VPPN

NNNN D OMNXIA )"'DTI MDY NANDY YPIP PYIND DIRIPND YXMYNYN \>I9N 1PN IUX MLINN
MM D98 NPNOPN NIYPIP NIV 717232 NONN NAPNY NPNN FPHITIY IINNIT NI YIND
172N O»NN NN NMOYN .OONPY KD DNIND DXNVLYA DN NMDYI NPIDYN 1IN HY NN
YTINY DN YOND MIAN 2122 19305-N72N THYNN DIPYN NN DTN ONIND NDYD NYOIITH NN
DXYNN OXPNNI NMPN NNINA NINND 1N IWUN DN .OONOPN XY DONDNP DXV YpIP

.(2005 ,>10WN) HP319) DY OINNN YOI NN

127N THYHNN 217,090 MPTH INYA NINID NIV DND TN ,0°92990 MOLWINNN NN MY
TN MO PYNDM PNPIDYN NHNY DOMPYD MY NI APNDYN NMDNRD NN PIYD NN
Dya D) .(Gonen, 1996) NNYIN MNOYI MYTNNN YONM MYTH MNOY NMA TN DIYN
P2 WA PNIAN NANIN NVY NYTINDY INTN NNNI2 NOHYD MDA DN NN OOV, MNMPN
DN DMIPNDY WA 9713 28.5-D Ty WA 471 14.6-D VTN NN XINA NYAN 1960-1997 DNMVN
N5"I82 57 DY IR DXONN (1997 ,303) WA y3mIn 70 38-D 2020 MY TY MDYD NMAN NN D
DY) 195N DMIPNNA OIXNM, IRV 712N MDANA NTFNN N2 MM TN YPIPN YARYN
N2 1PANINN NN NONNN DY N2 POIN DY WIANND

DY TO DY NNOYN AUNR P NDYY VII-NT PIA DNOPNN 1992 MIva ,XIND vNINND 9apna
NPNYN MDYNL SNDAN NNYO NINIAM ,XNDMP 2 MNP NIRD T 2ANWYN DY NPHY D DIRVI)
OV NV M2 NMIRIY 1N XIND P DY DY MYaVnnm pon .NIN2 D) ONINN DNLWN DY
MNP NNY NITHM OMNN ONVLYN DY NPNY NNMN DNIVNRY ,DMONVIVVLON DXANM PPINHN
NN NN DIV L1995 MWL NYM WY 22 N/NHN DIDIP - YN MY .NINA NN OPIND
NYTN NYIAN ,2005 MY NV MINDAD MM1D 35 X7HN DY IMOPM ,1996 Mmwa 2020 NI
DXNLYA NADNT NDMIN NN YNNI OMIAYD , 03PN DN DINIPIND DX PIND NNYI NN DN
. NNINA DININON

5Y MONNON 1YY MDY IDIN NI NDPNIN NYNN THD D1NIINM DPIMNIND DINYVY qON2
,NIND ,Q0NNNI ,DIYN 2399 DY HODITON DI0AN NYINN IR DINPT DIIXPN D1V 159 K952 MTM)
NN NYOND MONMNNN NN PINHD DT PV DUINMNNM S9IMNTN PYON D) PN DINYVY
NN YMIAN YPANNRN IPNNRN IR TNM NIIND DXMNIN DNVYN DY SMYNYN DPRD NIDIIN SNYIN

(2005 ,>3OWNY HP)I19) NY9IND VYWD 11D N2 MDWN HYAT PIMANND NN NINTY DNDINN

12
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YNYYI pnnn 2

: NPIPOY MNP PNYD PHND 1N XINA 7IANINN NDINTN NYNND PPNnn IpnNn NN

P90 998 DY 9199910 99993 D900 219D, N2 1303 12¥D) NID PNND NN ©Ha B9pHN .2.1

NPT 11 ,(2004 PNNP) N22A0M DDV APND NONN YT DY NNONAY NTIAY TOVY I 1 INAPY
1T NPYTA .22AN DI N9N MODNN POINIVN MY dNYY YON? 1IN DWW MINMPN NMDANN NN
PYN HY VIVOWYN D1 NN NIND L1998 MY DDV NMOPY YT DY NNOMNY NYOIT NINY ,NNUY)
D) Py DTN APDIVOIRY 112D NMYPIPA NONND NNYL MIAPYA NND ,NAYN0 YYD
(D»TNY DPINNT DIIHNN NN DY D11 DINININ

MMANNN MY ,15.3 DY NTNY DOHYIPA (DXAVIN T900/0°1HNY N2 NVY) VI POITOIND NIDAN

LT DY 9901/0771099 21N NLY) VI NN MY NNT NNVIWYY .10.6 19N 13.1 — 1IN HN2
INNYN 99 191N TINI ,3.9 DY DYWL NTHY ,YPIPN DIN) NV NYIAPY INY Y TN NIV
DN N2 OV N2 TYUNND 91T DNONIVID DY TYN MY XNNDN (2004 >NNP) 4.6 NN 7.6 IAN-DND
THMA ,NNDNT NN 2NN I2T ,DOVTN DXNVY DY NNIANIN NN PITNN IR NNYY PYN HIHNN TN

N DDV NMPY NIYLD

NYDIN NN 29 1IN ,022IW HY AN9) DITHI BT TIND MY HNY IND TUN 9PNH MNay 2.2
4393 THN 119 MYNNNA NYINTN

Shoshany ) M5WT51 MY > 5y TV TN DMIPNNN NP DX PIANRNT ONIWI POV IPNNN

NN NN THPNIND IV MANN 1950-1990 DNHWN P2 D R8N ,(and Goldshleger, 2002

NIPIN ,OOIVIIND 1) MOV PAY NP NPNYNN D1 NPV PR ONN DX N2 MY PN .ADD
HNIY NAY WY MTTH THO YY ¥aw IN2Y 1PNAY HNIWI MNNHI DWW NN P71 ,n9M0 T110

N2 PRI MR )NNIW 19,2020
-

80 A

S0

40

% Developed Area

40

(Shoshany and Goldshleger, 2002) 5X9va DYhMDN DININ YW YONN Y13 ©INPY 11 TN
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AWM NOONID AN TTH NN | INIW MIIN OPINN NPNI

TIva MY 40 YN ToNN2 38%-1 YNNI DT NIV ONIAN NLVYN D IRIN IPNND INNNN
Shoshany and Goldshleger, ) 11%-1 N7 NYXINNN MM 1PN 23%-2 NOTY MODIVIINNIY

21T NV DY DY NN NPNVNN D1 MYV TO DY DOWIANN DINRSNHN 90101 (2002
INAWII TPNIN NDINT NDIND NNDMP 9D POIN ,IRINIY ,D2IWN TR NN

NPNYNN 1) NPV P2 ONdXN) NY NIPHNA NI ,TAR AP TTH2 NIANIND NN NYHN NPPN
DN NN NPOND) MIANIND NDINTN NYMN NX NOWIN (NMPDIVIIND DI MY PIAY NP
21020 OPINN DY DYTHN PN NIPNIAD DD OXTTNH

0) NHMP NN DPIND IW INMNNANT NN NTPHRNNN NININ NYNIN NTITH NNNIN NI T
OMN¥NN OXMNAN DNLYN JTIIXR DX NN DN XY OXNLYI NTPHPNND ,NDPY ,TPNIN NY)
.(Nelson, 1999) ny»nan MnpIn P2

1577 NI ,(2005 , 7Y »11T) 2005 MIVA PTI YAV DTN ININ DDIDY NNTRD NN OITINDY NTIAY2
NYTRYN MIVINDN 717270 NN PIYN PN DXV 2DYHY NMDND IN TN DMNNN DPOYN
DXMNAN ONLYN HDIN 30% DY NPT NNMP D NDY AIPNNN IRINND .DNIND T2 MTPINN
NLYA 132N NN TWNN (2005 ,TYIN YNT) NPIPIONRI NN Y TP ,D3I ,INDN MDD NWVD
DOMIAND HYA MIND 12 PIPY MND IMNRD NIV PIN IMN DX D9 INNHDD TIDNN NN
YAV MNNY : DNMNI DXNVWI NNYIND SNVWN 66%-D NPTHIND 21/3 HNHNY TINIA NN .OPNPY
ANDNTY NIN PN NINIY 9D ,0PRIPN DNV 91 MDY ,MINID 7193 1) NLY ,O0MNIND DI

TP DAUN 0 - jnwa in 2U3 n"nn 0 YW W Axn - v gin

Sl

ta | v v vee D

srmnows [ |

resreen @

1:55,000

. e e » - - »
—— M 'y S

(2005 , 79921 5991) 9289 99995¥ NINRD (2173 197995) NIND NN NINND ,)NIYN IND TINYN NN :2 9PN
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DINN2 NMPN ,AVIND NPIDYNN INDNN SNVY MM Y3 XYM ,NT IPNNA NYXIAY NPITIN INIIN
NYNPYN MY NNMPN N DY SMYNYN 191N (2005 NIVI) IX 92D NNOY NIV PN TPINKR NISVIN
vNvo DYNINN DIMNIN OXNVLYN YD PPXONY I DT NN TINN (2005 ,TYON 1T 1D MMHNIDN
NPIDYNM INDNRN SNV MIND NNND Y92 DAY ,NIYN PIN THPINK N¥YINI NPIDYM INDNRY
JOON DY 100N OOPOY NNMMAD NXAND TO2Y MINN NNYY NAD 190 ,MHNIN ,DIVD D DY

.PANYIN NPPNTN NYNIND DN JWONND

DNINNY NMY MOOYN D19 DMMINND NYNTIN NYHIND 1D ,0MPINN 29P2 MHaANN NI ,0»d
ST DYNNAND OMNIIN ,DMYY ,DMINININ

YT HY NMAONN NN PNAD YO AUN N2 NYDIND NDINTN NYNND DNMNND NN NNNIN 1MVIN
LDOWINND NN IMN PN NONTI,0>TT0 DY 29 19010

990101N NPNI NYNTN NADNND NYOINI ,NPANINN NDPNIN NYOIND DNMNNY YINI NYNXIN IPNNN
,M% APNN2 (2005 ,>10WN) DPa19; Frenkel and Ashkenazi, 2007) »1)0WNR) D379 2T Dy Y812 ,00TTH
NPY NPONT DY DMWY DXTTH 1N DONPY DXNW» 75 -2 7»IAN MNNAND NN IPTA DMIPINND
PYTIAND INDMT NTNY YPIPN OWINOY 257N ,72N NN MY :(1985-2005) DNYW 20 TINY
TTH NOI NN DY NRT DI (PYY TINXN NMIND NLY DY NPT TARD DOWTN 1712 YTPIN DY NPY)
DM NYOIND AN

| oPen ntan |

Fa)
Fa
1
£
"-J \

2PEn 3270 OPEN AMEN
o Y

-

:EI "N Wi
(=]

e mYnnta

DN M3

- | |
L ~ / \ v -

oMM

& 9P YT b 5 B iy ] T ™" maray

L) b B N2 T S0P RPN
VIND ey U el YIaN TMERn TID 101720
[‘['l"‘:‘.‘l] o&a 7123 170 "‘]""JU-J’B‘I:{ YD V0T NI B ATAY IR PTI N Ton - - - -

(2005 ,5°139WNY DP399) H°2IWN NIINTN NYDIN HY D719, 05791 ,09399NN :3 PN

MINPON DN 7 TIND OOVPIMIPY -1 15 1IN ,A2WNN NDININ TTH 29 DY IPTIV DNW»N HOON
,M2TH DY IPOY2 12170 .D2ADN DXNING DXNVY NAYN DY NI DMPN MNPYN OPINN DINNA 7PN
DN NX, DXV 22 INYD) TIND DOOMY IITNINY DXIW1N N¥IAPA .2AX DN YaV IN ,D> N MO
21515 ,)20 NONT OPNPYY DNVN DY 199NV ,DORIPN DXV IN DI YWD PTHINY 1M

(2005 P¥OWRY HPII) PIVIV NI NIV TIN NMINY 19D PN
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DXYTN2 DXIVMON NI 2D 171NN ,NT IPNN 19 HY D17 D3IV NDNT NNIN NMIXID 1NNV GR DY
T NNIN NN DN DYWL DY NIINNND MODIVIINRINI 76% 31,90V NPVPINIP NNINY 1Y
ND YT ONDNA DOWTNN DY IO 12, DOYWNN NNY DY NMOYN YN [, NINRNIN DD YA NT XNHN
DNNTY MNP YPIP MTINY NXMNY XXM 1T AN . MPINNN DIV 21DIND2 DMP M WX MOIIIND

(2005 PT0UNY HP)19) DMIOP OINPY DMNIPIN
DY2IV»2 MNPON NONN .INN2 DOYNNN DMWY MINPAN NXRN DY N2 NN NIRID I ,)0 MO
D721 DYNIT MIND PDIDT YDY DX2IVY1 TINNNY T2 YIPI2 DY NNIN NI NSNIND DYNITD
MDY NMAN HHYA YPIP YTINY 1172 YDINTI DMIMINND PN DN YPIPN NN VNI INY

(2005 POWNY DPII9) 7.11PD995-1PN2N NNAN NPONY NPTN NPDIVOINY

NYOND IWPNI NPIPOY NNPDN YOV DD 1N ,NT IPNNIA DXIPOIN DIIPNND DY DINRINNN TIND
: DYANINN NDXNIN

.(Shoshany and Goldshleger, 2002) YIxN MHINHN2 NX2ANIN NDINT DY NN NN NNAY) N

N2IVY DMNN OXNVLYA PIMIYHWYN DD NN L(2005 ,TY9N > NT) PIVD PN M NIPHNI .2
.M2NON DY NPIDYNN 21N 91299 NN, NPIDYN INDN MM
5P3719) DMLPIMIP DXNWMA YPIPN NN MNY A DONIN DANWMA YPIPN NN )
.(2005 ,>3OWN)
NUDN DX PITAD 0NN 1991 ,NT2 MIINND DMNPYN DX2IW» DDA NYNNY RN IONX OXPNNI
/NN (2005 ,POVUNY HPIT9) DXPDIMNTVN IN,MININD ,NMID) 1D AN DIVYTY DISMIN DYINN DY D)
LOMN ,NIND WYY DPONIND DMIPNNA DY DINSNNM OIUN) DP9 DY DIPNNIA I N8ONN
.19 NN IPNNT NN NN 2XNIND ,TYNNL VNDNI,IPT DY YN IPNNI
MTIPI 39 DY NPNA YIS NOVINN ,DXWYNN NNY DV NMOYN D) NYIWN NX DIVID 1IN DY 10 D
NN DYTHIN DY D) MDY NAPNN DY MDIMNNN NV I3
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YN IPNNN TN LIV

AapNnn noNY .1

19018 NN’ HY NITINY NNY HNIWIA 22NN NINYON BXRN

PNNN DTN NN T DY ,2005 PDOVNY Y319 DY DIPNN AN PYNND NN DY NN I NNTAY
NYMN DINNA OMPN YN DY POINY 10 TINMY ,NIND INY TY NPT NOY TIIMNND NTIN,19)
NYON NN JNAI T NNDNA .OMNSN DINVYN NAYN DY NNIN M ,ONIYI TPNPYN DN
DY Y9 DY DNYY YANHN MNYON NN ,INIYS Y2IW» NN YT DY NN NN dANINN MNOON
39 DY, DYTTIN NNNYN YT DY YNIN DOIRNNDNND NN (V-1 V) mMOOwn P9 vl 0NN DMWY

STRN N TTAD SNAN TPV 292 1NIDN IAND THX D NN DXIVW1N .ANWNI TTH NPY

PN Mawn .2

MY IPOYI IN P NN NPNI NN NI IRV THINPYN NN THXIN NN N
DYV OIMNIN NIV Y9I 7111997 IN DIDI9IVNN

DIV QWUNND D9 DXIWMI NP NI MNIAN DPINN DY NDNIN NNI :IW»N NN A
.DMNPY

NPNPYI MITHND M TN NIMHI2) NPIDDD MITNIND MA DY NN NN : NN NN )

PNHND NN 1PHND WIPH .3

INNY 2IW PAY IR NTMY MONDNN PR ,NNDRI ,0NNP DIPNNna

OPNPYY 0795 ,032W1N Y9I DX 1IN NIND 2ANT 953 MO M) 17 PITD MY NIPNN3
590 79 NP 79D -DMY DN DX MY 1Y NI MDD - IPANN NTH> SY NI
M9ITI NPINN IPNKR MTN ,MAN P D) TN ,DINY DX OND PR XANIHBN MION IR NNWND

NP 0XANT NNMIND PDIT MNID, INY

NNND TXD .NOY D90 DXV 1P2D ,N92 DPNPYN DX P NPTTN W DXRN NMINIY PROYN
M) SN NPT ONNY,PMON) TINA NN

D379) DMYPYN DXON NNIYY TN DIDONIT D197 DIIWN 7D KNI MIIUNI DP9 HY 1IPpNNa
D795 DMWY INY YW JNA M) P2 2ININN MINDAL MNY ¥ OXRND MIXID TN DY .(2005,710UN)
VIDYO Y3 DXNN DIAVIND HINX 295 MAN DX NPIN OMYNPY DWW 27 Oy NN NNIYD
19302 MAN NPIVN NN MKIY I .(2009,0719 1N Y97) NPNPY->3D , NP, NVPNPY: MXIIAP
(1) PNan
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IV NN A2IWN TTH NPX | HNIWI MAN ORI NN

(2009 ,977139 95 2WIN) 093997y DXAVWIN NN 297 MY NPIYN :1 NYaLv

099 N%)9%Y 0 nINYY
D7) NN »2WINN 80%> D) NN »2VINND 80-90% D) NN YAVINN 90%<
D»NPY WM 0»NPY DXWMI DYDY DXVYMI
NIV NI NI DANON
nao YWOPYUNR NN
PN NN DYV
N9 yav IN2 MmN
INRYID MPN NN
ARR
(130 T¥N1 D27y DWW 40) 1DY

NPNIAX D9 NN PONN 97N MAN HY DXWPNN TAR DI HY NI PONN TV IPNNN NNON2
NP2 OPMYNWYNI T DY VITNNY OPIPOY YPIP SWVIDY N ,1PND VNI 119N MIAN NVLWN
DX DNPIVIP 19 DY YTTH> MAN (TN ,INDNY NMVYYN ,DXNIN) NN NYNN TOIN PNIND
N»N1Y N2 MWN MY .2010,2000,1990 : MINII AT MTIPI YIZYY PNDITINNDN PHN DOVINNN
1997 ,(2005 ,912379) P1IOWUN) TOTHN 1, 7PNRPT NYNN NPN NIONIN NYNMN 3T MTIPI 190102 NN
OYN D) NYOVN NN DIV DO NN JPIND YT TINDY ,DIIMINND 190N YT DY NN NNAD v

PINK NIV IWYA D) Y2ANINN NINDON NN PN ,90-N NIV DI THN

apnnnh mavun 4

9515 ,N5 TN NI POIVIIN MAXY NDIY DMN NN ,DO0INND YPIP 2ARYNI NIMINNND INIY NPTH
MNYA MV OTY NN IPNNT NNIN NN AN NN YAV 51T AXP MOYA NMOWIIN MNP
;D120

NIV DY DIPNNY DD IPNNN IRSND DN INIVI DMIPNNM NP PIYRIN TN
Ny (Frenkel and Ahkenazi, 2007) »»5wN) Y319 (Goldshlager and Shoshani, 2002) 25w15m
;72521 DMONPY DWW IPNY HDHIY MIVON NNYP : DIPNN STOUNI DP9 MINY %95 [ ToN
.DMVDLVLD DPNYMN IN ONIMVIND DINN PN IWUNX , 0212 DININNT NN NN XD MNNIND
.D2I1Y2 2891 NNNND DN NYSIND NIPNAN MIAPYL N NORY PNAND NN MY L300

D025 NMNX PANDI DNIYI NYDIND NPT YO ON XIND 1ONPYN NN MNIN NPI>TA YN 72102
NYON HY NO1A, IRIWI NPPTHN XXNIN DY MAIYNNA THIPTH TN DOV DTN, MOONN NHaApd
NIVN PPN NYINN NOM D XD ¥ (2005 ,OWNY HPIN9) DXNINSN DINLYA NN NN

PNDNN NPNAN MNNIND ORNNA, DIV MVAN KD I NON IPNN
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IV NN A2IWN TTH NPX | HNIWI MAN ORI NN

PN MLIYY ©Yoa .V

YPAPN VIV PN DPIN 19 DY W 5D MAY AN NN NDNN TIYI DYTTIN MM TNNY
SV NMY NN VDY YT DY NTTNI IRIYI YININD MM NYIN AN .TINN ,INDN 00N
NN ORI MMAN DDA DY OANINN MNP DY NINDHD NINNN I8N 151 NN ,MNON OPIN

.N12Y5 19X MN2Y MIPIN NNXY DDV ;21w DD DY YaNINN NN MNS NN

1IONNY 295 ,02IYNNI XNIRDND DMIPNND TINND T DY 1IN WHNYI NN DN DPIND NN IMINND
MIND NN DY ,IPNNPRN ODIYN DXINY 1IN DIMAND .NDM9 ,1597 ,NNSN : MIV0N NP
: VPP NPDON HY dMIND NYNIAY OXTTN

NPINIVNN PNPIN NKI 2590 .YPIPN NPDIN DY NPIANINN DD PIVNINDIN NN I : N8N
VPPN MOON HY

.1219 NN MY DIVPY NWYN 21V DI NIV IPTI) O TTHN

DT DPINN NN P2 PN -NNT DOWIN -3.2 DVIN IR

02N VoM XM .1
NIND D2WMN N2 DR ODD MIYYNN NPNA TNND DN DDA NI VdVYY DXTHN

MO MY 5 ,NPNPY M 7 MDD MAN .0¥2W» 1000 57ND2 MONON , M 17 -5 ©ponnn
NIND 7NN 59 PAN DTN NN .NIND DXIW1N 591D 89% NNNN DITHN NI M 4 ,NPNPY
NAXMN DIV 4T NN MPTIN MAN Y9I . NI NTINY N NN NVIPHN NNON NPT XoV
(3 NoDy) .0 TH

07051 NN ONYINP/AI9I/7Y: N0 TON ,DX2ANYN DI DY ,DM29Y DX MDD M
Y DXTI9) DN PR .09, 0O PY DXV N2Y DINM D551 7151 0»555 DN NN NIY
MO51ON MAN NN NTIN XY NN D) 1991 DIXTIN/D22TY ,00NY DMIINNT DININD DY DMWY
D95 DXAYMN ANV MM J9INY NN YWY NMINYAN DIVTY N DY ,D037yN N DIy DWW
ONT-PAN 1AM, NNONN DX, 0TI

GN DY, NPINN MY DY DPIRNINND DINLYA NN XIN NIPNNA PNIYNI NININY GON N1 DT
YPIP OVIDY NAONN NN TID NDON .NPIPY N2 D90 NHNT INYDD NIWMY DIOPNWUN DIRY
WY1 OO DMINPN ADNY DMIAOM DNPNPYN DXYNY DY NPNN ,0MINDNI DPRIPN
395 2X201 MY 191 ,XI9N NID DNNN VX DTN NI MI0N DN 15992 YDDIVIN MNP
.(2005 ,TY90) YT) DNPI NNIND NNV
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IV NN A2IWN TTH NPX | HNIWI MAN ORI NN

nNVPPNN PN .2
TINN 219N MAN OPIN DX VN WM 5D NIY WM TN NN DNTTY NPPNN DTN
DXVMNAIN OITTHNN TAXR DI ANINN MN’IN 9N NN TNXY 0NN DMNNI DO NIN NN

SR N9 710 OTY DD ,(4 DITPN PN INT IO W 9 Ay N NVN

onow
0%0Y1m)

A

NIPH

o IR0 1)
— 120 OPn 0y

’
t292 OopIn B 1o yymn yipao s

/

3'311"' I K27 how

AR S0 DY O DY ohow L1

DYIPEN DWARD NP KDY OYThYD DY N 0 0N how OYNOPh DYhoe 2
(O DR IN DTN DTN PN KON Yovoa)

b palahl el

SN BPINY NPT YA DY DINVY-H1I91 DPINI) YW PN — NPPNN NN :4 91PN
(2005 ,5199WN) 917399) 2002 , 11251 29U NI4T

DN TV ,1IWMN HYW AN DPIN DY DIINNDN YIND IPNNA DIPTIIN DX TN I : N»aN 0PN
MNPYN DPIND .M 5 DY INPYN OPINN R¥ND) DXTTNA YIIN PN .OOIRDONNDD PN

21271 2199970 BPINY ONX VTN
SV D»N2N DXNVYN NX2IHD DMIXND IDINIY OININVMV 87 HY2 NLYI ITNN 2NN 1IN OPINN

Do DXMN DXNLY D) DYIN PTDINN DPINM DAY VI YPIPN VIV D30 DNMNN -W1N
212 DOPINN N

NN NOTY DM DINLY NIDINA WM PTINN OPIND DY NN NLYI ITNIN VYD DPIAN
210900 OPINIY

NPT DY TN MNAN OTDINN OPINNN NP DXPNNNN DNV 1IN :DNITHN DMNIN DNV

(112 MTOM MOVYN , DN PON NPY
DYDY 219 1NV 21 HYHODRDNINN NV DY) DIN IWYN DNLVY : DXTHVN DNYTN DXNVLY

NNY 293512 15D ONNN TN ,TNIX NN HNVILVLD
.N9N NLY TINAXDTN AN OPIN PITAD TN DY NIPNN DIDDII DY ININY D TTHN DD
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IV NN A2IWN TTH NPX | HNIWI MAN ORI NN

YN DPINN 712 NDINT IINANN 9PN MVIY VI

NPPOA PNIKY 19D .Y AIPNNA HANIND NDINTN NYOIN NTTND WRIWY DXTTHN OND N PoNa
PPN NDINTD PN NN ,NTNN NITHN NNMP XY, MI0N
2995 IN MY W DY ONIAN DPINN DY AN NN I NTAYY NINY NVPPNN DTN ,INND

IND PYIPT A1) Torrens and Alberti, 2000 Yv DnysnN> OXNNAY 2005 WIOWNY DPI19Y Twnna

MINON SYAVN OPINN P2 NN INWY) (Torrens, 2008) N>2IW» NONT HY HIMND N THY OO
SY DN DNMNY NN NAN MIWNON DPIND P2 ,0NNPN DXIPNNA PPN NN NN

YN NYMN NN INNN (patches) »¥pap N7 HNA >W»N DPIND TINT DN YPIP SVIDOY

DMPINN DV (composition) 2590N PaNM) ,(configuration) NMNSNN MIMANND MYNNNI NXANION

.01 O1PVMN

MMANNND DI MNPYN OPINN NN DY DIDMDN DMMANN DNV (dimensions) NP NN >0
P2 NYNYIPY YPIP SVIDIY 1070, , MDY DN DT IPNN2 PNAD NIN2 DNMIN ,YPIPN NOON
TONN NN PNIWHON DPIND NNSND DMNVYP DNYRIN DXTHNN MY .7PN P2 N2 MW
SMITD MM OPIN PTHIND HDAIPN M0 .NMIYIND NYP AN THNN 1PN 1AIIND NP PWOUN
NV OPYH NN B) ONIAN NLYN DY NYVIPNY NINN NNXN ,NDNNII MAND PIIRNND NI TYUND
D379) YPIP OVIDIW DY DT NN IN 21VY OND (VTN MNDIT DY DIFTI) NYLIPN ,MIDINI-ON NNNNI

(Fang et al., 2007) 12123 NP 127 (2005 ,)TIDUN)

DN DTN ,IIND T NYSNA 0NN (indices) NPINTIN TN NN MITY NHINY NPINTN XTHHN NN
1AVIN WX DYTTH .NNN DOYANN NDININ YTHNI MNIAN Y2IVW1N OPINN MIMIND HY DPMND DMV
NN GPIN DX INWYND N 1M ,TI (Lo, t1, t2) YT MTIPI WOV DYTHN IW»HN W 9D MY
19INA 7OMVPINIPY IN PDOINITY DIV DINDD T T HY MM OMNWN DXIVW1N P NDININ
30 PN DY NYNNN DY NPMNRYTN AR PNIAD PN I L,q0NA DIApNNN DXWMN NI DY SO

PN NPNN TINRD MOPIMP AN N 7IMITY TN NYY) 2IW» DN NP

PAY (M2 N TI) MNP TTI DD DN T NTIAYD WHNYI DN DX TTHN DMIONINND DN DMIPNN
TN NAY : NONTY SUPINP IN DNITD I DMDN W DR SNRNVN X DN 19INT MY 1NN
DIOT DY WIANHD MDY HY 112 TIVY Ty 5N DIDT ONXIN YONY I9IND TN TIY 7D ¥aPI MANN
DPINN NLY TON DINVND YPIP YIDY HPYN TTH NIY NNT NNIYD ONIAN OPIND DY POPIMP
T TIY TIa (NPY T299) WM NYINT DY 28N OXIN DT TTH YW M) TIY D ¥ap) »Mw»n
(TP PY 217D 230D 2IWN) YOPANIP DIT DY WIANND

,MAY : DIMAND DY NPIPOY MNP WHND DXPYNMIN ,DXTTH NINNYIA wHNW) T 1Ty NIvnd
NWOWA DXTNHN YW 9D NAY 1AVIN DYTTHN YPIP SVINOY 207, NPNIVIP YTIAN MDMT N8N
DY 1MINY 1IN MTIP)
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IV NN A2IWN TTH NPX | HNIWI MAN ORI NN

NI YIPN POY TTH Y YW XD PPN NN 19 IR M¥IAPY DXIONWHRN DITTHN DV 19N

92N DPIRN Y DIUPTION) 01939 , 039NN :2 NYAV

PO DO

NN P 011991
n17 5y nyawnn o011 oInYN ooy | TNV BIaNn
n9INN nYINT HY 0y SRS 2]
) YT MDY
PDIVIIN MDY mo’N
) Y MY
NNN OV MNONPN
(+) YHOPI TN 1990 YW MYN
32N NN
(+) m;s OPTIN 9981
MDT OPTIN , :
(+) IOV Y9N NVR (configuration)
(+) MIT OPTIN -
YOI YTI9N

)

VI NI DT
"YPIP DN SV
(Patches)

(+)

0N IMN

VYN NN

0NN MTOMN

AN YPIP VIOV

maMn

NN NVLY

PP VIOV
DYTNYN

2ypp WINPW 2990

YPIP OVIDY 1Y

2990
(composition)

:YAPITI ,APNNN MOLOW HY N PHN2 DMIPYY DYDY NYHY MIND 117, 010705

DM PNIVOY DXTTHN NN NINT PYUXRIN 292 .NPINVPY NPOY 19N TTH >N | 25w e

LDXTTHN YD NN VNI 1NINY IPNNY NDNT NPINVLPY

OP MY YTD TN 22N TN XTI OXTTHN NX YOPWI N 20v1a .a5vNnn 7100 N 1l dv e

.MM DXV PA NNVNY

NT MNOUND NODPY DIV NN ITTI NT DY . MNDUND ANWNN TTHN DWW NPT : 1125V e

DNX AN OND) ,NDAY .MOMT RIY MOMT MY NND> OPNWN MNDUND 10N INNY

.D»ININ DXOIDTI DMVPIMPN MNDYNRN INKD DN’ DN MNDUND

NN 1M YWIN 1 adw .1

Frenkel and Ashkenazi, ) n19199-X mNYN ¥Ow N5 5Y7190 ©Y022 NYTMIVN MNINN DT IPNNna

— DXTTHN SY APIMOPN INA DXTTHN P2 (NPDOYNP) DRNND OOP 2D DN DN ,PUNA (2007

N2NT PAY IV TR MON N2 1PIND) OXTTHN P OINODY IWPI NRY DO WP W [ImMDD

WYY DIPNN NN DAPN TTH DI 1D ,NNT ION TTI DI DY NYaUNn Hpwn 90N (NRIN MNWND)

.IN2YDINY NDNTN NN 01209 01 DXNINNN IPN NYTY DO T2 .NY"NTN DY 9202
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IV NN A2IWN TTH NPX | HNIWI MAN ORI NN

mares »1n 1.1
20991 NYINTY H9O2 MNPY HYTHA DOPOIWN DMIPNNI NP DINIOYN DYTTNN TAN NI MY
TIND TP NNIND NN NIVW1ON MANM 12 28N N0 NITIN PNDINY MY HY Twpna
DNNNYN DYV (D) MDANN Y1110 .UNIN WP WD 0 TV N1 NID*AND 12 280D INA AN
M9 NINY ,MYNT IV IV NPDIVIIN MPAN DN N NTIAY2 MIPNIN YN MTIPY NYHY Pa
NHMPN NN MNYN DX D0 7O IR ,091¥2 DIPND N2 SPYN MPIN NI MDIVIIN
Y TI0 NPYTYN DY NODIIN 0N IV DDA YTTH DY NN NPV NDON 90N ONRIVAI
N2PNTIN (71299) 7292 DIV TN DY NN : RPNTD .MAYINN NMIN DY DMWY DXANND NINVIN

.(Frenkel and Ashkenazi, 2007) 0w X (YN M) NPNIYHP MM NPIDYN HY

NOY P15 | 2IW»3 DAVIND 190N P2 DMPD NTTIN 102 MY DOIYIIN M98 71 .1.1.1
> ININ INNIWNI IINY 295 ,(17HP) 21U X1IW1N DPIIN
P,

4

D, = —
(1) %" BA
i V2 DaVIN 19010 P - TUND

(DWW 7NHP) § 2w ONA NLY BA,

YNVY TO PAY | 1IWM2 DXIAYIND 9900 P DNYD NN 10 7Y HYDIVIIN Mas 491 .1.1.2
: TINAN INNWNL NI L (17HP) 2V DINN

(p) i w2 DN NLY 7o XN BA; :quNd

NIVMINI NNEN 79 1.2
YT 9y DAVING 1IN, NPYVLPIDN TTHY NNENN TTH DIIONWN ,IWON NYINTN HY MW PINNDY
512 SY NPIVIIONRMN NPNMON NN DX DONVIAN OM IDIN OPIDN NVYY 9PN PaY DN
ANV AYN) 210N DPINN I L9V AN NP 1IN BPIND NNSNY 95D OIINN OPIND

YA TP ONRY AWN) DPIRN L,INY NN DM NDINN OPINN DAY DI HVPIMPY
DY WIANN DYTTNRN YV NMOYY TIVA ,0PINN DY YUPINIP NI DY WIANN JIT TINRD 1DON DX TN

(2005 P30oWN) DP19; Torrens, 2008) 100 YNY2Y HMT ©DIOT
,2Y NNNY TOININ DPIIN NVLY DY NNINNNN NN NN XV :(Shape Index) N8N 19 .1.2.1

:TINID NNNVYND IXNNY 19D

(3) 2mA

,(D10102) § W SV N INN DPINN 9PN KINL; : TWRD

mxnwnn mnab Frenkel and Ashkenazi, 2007 : mxMwnHn NPR . YPIP YIDW ND | ,APNI 1IW i - 1-7 Mxnwna

.(Torrens, 2008) ©yMV S¥ pPNNA PV 1N
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IV NN A2IWN TTH NPX | HNIWI MAN ORI NN

.(703) i WM HYOTOINN OPIND NLY NIN A;

MWHINT ,2INY NN OPIND NN L1 -5 INY 1Y TURD .1 -5 ANV IX DT NNSNN T SW 107y
NP NYMON NNXD NN NN DINYD NNYIT NMINS DPINN NNX L1 =N DYTY 1DIYY 9391, MOPINP
.NID PN NINID MV 95 DN DPIN NHNIND

(1) 2002 -xomaa (Tp) 1989 ~bN*R92

A

Laali-]

ToarN I 2

I3e 0OFn 71l

Sy W e

0|

TUY e NED how

e YT | DTy Do beviaa ovhow 1

(DraaTyuma Dl iy DK 000 vEhn NIy YorDa) Dy n D ngt iR Dvthep Dewione T wipse 90h e DedeEh tehoe 2

TR T NS

t1 1225 t0 12 ,5N0195 9992 330 BPAND DY (SHI) H>H0MIN) NN 110 MNINVYN :5 9N
(2005 ,>19WUNY 9399)

NN NN NN NVIADN T (F) now-9p>n non (Fractal dimension) ©%9vp9s 11 .1.2.2
NN L2 -5 NP P Fi HWI1DIYY 535 .1-2 ©IIYN NNV Y 19 2137391 DPINN 212X DY NPION
995 NP SN YOIN ONYAY AWN) MNPIN 19971 ,INY NN 213I0N OPIND 912X DY NPT OND

NI PVPIMPY AWNI DPIN IV NNXD 29PNN 21N OPINND N ,1 -5 239NN Fi Hw 1oyw
: INAD INNWNI

log (Li-z)
W A
,(029013) i WM NN op N gpn Li - quno

(mp) 2w now A
DNOTHN DNVLYN P DN 3TN (Leapfrog Index) LFI Y1998 »)9>T 190 110 1THNY 90N T
DN12N OMIPINNY DI INY YINIID AYN NN DIWMT OPINND NLY PIAY NIV1N DPINY NINND
DV NN N ,IMYD (2005 03IDWUNY DPIND) YW MNDYN DPIND DN DIYVIPN P 12 DOWINN

NN NPNA IYM ,MNM OXW»N A LFI »9y nXNWN ,MIYRIN : DYD7T YN Nuy "Mooy

ADVNN,MNPNN 12 WI9N) IPNHN NNPN TINY LFI >392 "»wn

P2, DY 190N 1KY 5Y INNM 12239 NPD N9Y MY 209 JPRT NHYAY IAYNPN NN NN Y0P NN *
.(Torrens, 2008) YOPY T2 NN
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AWM NOONID AN TTH NN | INIW MIIN OPINN NPNI

N2 2IWMY NINND DNTHN DININA 190N P2 DN NN RO : (LFIZ) 1092 Y7998 09T 141 .1.2.3
: INAN INNIWNA AXIND ,17HPA 2IW1A MNIN NLWN 1Y (i)

Aout;
(5) LFl, = BA

J W3 Y7908 NPT 2N AOUL; ; JUND
DO PINA NOY TIN 59191 1-9 Y797 WOV YN D77 jout1-o YPI7 WIDIW IPINDZ 5919

YNY 112 DX2WON MY P INNYA TN (LFlE) 1012 Y10 MTO DXTIN TTONN L(6) NaN PN
.2002 MV (DM97H DXNLY K9S POPAMIP 2IW») 0 D1NYIN (DN TH DINVY DY ,INIT 2IW) 0.319

2002 o*nyald 2002 wow nva
LFI,=0.0 LFI=0.319

*t291 bpan

oib T onoe

A

-

—_— Vi S
_ MR BEE M
B pogyy v e
B g waw v now

sy 5919 BTy Db Dy how .1

TN Wphn | YD) DeaTruh Dol hErt s DY Do T, wipee 0 Pow | besSoh Dihoe 2
DT brabhn W oy

TN N, 0¥ e W TTRn e

(2005 ,5139WN) 9399) 2002 ,07nyaxa) wnw maa (LF 1) yoy9a yraas 90907 119 310 16 998

ANNIYNI MIXIY IV 90,217 5Y ONIN DPINT NN 000 : (LFINY 10) 97998 5197 719 .1.2.4
;1IN

RAout;
L

L(170) [ W SW o037 199077 IMNG Yinw 02w i RAOUL; - quNo

A1 N0 Y7 v i w2 o2 N BA

(17795) Y13 P9 Y1) 1111 .1.2.5

YPIP WINW NLWY PV DNYN NN XV (Mean Patch Size) MP5:; prayn 1 yxmn 98 51 71m
OV PYN THN NN XV N7AN YPIP YINOYW INND DIPOYWN KON DMNDN 190N PAY 010N
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IV NN A2IWN TTH NPX | HNIWI MAN ORI NN

DPINN DY NPNIVIPN THN DX )N ,DOVIPYN DY TPININD NDMAN N1NIAN  YPIPN SVIDY
,2 7N YOIPN AWNI IPNIN NV )BT TNIRD NTI NNINA NN IN JOP N7 DY 1DIWY D33 S2IW»N
NG 21N DPIND AVN> NT A¥NA .DMNIAN YPIPN VIOV P NP N2 DPANIND NTI9N NNMPI
S NYanNIn N9 XY N .(Torrens and Alberti, 2000; Torrens, 2008) YNt 9N OPIMIP
PV PNIND I YXINND PN DTN YN ,0NYY YPYN NN NX NRLIND YPIP VIV
D55 L2VWMN OPIND TN MYOIN 9PN DY) MYINN NN DY NN ¥ DT PRINY 0NN
27N P72 % DY IPNNA OMIY AUNI DPINT N N1 MYMN AN 21T DMNIN P2 PNIND
YPIP VIIY DO DN

995 May YT7H7 199 221N DPINN DD HY YDV 1PN NN TTH NX OYMY NINA NT IPNN2
DN 790NY DN YA DMNIAN DIVIDIWN NPINVP 1TTH TUND 21V 01NN DIV
: TININ INNYNI NI 2 VIDdIWN DY

7

MPS,; = z

.5y

11—
(7) i
L W19 Y77 wIw OY MN Gii - JUND

i W23 Y77 ww 5w 02912519 1900 i

2002 3y 9Na ‘ 2002 Ay

8,300

ORI T

oot 2,950

1T D e

vt 116

(mps) o*an

ST By DO W OTEn e - I

DN ¥EEn wipne e oripbiab [ ehenn oeogn aken

5,100

TN T

Dave 2,365

1T D e

ooy 1,073

(mps} o*aa

__-"|7

NP8

*hOrHIR i)
= k]

Yo
bk i
ornT D DhETY

S
WM MDY DY
DS oY)
{93 *haow W

(2005 ,219WUNI H7399) 2002 ,9M°H) AP Y> INID YSINMD PIIPDID DT 17 HION
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AWM NOONID AN TTH NN | INIW MIIN OPINN NPNI

YPIP SVUMIVY 1Y 1.3

MV ITY NIN ,YPIP OVINOY DY TN 1PY IX 27PY OX NIN NININ NYIN DY qON 21990 AN
(2005 PwOwNY Ypa9; Fang et al.,, 2007; Torrens, 2008) mandn N9 1590 : ©XVIN NI
DPINN DY DWW 1NPY NTN DX RVIND YPIP SWINOYW 1570 VN TPHNNY NVIN 1T NTIAYI
VPP OVIDY DY M) DPYNI DOIMNNNDT NIND DWNNY DXV PTI ,TOD DNNNA DNWON
DPYN ORI AN TN DN YPIPN VIV HPYN DN 7DMVPINIPY DXV NN ,0MINNID
YPIP OVINY DN DXNWMO.TPONY 7112 XN ORI INDN ,MTOM ,NOUYN) DINKD YPIPN MWDV
,INDN ,NPIDYN) 12 DDNY DIVINIYN NN TIND 2IWMY NINHD MYOIN 9PN, TN DINN DINY
S9N 2 DY PN PIARND I, INY M) (DOMPY

,D7INN : 2IVYMA NN NN (MXPITIN) JPNO OINNND ,DMNA DIVIDY DY NPINLP YW ITTIN
OXTNPN DN OXNVLY YA TN ,I7YN ,OONPY MITOM ,0N)MP K91 INDNY NMYYN MINN
NPT N5 DIVIN NNNN ,DNOYRI DN ,VNAD 31970 11D 21DIHN DPIND TINa

AN 25972 1YW HINRN 23D YPIP WIDW NMINVLP 93 DY HPWN (%) ¥Ypp Wiy 2590 49 1.3.1
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ANVYNH 11N IWIN - llasy .2

DMIVNIN DITTA ,NMODITIIN MDAX YTTN) MNVY IPNN MINNN DT DY) NT IPNNA ,NNIND
STRN A9WN TT0 279D DAPTY DX TTHN TIVN NX DOPWI 1971 ,(DPNNPR DT

to 2% NN NNIY (2010) t; - (2002) t; DMNIA NDNIN NN NN MAPY NN INYND TN DY
5y (Z scores) YN MVNY to -2 NOININ YTTN NN YT DY tg -D ANWN T10 NN L(80 -N NNV 1PNNN)
MTPNA DIAPNNY JPNN MNPY NYION 191N INKD ,t; -2 NOININ YTTH DY 1PN NNV HYNINN 19
P YAIN MNP NNX D92 aANWNN T1HN APNY Tt -2 25NN NDMN TT0 T DY NYaOIN
Ewing et al., 2002; ) ©mTp DIPNNA O) NNYY I TNINTIND IRNYA T2 P OXTTHM 1IPY

.(Frenkel and Ashkenazi, 2007
DPIPN I8MY >0 M T1IN 17 Y5 bW (weighting) 50pvw nvIvwa v w NV ApNnn DY Nt PHNa

DMNYNNIN PON NN MIRNND (Factor Analysis) D99 MMM NVXY NIND) TANR AIVN NN

DOINYN DINNY N NN HPVDIVVLON NPNOVN DY NIPOYN NNIVN WYY TAN NINDY DMLY
NMYOIN ,INIVD . APTIN 27 NN NNONA DIPMNYND TWND IPO¥A HVIDOYW 1T NPNOL .DONNN
SV N DNMIND TN MYNNIND ,OPIND DINRNND DMNINP DYV DY ONINWNND MIAINNDN
9900 MYNNNI DINWN TIN5 INMY 11 YD NNINN NTY DMNINN NN’ NV DI .ONINYN
DYNIMNVY D95 .DNNYN DMK DY DWHPIVN DMIND DIPN DNV 07 DN DY DNNIND
971N YY2 7P DMIINN MM T ,NPINNN DXTHI NMYN DY NP 712X HNN DXPIADN DMIPOIYN

»nMn 1y (cited in Frenkel and Ashkenazi, 2007; Torrens, 2008) 91y PN YVODLLO

MPN 17 IR WTI9N PYRIN 29Wa ;199 2w TR DN SNY2 0N NN STHMNN DITANY

.DTIP P92 ININY 299 ,2597) IV, MDY : NDINT Y TN YO NNNMNN DY MNP wHvd

MNOYNY ADIWNN 199 3999 WMD) pn— Il adw .3

: D225V NYY POINN NT DV

SDTPN 25w IWINY JpNN MPYY Y9PIWN 19N DPTYN PN ¥Hd puNan avwa 3.1
Frenkel and ) nMWN N2 NONPO NE1Y NONPN NVIWI NIPIN DY NPADVI VINOY PN 1Y IPNNA
NNIAP YNINND NONN DAPNNN 90N :(Z) PN PN VN N PN TONN (Ashkenazi, 2007
WPNN PN .NAPN DY JPNN NMVDA IRIIND NPIZM N NXIAPA ONON PN (NPDIVIIN) DN

YT DY \PNN NNV HY NN ,YNINNNN MDD NN DY PNINN DX RV ,WNNN DIAPNN TUN
(9 INNWN) NP NN INY IXNYNL T2 NN DY O0NN NP NN NYTY NN 1PNN 1PN wN

Z:X—,u,
(9) T

INAP 5 )onn 00 = O, AP ISP = W ,o0I07 DI = X )P0 8 = Z : IWND

TTHM NV NPDANY YHPIWNN TTHN Y¥ H929WNN Y¥INN IWING NIN T NTIPI NIY 1 W3 :a%wnn TN °
1 a5wa 105 oTp awvInY ypap 2w YD Sopwnn
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999 PR 25N TIY DAPNY 1O ,N9 DO DAWMN DD DY ANWNN TTHN YN ,ONONN 2DVN N1
PNNN NPXNIN NN NN NP2 INVNYD I 7P 1)

NPWYN YN 1910 INKRD N IV DD MNAY ANVNN TTHN TIY NPT ¥y XD dva 3.2
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Zi > 350 TNDONT =4D1DUN @

YYD PN YOND (DN) PPINY HHPIWNN NDININ DPTPN ,MINNN DWY (3.1) DR 25WN NNND

(9 R) JPNN MPN 19Y DNININ DINPYN DXIW1N NPT DOWIND NONT N .(Z20)
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(2005 ,5139WN) H7399) t0 112 PPINNN ADIUNN T1191 295 099Y DIV 197 :9 IIN

31 ,9Y) ,D0 N2 :ND,0)NPYN DXWHN DMIND YOVPIMPN DIDUNIL YD NINTIY 1N AN DOWINI
YW DY DNWMY IWPNL IPNIN DXTHN DY 71PNIDA NPT L(6) DX NNNN P92 .NNY AN YN ,PIa
PYN YR N DXIWON DXNTN NYN DIDWUNA L(TYOR ,PI2 2)2) M) NPNM MTIN IOOIVIIN
N¥IAP) NONNN NXIAPA TIYI DTN NN, PO DXNWMOTN OMND ,NONITN NP .Y NISN

JPTRND DNV NDMNT DIAT MY DX HYHOWIIN D1DUND DIIWIT PNIVN TIN 1D DXNWM (MUY
NN NN MODYNRM )PNN PN NPT HY DOINN NDXNT MDDWYNRD MM DXWMN NPD 0100
,TOONDY DVPAMP INY NWMN IR NAN T ,DIRY INY P JPNN YPXY DI : DNYY NN NN
W 9NN NNNNN DY I9DN 20WN Y .OMT AN DIWMON IX NN TI INY MY 1PN )XY DD
DINYNNNN (N9 532 DODNNN DXWMN DHINK 292) MA DXV MNDWUN NPD INRDYT DINNNNN
SYIPOTI MTNYN MIMD DX 205 ,MND MDDYN) DXWHN NPD DY INIIV DD 1D D) NN
,(1-2 MZIDWNR) D1OPIMP MNOUN NN - N9 DXNWMN DON TON ,NN DIXAIW 190N ,NANN MM

25vwa) 10 XD ArcGIS y7nn NIDINA 1T DNMN Y (3-4 MDDWUN) DOMT MDIHDUN HINNY
.NYVNN NN NN DINRNNNN 29I10N
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0”ININIVID 0NN VI

;1PN NYINT DY NYNNN VI MPDIY IPNNN NYSN NINDN VYV NPNIPY MORY NV, TPURY
7792 PNNY 29D 7792 DIYVYD 1N ORMY,2IDOW IN 1PAPN NYNN NPN NPV NDINTN NYOIN ONXN
DXNMN NN, PITY ONINN IPNNT MTVNN NIPNRI NIV N2 NNT VN MONRY ,(2) TOYTHN NPPO
YN DINNNNI WHNYND 1PN 112,100 .10V 1PN NPAYN NPYNA ,NYINI YN NPONA NYOIND ¥

.(Sabri and Yaakup, 2008) NY9N2 NDNDN NVIDYD DITYNN NPV TNND

21 NTI2YD 1IN DININAY IPNNN MVIVI MPDIY ,IPNNN NYSND MIDNNN M2IYY MO NPND
,MDIVOIN MXIAP PN NIMIRNND INIY NPTH NMOIVOIN :(inclusion) D 1Ha DIV NYYIN
ANPY NN DY WAVYNY DAY 1IN DIMAND DMV DPMIIM DMNT ,0MNIIN OIMIND MYya
9Y1R101) NYAPNNN NNNNN NN INYY DM 1991, NINN MDIVIIN DY DIIW»ND MV 1IN NN
oY DMYN OMDN P2 NOTAN PR DY DTN NN AT DTV H1NNY DMIANIND DTN DV
(MXNDIYPY TDPOP D) DMy DWW HY NN NAYNNN IPdY ,D0IVN DIWIN P2 MOIDIIND
D»29YN DXIVYMON NN NONNY PO AN D) 1PN ,1PY ONIWAI (P2 )2 TYOX D) O TIM

DTN IN DAY DDIVIIN DY DY 50% DY NMDIVIIN DD5ION PN 19INA DM TINM

NYNT DY DMININN DXVINT TPNNN NT IPNN 10259931 DIAIMINT DN YY Myavn nN1na
05595, 1PN93N NPYNRYT DY NIYOWN  1ND ,XYNN DY DINN DXVIAN MINMA NPNXY INIWAI NPaNIND
D> IMNNA NYXNIN NANIN NPNINY IO DONOAN VN NMYIVN OONIYIN 2NN TPV 7NNV
SN, NPIYIYY NPIIVON NPNIND MIDN NNT ,ANY J9INI DINPON Y30 MIVIN NPN DINNDN
M2 PNIAYNA NNPY YW 135 .09 DY DOYOIX 1IN MITHY 191 ,070019) D»NNVLI ,0»II55 NIND

INSIND NN A5V ON

, DY YT IMNNN L0329 OPIPNN DY MY MNP MO0 D710 MUY ,MI1AN M3
,PINTN NWIN DA DTN DI VN MOLOWN N1 ANINI PMIAYONN MNNSND DY N»NIY
MWV DY NPPVNON ,DXNMIND DXNVY : NI ,DINN YPIP VDY DY NPINDV IDINIPR ,MINYI
WP T )P NMY NDNT NMIAND DX IPNNY IPNN 93D STIND DXTTN PPN T YPIp
OV OINIWVIN IPNND IPNNN IRINN DX )INAD I 7P PITY TR ,091¥2 DINN DMIPNND INYND

SNONN IPNND NN NN (2005 ,3IDUN) HPIN9) YTIIVUN) DI

MNIN YOW NNIN ,INN DTIND VIV DXIWINN TN TNXD - (V) MVLIVN P91 PINY 9D ,q0Na
P2 MYN MY ,ON9T .01 WP PRY DD DTN DOD NNY Dpwn NN NNYRIN .01
Sy DOINWNN P2 ORNN DMP D XN HTINN DI NIDN NNIN NI XPNT IND 1T NNIN 199 OXTT0N
NN NN ,ININ AN TIDN RPN NYY IWPN MINONNL TYUNI L(DIV Y97 TWPN) INDY WP >
AN MOLDXVLO NVIY : RHNTD PIND KD IWPD MAON NVIVIA YHNWND 7PN 1) IWPN NN
D»pPY NN WYY NMN .(Cheng 2003) D»INYY XD DMUP DY YITOIR Nown TNY (likelihood)

Y TAPII-NX NNND NDD PR ,ININD WINOYW INN DI NPINIMIN 1D YPIPN WDV 930 Nt Hpwn
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Danlin, 2003; Chen, 2003; ) mNwoyN MI902 NONPN NN 1T NV X ,0IWI ND WP OOP

YININ PN NININA WHNWI N NTHIAYa DWPNN HYTina ,019°0Y .(Torrens, 2008; Stahle Marcus, 2010
97192 DNRYPNN DI0IN NININA NP M) 9TD2 DIVPL YIDdIWN NYINN NMONNN NIIION To2

(=)F24- AV ||

IPNNN DTV 0NN DXNLWN DY NPNRYN TNKD TIVN NPN TONPYN NDNTD NYHN NN
ToNN .NMVY DTTH MOOYY MY DXTTH DI NN ,TNPY DN IIND MY MITHN MN»p
MNINND DMWY .09 HRIYIDY DD DDA ,NNTTNY NYOIND DY NMAININD NYTINNN T NNTIAY
IPNN MMINNND DXMPON ,OXTTH 990N 7Y NADNNN NYNNND NN PNIAD DMIPIND DY MOV MY
NYNNN NTTH 7Y HNIYI NPAWMN NN NYNN DX INMD NN 0) IDN )T NNTIAY .0V
712Y NYNN NN JPNAY 1NN N NNTIAYIY NI .NYIINN DY DMWY DXVDN DN OXTTN 190N
,N822 DRI VYN HINHNND YOP TN ,2IVWP IPRY DTN NP NIY DXTTN DI N9 NIV ,2IW» 9O
NYON NPOTID NP2 DIWN T D WD) NINAY IPNNT DTN MNNNND IN MYYD TN M
L PV2) Y, MI9) P DXAVIN NN ,MNNY NPT TITNRD 1N 10TV IO MY T N NPT
DMV DXIVM

D) INOMY )NIND TPNPYN AYINTN NYNN NTTAY 12 WHNNYND DIV ,NT TTH DY Imvn mMand
INNN NIND TTH2 WIDOY TNKD DN MPNT TN MY TITHY M1 07T PY1 1AW NYN»YIN
NTAY Y8aD MNONND NN ,T90 .(OVND DI 1592 VIDIYN VTN DYDY PRI NTTN) YA
NONRD INHRNM MIYINN TTH RYN TRNRNNY TUNN

MY NINPN P, NIWM P DINNYD IWIRY 22N TTH2 NYHNYD DTN DY ImD0D

,N9Y NTTNHN OIN TOY ONNNY ,NAINND NYNN NP NDIWHN NDINTN NYIN NNTIAYA MSNY 29
.20 MOV
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Substantive Concern

Negative Impact

Public-Private Capital and Operating Costs

Higher Infrastructure Costs

Higher Public Operating Costs

Higher Private Residential and Non-Residential
Development Costs

Worse Public Fiscal Impacts

Higher Aggregate Land Costs

Transportation and Travel Costs

Greater Vehicle-Miles-Traveled (VMT)

Longer Travel Times

Higher Frequency of Automobile Trips

Higher Household Transportation Expenditure

Less Cost Efficient Transit

Higher Social Costs of Travel

Higher Risk of Injuries and Fatalities

Land and Natural Habitat Preservation

Loss of Valuable Agricultural Land

Reduced Farmland Productivity

Reduced Farmland Viability (Water Constraints)

Loss of Fragile Environmental Lands

Loss of Regional Open Space

Quality of Life

Aesthetically Displeasing

Reduced Community Bonds

Greater Stress

Higher Energy Consumption

Higher Water Consumption

Greater Environmental Pollution

Reduced Historic Preservation

Social Issues

Worse Jobs-Housing Imbalance

Foster Suburban Exclusion

Foster Spatial Mismatch

Foster Residential Segregation

Worsen City Fiscal Stress

Worsen Inner City Deterioration
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P2 TIOM NN 270 YW DNINN DXNOLYN DX NSNNY TPNYN NIWNN 1T INPN NN
MDD RY¥NOINY NDIYY 19N MIND 131 OPIV NPDIVIIN ,INIY FNLVYY HPVDYIN MYIN INLY
192NN YY NNTARYI IRYA P2 DN ,NIND TPNNPRN DINNN DMIPIN YW NTRY M) 29 Yy
TN 7270 DT MINI OWNN DPNX NNN DINYMY DMIIINN DXPHRN TANRY NNRI Y201 NNNY
DNAY DINKY TAPNI DXANIP ITHN NN DIMN DINNAY NPON ONIN NNT AN 5w N
PPN IPNN Y DIVY INRN NYIND DMINX NINIPHA YR TN NYIYA 22071 93N NODYIIN
IV NN SY ,DMVINTIN DIMINI TPHIY IPNN WNNY 11930 PRIND N APDIVIIN TP TITRWY
SY JTRIN XA TWAN> YN IPNNT 90N .OPINY INNRY 1IN NYOWN NN NPNY Rya
NPNDIAD MNIM DMIWON MNIND WMDY TUNND ,NMWUN DOYN APDIYIIN P WpPn

JPNDIPNN NDIYN NYION NN YWY TN DRPN N0IN9

NHDIN MYNNNI XD DMIITHN OMNIRD DY NMDIIN DTN NTTNHY NYSIMN IpNHn 17
DMNI OMN DY DXV NND NIDY PITA0 1NN N NV Mysnna .0ooox D.N.A Sv

39 DY NYNIANND NPADN JPVW WY TAN INND DMIYN DOVI9 INK IPYY 1) G0N .DXP TN
SNV VI HY PIYTH NN

NDY19) NXIAN 11D PN YIND DN DY DN NN DY INY TNDD > 1N 5 InNn
TN AN M PYTI TINOYW NT IPNHN INNRD .NMYN NPDIZIIND P2 DN DY IWpn NLVA
VAN NTIONN T NI INKD TOIVIINRD DTN DY YTNY TUNN IPNN 01D DY NMDIVIIN

MXIN DY DXNMNAN DXNVLYA INDPIAN NN DY NTINN ITI DY MVIPN NMYIVN Dy Tindd



Nan

TONNA NPIDIPR MIDIYN HY IMNIID) 1M DY NDITY MDWN DY NXIN INDPIAN 1NN NV
JUCN) p71n5) an Nponay SR DDYHN 930 P31 1PN NVYNRNN MNINND NINDD
20 NMNDK IR DWTN DNV NDMS ND DX PNN DPNIA0 OMPWN WD MIVY NTNON (2001
O¥) VI 72N OPIY ANDIVIIN DY INPA HITHIN DPRN NXR DONNHD ONNNIVIN DI 01D
NI DINN NYAN NI NNHBND TPMNIVIND NYawnn (2003 ,Fahrig) 5551 »mH»an ynn
VLYY DI 92N NN YW OYNN NDADI DIRD HINNHY  DMPWYNIY DOYILD VTN
MOPIAN PHND DY ANV ONTHIN DNPRY  DAavmn )y dna (Fragmentation)
DYNY DIDN NPDIVIIN XNM NPDIVIN TTAY 0 (1997 Fahrig Ysx ,1992 ,Groombridge)

NI DM MNPHRN NPDIVIIRD PING APY DN (2002 ,Crooks) 1ayn MNIToN ITYN2 INTNONY
DOUNN PNN DY APY DN D1NION

ANNRD NNT DTN 22TD IMNNRY TN PRd IMINKRY N ,(Capra Ibex Nubiana) »ann Syn
AN HYN (2009 ,X712999) 92120 XNYA PN APY NIONN NN DY NMNNT OIMNN 1IN ThOWY
MY DND) Yyav NDOY DY DND YNNI NI2THN TINNIPRND NOIWNN MDY T10D wHvn
DYPONY PP VXD THNA NMIYON) NV YNNI 'K NIDI IR ,OPNINDT DINMN YIVN
NI 92702 DNONNN 2N DY DY DOXVI9 GOND DMINND YNV (2009 ,X12099) (1IN

(1999 ,Mendelssohn & Yom Tov)

92y YN SDONN OYPIP DWW INNN ,TPPVLOYON MWD INIY P INPIN NTIDNN T
NTIN 72702 NNNY DAY ITINORNN .(1THN IWON /2 NSDI IN) PTTS P2 12 ORI HY Owan
MY NN 127N DYYN IMOYIIN NN TNAY TNY (YNINN ITHN OXNN ) NID) IND)
927HN NP2 DNYY 9NNN DMYY SNOWN DPINMY WYN DR GN) MITI9 NHLP NPOYIIN
AN AOWINRD PRNN NI I2TH NOY NPDITNN 12 I (2011 NWPANR-PPHRNIY PPOING)

0N

Oy NYAVNN NI PITAD NN TINNIPRD NIIWNN DY ITHN NI DYV NN PITA0 MOLIWN NNX
oY1 N NN N2 TPNNIPRN NIIWNN 555 5y NYAWNN 2200 TPSPITIR NND 913 TWN 1PI0N PN
OV SV INYN (2009 ,072599) NTINY 127N DY TINIPRN NIWND MPIVN PRI WHYY 5137 52NN
SV APNNN RYND DY PH NN POY Ty XN NDXD NTHIR NN NP 93T PH 0 220N

Ty



ST NN NPNN TIINRD 2IWN ,NMDIVOIN DY DPNDIAD DI DY NYOwn NN P10 mmn by
2001 ,IUCN) ynn Yy mN2>310N0 NYawnm mn NOIYNY Y001 1PIVAIPI NMODIOIND
NYAYN NX PITAN AN 1A INRY PODIZIIND DTN 1N ON 0PI MOIVIIND DTN HY INNIYN
NPY I DIV 22)0 NPITNIN OYIP YT Y9 INNM DTN 127D TINJPRND NIIWNN DY TN

DTN 927D NLYA AN XN INNN

MNYPNHN NTTH MY DOPPT IR HWA NPNMYI 1IN DD 22NN DN NMODIVNIN DTN NOIWN
DN D0 TNXN DY MIYD XA N3 IPNN (2009 ,)712579) DXNPS T DY DOVIY NPAD : NLYA
SV NOIYM NNNYN YNID TRAYL 7P IWARY T 22NN DN DY IMDIVIIRD DTN 0 PN

N (Mark and Recapture) ©»nn Yya Sv 13 1795 MUNTN IPNN MOOW TN NYown
mwNT wrw (Non-Invasive) ny»w9a-N9 9pnn MuXw .NPvoNs NPAN NPV Hwa MW

AT NTIAY2 MNWPHY NIXINKD 7YY PNIND INND DN YYD NYI9N IN W0 T

(2009 ,372779) »211 %y



IWINN YPIN NYPPY

DALOLPARIAPALS R APYA

MY YN (1992 ,UNEP) >»51an 110nN 910w X NIYONY 1) NINK 1nNn) 1992 mwva
DNPNIPR MWD NN DD PNN PON PNHNN :DMDIN DN NYIZY 12 MIT DN
TAN 295902 DMPYI MP>TRI N2 DT DMNWP 1YON DI NWIdY (1995 ,Heywood et al.)
DN 217 ON2 (DI IN) VP DIN (2000 ,MITYY Y TPY) DINRD DX22I991 DY YIUND DN
,1992 ,Groombridge) »n21n 11230 5120 PN DN NTNIN AXPO NPIPIVN MDON SNV

,PDITIIN VPN NN M HYW )TAIND 972105 D19y 1918091 HY19) v Ty (1997 Fahrig H8x
,IVAIVN MNIN IR (MWD ,NTNON) DINN 2DIN2 MY, NPDIVIIND 52N MNP DTN NPV
o8N ,1990 ,Spellerberg) ML NNDY DIPHXN PN VW PONN NN ,NNON ANPA NPV
MTPIAN PNND NPNY ITIIN OYNNINR 1N DNIND DONVY NDOYW 1O (2001 ,P519) YP¥INII9

(2000 , 7TV > TPVY)

DPN ,DYVIPN DN DX NLWN 90%-5 DNNN L(MNOPN MNVY HHI1D) DMNIN DXNLYN
DN YaN2 OXNINSN DXHLYWN .OND TINDL MM MWD DI YININN DN DI TNN
MINY) 12 DINNND DINLYM 29 YIVIPI PINRND ,INIY DIV APV NN 1AV MDN
DN DALY MIAPIN MDY MY MDY OO (O'PP MY DPOIND DM YV
WA MPOIWN Y0 MNNY 300 -N NHYNY YNNIV (2011 ,)PPNII9-NPNN) DOYYNT DXV

: W DN DT PN DY PND ITIA T2 2T PR TN MDY PN

NPOIYOIN DY PP NN NMIYIND NIDND) DTN NHN D 19 DY NNLP N YIVLN NPV A (1)
D NPND MYP MYMND 9N NMIYNT NHND NNVP NPDIVIIN (2000 ,M TV YTPY) 1152 NNLP
,1996 ,Caughley & Gunn) o@xw 1115 MHINONN NOTIM PRND DX DTNND VI NPND
Y INTNONY DM MIINDND XXAN NNVOOYD NINKY IRIPN PN (2000 , 1TV YTPY DN
MINN2 NMINN NPDIVIN YW yMONY NN 1 (1997 ,Meffe & Carroll) nnop nrovow

.12 X)NN DXNIND DINLYA NINSNIN NPDIVIIN Y2V MNNY

NYIOM N9 MMNXY) M) (MHINK NPNWN) DXL YT DY 11D 1T MPNNN YION MMV (2)
DMOIVIIND NNRNND NTPD) NPDIVIIN P2 OV IMN DY NIAYN YN DIDYN 92T ,(MINN
199Y MNP NN WY TN Sy DO 1NN PIoNY 1N (1997 ,Meffe & Carroll) nna>aob
NYODIVIIN DY MPP NN TWANRD »TI2 , MmN DM NXY D) NON D911 DXNLY DY PNY P RO
NIPY DYDY DINN P OYPIP 98T (2000 , 11TV YTPY) 17172 DM DY 72YNI MON M

INNPN PITON



NN 9

702 2TNNN NNV KIN T2 OXTNPND ONIRIMNN)Y OIXIND XN 2PN 227D 1D NTIN 927N
(1973 ,1Y7) NPAIVAIDN NPI2THN NVINII PON DNV 2N

1982 .A71H2 NYNN O PAY 29YNA NN XN 7 DTN 23N MTNN P2 YINWH NN 12T : M)
2200 129 12 190 YN PI9N DT NIDIYA 121 102 XY STRY TN

1713 20-50-2 2990 )98 )NO8A DV 17719 200-300-1 : TN 1O NPNIVN DOYPYNRN NMIND : DOPN
OON NP YAT P9 DHOWNN DOPIN DN DMWY DXTIN O IUND NN DT DT DY)
DY NA NYNN 7OW) DN XY 92797 29YNA 01NN DI .MV DTN DM 19012 DNIINDN
D17 DYDY 7DXWANNNY PN PNINRL NNV DXPLVNN DD DIRVIN 2NN OWINN
NN TN ODPRD DINN 92T PIAN AN 7/ AT MIN DY YNINHIN DI DY NPON MPNINIA

(1973 ,71))

DYPIN DI YY) INNN NINID 2YNND NS XI1PYA PORNND DTN’ 9270 (DTN’ I2TH1 O
92792 ©YMN DI (1973 , 11T DY TN NN IWID YPIPN NN IRXIND NMNODIY DINPN
NY2) ¥ DY NMIY SN TIYT DN 0N DMIPOYN DN MMMNMPN (1973 , 11T 23DX DN ON
, 1) PN N 7 DI 2N DYTIVN DMWY DNPRY DIND 1IN DNIN NIMYN DY NP
SN12Y DYRY SN NMYN DN DMWY DD DM MNPN (1987 ,10-0 NOOTIN ; 1973
DNMIP2 NMY MTIPI2 NNLP NPYIN MY ¥ GONA LYY YN NNY YN D) 10D YN

(1973 V1)) N9NN DY PN PRY THINOY

TOND MOIDNNT N N> YAIND DI 2T DX POND 1M DN TN QN M
:(1973) YUN »ad ,NITND 299NN, 0N NPIPNN 1PN (DTD NaNN) 92701

2N 29N 7 DI N DI DY DONININ POIDWA NN AYINI 1T — IPDYD ITHN LN
SYANP) VMDYITY WP ) DY YO0N D900 1Y PNND YOWN NITHI NIMIND 1N IYINT
STV 29 YNNI OW)Y 171 300-450 >IN DD 7T NOIDHY NV (NN

AMAN MR PIAND AT 2TH DY INLY 21 DX NN NN — H2THN DN .2

YO0N .INII 121N DNHN MY N OOIAPN DOWYRIN DIDNIN NN NIODI Honwnn

50-300 .DXMOYY MIPTIN MY D) TN ,NPNPI MY NIYI) DXV POV NN DY
(1973 11TH) MMYN PRI LYND NT MK STV 27 Y¥INNI DU NI



70951 N2 5YD T2 .OMVN MNND DY NAND XUYINNDND NPT PINND — DOPNYN I8N )
12 DN PINNN MDONT NN DOYVIP DNPIP .JINP TPV NIN DT NIND YOUND .ANITH
D) DPIY DINIMN

POINNVN .NYNN D> DI9NI DMWY M™MHN 1N NN DY NYTIHN — NONN O PN PRy .71

Y9IV DYPRN .DXPIVNAY GNDA NDIDN NLWN 21T .PHRYY NINID TIPN NN I MNI

927D N YD PN THIRD MIPY NN ,MNMONYT MPINHD MY SN P .0N
DNV

92930 HYIN

(Bovidae) o»an nnavwnaw (Caprinae) ooy n nnavn nnd 7w (Capra lbex) by ynn
1T 51987 ,210-01) NOOTIN) DN NN NN NNN PHN (1998 137 ;1987 ,2190-DM NOOTIN)
: (1998 /NNY

PNV NOIN MYHVLINAY DYYRN N NN 0NN — Capra Ibex Ibex o

APNPn N2 msn onn — Capra Ibex Caucasica e

MM ITIN PNAY L JODIPA-YTHNN AN NI DINTI NN onn — Capra Ibex Siberica o
20

N2 N .0°019 500 5 NNV INMDIVIIN YOV NTNON MO PN nn — Capra Ibex Walia o
(2011 ,IUCN) n2n7) 90 NN»N INNION 923,91 NNAY PNO

1792 ,29Y ORN NN OPD 08N ,JTI0 NN NN AN dyn — Capra Ibex Nubiana e
INIY NINDY

150-2001 YPY NNNN XN XIND 22NN DN DY NN DIND - (T NIDI INT) XINI NN NN

TYDIVIIN NNMPNN 9NN NN NN OY (1987 ,210-D1 NOYTIN) (N NODI INI) NIV DWI NN
D120 NXIDN NN NVIDYW 22NN DD (1998 /NN PIT ; OV) 1970 Mwa DVO NPNNINY ,Mvp
DY - AN OIN (NN N8N P2 DTV N ,ANN D) 20N 1IN ,NTIN I2TH IMN :XINA
AN YN (2000 ,Shkedy & Saltz ; 2009 ,3712599) NWIDVWN Pan ANV MVPN NODIVIIND
220 9POPYA DN VY NXIBND P11 J9Y .07 9901 YD MNYD TN, MINK 2TH NYNN D>TanY
DXNMN (1987) 20 OM POYTIN (1998 /NNY PIT ;1987 ,20-DM NOYTIN) MPIAN NMIYN
DY) MPRY DM’ 990N Y5 OMOMN DN ,A1IP DM MPN PR TN DHYN DX DN DININAY
DYX) DNY PNRT 0 NPN 2220 THN DIXRNN) NPODIVOIN P11 XU TPV DY DIPNN 295 .anp
Shkedy & ) 9nxY TAX 9171 102 P2 NPT DNV JPPD DINN DXIIRA DI 9115 IN DIV

19902 NPOIYIIN P2 ,07NNIPR MNITON TIT,D2079 YW 1IN NHR»PNN DMYLY (2000 ,Saltz
INYD NTTIAN NN OIN2 OO AODIVIINY AINDD TN AT 92702 NYOIWOIIND 20D

9



D) 2NN YYD X9 ,9NNA DTN I2TH MNA (2000 ,Shkedy & Saltz) ¥Iaxa nypowvoNn
(1998 /NNY PIT) DY DN 1IN NN PADNT PITI 2WY TOUN NXIN 12 12701 NN NN NPTNI

TV P ,97N - NMY DYDY 19D DY) DN DML DINY NPNN NN DWW : PNNY DT
DMVMPP MIVYYD WIND DD NNN MIND P2 OXPNIND (12NN TY I120VID) DINMN
oV M2 IPOY DOYIIAP N1PNN MNINNA DPAT D55 7772 DXINA D>IDT (1987 ,2110-D NOOTIN)

.(1987 ,210-01) NOYTIN) DN NNY

NPT OIMNNNDT OXINNA POV DMYODY 0MIN DININD 2NN DN N D 01T M2
TN 2NN DN NNINIY PPN .DINX DINNX TINY TITY NN DIMYY NIN NNT DY 0PIV
THPNL MV PP NN N DT .PHRT DD NPNRY DIP M WY DI A ,MNON MNYH
Y12 T PY IMN HWNRY 1O AP DD PN 2220 DOYN DNROINN NI NV PN NMPNa
2NN YWY IONDVNIN VYT TP JTY P INDN NN DN TYT DM NNOYN DY NIYap Ny
YA (1987 ,210-DY) NOOTIN) NIND DOVION TON WHYI NN PP DY MODIVIIND 1ON)
TIND NN OXTTN DODWN 1PV PP IODIDIIND DITHID WIHYD »T) PYa NMDIVIIND VP §NNN

(1998 /NN P T) 92100 NP

9N DIDVI DN DN TN .NMIPTNY MNP PO PPV PIIN DN HYW I : DD DININND
1990 7PN AWYNRND MO AN POXID MPN P 2N 1OV, (DWND a8 DTIND) NN IUNRND
MINNOT AWIND DT 132N .AYP 1IP N2220D) MDND NYINY 7D 11D AN DWN DY DX 95
NTYNN .3 NNXD DRNNA MIAXIYNI DI Y0V DY) DXDION DIPINNI NININND NPIY) DOYODA
MYIN PN INY NMISP TPWIHNNNI TIWN YANND .TPYIIN TOWIOYN — NIYIASN ONY DY NYNInNn
NOOTINY VN 3 TY SV NN XIVPY DNON DN .TNPNIA DN PITHA DT NYYA RON YPIPa

.(1987 2y0-OoM

MapIN SV ,N7O 120 DM DY DN THIN .MIAPINND DIPIN OIDITY DD : D11 ODTIN
(>aw3a )P 50 TV) M 20-40 MIAPIN YPWNI (2w )P 80 T I’ 45-60 DM HPWN .N7O 100

TP NPNNN-ITA OIPIRND DWW DMIPN MDY 2 DIX N (1987 ,20-0) NOITIN)
INY 10N PYI WHYO MDN NP MTN 1N TR (K70 40 TY) TN MINPY MPT OMIIP MIAP®
YPANNY OMN NMVNYNN TN NIDNINY MY DMIP 010D Tiva XY (1987 ,290-01) NOITIN)
DYV DM .MAPIY DD P2 MIMNN DTN D) DIV (1987 ,2110-D) NOITIN) NPVIPIYT
MO I3 INY TYNI MOIRY MAPI TWURND TN TIIN 121DV 19T MIDITI NI MDNN DI1OND
NN DTN DX W NNIN YD (1987 ,290-D1) NOITIN) 1M ADITY MMPNNI MYOYNNN NNVP
Shkedy ) 01815 9N 21991 1IN MPITY MXIAPA NPNY MOV MNP IYRD NN ,DXPNN P2

(2000 ,& Saltz
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MTY 1 DMITY OND 90N DIV .DMITYA 1D PNN NNIIAN 7PN NPN DN 1 DNPNIIN DNIINND

,DYNANN/ OMINA OMDT OTY ;(DPMY DM TY 27Y) DOPYN DO DT MINON M1
P2 OWNIAND MIATIPN 21 2D DY) NPLVINMT DY DIINDN DINMN NNY NRIPD PTN> DMIANNNY
951 7Y DINYN NNV ;(MND DNDMNIY DN DMVIPNYTH DMIDN Ty DPNMI DN
YA XD TN DX229yNN OTYN XYY (1987 ,210-D1) NOYTIN) MIAPI DY NHIN DY VIPNYT
X1 T2T,0720 DXIMI DXPYNN DTN VIDNND ITYN NN MIAY NMINN MIAPIN TYNRD .0INMN
D>1TY 12 DOXVID DY NIY NNONN MY .OTAD DOWIN DN DI1DT D9X) DINYY DI PYS DY Ty
, V-0 NOITIN) NI 09PN MAN W (MAPI DY DN D1DF HY D)) TV Y52 . N0 IMNND DMWY

(1987

DINNY MNXID I (N NIDI INI) 2NN DN DY NINVDNIN INXIAN NN 195 MNVDIN NNN

NDONOPIND TY DN NINIDY NN NIND NONN O NAN P2 PN >T 7PN 92¥2 DN DY NXIND

:(2009 ,292599 *9Y) YIN2 DY’ HYW NPDITIIN D199N1 DN OIMIN

NN OMNNNN DOYANN NIV DD DXPIND DD DY NI MY NMIY DN TIT DM DT PY M
927HN NN RO MVPLYN MHITHN NI PIAN N 7 DTN MINIAY DWIA DNPRY DIOYPIP
Y IR 1N90) 2009 MV . NINA DIDYD 21D NVN TP INNND OIPNRN 1D DY (1973 , M)

D09 238

: DN NTIN’ 727D DY’ DXIDINN DN OMIPOYN DIXTPINN L OT PY MNT VIY) NTIN TN INN

I2IVPIN THNNA 2009-2 19D NT TN .NNTAVO PYY NNITOPINND ,DIPIN NIY ,ININP INN
DYy 165

PY,POY PY : DN DO2Y DIIIND DOIPYD DNV NYINM D3N MNPH : (AN IN) 2NN 1290 NN

40N .MNI¥ N ,OOPIVN DI ,DINNN N2 ,NTIY PY ,NYDT DOV NNNN 2APY PY )10y APy
LDy 141 2009-2 17903 201 9N MIX DI .NPINT NINY MO

2N3 7OV, 1917 DN) TV : DY DNOIINN DXNPYY DNIAY NYINM DMIN MNPN : NN N INN
,NNOY DN N9 YY) ,0NY DN L,PNY YN W 5N, NNND TN DN ,)NNN DX9V) DN ,NMOP
DNV 1PN 2009 >IN YI9DIIYW DMWY 59 51 1217 NNV NTIND) NN NN NTIN INN
SV NNOWIN WD NNN DY ANNI DINNNDI 19D OMYID DXTMYN DN PIND YD NN DWNIN

.NOVN

11



APNNNH MINY

NN TN 270 NINA DTIONN T NHPN DIV ,0PD M2ANN DN APOLIN DTN N .1
0T PY 9915 NY) NI 92702 NMDIVIIND ; DDV DY NPOYIIN 3 IPTI IpNNA 1200
.20 N2 DIVIINM YT PYA MHOOIVIIND

LTIN NNPN DIV ,02N2N OXNINRD NYIZYWI NPDIVIIND P2 DOV NI NN .2

APNNH MINY Y 1MIIUN

YLD MY SN0 HY YA N IND YAV NPRY RWNA 73T PR7I DNVY NI WHOYH YI0N DN
DXNVYY PIPY NTNON MDD RNNIN 21T MINNY PIV SW T PN INT (KR NADI INI) DN
LDYPINDY DTN DNMIRD NI 7#7PIVN PIPD WNRYY DI 1991 ,0MPNNY YT DINNNI DXAN)
D9V DY 1N MNNWI 121D NVWN WD N DY YN NI DIOYN NMDIVOIN ITNA NI ,TD
oY1 DY INPPO DMIPIYN NYINM NIPDN D) .NLYN IMNX NX DPIINN OINK 0N DY 1M
TV MM ,919%9N NN NIPOND DININD PTI MDIN) P TV NDINX TN DN DD
DOWY (DNH DMV SNV D MNPH DY DINI/VII» 19D) DOYN Y MNNN MON ©INI

.0"MpPan

NMNYN ONWUN 87 (2006 ,/NXY 210 DY) DMINRKY TINNP-1IV NN, 20 DY DI DINIPNRN 9D
0ON NOY DMYILN NN MMPHY ,NTIN I2TH2 DDYN NPDIVIINI PN X NN
DO NN NNPP NN DNIDNN D27 NYINT MDINN YD TWUN ,NTNIN NIDDA PRI .0 T
MIAPYR .0MYIV DANYN NON IN NYINN NPRY THYNN MW D) NN OPPNND TIIWD
DIPNY TN ,MOLINNN NYAP DN DXINKY DOINNIPN OINPIY DY NI TWUN MNNVIAN TNN
MMNPNY DMWY NPODIVIIN PA 1IN 0081 NYNN NN DP2ND ,SYTHN NDXR NN MNND NINDY
MNYN NPDIVIIN P2 DOV DY NN IWIRD KDY ONTTI ONO0N NN NNWY ,0NOY NN OMIN
IN MNTNND DNITOPIN NN OYNNINRD TINII) YD DIDNND INNNY 1T NNPN L,G0NA TN MY
-NNM DMYOYN DXNIVIN N ONIY IR VIOM MIVYN L(NOWN IXNND DY DINY DOWIN
DN NN DOWNRYN TWUN 72702 MIMOYNN DXAXN ,0IN) MNINNNA YND NIV ,0)YPIP

(2006 /NNY 2V DY) PPN NAPNI

;0792 DN NPDIVIIN DY ,NTIN I2THA NTIONN T NNPNA INNVN TPNIPRN MOON DY
IPO¥2 NPPa DROINN NI I2TNA OOWN 1 (2007) PRMIN-NPNNI PPN D) DIPNMIYT NN

,DYMIV-TNN DXNNSN NV NNNNY INRD 9NN TR ,NNMYND THNDI 12THN NN 110
DY) , MM MAP) D) OXNYDY ,DXINT DMDT .7MYIY TNSD 927010 NN DX DYy DMy

12



,2WUN0) NTINY 927N 27902 MY DY DIXNYY DIXRIN DIPINNDN MIWN DT DPNINI DOVVIVA
2NN P2 DY HY TPNNY DYNN YNND VY 1D 0T PYO 1y n'p 12- 5 97 oixa
DNNNDY DNDY YAV TPHNN ANIND THPON> DANND NV GNVNND DMN I1NY ,0NOY NNPN
NIANN NOOYNY NOAND G OINY DNMPN NN DX YIAYD 51Dy 9270 ,0N0YW 1NN MMpPHn NN

JDNMDIVIIN DINNXD) DX9NVD

NN APYNI NP DNVYNN DOTTRN TAN NN (NLY DA DXVIDN 190N) NPDITNN Yau
D1NN Yaw (2001 ,IUCN) 0»N2>30 00100 119Y NN NP>T2) MNNIDN NPDIYIIN

PYTN VP DY ,PDIDOIND DY NXIANN TTHY D) MY NIINND  MDDIVIIND MDA D) NNON
DOON> NIIYNI VPN YAV NV D) YIO DXTTHN THX TUNIY Td ,¥avUn Pad NN Pa
OIYIINDD PNPNY TNY NN’ 12702 20N SN (2002 ,Gaston) HnY Pnn NNYN NN
P90Y N2 N IPNN .DX0N9N DY YOV DY D) WAVND MIVY NXIONN DY NYIWNN ,202 1DV MDY
NOY NIYYNN DTN NI YNINN 1D NYOVYN DN TITNY NPYTA IWANIY 19010 DMINY D02
YOV DY NYIY WY MIMNE NN INDIPRND PRI YA TINN IT) 19 IMYNYN MDIPY NN
212 VYR ,TITN NPINN NDIDN NYOWN DY JOMPN NNT DY TNY 2NN YN DY NIDIDIIND
YNAY NTNY N NYNN D) TN (NVNY XD PR L0970 PR) DN GTIY DY N1IY D) Wavnd
DIVIIND DY D1T) 112572 100N XY DIANWNINY DIVH) MIAS1NNY TY PININ NNV NODIVOINA
.(2008 ,Swanson)

DT LMYV 40% >TD TY) MPITN 1PN XINI DPD MNPPN DN NPDIYIIN DY NPIDN NVIY
OV NN KN NMDIVOIN DY NLYN DY YTNYN VPN NYOUN NN MIAPY IPNN DY NYpPnY
JYANDY NPODN DY PTN NMYA NN NS DO DY IPNN (2009 ,)72599) TINNPNN NIIWNN
TN NYAVN DY YTINY IPNN NNIND

MNNND POOYN MNYI DY UHIND NPT XAND MDD APNNN MIRXIN DY NPYYNN 1PMOVN
NIV NPDIVIIN P2 DOXVIY DY NNONN NIAYNA DX )OI ONPI DY DMIAIWYNND IN 1D
INND NN N NYYIY 193) NIPIAN NYINRD IX TN TINA OVYH DI2YN NPX NIMYN NN
97N NYNIAN 0PN YN DY POIND MONNIND NNIA ONY L(MDIVIIND DTN DINNN

.MV NMYY DXNNA DXV DO NTITN NN ,NPDITIIN
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$PHN MOV

ALY XN2 DNDN PO DY MOIYIIR 57N 12D MHODVLVD NPONYY NTTRY MNY MOLY MPMP
19TNI DYMEM PN NLYA DODITY 92 OPIP TPDIIINR TN YW NPT POW MIPHN .DNON
5y MPY AR 13TN ,(19Y MNONM DIHN D01 20 NYP 12 5 NI 9 YW NPTHIN NMNY)
APNY NN NLYA NXRYMIN MPDIVIND PO MY NON IPNN 5930 NPIVARD NTTHN MOWY
1919 AN 91T MDY DXDOPIRN DIYSNHNN PN NP NN NIN DI9ITY DXANIN 9 Y NTTN

£ IPNNN NIMIYY NPIVONT MOLIWN MOLNON

SN 92722 92930 DN DY NIDIVIIND YOY NTITNT NPIVAN NI TINND

: DYVI9 N
7290 — NP2 NVIVON NVIVN NN ,D2IYA HHH2) Y20N YYD 12)D D) XINI DY NYIPNRN NOIVN
NN YY .0NA DWPN DNV DYOINN T190N NN DI TYNNI NVYO DINIPN DXATIND N DINPI T DY
19IND 92ND) NYDN D1TH DNV 190N NVLYY NISIND ¥, MIAPN NIPON PION DITI NLY MDY
ND DYNVYY TD DINDN NX WINAD ¥ Y 81D .MITN P ROV T DNOY MIPIDN NN YdNN
DMYIPN .1PON 27 DTN NI YNTN TRIIN Y8IHD NYNTY NPNTH XD 1T NV 9955 HDIDID
NIN9N T NVLIVY 12190 91N N2 IRY 2)D PIONY NHNI DNIDH NVLY DNTY DYDY DN
722 M9%N PDIVIIRD I 12N IPINN DY NINN NN NN DIWN NDTHN DY PrTN NN

DYTHN

14



.(2009 ,312519) 40%5 TY DY NPIYOY MYNHN) NMNDPNN MAYNI KD N NON NP0 MOV
217 NTIAYD NN MADN NIOD MOVOVY PnY

Y32 DN NMHVIVOX MTIPIA OXPNNH DXATIND N OXNPI — NMIVIVON NANN MTIPIN N0

990D DIRXIN AWNRD (NPAY MTIPY DY IN DNIDN I2YNn TIND HYND) MYy DXA»N O»NN
WYY VI DI NI MTIPIA NIV N NAYY 21N OMNN DY 1N NVLYI MTIPI DY DM
WI9NY NDIYY NN (DD 99D1) 29 1AT TN MXDVPAND NPIDN ATV NI 1T DO DY NIDNN
TP NNIND VIO NN DY NN INK IPYD JM XD NOADY ,1PNIONN NTIPI2 NAYD 920 NYNd
,DYPIN NIY ININIP MINA DD 1T NVIVA DIID) INWN P .DTTHN P12 NIV MTIPIL IN

(2009 ,)725199) (D01 250 51790 ININNN NPYTA) NITASO P NNIT IPISN

DN NX DMND YILN NNNY NIAND NP YINA DY DININ — (NVY r157) NI NI’

NLY 159 >2) DY D115 DXNPH DIRNY DN D1V DOYNINI D55 TITA NTIN? 72TNI DINIANM
PITA OMNN PV MPNNI YRIN MDY MTIPI 1901 12 157 95 511N N2 DO
JPDVIIND DY 9912939 9901 DOD2PN) 2PN NPADN Y NN DIANHY T NHN

NPOYTH NMNN NYAP NIYAND PIDNN YW HYN VAN NPNRN NYNNN — (PIDN) VNN I NOD
AUND ANINI MDA DY NPYTH PNPNMOPX D) NI MMDIYIINI DOVION 90N YW oM

(1998 Fitzpatrick) oyp>nn nyapd GPS »wona oownnwn

2003-2008 n"7v* n'90

250

150

100

2008 2007 2006 2008 2004 2002

[@1212 731 @nran ap Oy On™ @700

2009 ,)12599 TN

YN POIVIN DTN NTTNY NIV PIP»S now — (Mark and Recapture) n7959) 1w0

990D DX TYTADY NMIY NTID YNID XD AT INNDY MOIVINNND DXV DY DYTH IO TIDD
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WYY 19 DY PDIDIIND ITN NX NLDVVD PIXONY NN 1T NVIVIA ITINY DIMDNN DOXVIMN
MPITAN SNV PIAY 10D NIND MOIDIINNY NNNN N DOV .11MIWN NTO52 DNIMDNN DOVIN
12T NP NDPINN T DM ATV IN NN PN PRI DITHN N2 DPAPN IN TPDOYW NN PR

MTTHNONY OV

: YOIV PYY HY NTTHN NNON
R _C
M N

OYINN DTN 5"No =N

PIYNRIN NTI932 1INID YTIDIV DOVIY 199N = M
VN N9 Y7o DYVI9 190N = C

IVN NTI92 1TI0IW DIMONN DXVI9N 199N = R

:DYTTHN NITYA MOIVIIND DT NN AWND 1D NIY YINND INNYND DY IO
MC

N =
R

2NN YYD DY) DN YYD T2YTH IWND TN NTOYA TIDD DY PNIDNNN DY N NVWY
927 Y70V DXOI9N 27P2 NNMND MWD DIND NIV NPIN MIAIYNND NAVN) 1T NVIY 90N
DTTRNOPYT LY WIWND) DNIN 190D DOV

YT HY YNIA 717307922 DINAN DY TPDIVOIND NMIDAN HY IPNN — NLY NN DIDIN NN DY NIV

1 NVOY PIDNN .INIST TN 29 DY PDIVIIND DTN DY NPOM AT TIND ©HDIN MND NV
DY 0N IPNN 19D NPY> MANNL 1IN HYH DY DY NNIN P DTIND NYPY XN DTN 12TNH2

.(Tony 1998) 1> NOIN MO ,MADN MP>T2 WINT

DTN NTTH TNXO NP2 DNDNNA YN DY NON IPNHN — DM My sy DNA nvox

NPNID NIINN NITIOVN NIANN YNT IPNND THED NN MIYY NN IDTNN 2T NMDIVIIN
DPYN 19IND NIIYNN NNPND 2PN .OITHIN NN NMIMPNI MIYY YPRY DXOIMNY T PHY
TPDIDIIND 9IN DY MTIITNN NI NO NYIWN DY PPT I0IN DY NIDNN D) NYND N DOV

(1999 ,Mowatl) N1

NP2 APAMTHN 0N NP2 NAIYNN dNDIAN DOV I MVLIVN DN — DININ D) DY VI NDIN

(2003 799) 2)32) DTN’ 92792 DININ NMDIYIIN DY HNIWAI D) INDSNA NWYI DY 0N PPN
NPT DMIVAND DIDDIN DY 1PV NHDINY DMIPIN DINPI YT DY IR MHD) HY NIV PN
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1 VY DY INIDN .NOLYN XN IMODIDIND DTN DY NPT ¥T NITIN DORITTIN DOV
NPNY 792 NXIN TN NININ AP DTN AT MDD NPT (297 AT NONN) TPVIX INPN NN
MOIN JWANRNNI IPNHNN XWYIID NYION NYIN) T52) DINTH NYA DONN DY NMNON NN YT
N2 0N MDD 0 DTN NPDIND MOIYY D00 ¥ ANT DY TN .JT TIHINDY D17 00
MM NPNYIPI MOLIYA YIOWN APY IPIND DY NPIWOLDY MTTHN DY 7POVND MOD NHMP

.(2003 ,399) MIPAY MITN DY 29 99010 NWIVTN NYIHI TPNDNOV

DIDITIIND DT VPN INIY D) HY 1IVIN NPTIN NINNHTINND

2V HOYNNN HVIAX NN DDVID DXPATI NWIANN NYIV T DY NODINND NRIN DD DV VN NHDIN
IRYTITIND NPT NIYIND ONDY MV NDDINY NRINNN DN HVYIN RN DY 17790 .0»NN Dya

9901 MM (DNA-1 0»7In» DINR) DMVIOVDINPIN DIND NITO NN NITYI NN YWINMN
92195 — DIPINA DNDN VIAT DPINAINN DITVINIPN KV I¥P MM 1901 0991510 DNA »InN
N2V PYN — VIAY OVI) DY NI IWIND PR TINA OVONDIN DY M) NYYD DININKN

595 D99 NMA PN NLY XN PIT TNINRD OHOY HY APNIPR MNOXT TD .1V YANN
0% Y901 TYNIN NPYTAN DN NLWN XN DINRNNIN DIINITDTIND

MOLODLLO NVLIVA YHRNWYND JN MNOXNT DY DXNIND 19010 YT HY NMDIDOIND DT NYIAP TNND

AVNNND SVNNND TN NNYL PINVOPR NN 1 NVw — Rarefaction Curve nxIPIN
1) T NVIVA .GONIN MMTN 19012 DN DIYINNN DOWTNN DINITTIND DIV 190N

.(1999 ,Kohn; 2003 ,379) Y 1 D1119170 YW NI T HY HNITTIND DI NN MAPD D)

MTIPY DY ,0OMN MNXNN) DINT MINNI ININ NNNT 1VON 0PI NP - DNA - npan
NMNT (O NP OMAPNNT DIXMPTD ORNNA NNON MMPNIY NI MNPNR T ,NPNYN
N72>N nVwa DNA pay mmn)Tn TINN . IDNRN 193 DIPMD AN )PDY MAVYNI IADN? NININD

(1999 ,Kohn) »u1 100 5957101719 97y (PCR) yopn Hv

wann PCR np»5v .PCR nip»5va »HNTHIOLIMN 1) NIN — D00XTD DY TPV PN IR

NY9ON HY MLVYIVN NIVIY NIANN NP T HY VPO 1PIN2 DNA >yOPN 99510 Nwynd

D899 YNV DNA 5w b1 mnd npsn 1900 INRY 9890 yopns DNA
5N NVDIDNN DY G¥IN DTN YINIWA RXNDIN 73100 IHOIN POV PYIN NITYL PUMVIN
P72 OOROITINVIIN PN 98T PHRN NN OVI) PIAD IRNVYN DIDNY DN NN INKD .2AN

http://blast.ncbi.nim.nih.gov/Blast.cgi) (NCBI nxa nxymn BLAST mowm mysnNa
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DV OORYTIVTIR NPT TYNRND 2NN DY DY MNA)TN D 1T MIRNIN NOIAP INNRY .(20.7.11
.DY0V9N

%9 9y DXYHYVLOIPINL YIDY HY NN — DIDOVDPN DYOPN NIIWA NHNTAN VIO N

SV (2-6) TNND DOINP DXT DAY DIIIINDA NN DMNOYA PN DMINX DOV DNND
TNNY .OOW NN OYYY T DT MoNa DNA D) nnid awannn N7y 03 PoINop
MmN Yv NP TNSO (PCR) 1 Yv N12)n Np2ova winnvnd ¥ oXmYLOMIPMIN YW NN
IN NMYN NN MDY NIVINRNDN D)2 INNIVPYND 0871 PCRN »Msn .nvoINd nippaon

(1999 ,Kohn; 2003 ,399) mNN121D1 MDTH 12 MOV MM

5v PCR Yw 5751 Nt M90pNa NN YW IRNIND NONT
INNN INPA MONNDYN NTINYN ,INK VIS SY DNA nI8»N NNy 55,0100 VOYVLDIPN

(2003 779 TInn) DNA 1)y0pn S »M9p9mn HSpwnd m99s mspTdN

DONNIN MMOIVNIN DTN TIYND 1N — D299 DY NPV NPDIN NI NNPDIVIIND DT YTOIN

NYHN DIV NMIPYY MXIILOPR NowN) Rarefaction Curve - 1 noow mysnNa 0»v)

(Cang et al. 2009) (7>

NMIPY YY NVIVADNRI TINNI DIVIIND DTN ,INN I IX» YTIND DV YOV NNINA
DTN NN DXHLIN 1901 DY PPN OMTIN DIV HY 1IVNNN DIVDN NN NINNNDN
(DN HY IRNYNI WNRNWND 11 1T DO MMDIVIIND DTN HY

.(Chessel's equation; 2003 ,319) y=a-a[1-(1/a)]x

9702) (1000-2) 9YT) DY 990N NN >IN W 1991 MNIXTN DY NMINMIN TOD NYNI N NOWY
PIWON MOVLD DV MNNIND YINNY T INIPN

18



.
LT
1

e
=
1

L
13
1

Lad
L
1

P
=
1

Taxa (95% confidence)
]
- F
1

—
Ln
i

—&
o
1

o

0 : ; . ; . .
25 50 75 100 125 150 175 200 225
samples
NHNI2) OXNVIN DMOIIN TN DY NIXNTIVDPND NINT

2 TYIPTIV MNNTN 1901 ONA 95% DY MINT

MITNND 2297 IPNNI BINAN OIIINN) OMVYDP

NN IPIPNN JDIND NIV ,INNA APNITHN NI - 0NN NN’ W NININ IPHNN NOIWD
: ©YIVI 790N IPINT NN NNDNNM RN NV NNT OY TN ,NIND) ) O

YN NNONN MNMPNY IWNRA YT DY DDINND DN NOIX — PHN DY D) NN *
9N NLY NTIAYA INDM 27 AT TNNR ODIIN NOIN,PTN PHN DY DTN 2NN
YN DI DY 01PN VI IIY NN DNYLN PIT 12ID TPXNNAPN PN DI PNOINA 1D ND
MNP DY DNITY ,2ANN YYD DY NONNN AN 22)D 2NN YT ,091 My WY 1D XD
SY NDVNN PIT 2T IPNND MDYNN TDIN ,DOD0) NDINI NVYI NIMIN DINNIIN IO
DO

DY TN .11 NN OOV LN 2910 1MW DNA 1 NiddonT MDN — NIXTI MON °
PN — NI MNI MMT DY NTIAY IWINRD DOVYLDPIN MINX DY NN NNY
P90Y N1 TNND 1O MNI MNT 0 75 DNA YW T8n D8P DYOPNY DOt
NN V9 ODIWA NNDNNA WY DIPNN DY DXINNDN NN D MD .MYITN NN
.(2003 399) DT DMIOPNI DMINMIND DININA

NIYARNNY NPV NHIN NMINKIN DY 1222 MODINND NT IPNND NMININ — DTV IO *
2PN OOPYN NTTNI DNTION ,DOYOPN DAYD NPNYD MLIVI VIDY T DY
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MNHINA PYT DY MIYY 1N DY ONION NN DNOP DINPIVIY MITHNM PPT
PHNX NYIN DY THNDNYY DMINNA DXNMIN NP DMIPIND DY .APNNN DY MDD
DYDY DNV

— OVDVLD NI INDN MOWIIND ITN JTOIN — NMYLY YHT HLDLLD JININ
DXYTNN DI 190N P2 DNOXN X NPTIAN INNWN ST DY TOYUYI DISDINTVOPNRD
DoW 1N - NIMANTN NPT ATOY TN DY N NVOWYW  NINPITN 190N NMYY 1INV
DWONN IR NOVNY DT IPTV NMNMYRIN MMNOTL ONRON DVWTNN DOV
DY 19 9901 YVLDXVLON NWNN NN YNID YW N OVIP DY T2DNNY 1IN DY HVLDVLLVLON
2y OMY9 1000 5 MNY ¥ N3 DINNA DMIPNN 19 DY ORIPN) NNV MINNT 1TD2 DINY
(Cang et al. 2009 ) MNX MNXIND WIND NI DY 2NN

N9 IN NLYA POINRY PNV DY 29 19T YINT NPODN NN MNNT POOIX — IPNNN TYN
N2 MON NI DTN DN YILN MY XNPI NNY DX TIVY N IPNN .27 DTN
DD MYV NIV NDIWAN NIPY

T NMOY AP DTPNN NYDNI VINOY) NTIYN T IYNT VN DVDIN - PPN
MVYND TN DY APNND NHMI DIPN YITT NYINI VI DXNNIND DMIPIND ,NTIVNN
WD WNNDY YAV NOWA MPOIWN MNMIPY I NYSD NIV NN OXPNY DN )N
NN APNND DN GNNYND
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=)P 24}
YOMY YaWn DN DN ,299N02 NI2N 1IN P2 YINWHNN 97nP 1,500-5 SW NOW 150 NN 9270
NNV PNIN M2TH IMIND NENN ,NITRL NNRN O PAY NN DN IMMNY DIIOPYM DINY) YV
MYINWHRD TN TN YAINND SN2 XN TN NPNIAD .MV DR NIRHNKY NMND 12 DIRWIN
Y .NYHN D XN DOPRYNN PINN ,I2THN NN ,MIPOYN MITHN : DINTY PON¥N NS 1’ 9apna
™M9”N DY9DN DMV 12T 291 YW NPNIN NPPRIIN 12 NNMPY YINI DTN DINND THX
0T, DONY DPINA 0T PY NN N IRIYW NLYWA N2 NHTINY) MTAN I2TH MIN) ,9ND
995 .9271Y MON-D> NMIXY XN DOWN THN I2YNN YHINND DNAY PNI1IN I MTNDM ,1I2TH

2¥2 92779N 222791 TANR DI DY INYH MIND .NNINM NN NN DWN TIN NON DXANN THN
NYaWN NN TV NP NVDAN NNNTH LDINKN DY NYOVN DNN TRNR DY v 1own Tin»
DN YPIPY DYNONNN DMNIN :I2THN PINN 9D DY PNIIN N2 OXTINND DN DNIVIN
TYT DNX2Y MIOYNN NONT ,NPTRNIY NMMYNI DY) DPONIY ,NNITI DOYPIP NN DMI9IPNI
oY DYNIND OMIN .PPID) INWN ,DIINS DOINID DOYINN MPYN IN DT PY MINIY NNIY HNN
YA D NPN ONNNND DAY DN ,DYMY DPONA DRIPIND NIMNOVIY Ny YPIPN "9

N DWW TINDI 1DIY NPT MINY .OXTTN MY X OPNMIPN ,0019 OMN DYDY NV
LDTRD MW VYN NYINY NHVDIDIPR NN NTIN I2TH ,NON MDANI DYOIIINNN NIIN
INVN P2 NN ,NOX NMPNAND DTN I2THY INRNYAD IV INK NHX DIV YIND NN PN
DINNIN 12 HNIWI PN NN MY IO INIANY [, IMNRND DY DMN NDOWN TIT 2Py
Y9V NN TYY TIPN NMISN NN ,DMPIMNIND DIDIIIN Y9 NN NYNON NITH NHLDIDIPN
AV

YA HY NPOIVIIN DY JPMMN DX NNNN ,PINKD NYYI M NINMNY DN ,DTRN MIAIWYNN
N0 NN DIPIVN OPNN TN PANN DN .NTNON MDD DMV TUN DMV DINNXY DN
ONNNA DMY DXINMN P2 TTN ,07PNNY TN DY 0NN DXINT DINVYY PIPY IWR ,NTNON
POV OIMND JTNIN NN TPHNND YXIIN IPNNN DM NINPNI NN INK YIN MIYN MNYD
NYIPNN NPADN NVIV DY IMPNNA NDW WX ,NNIND D92 DNA »nimdt 797 00y v mond
PYTAN YOI TINN MIRNDON NN NYNT NPNXY NNV NN T NVOY .DMNM YIvN MY DY
oY ,01N) DN MNYN NPDIVIIND DN NIND DY DN DN NN DWW NP0 T1T
PDIVIIND P2 DXV NN DY DY DIMIN P2 OO0 NPT

NNMNND NIND DY 2NN YINI AN PO YTID YN NYAPA NN IPNNN NORY MDYN
MLYNNN NDAP IIONA GON VI MNNNY MNPNA , NI NTTI NPNAN MV TIINRD DN
DYDY YN PIN DX IWIND 7N DY ,DIPNWID ITHN PN INNND ¥YIN2

LANN N POT PY LTI 2T) PIVN IPY DD IUR DMV DINRN NYIZYIA DMININ NPYTa
,NPDIVOIND P2 DOPN MV NX O, NV NPDIVIIND P2 IWPN DX D) PNIAD 7N DY NIVN
SN NVY DI P9INDY MIYN MNYD ORNNA
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199919933

1722 MNPH

— (070 27 NNPN TIWN) WINRNDN MOMVY . 2010 Ya077 230 M7 .(2011) .1 ,PPNNI-NPNN
LDOYTNRY TMININ MNITPRD MON2

SW VN DI DMINNND NP - NYNRN DN AN N2TH PN .77 7270 (1973) > 1) e
Y07 NNND NI2NN .GOR OIY W7y ST PY NTY D2 (TIW) .8 19N Y200 NN NIIND

VT DIV DIINND NP - NINN DN NN I2T0 - TINA 7757 13792 NN (1973) R ,PIT e
Y200 NNND NIANN .QON MY WY T PY DTV 92 .(TY) .8 190N Y00 NNND 172NN DY

DIRIY NIN DY NMINM ONN — XV DOON 221077 51277 (1998) ) D X D2 .NX )T e
RulplU)p

NN NN .7TAY TODP 15 209877 DI 1TV 3 TH S¢ TN .(2006) 2N O, 0-DY e
:(20.7.11) yavn nnnd
http://www.teva.org.il/?CategorylD=492&ArticlelD=781&Page=1

TOWIDIY MMTNIPININ : INIW NINI NN NN 2207 51277 .(1987) >, 10-DY .0 ,N0OTIN e
Y201 NNND NIANN XD IRNIND PNVIAN TIVN .269-277 :07Y 7 TI1D .NPIND

DINNA XIP - NYPN DN NN V2T TN .77 1370 5S¢ 997 TN (1973) 3 Swn e
172NN .QON dNY WY T PY DTV 01 (TIY) .8 12N .y2070 INND 172NN DY VPN DI
Y2010 NHNY

NOYD NINSYW LIPINILOT JDNOSOT) TPDNNT PPN ((2001) L) ,PD10 LN OPSIID e
RulplU) R

LTV 13T 771977 1) SV O»NZpN 020327 .(2007) D )PNR-PPMIN L PPmIY e
:(20.7.11) Y200 NN NIANN NN .7THY THOH
http://www.teva.org.il/_Uploads/dbsAttachedFiles/AdivGalsOpinion.pdf

IPDIN TYSPNI SNIWPT D959 39 2190 SU 720199INT STV )TN .(2003) LY 370 e
AN YN NOVXDIDNN LY TP X9 nnna MA nay .DNA Sv 95250

Sv 5y, o0n»omn — 2009 Sxawea 9377 nvn o n7 (2009) L(TW) X097 e
LDMMINDT DM YAVN MY Y101 NN MDD .7V 11277 711N NPOIZIIN

NDON VIV NPPYS 255 : 0XN1N9 DHOYI OPNJPN 171700 (2000) .X ,MTY > DTPY e
DRIY DM YION MY VTN

(Y201 NN NIAND NN AN KN RYNA qON IIN e
http://www.parks.orq.il/BuildaGate5/general2/data card.php?Cat=~50~~370045724~
Card2~&ru=&SiteName=parks&Clt=&Bur=418669433
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West Bank Barrier Route Projections
July 2008

West Bank
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The Barrier's total length is 723 km, more than
twice the lemgth of the 1848 Armistice Line
{Gresn Line) between the West Bank and lsrasl.

S

)

The total area located betwesn the Barrier
and the Green Line is 9.8 % of the Wast Bank,
including East Jerusalem and No Man's Land.

When completed, approximately 13 % of
the Barrier will be constructed on the Grean Line
or in Israel with 87 % inside the West Bank_

Populations Affected

[ the Barrier is completed based on the
‘curment route:

Approsimately 35,000 Palestinians holding
West Bank |0 cards in 35 communities will
be located betwesn the Bamer and the
Grean Line.

‘The majority of the approximately 250,000
Palestinians with East Jerusalem ID cards
will reside between the Bamier and
‘communities inside the cument municipal

boundary, Kafr Agab and Shufat Camp.
are from East Jerusalem by the
Barrier.

Approximately 125,000 Palestinians will be
* sumounded by the Barrier on three sides.
ﬁ These comprise 28 communities: the Biddya
© and Biddu areas, and the city of Calgiya.

Approximately 26,000 Palestinians in 8
?‘ ‘communities in the Az Zawiya and Bir Mabala
Enclaves will be surrounded on four sides
Q by the Bamier, with a tunnel or road
‘connection to the rest of the West Bank.

Barrier Route
= Completed
- Lnder construction
mm  Flanned

Cafcgrapty and Eamier Themes: OCHA-oPL I
Map December 2007
Base data: MoFICS (Z000) updates DCHA (2005)

Faor contact ang
Tel. +572 [0Z) S82-3962  hHpulwaw.ochaopt.ong
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Distribution map of Capra ibex nubiana:

e — museum records, o — verified field records.
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NN YPON HY — AN DN NVIXDIDNN ,TPNIINNID APONNH JPTI9 PINOY 971D °
.MN90N NPPO) IMINOTO MOYOWA ,APNND PHN
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mMPIY ,5553 BYI1Y2) VI HRIVI INOPIAN PHND DIYNIN NNV IXPNRNDY MOLINNN NIIWN
PR DD PN TIND VNN NHIND MDYNN MIT DY MNIYNN Y NPIN NINT .90N2
Y YN TIND SONN PHND YD 1PIND NPNTPIAN MIIVNN PN NNIPRN NIIYNI DN
DYIPNY OMPYH DXNN 2NNY DONY NIVANNAY T XD TPV MNVY NPIN 127 MDWN

MV NOMIX MTIVI IWIND T52) DMPNIIAD

(DY 5171 >N DM2NN) DNIIADH DMVYN ,DMNP NLY IXNN DMNNNPN) DIPNIIPR MNITON
DY .0»VY DXNNNI YNHYDY ,DMPINIAN D¥IINN DNPPNN 0N DRIDIN NN DMWY
TY .OMDY NN PN TN DY D27 DIPNN VY ,0PNNIPRN MINITONN 1PV DY IMNNAND
0N OPIY DD NN DY APV, MIPIDN PN DM 220 MYTN ,DMAVRN NIV NDPNN
NMITON 1D NI DIPNHRN NI OMDNN 1IIYNI NPV SN 2000 MVH 5NN 09N
PHNRN NN DMWN Td KW DNYN DITHN N P2 DOVI Y DIWN NN 0PI DOPNIPN

291 TIND YONN

NN IMWYNXID NNV L2005 920202 NYWNNI NIVIR TWUX L35 (N7HON) THPNIND INDND NN
SV 487 NPTHN N TIOIN INIYII MNINONN NYWN 197D DXNINSN DNV DY NPNYN MYN
92YN WINOY PININIID MNP PNITON INNN IWR DIPD NITYRY -DMNS DNVLY
DN ,NYRYN JNN 1T NTIAYA SOND PN DY INTVYN DX IWIRD To2) DT NN DOV
PN N I TN .OMMPN DN MNNIPN NITON MNNN 1IN 35 NN 79y NPIPN NITYN
NI NTIAYN NIVHD AT NITYN TIRD NNy Carabus sidonius N¥IN nPWINN AN»N
ANT ONDPNRND PITOND OITN PNINND DIATIPN NPODIVOIIN P2 VI WP OMP ONN PrTaY
NPV MLIYA DMYN DXVIN P2 RNV MNNPRN PITONN TIRD OO0 DINT MYNNNI

DVIRNIPON

DY YN AWAND INDIPRN NITONT DND PINAD I NPINIIPOIN MVIYI WiV NIYSNNI
IN (MDD 7PN PIATONN YN NWN DOV P2 NPVIN MNVN D DY) PNITONN TIIRD Y03 1IN
P2 DM DOV MNYD PIND VYV ANN) DYTHN PN DY MINVINIIY DY AN OMOP PNIINOY
2N DMWY NN NI NPIRIIPYIND MOV VIV NN .(NITONN DY NWN DXV
2% 1) PHRN NN 7OPNVDIN” DIVITR NN ,(NINN YN NV YD NN NINRY)
JYAND ,NT PR DPVNN NMYN NPN .NINYD NN P2 IYNN DY MTYNN NPV MNPMIN
PN INIY ONNIPNR PITON INNN L35 XN NITHN NONY 19D NPYPN NITYN ORD ,TIVNID

ANMN
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Y0 O5TY DY NPNY T TIN OINIAN MNTY YPIP MTINY NPHY!’ NP NMIDIND MIVHN
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NPXI PN DNVY MDYNND I ,00MN DXNVY 87 DY NPNRY MNNRD TN DINVININ
INXY) DN DY NPDIIVIIN NN INX NPDIVIIN P2 7NYIPAY 51T N2 P DXDI9D ML 12YN
DN DT NHDD 35 N7HNA DMNON DXNVYN NITHHN ,NNT DY .(TYNHNA NOPMID NPPD
DYPIND ,DYNOPN DXNVY ,NIND 119D N YNVLY , MY ,DMOIND D) ,¥ya0 MNNY D
N 1IN ©X9DIIN DIXVIDIWNN PON .TIVY TPNIVYN MNP ,MDP0N , 02597 ,D3NNND ,DI19IVN
NN ONLY P DN ,TPYNIN MDY MY DPRY , DMWY DM 712V WD INND O9DY
(L APR INTGNDTY) XIND 1D NN TINNY ,NPIPN NITYN THIND DDN ODINN
IYI9N ,35 N’HNA DIMNN DIWIDIWN NITIN NNDNI NDDIVIN DTN MPPYI T HY DOYINN

DMWY DN NAY DY IMNMIPR NITOND TRON NP NITYNN YINY NIDY IWN

87 DNN PNAD NYNN ,N2220N MK DOVPANID ONPN NNDNI NAND IWNR T IPNN NYSN
PITOND WNRYN PN L35 N7HNA INITHN 290 IPYPD NITYN DX NN DMNSN DNLYN
2Y WX L (TYNNa NRD) ax»n Pnd Carabus sidonius Pnn N2 APNNN TN INNPN
PRN NPDIVIIN POV WP NPT YT HY NINT PONDIPR PNITOND NPIPN NITYIA VIOV 1NI»
MOON ,NITYN THIXD INN PHN 0T DIYON NTIAYN .NY OMTNY NN ,NITYD )NONN
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MYV P9I NNI) NPV MOLIY 7Y OOV P NRNYM XYY DI971N DNA mnnT
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'V WXL QPN NN TR agnt ANTYn — 1A

YN N'Y 0PN AN RAEANZA nYp 1 1 AT TR DNTYn ann

D'M9ON DAY ,0"N77NN 0'NVYWN .(DIMD Yaxa - |'n'n NINNl) Ny
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NTIAYY? 'VTNA Ypin Do

0"AI71N NRINTON

A1 NIX .NAnd

D0 TIHND HOVND MNHYH MIXYUN

257 NMIVN N291H 2 NOI (2010 O TPYY dYPRINIAIY) INIYI MNP NINY NPNINDD NN
P2 PNNY AYTPIN ORIV DY ONOPI NNND DN NPNY INNNN MVONN NHIPa
2PN TIND SONT PN MNOYNN TIN NPNINPN NMDIWN SY NN 02NN

NMONN MHI) DNV ,DOYI0N DMIPINIAND DDONNN TUNNY 1IN VL) NNV
1N L,DTRN NOYIND 10 NNV MDYN ¥ .DNDN NI IWPNY DONNMND DY NININNND
DYIWANNN DXIWNT DININT TN NP TPVI) DMWY IINY N9 TN TIVI 1) IPNN MIVNY
LDMINN DNPRY DMV ,MONN ,0»NIIAD DMV 191 TINYD DMYIV DIPN HY NPOIVIIND
LDMIPNDY DMWY 2NN JNIY IWANRNN 1T 2N OVN PN NPDIVIIND YIY NTYY MTIN NNY

IR ANV TIIYWH DM DD MY 11 INY MNNN NPDIDIINY NN

MNP NY PPNR-TIND PN DX PNIVYNA IR TUNR NPRY NPPTH DY NON NNONI 00N
DYY IOV NN OINN DI TIXRD) PRVPDIVIIN D2 P PR D5 DY NPLIN MNIN NX PN
DY NN XPNT DN HY NPV MNT PNAY PTPYWI YPNDIAIND DIXYNN DT PVIP DY MDD

: DNPIVIPN NVIVYNI TAN DY DYV D1

aANND VI NNN DY M) MNI NPNY NMVYY D27 DOMNY DN NON DNVP DNLVY  °©
SN NNV IYHN DIPNPN DYP DY DONRY NVYY

JYOND NUYY 2NN ,TNPHNI MM PV NN DY MNT ¥ DM DNY DN DINN ©
SR ANV TV OND

IYANDY TNYA DOMPTN NIV DMYYY DXPT) DMVI) DNIN DMINY) DNIY DINN - ©
MTIVN

DIPNN 00NN IOV MWD JPIVIPN DY NNYY OMVY (DPNNPR MNITON) 1290 INN
Y021 PN NPHRYY IPNKRY NP N2 259 NMIWN 1IN 1D N9 MNINKD DNV 1DWIV
DN 10N NOWY WPNA NP MIVIVOND NNSY NN MHPINY MIYY DPNPN MNITONI
DNAY D970 11 DYIY NNWY NN 0N NN TN DOXPYY 1IN DIINNY TUNNL KD

.01} DXHINNI ) DMIPHINIAN D¥DONN DIDOPNND) DIIDWI

DINIPN MNITON

:2000 ,7YTYY YTPY DY DNITHN 97y NIN INIPR PNITON TOMNXPN NWHA NNONN ,I12YNN NN
DYWNRVNN DXON DIDITI DINIX 12NN ,NINI XIN N2 NDA0NND NNY POIRY NP NOY IRNIN”
DN SV MOMININAN NMNNON TNPH ONNPNX PITONI TNXN 7DD 79010 917 dna
NLYA NN DMANN DINN 190N NHNYIA MDY NN M yw (McArthur & Wilson 1967)
DNDN NLYA DPHN I9DN D MYV VNN DY DMNI NPODY TOPNPRN MINONN INWID TN
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INY PMIN ORNY DI .ONMTNDN ANP PAD 02PN DY MONINND ANP P2 NORD DX M) (ON)
NI NPOIVIIN DY THINN ANP T2,V DITH ORN NLWY Y5 DN NMIND 12 ¥ TD NYIDNN
DY )

noapn .(Wilson & Willis 1975) yav mmmw pad nmiwan 0»x Pa nbapnn n¥io 70-0 nnva

W 9ayNn AWAND TN DY YaON NINNY P AN INTVHY INIPND PITONN PV NINIAN N
LDXWTN D0 DY MDNIND IYOND) MNNYN P DOV

TMODIVIIND NTNON ANP HY WAWN NLWN DT DIPNN DY MIMNIPAN NONNON 7Y ,NNIND
YT MOLPNY NAND MYY NIMY YV MNNYI NPDIVOIN DY 2IN .NDTN DY D) To0 N
NPVLDIVO NPYA VP TPOIVOINT MSINN MYMN NITOD NAND MNYYY 92T ,NPOIVIIN
(DINRY NPT 1PV NND) NPV NPVDIVD NPYA L(DIPNT DN, D079 I9DN) NPT

NN DMK HY M9INNIAN N NIRN 97y (Allee et al, 1949) N1PN2>30 NPVLLIVL NPYI 1N

MNNYI NPINNN NPDIVIIND P2 WI9N IWARM DITHN NP2 NVY NR PTHIN DNNIPNR MNITON
22M0 MOVMNVNN MYNNN NNIMN NN PVLPIY 12T YaV

SY DMYY NN NN TYX D27 DMIPNN 1D YV MNNYY DMX P2 NPAPNN NYNN DY

:N0ss 1987 Y y11Nn2 190 DYNINPN NNITON HYW DXODIAN DIPMNIN .NIMITON

SV NYTINDY DOPNN PN MDY NOIAND MIVYYY TMNNYN P NINN AP Dy o
NMP NPOIVON

.DX2NT DXNLYY DIPIPY WK DIPNY MNNONLY NN ©

DONXIN PHNY DPIPIY TUX DONY Ipdya D1T) N1 OMNDIAON DXXIND NIANIN °
2YT)HN 22 0»NIA0

NNYI NMNYNI YN VIND DXV DY NDON MVPN °

.PN2220 NMIVOLP NY2 VIIN MIVIN °

MIPOY NIMITOND MY YINI MPAD VYN IN ITHNN TIWNR D227 DIYTN PN NINY DY TN
:2000 MTWY>TPY DY INDRNI DNIDN DIPNNIYV

NOV 10,12 XIN NN NVYA DPHN 90N 2D PNINNN DY NDDIANND NITON NHPH - °©
2191 )10

YOVPY APYTY 229010 PN DOIN DY NPDIVIIN MY 992V VDI MINITONN DY DI ©
.29 DY NYOIYOIN DY

NPDIZIIND YONN NN NT DINNNY DM PINN DIPNN PPADN DINMP NI DD °
NN DTN DX OMPOPN MNITONY DY MTTIAN

.92 RPN XYY DINN2N 0NN OYYID 1PV MNIAI DIRY MM DY NPI»ya ©

NIMITON KOO IN N7V 72YNY DOVHYHD NINITON YD DINIDINIY DIIPNN PPaDN PN ©
VI IN TPAINNIT MYIVT NPDITIIND

NIVN DY NNXR YAV NNNY 0N NN NROYN : THIDOHY NYAYN NPNY MIYY MINVToNd  ©
VINTD NOVY NN , 02T DXPN NN, MY MOLVINN ,MPATH MONND NN ,7IYN
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POIYIIN DIWHRYHRY MNTTON 1271 Y921 INNY DMWY MNTITONN ,OTN 129 N7y Pa
INN TPDIVIING YN INNY ©99Y NNX

MNITONN MY NX NNAY DD PY90N 10 ROV NTNIYN 1D NY2) MTINNN NN
ND DDN)N NN .RKIN ONJIPN NN TIVAY DNNIVIIPA YTHY DPX NV 1INV DD
VIO WYY KD INKY PNITONN MR 1IN XD ,)NITONN THNY DN NNV 5T IPTD
DMNIPN DXNVYI I2YN PIA7 NITON TINA 12YHN DY MXNYN DYVIPN DXNVY DY MXIVNI

JPONY DNILP DNV WY DMDNN MY JI9IND)

DT> NM2ANT MDD MOIYNI WY DIPNNN NN DMDNN TIVNIA MY DN 2000 MHIWN HNN
.DXTTIAN 217 ONAY PITONI OMIINNN )TN NN DNVNNIX YN DY IRNYN >TD TN
nvovna »Corridor’ NNINN NN Y5 2010 Y 2000 DNYN 1’2 INXY DMIINNXD INK WISdN]
MY DMINNKN DXNVLYD D ININ WON DMWY 1NONOY DMINNNNIN 90%-D 1D NI NNV

.DXPNNN DXNVLY M DY PN PIN W NITON

MNITON MDY DY MNTYD MINDINT

,01979 MYNNNA Npann 0 xsn Tewksbury at el. 2002 9y Townsend & Levey 2005
5y THoNRVY NN ,DYTINND DINVYIY 11D 2 %9 NI MNITONI DIINHNN DOHVYI MYIN) DT
PANND TP9NN2 MNITON DY DIWNN DTPON

DN DNLY P2 DN DNIVP DYPIV ,021979 Yv DMayn N2 Hadad at el. 2003
TAN PN N1AY OMYNRYN PITONND 7PN OMN 5 NIY 2D XYM DPNNN DNLY PAS NITONI
Hadad & Tewksbury S qon apnn .mpon P ond 1N 100 XY D20 4 112y YMYNDUN ION

,1M2) MDONA YT ON2 DM2NN DN DN ,7DPMDN DPN NMNITONNY 9N Dy » NN 2005
VNN NN NN TID) DITHIN N2 P2 D199 NP NN VY ON

TIIN AT IINWY ,NPINN DNTY NPHTIN NN N¥Iap » wIn Castellon & Sieving 2005
9YTHN SN2 P2 W) PITONI DMINN DITH SN DN IINY DTTIAN YY) N2 NV
.DNVN

LONN PN NN DTN NYND WK ,PD2 MTION NPOIYVOX D NI Yin at el 2006
TN NPODIVIIIN SNV 92NN TUR PNITONI VINIY MWD 1DNN

DXNNY PN NP 09D NMINITONI DMINHNN OXHVY D AN Damschen et al. 2006 oy
.DYTTIAN DXNLY IWNRD DMIPN

™19 NNN DXIT THDIVIIN HY 12yN wnuwn MNNPRN PNIToNN » x8n Dixon at el. 2006
DPDIIVOIND DY OV 27PY DY NPYTY INYI) 7D 19 NINK MMOIVIIN DY 11N

TN NYI0 NTTIANN YLD NNV DYNIN NMDIYOIX D NN Lapola & Flower 2008
NNTONI 0N OIINHNI MY NPNN MINK 0N NPDIVOIN YIZVWY NIV 39 YN
WD DN MNTTON NNYN NN 12N NVINNN DX PN NON NINNIN
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DINPN MNITON YV 1YY NYawn

IYOWN NP DN N7y M DY MAYN Nyawn NMn1Tond Orrock & Damschen 2005 o7y
DIMITONI MMY J IWURD TN NMA) AXPA MOIVI WX ,DOVIT NN DINDN DY DY

DYNN NP NIV Yy MIDOYW Nyown MNIToNRd » nxIn Weldon 2006 nmyT xwna 9nxn
DMITONN NNV D) IWN

MNITON D ININY DMY DINNN 35-1 0D 78 N2 Gilbert-Norton at al. 2009 ,01°0b
S NYNNY NP OOPMYRYN MNITONYI 50%-1 DNIWN D1THN SN P2 12YNN IR DPIIN
7% IR NNPON .0 NN NODIZININ NAY TWUNNDI (D NN DIRY) N1PYIN YY) NPHIN YIDN
91T N2 P2 DOVIAY TN DIWARYN MNITON 113D MDY NPPDA NN NN MPINN

DN DPRY DOV I3y IPOYA D312 NON DIIINI D 121 20NN NN NN I9WY DIV

D'"AI7I7X D'Y7NNA NIMY7IRY7In NIV'YA YINn'Y

07/ TY7N :AmDd

NPT NINDIPRI YINIWN NMNVDIN

MORYAN PONY MAWNNY NTIYD IR ONND ONIPIN WNN ,19 -N RN NON 5NN
LDRVNNND OV INPIINN 257NN N1NA 7Y PINST ANM YTHN 292 MIANINN NPNINPRD
N9IPOIN WHNWNY NYRI )PDN NWY 019N P o¥ond Apny ,Church owa AN 1860 nmyva
PNV ,PTIIV VINNIN D NYY IPNNRN THENNPN NIRY DY MIYY NI0NI DDNNIND GIN
MNPLIN DY 1MNIW DXYN D ¥AP T THD K NINNDN D NMY NNAWNA P TN NI ,(Turacin)
02901 Church 5w pnn M2own .IPvIaN N2IP PTHND 1N DNV DN P2 MNNON
MIANY VNYO NI DMVNNIND QNN MNPIIM PNV PYIN NYNHLN DNYA NNV PINN
Monsen-Collar and Dolcemascolo ) ©v3191an 02957 N7ya P2 DXONY, N7Ya NRMINN
(2010

IPIND DOINPN NNAPRI IDIMN YTN IPNHD NY ¥ IMNNANNT >NY NN PYI MK

MDY ,DNHNNN MPHNN ,TPNNOWN NP ,72727 NPIVIVDN DI DIRWN YW N7 PN
DNNDA VIDY DINNPRN DOV IR DINYN PN TNEY .02N NPDIYIIN Y1977 T DN

NN 0NN 0TIV DDHNND DM IR 12N DNA-ND 98910 DYLpNn DN 1PN DNND .01V
A0N ND2 MOND ,G87 ININD DXPMY NWD TTIA PN P2 ¥ DI90N NN

PCR-n 2won X0 MOLwn NN NOTHNY MNpnn 02ya N2901Y mMNY OOMMON TN
YT DY NI INMIND NP DN DPMY v Mminyo qwannn (Polymerase Chain Reaction)
no1n .(Mullis, Faloona et al. 1986) (2 998 AN9) D120 NTAYH ININA NPRN 37 9190V

NN 031N VIv9NN DNA SY MYYTI NN TNNN NN NPVPN T2 VIV DXPNIVI NMND
IN VIVNN NPT DY MNTH NMND MY SVIP NY TURD THPHNI NPV MVIWN MDY
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Rodu ) nyovoIx Hw NpPv) YV MIPNI YITIV 290 MINHDNT DY 17 19002 TN N TUND
.(1990; Eeles, Warren et al. 1992

Cycles 1 2 3 .se 30

!

target asasadhsann

gene  rrrrg O
&-_________< —— copies
= -
'—°‘§._~_‘—“"
| A
2= 2= 2=
4 copies 8 copies 16 copies

n21wxY DNA nind 7y nooann PCR-n nu'w :(PCR) Polymerase Chain Reaction nuypxa 2 2R
257N TN 75 ;NN2an 7w onithn 1o DNAND "ay 0'0aakn 150n 0y A17'wa .0TIAIRNN NNXINY
nwn 27wa NMwoxnn a1l DNAN 7772 1T 7w nTi9n nwnnn (n'¥1101T) [IWXIN Q7w 01w nwiun
D'T'OIX77I) (NIDIXNN) NNXRN 27w .DNAN 12 7y 01NN DNXA opnnn? 0nto7 nwa (n'wyp)
1901 .NN2aNY7 TImn UKD 7w pniv oxrl DNA -n 2w ninnnn 12 pranwn no'mna n'wsin
Q¥ 7w o'pniy 'y n'apnn (onarnn 30-35) *7nnn 0rroa 1 IThNR 721 'DMyN [9IKA 7TA DYENIvN

.(Monsen-Collar and Dolcemascolo 2010) Tv'n

NYNN DTN 11291 NPYA I90N DY 1NN AN NY MPHR OMINPIN DV WY
: TPONOPN NONDIPND

NN DY DNV NN MNVDM NNOYP DN NON -12A8N MINAY NYINN 1T NN °

APNNN TN NDNN ONNIND AT P90 NNNIND TINDIPRD ,DNDN IPNI VI DY YN

NN PP0NY NIVNA PIDIIIVOPN YNID NON YIVXIY YTNN VYNNY PRI .TIN

MYNIN MNPYIN 12 DY WAVN NN NXNND ,PNYI YNINND MWY IN 92¥2 WNIND

Y20 TNDD T DMIRDIPON DD MYNNNI NIYAD D) IUN DINDMN OMNIPYD
AN2>20) VI NNINN

Y NNV NN MITIY XYY DD PN DY INPYID WD TT0 -NIPY? N8N MmN °
MNTY XNYNND IDIND NIAYN VIO NNDNN INDD |, 7PN INDNN NIN MIDIVIIN
S¥ M2 TINOY NY IIWANY DN IV N0 ,NASN -DIIMPN DIYSNNI VIOV . DININ
DNA mooian mouw .0nYY NNTINND DYDY YY XY IR DX09N DY NYNNN 19N
NN P2 DYNND DIAINN NMMDN NP DMV DNND PNIAY WO MIVINND
DNDNNN Y2X0 MNAIN PO INOMY ,OMONNAVYNN DMIIWPN DY WIANND 27D [ NINND
PDVOIND NN DY25991 DXVI9N DY NPNMIAIN
ININD DPY ANN DY MONNDN NPNIPR M) -PPn 11 9NN VININD MMV °
PR INYN Y9N NV YT DINI DPX DIINININD N2 DONNNN DMPY DINIYN
STINGD NN2Y XNN D)2 NMYNY PATI NNT YO 1IN DINDINNINRY YIMN I M
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nMMYN Yy 7MoY DXL Pa IvNY 0DO WA 0PN DNA-N 87 nnys
DYOINA

TONDPRN NYIN NN NN DIV PONND NN NN NIDPDIN NP D 99D ¥HTHD 2IWN
0N OYNNINX PADYY DMOPN YN DX PNDY PYYND MINXI NPIRIPIN MO TPORIPN
DNMPN PNYNN PIND

MMNPRN APNNA NPINIPIIND MVIYN PN

NONYY DINDOY JHON NN .OMIDIPDIN DIND DY 20T PN DM DX TN DINDIPND MYIY
NTIAY YSID DU NN TYUND NAYNA NNPD DYV DVWNN DNPIVN THN 1 NONYIN
, DM DNNDA VIDIWN NPN'T ,INN DMTPNNN DD YW MUY I8N GN DY .1PVINDS

MY YN ON L2070 MINMON NPV LVLY MV WY DNA N >12) Yy ©1pnn DT OINN
MNP P2 DXIANNN DIVPN DY NNTPNND 1IN WHDN 1IDN 2220 DMPN YN DIDNAY INY

.(Caterino, Cho et al. 2000) o DN

NPOYIIN IPNY YINYW DN NWYIY DMVYNIN 001001 ,PCR -0 Yy D1V, 7700 N»nan

TONN MVAI YT DN DMPNN 190N DN WX Allozymes -n on mvum»s N1
WHRNRD MSDIN 87 PAY NMNMYN NPNA 7Y . DNDNNIND H93Y HHDIDNIND DHIANLIN
12 1299 222 NMINDY DN NNAN OVNN TIPA DMPYN Y2XD PIONY 1NN DIIRN NN M2¥IIIN

AN TR DNA-2W Py )N MmN 25970 N MY 1IN NN VYW DINNX .NNININ MNIAPN
SOXTTIPN D) 700110 DN NIANMDN HNN NDIIN K¥N 0N YTV PrPyn vindvn

DNND NN NNYNIN DNNDN NXIIP : XN DTIPON 299 PONY DOV NNA DININ DNNDN NN
DNHY) NMY NPYLYLP IN NN RNA mNp5m X 01250 O T1pnn 00) Dy DX001aNnN
PN DNNVN D) BN PR 073 .DNA Barcoding method w DNA Coding Genes

DINKN Y DIODIANN DNND NN NIV DNNON NXAP .DINVPITIND WHYY 19N 12 SN
TNEY AN MYINDN DAVAND) NNY MXIIP P2 DNNY 0PN TR DXTNPH DINY

.DNA Fingerprinting/Profiling own nnn ooxynn ,nxnwn

vidwn MIDNA N0 DHYRIN DNHON NXIAPI NP2 AN WINOWN DY) MOy JHoN

29 DYPNY 190N DY NIINN ITYNN 12N YN TNNLIND DNA -0 .O0»ONTIOLIN DM
DO NNYN DIININ 1T NN PITN INMND TR M) NPXVIID NPV DY MININT TN Y9N Oya
PRI TXD P NINMY MXIIAPHN 27 SVNPNAIR- YN NIXNY NN 207N NIVPIDIIAN
-5 TPNMOVIN PNIARD PMYN DY NPDT AN 2,190 DY NPYA 19010 MZINND NININKD DNWA

.(Selective Sweeping) myav MxpPHOY N DNA

-N M NNY THPNN YN DNA -0 Yw NXT N0 ,winwa MmN X ,N90N DNND N¥IIP
WNR NN NNY ONMNND NN .O0IMNDIN ,XNN DY ONIND NN 123 mannwnin RNA
DYANI2 DMWY PNIND 1N 1O YY) N2 VN NON JHIPON DSYN IPHIIAN MNINWD

NI PY MTN DN OonY Pav (ITS) NNInn AN vy DY 35 10D N9 O TNIPNN
,DPINIVEPNG D) 0D DONKIN NN TIY .NPIANN MTNN NNV N Y N9 1Y NPYININ



13

DNDI DN D) YNV D12 NINK IX NI NXIAPA DX NHXNDN NIV NIVD YTYNY DRI
D) MRVIAND OXPTIAN DMIPNNA APV NV PPH NI NT NDN DNNDL VINVYN .ONONIN

MNP P2 NP OXY NI NPVI) DTPNRN MO NPYY DOWHWH D) TN (Transcriptomics)

.(Dendograms) mmv

L TPN TPUNNAIN-A NTIAY NODIDY NNT NN DY DIMNNN DMNPON D2 NTIAYN NVWY
ysann YINROY PCR-N 3N I8 NH2)NY DXTYPNN DAY DIINNND DXINMI9 NN
DPODIIVOIN HY NPPVIIA MDDIPHNN NPVLDVVLD MOLIY YINY TIN IRNVIN NVDIN

Y9V Daa NP by novann ,DNA Fingerprinting/Profiling ,n»wn omnon n¥ap
NNDNI NMIYRIN NVIWYN .DMPNID DN DY MPOYNNA TN XOY N2 DVNNIN DY DMD
vy TN PCR-n 9won mysnxa nhan Yy noviann ,RAPD-n now 20w nxap
9°2¥) NNY MINNDNT 19010 NP OXY DIN )PD/NVIYN PNNRD JPYIN .OPNRIPN DMIN»192
99%) 75 ©D2 HYY DMV DX ONPNRY DODTIN HIAPY NONY ,NIN HY PONIN ININ NN NN

.DXRYTIN OYVION BN DPINT/DXANIP NN MIAPY
TPNPIVLDY MPDNX DY TINM NION PINX DY MDD DY MM DN DINAN DNINON MY
MINNI VY nuiyw RFLP-n 200 any nmyrpm mwran noewn (Restriction Enzyme)

TINN INNRD .ODPIND MNOI) N0 MOND ,000XI19 9OND DNA-N TN mpvo)
TNANIVPIND T TN 1T NMINDINTN DI NNIN MY ANNYD NYNINND

DIMIX NIYM 1DNNIY DOVIVYISN NIX NNPY ,AFLP ,hown Sv any nnTpnn s

MY N I8 DNA  5v 15y mino noMsn I»X 1 Nuw omx PCR-n 9wona Ny
NN AIMND OMNMY DN MY NPOVIITITVN DY ANN NNIDYN IMID ,TPVINYIT NINNN

Wya oo o»n (VNTR) mnwn mntn 19010 sHya 099895 D) 01010 D000
DANNYN XY DXTTIPN OPN WK D9%7 H»yn DNA 1 N2 o moxeopn 1-6 5¥ MmN
Slipped strand -5195w NMYLY MTIN, M) NON> NPSVIN NYY YA DN XN NP YYNNA
ININ HY NPDIDIIN P2 MOV NATIP INAND DINNNN ,MIY MNY TINN DAININNDY Mispairing
291N Yoy (Finger and Klank 2010) »»9 9N 9pnn1a An»a 0nw»nn 0NN ION PN

ANINNDY NIV AN NN

DYTYPN 0N NN GXIN ,ONPD ,VINdYA DOXINN DNNON M0 NN NIXPI NNOON 2 1YV
DN VIDOWN 19INY PO
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VINIYN 19N TN 989 10N MO

DNA Barcoding - 9>11p1n 9N mMo0ian moury

OOy O2)

Cytochrome Oxidase
,TPIVIIDIAN DNNY DI ANNWUN L1
DN, TN PNIYI DN THINK NYNNL 01NN '

TPNIMOPL NXIAPY OPPNID DI T DY 16S rDNA Mitochondrial DNA
DXAMYNN D1HDIDNIN DN 7Y IN NIIDN _
MNP 190NY D?YN B2
12S rDNA, CO llI,
ND5, ND2, ND4, ND1
MO NNN NNXD DX TTIPN D) NNNWYN 18S rDNA
DYNVHMIN P2 ANPIIAN MNNYND DINDIN DY )
NMY NPOINDPL MXIAPN 28S rDNA Nuclear Ribosomal
DNA
OYTTIPNN DN PV NNINT NN NNNYD Internal Transcribed
DN DY MTNN NN Spacer
19INT DXNNYN DMINIPEPND D) NNNIYN D>TTIPNN 03 9% Nuclear Protein-
MNY NPMMOPL MNP P2 MNYN 1 DNA 2 0w 091avnd Coding Genes
D’2IVN DN
95 DYNINRN HY DNV DIVINN NNNIYN
029NN DANNYNN Allozymes/Isozymes
Y Y M
TTIPN POINMN DY DY DOYIND D1 DNY N DY91ANDD
DNA Fingerprinting = ©»11pn 89 YN MODIAN MLIY
DMNIPN DN MYSNNI NI 5y DMOMITIV DN
MNDNT P2 NN »mn DNA-R 1) RAPD/DAF/AP-PCR
DNA2a n15n »nx v inon -RFLP o
MMIN TV NI NN Restriction Enzymes
17251 NYNann NN Sy 9on -AFLP N rzatelva methods

0RNH 0NN NPN PCR -2 maopho

5S¢ MIN 190N

Y DY OYTVINDDN i i
YWY Y51 DITOINID Microsatellites

DI P2 MAITN OPHY DINN PA IRNYN DY DYNIND M) PV Variable Number Tand
NN MINNK YIDNY DXAIP DINDNININ IV 5-1n MNa Y53 7172) DA (Variable Number Tandem
1) planliakRatlvilval Repeats)
(CAGCT
Sanger DNA

MDA DMINP DIVOPN NYID WY 5905

N1 XN 1IN O YINY TR MVIW 5w an 5w DNA-N Y95 q181 Sequencing
1297 °5¥2 DIVINNIN DY DMIOY DN NNWND YPI20N DVNNIND Next generation
NN :
Sequencing

DNA ) TTign DX |2 ,[A0N T TIPON 'S 7V X' DYIN0N NI7N :0XID) D™IX7IFZ'7In D'INO a10 (2 2720

NNTEIN NN MYITR XN NIWRIN NI0'YWN nxiap 2N Moy (DNA Fingerprinting) TTizn 1R Ix (Barcoding
M9IP7mM YT XN K7 DMIYD DXEAPD ,DRT N2 .AR70 D1 NNDYN LA10 L' NNIZITIN NN NIYND [non MNK DY
.(Brower and DeSalle 1994; Caterino, Cho et al. 2000; Behura 2006; Wells and Stevens 2008) nTin
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D29 O»N NPODIVIIN IPND DMNNPRN MYID DITMYN DMINPOMN DWIN ,TINDD IV 29D
LNV ITD ANV NNYXINN NVIVN NN INAY 1IN DY .ONY NINION NN NINYN MOIWD
NN DY FTNNPRN NORYN ONDN (1 : 1902 N2 DIV MDNXY 19010 DY NNYY DY Ipnnn oy
9127 5N 9N NN (3 ONMNND DOWANNI NN JPIN ANINM JATN MORPO 1NN (2 NNYD DNIMNYN
NIN DMYTN DIMDI NN JID2 WIIWN X190 NN TV (5 APNNN 3PN NN (@ NNV Tnyd

.(Assmann, Buse et al. 2007) y>am
NN IOY IPNNN NIRY .DOVDVDIPM NONN 1N IPNNN NTIAY NN YN 1IN 12 IDN
39PN .INAN DY TIND DM NN IWITT 1D O TN PN HY NPDIZIIND NPOIIY NHYY DX0IMN
Allan and Max ) ©*1pnnn NN N2 PMINDPLN NN HY DDINNA JYIDN NN NN NN PIN
PODNY NVIYN DXPNN NPDIVIIND NN DMLY DOYTIAN POND NN DY *D MNIY 1) (2010
-M AFLP-n mwy 7ya (SSR) 0o0ovompmn noow NN mMNHMAYPND 2PN NN

NNNNA PN NI I NN N Allozymes

M»2 NN 2NN Ndya xon Carabus Sidonius mvdNN ,aNImY IPT MYRPO N1NIAN
,3 N2 MINXID JNNIY 9D .(NIWD) TOON? IXP 1N 1YY TN I (DTVMDP MIND TY IMIVY)
Finger, Schmitt et al. 2009; ) DXYHYVOIIP PN MY DY VXN MIAYHNN YN MNON

(Finger and Klank 2010

T T Taxonomic level of inquiry
Many Py N |
b
| y v v
| Mt-DNA i Species & Populations Species, Genera or Higher
. i \
£ Pt ! A i)
2 Allozyme - = Gharacl:anzatlon Idenll\r:calm Evol'uli:)n
5 { yme S i .
= medium /." of genetic of adaptive of species Cogﬁ;‘;ﬁg:e
‘? o - diversity trait loci relationships 9
: I | |
@O
E e —— N Single gene Multigene or
= /’TJ crosstelities "‘\\\ Marker Ill'xformation or non-cading regions  whole genomes
' — mwPDs !
Few \( RELFs :J ¥ M .
T AFLPs P High Low Moderate
T — [
_SITE" ) Medium Lfl-;E'_ . \|, v v Sanger Next Generation
(Meadows) Continents) S5Rs AFLPs Allozymes DNA Sequencing DNA Sequencing
Geographical scales

N7XY DX .NPTAN N'MRIORPUN NN 7V 002NN NNT D'YON -'nM @ DM7IP7mn DRNoA NN 9IX @ 3 I'N
NIMniopv ninMa 1'7'k1 DNA-n qi¥n 7w niv'wa T1ay? 1N N NN N'ANRIoZL NNNA IX 0'21'A DOy 1j7Nnn

(Allan and Max 2010) qinn .(SSR, AFLP, Allozymes) Niiw NIV'Wa WANWAY §TYa NI NN
NIV'YWY? 0'0'700NPMN |2 NNYIONN N9'ONN X 72V .NINWN ANl AT NIZRPO07 0N NU'Y 7D 7Y NI'vIn'wn -78nun

NITRF0O2 NOTYINN NU'YWT? D'UY00NPMN NN DD9INN 0'V71A NNon 1von mw* nnnnX? ,RAPD,RFLP, AFLP -n
(Bennett 1992; Jones, Edwards et al. 1997) 17x
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(3 PR IN) ONNIPRN IPNNI DY NP BWPHN MNP DN NIN DVIYVDIPN
NN NN NPX NVOWN .NINNY IV TN 2NN NIN 12720 DY MIVNY 12 VIDWN
N9 1% NMIN I NORPD NN 9YTINY 7o) W 10N WHNWAY GX 1) ON AN HY MNT

7Yy Non PCR-N won X¥min 18,8010 NNV NMDN NN ,4 TN NINDD 1TIY 295 INY¥NINI

WHN DNNON IRY TV ,DMINPIN DNNDA OPOYNNN DIMDIN NN TMNIVON

5T THN P DOVIYVOMPINI DNYPN DIPNNN I9DN ,2000-1 INWA N SNVIDNY

D7 D'NWUIDY) DMIoN® 1von (4 IR
o'wiyn 2007 -1 1970 nnwa pa (omvanmn
pnxn 1,758 Jinn - oniva pnnol win'w
29.8% ,2003-1 1994 nawn |2 INO0NISY 0D
42.5% -1 D"IRMTIDIV' DNOY WIN'Y WY
Y 19R D'7TAN D wnan 9aan .0'uf70onpEma

QYNnNa 17T

(Finger and Klank 2010) mnn

.(Finger and Klank 2010)

1500

1000

500

&

hioresatelimes

DA
RFLP
= Rapn

- BFLP
=
- Allorymes

———

sk o S0 & L. » 5
-,ﬂpu‘;\ RO A »“mh‘f'"{' {*#ﬁ-i?’ w‘nhf?o‘??' ﬁpm@-ﬁ}{w

ax''n |'nd Carabus sidonius j'na win'wn

[P0V 7IX'TA :AMD
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NNI'YNIIZNNN N7INY

AP TV Inand

NN 35 N/NPNA NYITIND ’NPIN NITY’N BN NN 1T NTIAYL JNDNY IPNNT NIRY

1 Carabus sidonius 110 M3y 'n9pN PI1on

IMN TN L35 X7HNAY NPINOND MIYIAPN NINR MIPNND NN NPINRD NYIND IPNNRN NONRY
,72Y2 TN OINNIPR PITOND OIMND DINVY NI DY NPNYN MDYN .TONIPX TN TINN
N9 DYX 35 N/NN 29D DMNSN DXNLYM INKD .D1YIV DNVLYY MONMNN TIN 1Py
V> 190 NMNONN NVINNN NPVLINDT NX PNAY ¥ (1) MINOPN YNLY D12 DIHDD) DYV

INPRN IWPNA D), 0D

P I ,IMNTAVY ORY ,NITYUN PINI MNPPRNN NPOYIIN P2 WP DPPRN 1PN NN
PONIPR PNITON NPY DAAWOND |35 N/HNA DITNNY X9 ,DXNINGN DXNVWM 19N> ¥ NNNY
1O IN 2D 21, NPDIYIIND P2 WP DOPNN KY ¥ KN NTH .0V MDWN MY 199
5¥ NADN NN YITT MY K¥NN N2 DOV 12Y0 IWONNN NI ,NPIPN NITYN NN 9N Syw

NODN IPNN MOLIVA IN DD DXPNI VI >

NPINONN MOVINNN NN PN I JPAY MONY 919910 I NNX AP N IPNN NHRY
NN, AT TNIND 1IN MOIND NN NDITYI MDYN MY ONDIPN VNI 35 N7NHNI MYN
MHRPPNHN NPDIVIIN TINT S0NN PN DIPHN PN Y SIHRN NOY IWaRD NI0N1

NIND 22NT2 YDDIVYNN MNP MINO¥NI
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ApZNnNn NiIv'Y

1'"OXNI 7NN AITR

AP TV Inand

APNNA MN NI

D091 MONN MINN DI NN NOD L35 N/NPAN MXNN2 NVTNND NXONY 19D NN NITYN
DXMNY DNLY g7 O»P DN OINN NNINNA NOND N NITHIN .A2WNN NIVYN DPINa
,7DI) NN DN NYITNN NNXIIYY IX DY DOYINN DIRY ,(MIY ,DOUNN ,MNI) DMYIV)
NTIAY TN .OTRN MDY > DY DOYVIPN D1YIVN DNINN DNVYN DN DXINNK DNV
NYI9NN NN L,NITYN 2MI2 DN OWDTN ,NITYN TR DMV DINN NIV P PN N
ORI NIND NNIWY NITYN 1970 IMN — (5 TPX NNI) MN’ON XN NTN) DN TIYVIND
PYTIN P2 ,431 W3IA05 MmN DTI9Y MDY PP2,651 ¥ PAY TN N NPIPN NITYN 3100
DXNVLYN L (NP 1-20 P2 V) TNPNI AN AZIVWNN NPV OPIID 2MT DT NN PN PURID
NP2 OMDDILIN MITPAN IXNTY NANT THPVNIN MDY >T> DY DIYINI) DIYVIPN D1YIVN
P2 651 ¥23Y NANNY IMNNRN DI NN HDID) INANN ONNND POINNKN ORI ININD INNWD
PINNND (YN PYUNRIY PWTIN P2 431 ¥2AOD OVTN) MMITN DNNNDY (MIDPD N DT
PN 9952 ININD NIV OPIND MIMIRD PISH WIPNY DN DMYIL DNINS DNLYA
MNTTN I INOXN MINRD N .NAWM 2NV 119510 DPINDY SSIND NHYN DPIND DT
DN NN INNDY NP 15 SY OHNIPN NITY 2NN ,00MN DNVLY G811 DIMNINNI

.oon

.DMP'Y DNITR Y7 A NTwn npin =5 R
(1) x99 TR (DITR Ya¥d) NN ITR

7201 N1 "MTR NiarTRa 35 X'an 'uen imn 1Y
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D99ININVID DIIPINN
DOYPN

DNNYN DOOPR ONIND ONNIN ,NNIT TV XIND NI DONVY DY NYOIN PPN NITYN
5y v mn Yy (Danin and Plitmann 1987) »a5 npivn NXI) DY DM9ININNIDIS DXYIND)
DMV DXNLYA P PIDY INNY IPNNT MNP DITNANR DOPRY NNIY ,NOY ININ
NMY DY IXPY PIP 9NN, MY DUIN 7-8 TYNY WIN DN PP PIINNDN NN DN DIIPNY
NNO (1992 AN YPXINANGD) NPIN WNY NPIPY MY MvNn DYPWNRN MNNO1 DA

5v)) 19°C - 5 5y NN NYXINNND NNVIDPVLM MY K7D 400-1000 NN NYNINND DIVPWHRN
(1984

FARRPR P

MY ,NIYPIPI MNYNI MYND DI NI DY AN NN NINND I NN NITYN TIND
9y 'n2a o»pnn Carabus sidonius PHN .0MIWN 125207 MDY NNINA ,DTRD MANYD)
JON DINNRD DN R 1D DTN NN 199) ,0PRIPN MTY) D1YIV

N .27WNA ODTHIN DXDIVNY DY ,DONY DY NNNN NI YNND - PN O vIIN - ©
PON NN NN YTIND THPINNIND NI2NN .TIA0 G XY NI AN P¥I WNINI NOIND
TY-PY DN ONON-DON WNNN DY DINYN NN THIXNND TPIRIWININ 1IN N8N
NN NN 2DVPIY MM TPT-I2 OIND 2N, DISN Y L,PPOONN NYN NN POR D)
TON :7ONTD) 9NN OMOY NN OPYNN DIXY PN DNNN DIVN NIXNNN
LN NAPN .OND DIXY MNP MY ,NIANND )OXR LYIND POXR L TIONRIVWNIN
DOIN PPN NPYRID) DXIND IPOYA NOIN MNDN-DN YININD INY DV NN MDY
.(1984 5) PNON NXIPY NN MWD DYDIDI DI WNN NN

119193 12 DXNNSN MY SYNI Y1) OHYA ,00M12) DINY DY NNIN NNSN NN W -y ©
,OUNY N2 POV INNIND 1NN M PN NIND NPYIL Y MPON .WIIND IWNRN INY
APIoNN nMNY) NTIN >IN (BYHa IY) DYI2 MDAV L(DWIIND NYIN) INI102
DIP INND NYLI IRIYD NPOPN JIPN IV W DY R XD NIND TN DX OINY NNNN
NOYI NN LD7PP NN O9D) ,NIND AN MY DY ONT GON 920 -D DYD T NTIN
WO . D) DN T INPN NMIX PN ) DINN PTIND DI NP2 DINPD (MNP
DYy VI DY NAY NIAOY MNNONNY ,DISYN DIDOPVNY HXY MITIN DO TIND DININ I8P
-11729) AN NX OMNMDNN OINN DMN DY) DINPK NPDIVIIN MNNINM NP
(1998 Py YT
NOT) DI .DPNAVYY MY O ,DMOYN 1PV MAINN WNR NNI¥ MNEN - PN DN ©
DXNNSD .TIVA ,I0NY WY DNANY DY N2 DXONIYY MNDN-D> NNMI¥ N8N
IANOY , AYIIWN ININ PINIYNIN INYR ,NPYY DR 0N NN MHANA DOVOYN
MPOIPIDN 7NV DI 2DV 57 TITA NNNN NINN .PYY DVIZY NN DV NPT
NN NN (1984 HIN) WNNM P2 N2 ONITN TN DINNIN 199 ,WINN IN 79N
Ty 559 7972 YN DNANY NYW-31 N2 DXODWY MIDN-0> NNIN NNNNY DNpnin ovn
MHIN ,DXD9INN) DMNIYY DXNNY DY D) D) NN DXAIN NYN-1I2D G0N /N 0.5
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NN NOPNPHRN TINPN NN ,MINIPN NION NIAN )N NN NPIPIN DINNIN
.(1984 5™) NP>2TH MNLVIYN

DINTN PINN NN
57ND .OMYN DYTHN NI DX ONIXMNN ,NPIVN NITYN TIIRD DINNL 1IN DINTN NN
(6 AR NNA) PAN YN I YTIN TV D172 DNIN 199N HNN DINN 16 1T

NPI7NN '97 MAT" DNKR 16 :01IArTA NX NoN — 6 X
NIN1] DNX DWW L(QINY) NNy DNNK AYNRN XN

.(01TR) 0"N7PN NITw2 onR awmni (7nY) nanal

NmMwn DN Non a7'wa google-earth yiInn 1y

A7wnin
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171NN DIA'TA NIV'Y

[NV"79 IN'TA AN
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NnIX71I7In NIV'YA VIN'Y

07/ TY7N :AMDd

D»P OVNNANNPA YN NN PITAD TN Y IPYUNY ,DOODVOIPM DY TIAYY D>NNNY NI Yy

NN DINIIND YVINDT XIN NND RTND ,0MPY DT YDHRN MINNI
PHNN DXVOLOIPM Y DNTIP DN DIMP KXY D NNNIN NOIWY NMMI0 NVPPD
DYVI9 P2 HYTAND NIV NN YD NMAX TPV DIPNYN NN N Carabus sidonius
AN D30 VIR VIDOY NYY) DN DINMIMNY NINTY WY PHN IMND DIPNUNN
IR PO - DXPON MNIYO NTIAYN DX PONI 1T NIVN 1YY YT . PNN N MDD NPDIVIIND
-DMINN DXNT NIPND YNRYNY DN NI P DNN DXV HY HMDXTH PNOIN DD
OTIAYN TUNND T DINMI ANY OO DAY OIMN PON) |, DOVVVOIPMN
1ANWY DN YIDOY DY DNV DIINIRDN YDDIVIN DT YNIN NTIAYN DY /2 PoHna

D>2VMM (LOCUS) INNXD DXYIUNN T901 2200 YN DAPN NINNK ,MONN NDIIND WNINID
5w (Observed Hetrozygosity) 1maxn nyvNTHNLNN NNI DX AWNY 951 DNNY DMPTM

(Expected Hetrozygosity) 191%m10 NPOINITIVNN NN DT DIWIN IRNWN YT DY . NPDIDIIND
12D .NPOITOIND DY OV NN ANN DY WIANND DN X121 XTI DY Dpwnn MPvn Dapnno
DMWY DXIMIND P2 DXOI9N P2 NAIPN AYNNND (MNINITIT) NP O8Y 181D DN D

N PN
;P57 0N NTayN »a5v (Selkoe and Toonen 2006) 97010 NTI2Y 917101719 295 y¥and

MDD N”H90N NION

LDWTN IMN NYIDWN DOV 20-30 POIN .1

.112) ©NN ) My DNA »en 2

.(200-1000bp) 128700 0N 7y MmN DNA -0 9oy .3

MDIP 2) DY TPNPIIVDIN MININ DY NPIN ISPOD 4

.Escherichia coli »p1n2 8071905701 DIRNND VP KN DIVINIION Y XYY .5

.DNA-n npam 0»01»2ampIn DXPTHNN NIIM TITIAY NPIPOD NITO .6
DYVYYVLDIIPM -DIININ DA NNONN

DOVOLDNIPY NION TNXY OIMDN  DIPONOPMPNIN DRI 7PNV .7
LDYONINIID

LDMODIDINN DN MYNNN DMININIVINN DINND DY <IN .8

DYINN 1IN2) DIDIRNI INKNIY IIND DNPXID DN WYY DINRD NION PN .9
YNIANY OXINMI9N XY .(DVPOD JPINI D1IIVM MONIP MOV NYNNL DMANNN

25-9 17 21 0119790 YT (1) : ©INAN DINIVMIPA TYY >75 PRIMER 3 nyomn miysnxa

MmN (iv) 40% N M) GC NN (iii) D021 250 Sy Now X9 PCR 98N 51 (i) ooooa
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SV DTN DYY MYYN 50-60 12 Annealing N1vI9LY (V) NIWHD NI NINNN YV MLP

NInY NN NorwN (Brouat, Mondor-Genson et al. 2002).0°9%1991 2 NYynn NN
P2 T2 INN/OINN NI IXNYN YNIY T DOV DX DY NN DI 17 190N
DN DOVIMN

DPOVIITITON NN VIR NN RYITID (10-20) DIV 9901 DY DXIN»I97 NN .10
YAN2 DMMDNN DMINN 1901 YW NIt 11 NH1nd Multiplex PCR Spvons myoon .11

.M Annealing n7107901L YHY2Y NIV PVIDNINIYD
a PN

Carabus 11 S D199 DXYVDIPII FYOPN PN DIINDNN DI T YWV YIIN
SV >DIVYR DT D NNNY 1 (Selkoe and Toonen 2006) mw>TH oy sidonius

MANPOMIN NTIAYY PODY TYNY 1IWM >VMP XYM XN (N) DXTHN DT .APNNN MND DOV
S NN D95 DY 990N NLYN PO IFONY INMN OXTN YT DIAPY TN DY .MLDLLO MPNIN
NP2 YOPN OXVIIN DN DY DOV ARNYND DXTHN DTN ,0INTH Y IMNMN NYIDYN DX

.(Rarefaction) 919770 nVOY Y¥IAN INY SITHIN DITHN YHY2 DININIY DOIININD IO TAND JONIY
990N NX TAYNY NIVNA (LOCUS) INNA DYONN HY NXINN MPTNI YIDOYW NYIY 1T DOV
Petit, EI Mousadik et al. ) 78 ymxn 0019 SW AN YOP DI DTN IWNINOY DIDIRN
RNYNN NYSIND PONX YOPN DXTHIN DTND DXTHN DTN DY IIPLITIVLD NYNann 75 ,(1998
(L. Pruett and Winker 2008) N=20 xy1 nT19 N¥73 XY 191 91012 YuPN DOVIAN 190N
VNN NNY MNDIVTN )IN)

932 NTNNIVPIND MNINTN INDY ,0X0792 DXVOVLONIPMIN 1NN N2 NNIN DD INND
My mnsnn (Applied Biosystems) ABI PRISM Genetic Analyzer -n 9wona N
MNMY 172NN 9171019 95 (Applied Biosystems) GeneScan nnomn myynxa Genotyping

NN DMIVWN DINND DY VININN YT DY YT NY NN GeneScan MNSIN . PCR -n minsn
NPN NPDOXT IN NPLINNITY TYUNRI MYNYN 27D PR .DIPTININ I VINTIIVN 1N INND ON
9101 2) DY DIN0N NYDN IDIND NONT NN 7 9PN .OXTTIPN DPNY D982 9T


http://www.appliedbiosystems.com/absite/us/en/home.html
http://www.appliedbiosystems.com/absite/us/en/home.html
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NN INIRY D778 NWITY a0 (1990 RN — 7 R

Alleles

22w nIk7 [N Lir'vn 27na qxan oY (Locus)
i77n2 .(CA) NNt 190N21 IDIIRA NIY 930

27222 7Y N¥Na 0'OXIN 0'W'DIN NI'KA mnnn

JAa -uI'TNVN 210NN 9'V1A A'¥N [INNNN RN

Genotypes
3 12 113 23 .GeneScan -n NDINN NN NIRXIN NIKM 1

7w 10107IXI79N |IN'O2 DN D'AINXN DIN'ON

%V Y'ax¥n 21man [no .0'TaIn DINKD TAKN 9¥In

Microsatellite alleles and their detection
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NNAYN PIPN

DN YAV NNNY MYSNNI NNMN OO YIV NPNRYO NODPNN TITH NNTIPN IRNDN DY DOYIVD NNWY Ty
DYTIN DY 72021 DXPYYT DOPNNY DANN MMM NOVONIN VYN NNMN VX MNNYA NPHYN .OPNIND
21 HNN L, TTINRDY ,THN MIPIDN MNNYNY NIWNN SMPY DY YND I8 DXANWYNI T2NN YINOUN MOIVIINI
MAXY MYV 11D 1IN YN DIIONN MY MIAPYL .MPPD NNN IR ROV YPIP YARWYN) DNDN MNPH DY NyD
AN NN ,TID Q0N OTNYM DPPN MMAD DIWIITA NIIWHNN OMIPY YD NN IPOID> Yav MNNWY
2y DMINN P2, NNN IOIOMNN ,NYYNII YAVN MNNYO MDIDI MDY NPMPNRN NPDIDIIND P2 DOVPIYINP
DPYY IIYNY D27 DMYP) DINIDNNA IDPN) MMNNYIA DIPNN YSID WP GUN DIYTH T INT .NIYN

YA0N NPNRYD NNMPN NOLIYN DX NNYY TN ¥ D NAYNND 122N NON DI .DNNYN DY DININNN

MAB- Man and ) N179012) DTN NTYN DX OXPN IPONIN ,DIND DY MIAINM YO0 7NN IIN

PON NN OTRD 1Y YT NPPADPIN NNV JPYI IR NN ,1971-2 7D IWR OV DTN .(biosphere

DTND Y2782 MIAYNNM MONMNN TIN THYYIN NNND NI 1PYIVN NN ,TAR TN TPNIPNRN NIIWHIN

12°201N 2955 MNY NNIIND NN YIKY DY 5AP5 MINNND NPMPHRN NPOIIIND VN TN .IITIND IMIAIM

NPPIDPIN MNNIYN DY TIR0WN NYIN NHPn Dy ,MAB nTyN N1I15N 1976 MV .NoIM2 DN DNY NIYILN
YAV DTRD P2 NN DPYYN NININI NNOXND GMYN DIVIR NYD NNMN NYIN DY NNIVYN .(WNBR)

DOV IN T2 TPHYIN) TPR/INN IN PNV TINIIPN NOIYN NN NPI902 NNINYY IPONN 29 DY

DYDY O»PY MDY NIONY MTHVINN MMV "MAB 1510 170102 MMINDI 191X NI IWN (DNHY

MON POIN AN MDD MPNRN MAB DTYN .000M0 NONN ISPNN MY,V OO0 MNIPY

INND P TPPADPI NNNYI XIP» 2NN .NOWNN YTIVN 1D DMOVINDT DMINY DI NIOY TN MTINNN
NNV AN DY OINMPN APYN NPYT DNY 10 TN WHND 2NN NNNYN NDNIN IPOIIN MY 1139 10PY

NPT MNY MNT DIVAND NON DXINNX NVIVY .12Y0) N ,NDD : DXPHN NWVIDWN 71PN NNNYN

PIIND YN NN TN ,NDYN NI YAV NNNYI DYYNY SNNNN AN NNV INNRD .NDOWY NI DY

MY NYION MW NINMI NN NN .DXIAVIND NNNT DY NI 12 WITM (NDPP 92 MINIDD TN) MN9a
29N MR DY NPNY MVLIND Y752 XINAN NIYISN DIV INTVNY NV NPNND ,MIN ,NINIPN 1 OINDIPN

MMV MO 1P 266 YW NLY M) DY NDIMNN NN .1996 MV NTINN NI NXPIDPIAN NNNYN

NAIYN INNRD ,NYYNY 1NYUN MINN MY MIAPYL NIINN NN .0V D7PR MY DPNIND OM) ,¥aV
DIPXYD THNNPNN NTNN? MOLINN NNDNA DNIND VPNID DXWYNN DNLYN DIPPY 119N 1989 SV NN
ND NOONNN TR MPADPI NNNYI TPAND DIRNND HNION D WAP , MY NNINI NDIDNNY #ONION MNP
NN PINN ,NPPADPIN MNNYN NYIY DRIV 91X YO MVIN TIUR NN NA0N IY DY INPI .NIANPIN
ANT Y20N MMNY MY OY 2NN N2A0N TIVND P N2 NHNPY 050N DNNI 1991 NIV .NVINNN NPLINDI



NN 1PN NN ONIYWN MAB nTyND 09000onn X PONY N2NNN Yavn MMHNY My 050010 19 DY
INNN MYTRIDVIIY PPV NNNYN DTN 13 DY NN DN NNNYN

YN WD MINN IR 991010 MDD DN MTPNRNN YR ,NPNI0 MIVN TN DNI102 NNNYD
NNV N2Y202) NNV IND YRR OIND MONPNN PR LID D .PNN NN IR MDD OIN)

YNNI NIY NOLYN NPPD D9IMNNNDN YN NIIYNIA T2 IWR DLV NN DNN NNNYN NTIDN DY

NLYN NN .DMNVIVVLD MINAN YPIP SVINOYI NMIN ,DIYPYN ,MMNIINI ,7POINNY -NPDIDI NPIPYY MON

M2y, N ,N2D) DMV DININRD AN NPIDN NN IVOX ,NPTNY MM’ NN DNIVN DI0IVINRN NN

70% OMNNN PN PIMNX ,NOVYNN 5% DMNMNNI MTIDNM YAV MNNYI DI THN IUNX N MINNK DYDY 13100

92YNN MNX NIX INNN, 25% -3 ,INNN NLYN .HNIDN PIND NN DORIPN DINN,D7PP MY DO NLWNIN
.DYOYIINNDN DININD NN 1IN D91

NN 22N 217 N7 MR WX 5000 -5 TIW) 92¥HN MK YR 200,000 -3 1D NNNDYN NMDITIIN
NNNIYN NOTIN DOV DD D1IDINN DA PN TI29Y DNIION NOHTY NI DMNNTN DXV MY D)
NNYN NDNIN PIAD TPTTN DODIVIIND P2 DOVPIDMNP I190N DXDMP .DXTITN DXAYINA TPNN) NTHIAYA 1O
NI ;YIVN PARYNI YPINT IPI2N PN YINIWI PR DY MN’D) MIANIND XY 232D 1POYA DY) DOVPIIMPN
DIPIN RO YT, DONY

12) YAV NPNRYY TNNIPR IRYND DOPDIVN TINNY NITTN MDD 190N DM NN HNION NNNYA
MPOYN NDINAN NPNR DN NN ,NYYND Y535 Y IMNNN 9N MIMNN D PIND 1IN .0NMIN 25-5 ONIMP
.DONTN NNV MAWIN DY

MY IPONIN NDIN JNMIN MIVNI NTIY Y1NID2 NYITOPIN NNNYN OND PINIY NNIVN N NI
NIV THINJIPND NN NN DNNMNN DMHD) DMVIN DN DXANYND NDOY ) MIVHRN YHIN .NPIDN]
OYAON NOIWNN IPN ,DPMPNRN DXIAWYIND DY DPNNDN DPIDY NPNPN MNIAIN NDOY ,NNNYN NNINN
YNAY YDA DXMAVIND DV ODIIN DIANN NDOYY YAV PARYN D110 YN [ TPARYN Y TN DI DD
VIDY MY IPNNN MOYLOY .NNY IPNN NVOWA MPTN NIVN DO .0XIAVIND NIYIM TIPN IIN DXINYNA
NTYND WNM NIV NV MINIT DY 12YNI APYN ,1IITN MIDIVIIND DMORY NN INN) YT NOIYNI
TIPNT NMPOYS NPNY NNNYA TIPNM NI20NN OO0 IMIANNN IMPYaN nyna ,moxIwin MAB
NN MINRD IINNDTNI YNDIN YINNNON TN MTOII MYNINNDN

MY YSIANN HNII2 NV ; NPNIVYRI NINIIN I90N NIDN YPIN 1IN NNIPY HIMIODN NPPON TonNna

NYaN oY N2ON .NPI0YAN NNNYN NNONIA XD X JIYY qOIWN PYNNN NN 57PPY DN YN My

1M DOXNITN DIV 79DN NI N MIIWIN NMY TN NMDYAD NYTNNN ;) 1D YPIPN DY NMDT NN
NNV DMYN DINNA INNN NN NN MAYONNN DY 1901 YN12a



Nan .1

DN NDINY MIVHN NYWNNA N2 MIJDPIAN NNNYN NTIY T WNIAPY NN NNTIAYA IPNNN NORY
NN PINY M0 NPPD DNNI TD DYDY .NPIADPI MNNIY NHPNY 1PONR YW (Man and Biosphere) MAB
MAB 5¥ n1»7901210 MMNYN 1PYI DX MN’AY 11DWN P2 PN TNXN DX ,INND) T2Y2 YAV NPNYI MYINHN
NONY NMIXN2 0MON 123591 595 HY 91NI192 NMADPIAN NNV NN NI 1910 INKY .NT TNN DY NIy Nav

.219992 NPIF0PI MNNY NNHPNY MIVNN NYNN NPT MIYNN NRY MVIVN NMDVN ,IPNNN

D5WIN MINYS DY DXMIND DXNVLY YAV SARVN 7Y 2DWNN 3917173 MNION 95 INNN NPIODPI MNNIY

DXNVLVY DY NN NDIYO PIN INNN ,NTIAYN TONNI 1N OMN,PNNIPY DOV DY NPIF0YIN MNNIYN Y

NIV MINJAN MPIAN 2DIXY MIYN NND NNIVNY 35 X7HN DY NMIY1D Y00 NNNY 515N ODwN »2N72 DXNIND
.DONIN MNTD YPIP MTINY 5 DXNND DXNLY DY NPV TIN

DXNVYN NPNYD 7O DRIYI NPIVOPIN MNNIYN DTN PIVNDY DHNRNNY OINN IPNNN NORY NNl
mMapya NDW YNNIV DXNMIND DXNVY DN NHDOWD 1535 NPIODPAN MMNNYN DY 1MDYN ONRIWI DIMNN
.DYMNAN DXNVYY TPDIVIIND DY NATPN MDANN KNI DY NDTN

NMNYN DY MNOKNN MNDWIN NYIAP XY DNIDY IPNNN NORY DY TPUYYNN MDYNN DR PN

N9V NINT MNDON 2 MINNDY 1N OMINPN DMPYN DY NPT ,NPNIPRN MIIWNN 1IN NN HNI03

MOND MXDNNY TNYA N AIPNNT NORWYD MYNNN DY NMIPONN D NNIVH .2010 MY JIDA 91N NN
2219792 9N NON DY PYNN 51



MY NP .2
999930 MY MAB mon.2.1

Y2V NNV HY NIMAND  .2.1.1

DRVNPN T DY NV DMITITIND DIPIVIIPN 19D DY PNYURIN ININID PINID ,NVDI PIND 110N 1872-2
DN NNANN YR TINNIPRN YTNH DY WHY MTOMN RN NPNIPNI NNWUYI 1D NN XOYW NTION PONPIIINRD
- DMNN DN IPN NN RIDN TPNINPRD NINIPY 2D MANN DNDND NONN IR IN .0V DINK ONMINI DD
YAV MMNY OV NNOIN DPRNM TIDMY 01DDIN MNIPYN NN DI»PNRN DN ,0N2I00 DN ,OTRND H91D
MY IYTN TITY WTN DV TPON PINOND Y 11D ,nwynd .(Polunin & Eidsvik, 1979) D»mIND DYpIND
National park service, ) ©Nan mMMTN DY DNNINDI ONNVY ,YIVN HY IX IAYNY 293 TNPA NIV NN PN

.(U.S department of the interior, 2010

DMONIND DOPIAND) Y2V MMV ,NNTIPN NXNDN Sy 700 NNV TY - NIIONN INNOY DNYN NNRND NN¥IINI
DY29NNN NN YWY N2 OMYNNNI YD NNMON NIXOONPN ,ININD .Yav NI ohya J'ﬂb:ﬂpbﬂ N0 P
nOSNIN NNMN DYPINIM YIOVN MMNNYIL Yyavn 5y NPNPWYN (1996) Y1OWUN Y (2001 ,)I0V) D»YIVN DY ANYNMN
9 DY DN NIDNIND MDY ‘T1|793'17 TIVN (NPM) NNMN NOY NPNY .Ta151 DIPYY D’Jpﬂbb 520N NMOM
DNIP) ON OOTIPAN .PPY IN Y 19IND JITIPONNI novIn 22910 OTNM NYN (ﬂVl}b]PNﬂ NOYNN) N'NTI
.(Costanza et al. 1987) no7ynn MY

DXNNN 99D NN WIAN ,NVIVI YOV NYINT YN L, POIDIIND D11 YN wwn XD ,DNY 1NINI O9WN

DIV HOINTN) MNMINND MNTHA AN .ANMP NNMN KD D9 NNSYWIOY N0 MINT INIPR IPYN NdYr mnd

SV DPNN ONNY NONX PN YIY MIINT — PHRNHD DPR NNN NN ITHY YAV MNNYI DPIRD (MNNINND MPTNI

DNOWNI ONTI NN PYYNY 1IN DY DINNN DI NIRD MITIN PN NIV NPOIPN NPDIVIIN 1IN NI MIAIN
.(Polunin & Eidsvik, 1979)

YDONND PODIVIIN DY 9D INT 7PN NYNN2 D 09IV (Polunin & Eidsvik, 1979) Moy 1o

NYND N1 XY 92D NI NNMNN D AYINNN NINYNN NYA N2 IR ,NDM KOO wNINND 0913 NI’IN MO

MOWNN DY D PIR OINNYY NN HINND) DXARYNI 1INND WINOWM NIPDIVIINT I TOHN .UV 1IN

NPRYY INN NN IR XOW DD MNPNY NMYPIP DY NYID 21805 5’21PNy yavn MmNyl NPNOPND

NIIWNN MDY DI NN IPAD> DMNINDN DN YAVN MNNYY MAXD PR YD MIANN DNOND NYNM ,TPINVILLD
.(2001 ,)70V) STNYN MMM OOPN MMAN NPINNY WITY

990NN P795 DDNA ININNN .INTRN 10 NN - (1949) TOHINND DY 1NN PNHANY 1N NNYT NYNA
N¥IIAP — MIYNRIN : MXIAP SNY 2 aMON PN 1 A sand county almanac, and sketches here and there”
— IVYN NXIPN TV 7252 DX IN DXANWYND NPADN DN NNTRD NON® IWN — conservation-in 1N 10w

POND MNTNN SN ONONNY WY Man TINmn 0PN a8nn 9y MNeD NN N¥IAPN — preservationn N¥IIP
7



NPPNND YTHONRN TN DN ATPT TIINND . MYWINNNADY MYTNNND AT IN) IUN NP aN7 NV DYOIIN
120100 9m0wn NYNN MNNANNY M9 DIM YNV N9

NPDIYIIND P2 DPWHN DXVPIYANP D) N¥Y HNN DINDN DOPIRIM MNNYN 1PYI ,DNIWN N¥IINI

19NN 13 5Y A Y2010 NPHY S DYDY DIINHT 1921 /Y0710 IDIIONN TYN YAV MNINYY MHDI NINSIN

DPNN Y85 DY WPNY DX17 DMDNNI VPN TWUN DIYTH P DNINND P DOVPIYANP D) 1NMYNN9
.DOPIND) MNNYIA DOYTN

YAV MNNY TV :YI0D NPHY NPOPOVPIT MDNID TNS NY 1D MM MNIONNY WD WN 9D

United -Yp0aN — DR S M2INM Y10 TINN PN DPN D972 7¥a0 MR YTPON DOHMIND DIPIND)

NN 9wN ,MAB — Man and biosphere nTyn nx Nations- educational scientific and cultural organization
(2009 ,98>990) TINIPRN NIIWNNN PON XIN DTND 1AW 1PYI — NPI0PIN NNNYN PYI NN

Mmva 92 7w UNESCO 052 nvXID NNRs NPIS0»IN MNNYN PP 2D (1996) Y1IOUN NI9DN NINNNIA
— XIND NTI DY ONN NOYNN - NP0V’ NN DNANMNN DNVYN DY 22IWN DOV TNSN 1YY DY) 1968
LDTRN DX H91ON

M N2 AWN MNMPN DN DDA DY — MYTN YAV MNNIY N¥D NIVN1I 1971 Mwa Nmd MAB nTyn
ININIVIO DN TYN DT DI 1D DMV DXARYN NNV HWNY — DTNN DI DY 1Y DN, NV I1PNN D) YNID
INDY ,WONND DO WO YAVN YOIV U HY NPNYO NMDNN MDY NYIAN PON NM ION DI INXIDT IN ONIPN
(Batisse, N1790120 MNNIWYN DY (/K NID) NIRI) TPNRZWN NYIN 1PYI 191 T2 .DPTIND Ya0 MDA DY RPNT
.1982)

NN OY TTINNNY 1D 7TNPH NNOWN M7 YPONIXR T DY MO WX ONYRIN MAB nTyn »wiN

DY DMYIV DXARYNI) NV PN NDOY IVARD 1N T : DWW TTINNND JTOR MAIWN) MYP 10N MINYN
N9 SWNNN TNXN om NDOYY N3N nMya '0N2 NO»P ! vy
YRV NNYN DTPN T OYNKX 91 223391 SYIA0 91 1230910 NOYA AN MY NN DTYNN 12N 1aWN 729D

(UNESCO, 1996) yavm DTN 2 P2 NMININD DXON> NOIYNY XNOIT

mMIvNNM MONMNN TIN OIN NNNY TPYIVN NIIWNN NDT TNN 1D NN D PNn (2001) VY

M1 IXY DY HAPD MANNN MR NPNT NPYNRD NPOIIIRD ,TTIRNDI NIN 1NN OTRN 797182 NYOVIN

IPRY DIVINY PNT MM DY Y2V YARYN NNV DXV DIIWIRNND T .1PYILN 12207 299D NHMIND MNIM
IR NNV DN YNAD YD2N YAV YARYNIN OPPNNY MIVANRD 1NN DY (XNDMP 92 MIN) DN DXIARYN 1IN

SN .24.07.20112 19T LCTNNNY YTIN I YV ONWIN ANRN 9 Yy NNTRN 01D DM TNNY YTON mnp L

http: //7www.aldoleopold.orgs/AldoLeopold/landethic.shtml
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19901°2) DTN NN MNNANM MPNHN»  .2.1.2

TI0IN WD DMIND DY MINK NPHINDIT TNOYW NPINNY 92PN NHY NPIDPIN MNHYM MAB 101 1y
19721 1971 DMHWA NIMN WK ,TPN9Y NYNN NN NMOWY M (Ramsar convention) My mwh
92 MMA2) NPIVWA DTRN 1YW NDON MAPY2 DNN NOTII W MINN 2 N2 7PN NYNIN YIINN DOIN .NHNNN
SWTHN D0IN NN XM 1N Y NTON MAB 193010 % N8/ Npinm (2008) yanY (Price et al. , 2010) Xn»p

AN2>20) DTN P2 DXONOT NDWY

DY DDANNN YPIPN PARYND NNSPNA MDY PYND NN NXIV0PIN NNNYN DDA TMYN NN )PYIN
QO MNINDI P20 XYY ,1NDD DX 112 MNINDIAN MININNNN NNDNIA .NDN DXIANYNIL dNIDON 19 WV P
(1996 P3OWN) T2 NPT DI GUNND ,MIND PWNNI 217D NININD INN YIDNI DT NODIN

nwaN S 170NN (WNBR) 11190120 mmmwun DY nondwn nwan Nnpn Sy NTynn Naon 1976-1
ONLIVN NYIN .YA0N OTRND P2 NYNY DOYYN NININD NNONND QMY DIVIN NN AP NN NIYN
(UNESCOQO, 1996) nypr¥M IN NN NN MNYI T DY NONNN DIUI OYNIN INNND

19 DY . NIMIPNRN D92 NDXIN IN NDIUN 1PV 2D TN DN TN DTN 54-2 MNNY 208 NYIN NN 1981 Mw Ty
N2WIN TIDNY NN TN DINPN .POINI NPIGDPIN MMNNYN YW NYRIN 932N DINPN DIdDNN 1983 niva
NN PN TMNIPY IPOY .NIWY TYUNI 1YY 1T 1IN 19842 1PONNX DY YT DY NNDINY 7NPITDP MNNIYD
P2 DHOYNHNND DXIIN DYONN 71NN NNNT INND YNV NI TNNYAY TD DY WIT 1NN YPYIN DY vINn

.(2010 ,Price et al. Y88 UNESCO) noyavn 112201 0TRN

MYNNNI NHPP 2 MM DY DIVTN PXMY DD 1AW TNDIY NINDAD MDY NI NWY INNRY 1995-2
912N NN TI9DAY 1YD¥202 NDION L,GPIND NDIDI INTPIAN INNN MINNY TIY G0N ,21 NTYINY P N
Y DMNPNRN NNPYIN T NNPNA NYYNY .DININ DMNVYD NNNRNNDY NDIVIN NN Ny»Nad ,MAB 5w m»mvin
92 MINY92Y NNV TN >IN O D NDXANN XN1PNRD NINRXAN 719220 NPYN HIIN NYMD 109N NNIDINN
MIAPYI 592 NNXTM MO MITIYN NN NRT OV TR IXTI 1THD 0) MMYM MAB 105N X 8o»p
,TNVNMY DXTYY NINTO MWYN — P20 NMHVIVONI NPITDNIAN MNNYN DY NMNVILVVDN NNDNN ITON OION
9 PYD MNTI MIPN NIWNI NI NNIIN (2009 ,98079D) D)2 DITY MIVN TIN TPNIND NN DIWHD MNYNM
NTYNN YNN NNYN 1D 2IND 1) 1OYON DX TN MV NN1AY 111 Poonn (UNESCO, 1996) n11vivvon nond
DMV VY D2 NANND DY NNNYN NONIN YT DY NPPO NIT DNYODWY MPT DY Dapd v

N2WAY TN MIDIN NN NNMN NT DIDN NIPOYN NN .TPWIOYN DY TITH1 10IONN 2008-1
DYN2WYN DINNNNA NPIADPIAN MNNYN MIANYND TTIYD NNIVN IWNR (2008-2013) MNXIN ONVN wHNI



O TY (2009 ,9N8>79D) XX IPYI MDPA PHN YTAN ,DDOPNRN MW 1N DMDID) DY NINRN OY MTTINNND
2 M7 1091 MDY 564 NPIFDPIAN MNNYN YW MPHI9IN NWAN NN 2010 MV

MYTIND NIIY KD NDOP T2 MM HWIND TON XD PYTY IMIVH MDY NNIDINN DY NNNPN 1I12
MNNNI OMPYY NNSY NHORNN MAB 10510 .0995 ©NINA 7PN PYTY OYN NMDIVIIN N, 09PN MNYD
SYA0NN OTRN NOVINID 7Y20 NPHY’HD YITH NIIYN NN DY NXNNND INRNNN PO

54902 DMV NN L2.1.3

NN 1719012 1Y 0 N (UNESCO, 1996) nmMmuvvon n7ona Nyamy 393 1PONIR 29 Dy NITHINN
NNDNA MNINDII J9INA NN YN (ONDY NDOW IN ,TAD2 1PN IN)  TPNY/TPNN IN PNV TINDIPN NN
TRYNM NIIDNN TONN DRND) NN N NPTHN DY VIPWI NN NNV NIRWYI 1910 INRD ."MAB non

PTHN OPIN MMV NNIGDMIAN NMNNYN IPIOPNA (2008) 1IN 295 .NIMY NIXTHNA TAN N OPIND

OV MIIND IN IMPN POOY ST DY NTIIND TMITHYII NI MNNYI NIDIND MTHIMIND MNNDYN
: DMDID2 NINIPY NYVIDVA YTV T DD, 1MIYOIT) D)PIVIP 190102 Tnyd
DY) MNLDIDIPN , DMV DXARVN , DN PN — NV .N
YNNI 95D MM HY MNM»PN NI - MM .2
SNV IPNNY YN0 TINN ,NNXTN OV DY NIMNINT — NVOIND NN TINPND )

MOIWN HY DD H91ON IMIN 1D DMYTH D1DIDA DNPIVIIP 190N D) 121D TINYD MM MNNIYN

YONN IN ONTPIAN NN NNDOY NN ONIYAYNI NPNY TN MIKD,OPIIMNN-PI OINNX NN NPNINIPN

12 TOYNRND MAWNDN DR XTI JNIY) DTN NYAVN 12 NIV TN TN I O»N OHYa IN DNNY HY

DXNVLY YTINM YT PNY 1N YOIV PNNDN 1IN DITIIVN IWR DINNRD M WwN My )5 115 (UNESCO, 1996)

MSYTI NPND MDY MNNYN LD 1N .0MWONN DXIANWYN DY RNMP 92 DINND MLV NIIWND MNdAD DIDINNND
(1996 P1DWR) NNV NN DDIT) DMNY INK IPNNT APYN TIYIRN NPDVPIN PN NPRYNY YT PrT

MO X MZN MPNn MAB nTyN D nyxmn (2008) 7ONIWA DMI90P DXIANIND PATH?A YIND

PTON 10N INRD DMWY MTOM ,NOWNN 97N 1N DOXOMDN DPMYNYN DN 1Y TN MITHVNIND

YN TPMIPNRN MAB nTYNY W NNONINM MINDNNN DY NHNRNNN DT NN O ST DY ANIND1N DY MIDNHN

INND IPONND NYPIAN YN MINPMIND ORNNAY 1PN INNXD .OPNN YN NNOVYN Ypak) DIpNHa 90D D) NI

DMV WY HY DINTOY DOVAP AT OPI9 TNRDY MDA TNNY NNYN NIPIND DI IPONIN T HY aNI0N 10PY
1NNV NOMIN T DY MPT APYN 7102 Y5NN Iysand

IUN DWN NN NIPY DYDY DTPD N NPISDPIAN NNV DY DYN NI0N ONP PISY 29D
SN 1N NN PYRID PIPIYN AN VYN DPDY VIM PNY NTPIN NDIND NT DX DT DIPIND) DMOHYN

s 11.06.2011 PANnA 1O 2010 UNESCO-MAB Yy nypaopan mmnwn nwy non > 9y 2

http: //www.unesco.org/new/en/natural-sciences/environment/ecological-sciences/biosphere-reserves/
10
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MOWN PN DY TPV MNY NN DIPH NN NV — DI NHYN DY 25710 MNP NN NV
NIPN TMODIVIIRN DY SVNIN MM — MM 1N NIWUN PIPIYN DN 1NIM M) ,IN Y ,00 10D APINIPN
DY DVDMY IO OYIOYN PNIPIYN .MPNAN DN RHDMP T2 NINY 1I9IND DAYV D005 MO ,NNNYO TINva
YNNI DN NNNIYN YAWIND MIPN 1571DY ,NVND ,APNND NN PADY PVDMND DD TPIND NNNIYN
— ONIIM OYTN — OIMNN MY NNN DXTHIRD MNIPYN D IO 1N .TPHNIW TPNIND |, TIMPN NN YN

(2009 ,58079D ;1996 PVIDUNR) ONOPNID

990210 NIMVYH HNn .2.14

DY Y MNT NIVARD 102 71P27PNN IUXR (1 PR DRD) 1N MIMN DYDY DY 19INI DPI INNYN MmN
SINOPN  MIAYHONN) DTN MDY PIOINNDN S9PONN NOWA RNMP I2) YMHVTD ,1PNT MDD 0PNV 15900
NIADNND XM, NMIMNIDN NPINVP 19 5y NNV 155D DON MDY MNPV TIAY (TIY) PNNDN MIAIN SPIDY

(1996 P¥OWN YN MAB) 7NN 519515 001n1)19) 022 DM NYPN DI THN DIPON NYIYYNI

V72 -
ro [
wun ]

apyninion [

o0 Apnn mnn A

nominn O

[aLalPYa) (:)
wonIi NN *

.(2001) .X 170V NPYI) 119012 ANIN 209N NNNT M2 : 1 IPN

.http: /www.sviva.gov.il/Enviroment/Static/Binaries/index_pirsumim/p0213_1.pdf: 7pn

212> N2DN MK IITINY NDOWN MIVN 19 DY ,NYIN RID NNY NOLY RIN NNNIYN DY NDDT IR PYIITY NN
NN AWAND TINY NT XIN NN NOYN .TNIPIN MY NMYI DY 11D IN NYIN NXOY Y2V NMNHYI SNNN NdND
NN NRIPY 2NOT ANNIN (XY NIIN) DOPNRIYP DY 28N NPNIJPRD MOIWNN NN DIMINNN DN DY DNYP
ONDPIAN MNARD TYNAN DT NIND IWIRNNY TIH MPLY MDdWN MY (1996 POWNR YN Maldague) ntd

.(Batisse, 1982)
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P77 MM DT NLYA . NNYN PYOIN DY NNNN DX NOXVIANY 7o) NINAHD NIYION DIVIAD T NN INN
.(Price et al., 2010) NYNVLM NN TN DN (DIPPY TNNN NIPNAY) NV APYI IPNN NNV

DXVINN NIOYY NYXNN INDIADY PYYII DINNT DNLYIN YD 92X 1 PLYN NN I2YN IMN
MNROPN 1D NPNN MK DVNIY DNMP OX .(NNDMP 12 YINIYW) DPYIV DXIANWNIA DOVIN VIV DPNIPNHN
SV 9355 MY NN DY WHT D) ¥ IND DIIN 7N NLYA D) DIPP P> DN IR ,MIPN WA IN MHINNON
IYAND 113 19INDY T2YNT NIND NIIWNN YMPY NN PIDY DIPY TD NN NIN DY PNY TV NN NN .DVIN
PN 2YNN MNNRI MNON ON .NINAD YAV NPNRY DY NNIINN SN .KXNDMP 92 7PN (F2YNN NN MMINY
(1996 PIIOUR) 12¥NN MIN NN NDON DY PNY YT P90 XY NPNN MIN MIN NP 72

WOV ,NNNYY NINK GN) PIXR DIPOWR DMINNRI NPNN NPOITIRY NP TINK 1Y NN D) NIPI 7T INN
NMNVYN YW NNY¥ND NND 92YNN IMN ININ T T92) 12PN IMN XAVIN MIMNN NN PN N2 WHINNIN
(2009 ,598>79D) NI MM9DPIN

919952 999120 NINIYN.2.2

yp .2.2.1

D) ,Y20 MMNY NOIDY VNP 266 DY NLY DY NDIONN NNV .1996 MV NITIDNN DN NMDYIN NNNYN
PIND Y, DMNIN Y NN PN DN NPIPOYN NPNNPR MOIvNN (Rotem, 1997) ©21W») Ny OPNIND
-DYIPY ¥A5) DT OYIPI-IIIT ¥IAD ,29YN2 DN, NN NON DN NNNIYN M) .(Rotem, 1997) o 9iM

.2 NADI NN (M XD TINRN ,)IIPIN9) NIV NP

DNI5N PANA MTN-NN WDV POINNY O 1D NDIWN ¥IIWN DN DI 1N 9NN 29NNV YPI)
VINWNND YTPN NYPA DY MWD 0NN UIMDITN OPIND ORIV PRyN DNI1ON NN OXTI9N OON MINITH
NP PO JAR MYIN 27YH2 O THNRD 1DNON U7 ,N9N Y1902 DN TY) XY 12 NYPIAN 29YN NN NIY
PIAINN PPN NMPNA DN NNYYY NPOPIVIN 1N HNION NN 1NN (Rotem, 1997) NItn D72
(Israel DNV DMNIND NN NN DPINNY DN LYY D27 DOPINNDT MNTITH I21ON MNDITNNDIND NI
(Nature Reserves Authority, 1994

11 N5 OOPNRN .(Rotem, 1997) NXNND NNYNN 1NN D N0 NINMN HNID NMIODYIAN NNNYN

IRNYNA ;N0 DY P2 NMIY P2 OMNNP NVINNY DTN NOD YD VPY DWW 9NN DY NN O DWOPN

DWPWN YNIIM 12 © 9PN YTINZ NYXINND NNVIVNY 26 © ONN YTIN NYXIND NIVINNY .NIND M ININ INYD
.(Israel Nature Reserves Authority, 1994) n7n 600 bv mwva

AMIYN IAPNY MO .2.2.2

1231 80 -1 NNV TONN2 IWNINNY NNV MIHIN MDY DY NNINIV MIAPY NTON 5NI52 NI PIAN NNNIYN
DXNLYN DIPXY NN 1989 120V NYITHN NIIYN INNKY (TIRN NID ,)12IPINY) WM WIIN DY 17"1IP 4.5 -5
12



9951 DIPYYA PNTD ONION MNP DIPOWD TINNPNN DTN NOIDNN 1989 9120872 MMIND VPNI9D DWNON
919951 DY YTIND 1NONA TN YT ATYNN (1990 ,9H950 MNP DIPPYD THIMNNPNN NTYIN) MDY 290 INNM
NP DTN TPI0PIN DNNRYN JPYI 11232 ,IITND ININN NIMY NMY NINON 901D NN NNNON)
TN TPI20MA NNNIYI DWAND HNION DY NNRNN DY NVIONN NTYNN 1990 -1 (1990 21750 MM DIPIYD

ATIND NDD ,)2)P379) NANPIN XD NOONNN

IRV 990 DINDP ,INT MNNN N22A0N W DY 1MPI DY I NN IV (TIRN KID) 12PN

MMNYN DY .NPITDPAN MMNNYN NYIAD INIY DY NOYPN YT DY N0 MXWNA YPD DXIVD NYVIN 1990
YT N2 PN CTINNKD DY NPNIVIN MMINN DX OTPD NIVNA MINNA NY NMNA NN MAB 5S¢ n»1901an
DN ONDNN YT MNITO MMINMVI MMNYY MY TN ONT TEXA DNI51 NNNYN N0 NV
YIVN MNNY MY P20 MINNDN NA0N TIVN PA NDIV NNPY DIDN ONNI 1991 MV (TINN KO ,)712)P)9)
1N : NAYMNN GIS NN YW TIN 91HI51 912 NNV IDIIN NV IPNN NION DY DIV : INTMOY INT
YILN MDY MY VPN NNDNI (TINN XYY ,)7123P379) 791NIDN N2 NPI9DYIN NNNHYN TID> VPMID

ATIRD KDY ,H)120P079) TN 191D INKRDY TORIVT MAB NTYND NWINN 22001 NN PPONY NAPNNN

NN 991 XINY PPN ORIV NNYRIN NNI9DAN NINYD 9N 91NN 7D 20N (TIND XDD) 31219
;PO YO

MTNN NPNPR MY ,D0ND 002 DXANWYN NIV 0N MITDPIN NNV Y PPIN ,NNIND
DMNIYPN MU IPNN 91NN SNDIAD TN ,MINND PLOMY NINN PODY NN NNV NP
IPONN YT DY NITNN 902N NMNYN .DMINDN DPNIND , 07PN XNMP 12 M NV INUYND
MY Y92) 12120 MINPAY DXINNX ,MNIPN YNVY IMTION MNAD DXNLY ,022I 591N MINN MIND
N2WO NIV VYY) N9 NINY NOYON (YL MMV 1DI) DMINY DMININI (DMNIND 00 D'Pp
(2 y) N2 595N NLYS DINYPN DMIPOYN DMIINN P2

NMNIVDYAN MNNYN NYID HNIY DY N9 H1NI52 NMI901IN NNV NHPNY NODN N2XD (2010) 510X 29 DY
DYMN NOY” -2 POIVN IPONN DY NI901) DTN NMIDNN PON ANNN DNION VP YT NAONN TNND NN
NP NP N0 OTX NION NIVNI 19D OTIP WIXY 29D (TIND XYY ,)12IP379) 7ONA YVNN ININD DYV
902 NOWN NP L,MNMPN NPNDPIND MDIYNN YOIV DOV NN NDSIDN NNITDPI MNNY DY PNDIY NN
Y TPNPNIVIND NPNNIPRD MIDIYNN DY MNMI IPNN MIYIN NN TIIND NMNLY NDOYH DININA YNID
IYAND TIDIYN NN NYIL NIDN TINN INNN DN NIV0PIN NNNYN (TIND XDD ,)7207379) 10y DTN
MIAPYA TONIIPNRN NIIYNN MPONNA DINNID OMNY NN HNION qON (TIND NDD ,)I12P379) Y110 NadNN
NP AT MPNT P DPNIPRI DN DININ DOUPN ININT DN DMWY NPANN NMININY T JOPN INLY
MNPNR IPNNIT DNI22 TIINR NNVLY NVI NNION DIYMY NOYD DINM YIVN MY (TINRN KDY ,)7123PI19) NPOMN?

ATIND NOY ,)72)2379) NNV MIDNN PHND YN0 NV

13



N (Berchtesgaden® »JTNIDVYI” MAODYAN NNNWA ST >3 Sy M YNI1 NNINYN

YN NMOWN ,H7NN NN MYNNPND DNN) M NOOR N2 1NDYPY 7NN MNNYN MY SN IMPnY

YO DY 71NN NNNYN NTINN MO DTN NNIND INPDI DNIDA NNNYD NTNPN MNK (2010 ,D10)) Y9N

2117 PMNVIVLVLD 2¥ND ,DMNYN DIXMIND NVY ,NPNIPRN MIIWNN NPTINM 1172 MAB -1 »1n7)n N300 TIWN
ATIAIND NOD ,)02)2599) N

:(2010 ,2970)) NP0 NMIVN TNN DN NNNWD

9952 OMYAVN YN WD DY NMYN MIAND NVPHY @

NPNIAYY NN MNI) — DNION HY TINNPRN NPIINTI DADY NNNND MIAN NPHY @
92 NYN NTIVN NIV ,IN TOYI NN ,NDNN) 717700 MY NPYIL MDWH DIV
92 NN NAYM VIYVIN,DIPOYD NPPYNND NDWI Dw» e

IPONN OXT OV 1IMIPN DO, TPONRIY NP0V NNV DXTO YT MM e

NIYA NIV0PIAN NNNYN DYDPI MINPAD QNN NP0V MNNY DY TIMIXD PN DYDY NP e
DYNIND P2 DPNMIND D)

WD IMINA AR 99150 NMAN 9N MTPHNN MIVHNN D IR (2010) D) 29 DY NNNIVYN MIVI NPNA
YN NHNT NNNY NSINN NMDIVIIND MNPV DINN NMDIDIIND ,PNIND NYINID MONPNN PN TR ,YNNM
21292 5992 waN2 NPOWY NONN D551 MNAD MONMNNN .NN

919993 PYNNM PONN .2.2.3

NVYYPY NVLYN NN HNN NNHYN NTIDN OY DN OMNAY DINTNN NOINRD ODIDIAN NN INNN INPNN NN
,NTIND LAV — NPDIDI MY 5 1IX NVYN NPPON (2010 DIDH) H’NNN NIIYNI NNV MWD YTNIN
DYINN WA MINN 7NN 1IN 19N qONA (2010 DIDH) DPNVIVLD MNIAN YPIP OV NN ,DOYPYN

.(2010 9Y0)) MINOPN YNVLYY DXPT) DIPN ,NMIN YIVRD TYIN 29 DY MY, THPNI PNY Yya

DYMINND NWIDYY 2NN NN .AMNIVYN DY (Zoning) MDNN NON NP NN IWIND NLYND NN

1232279 %9 5y NPNN (2004 ,170¥) MNP NNDOYD SNRINIVIAN NN DY DDIANN (12YN) YN ,ND) DMI9DPIN

,DXDVA DOPOLINPN DY TTINNN ,NPNADN MYAVNN NN YPIPN SWINIY VINTI NN YDIP” (TIND NID)
PIPNPRN NOIWNN PYNND NYIITN IR Y

Sv OMD 101 5 NMNYN NLY POIN NYMIY NPNNN PHNI : 91N NPRN TONN DX NINNN (2010) 910

.DMIMP DPYNNI NMIX MNP 29 DY NLY SV NPNINNY MM 07T DINNY NXIN D1 YPIP FVIDY
,DYNPY OXNVY : DI OXINN : DININ I9DNT NN DINVN YPIPN SVIDY 1 I8N (TIND NID) H12PIN9
,MPNN DXIT :DPNMINN OXNIN MY MIAXNN : DOYNI OINN .TI OOPNNDN ,07795 ,09NMOUYN

http: //www.unesco.orgzmabdb/br/brdir/directory/biores.asprmode=all&code=GER+04 YPDIN INND PRODVIII NNNVY
14
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MNVND Y NN 0T MO NN NYIN ,0PIY IN OPMY 27 OO : MNOPN MIMNN .TIY) Y192 MP»oNn
SOMY DINNY PN ODN) OTN LAWY WD MM ,PIND Y UNN Y0 NNIY NN DMWY AN
P29 9NN DM, DPNIINIIN

129 SNOLY NIYNI INPYI qONDY T2Ym) PN ,NDY SNVRY INRNN INWYY YPIP vy 95 May
YIONN DTN X9 Y DOWIITN NN NOY SY 2NN ,MND MY P IMOPHN NN ,DIWIT D90
MON N NYAPNN IO (PIRN NIY X12PI9) YPIPN PYIDY OMINN Y91 IINPNRN NIIWNN MNNANNY
N9Y NP ALY KN YD HYW DYOPIANT DOVYIN PO NPNNIPRN MNINN NN YN TPNUNI
A7IND

TIVN NONT NOWNRN YTIVA N NLYA PNIYN OYYA HY DIDIVINN IND YPIPN YWY NN Dapna
,27232399) TV YaLN NNNY NIAND L(INT) YIOLN MNNIY MY ,(IRT) OPMIDNRN OMINN NMIYI ,NDADM MNRIPNN
,0Y21¥ 1917 ON OMINN MM MY NYIN [, NPONIN MAN ,NPTNY NN NPV INND (TINN NXOD
NNXY 2 DY NHINT NYIAND NN .OMIN) DN ND NYIANN NTM 19 DY AVINY NIID NLY PPN DIIIT) DIV
200y V255 ©VN 100 AMI DY NIAD NN ,NXONTY ,NOVINPN NIIYNN MY 29 DY) DI NYIINN NYON
WAPD PN I TONIPRD NOIWNN DY TPWNRN NYIVUNN 29 DY (TIND NIY ,)12PII9) INOPN NLYWY DMLN
(TIRN XOY ,H7232379) 92Y0) XN ,NDD NN INNNND DT NN NN DI 7N2Y ,0°0I01NN NN

INI) MNAN NI NDOWN NN NYYND 1D IINR NPNADN MYITNT NN NPONINIVIN NNPNNNN NN
5y 51952 NYH90YAN NNNYN DY NN NN NS NN NIYIN MNAN NI NN NN HY N259D .(") NOD)
STWNNA 2207 DYDY 519792 12YNM NN ,NION IR TN I NN D

VPPN ,NMINN DY VNN NN D PINN (TIRN XOY) X12PINO HNID2 MHNRN TONN NN MINON2

NN MO9ION NPNIPX MOIWN YAIN : NI DMIPIYN DITIN NI DY DNYIAP NN WX DMNYN YPIPN WD)

ND N2 ,NMNIYA MYN DIPXNY DIDIN NX NN IIN MOIYH 21N NIAND PON ,DIOW1D YN INND )IOND

SPNT IND MDD NN G892 MN2NND PN MOIWHN NYAIX L(TIRN RID )1IPIND) PUNn mMys mysian
ATNN NOY ,H7239)79) DN WNINNN DOYON PYNNI MDONN DYDTN

DNON NN OPPN NNIND NN OMINNRN NI YPIPN SWINOY NANN NI DNI02 PYNNN NN

LMY, MDA WNINAY Y95 ,PWNn RIY TN NPNY DN DN DIPIN PYNND M9 (TINN NDY )7123P319)

MM OPNIN NN ININ, YN YNVY NNNT YPIP OWINT MAVNNN TN NI MDY 21077 DIV, MNOPN

PYNNN MYaYn NN NN NMON MININ NPNIPRN MDIYNN DY DIPWNNN DY NYOUNN NN DOTIN 1)
TINRN NDY ,)N2)P319) NLYWA YNINNN DY

MOIWNM DN DOPNNN PYHND D900 DINKRIN TAX 93 Y VI3 HHPIDT NVNRN NN NN PN NYD
VPIPOYN
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MAB-8 Mt. Carmel

Biosphere Reserve
Zonation Map

L |
W e e
I o Nt Hon.

9179 TPIODA NNBY NVNN N : 2 TPN
.1994 ,05)1) Y20 MY 1PN IWINN DNV : NPH

Ny

:(1997 Rotem,) N710WN NLWN 5% DMNNM NP 14 DW NLY DY DXWIANNN NJ XINN 3 WINN N0
212951 D¥ DN NN MNITNI NINN POND DR IXOD - NP MTUN - @

NAND DXAIN DY PIND WD DOHYIP YNIN DY OYAV N T2YNN DX I — T2 ONN) D) NOP TR
519991 NN

99991 19912 DN HY NN DI K1, NANN PONX DY PING W IN»N — DAIN TN @

YPIN NPNIN NP2 NMAN NHTITA NIN DN NOPWIY T NTIDN YAV NNNY DIVRLDI DN NV MINN NVHY
,27232379) MYV 291 PIN NIND INITYL VONN NNV PYNN OMP PYON INNA .(Rotem, 1997) DXV Ny TN
MYIO) AN NPNIIPRD MNNDNM YLD MINNY IO DWONNN DN DMPNN 272 NDDN MIMN (TIND KOO
INXIND DY) PN DY MV NPNY NID NN M IMNI DTN MDYIN IRIND OOV Nyawn (Rotem, 1997)

.(Rotem, 1997) £ NIV HNIXIVIGA DYT)) DID*aVN

N

NN >IN (Rotem, 1997) NMNWN NLWN 70% DMNM PP 185 YW NLW YY DOWIANN YN PHN SIMN

DIMNI MO DIIN IR DONRIPN DXINN 1Y WONN MPIN 27 9Y Y1791 PIND ,97"PP MY NN D991
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,INDPN DN Y9N3 NN ININRA OMIPOYN 1DODON MDY ypIpn >vidvw (Rotem, 1997) Yanm WK
IRNIND YOY Nyavnn .(Rotem, 1997) DM»NXAN DNNINY THIINN MDY ,AIPNN WA MION MY, NN
INSIND NN NYNN DI NIY MDD ,DMYIVN DMIMNND YW NN NNNN NP NDID DN NMIDOYON
NNAY PINY INIVNI DNDN NIND NIDPND NN OXNMN NN MINNA PwNINn (Rotem, 1997) NaNN MIDINND
QN9 Yy NN MNDPIAN PNHNNN DIDPN ,DNTD2 NMINN 2225910 DD DY NN DY NPNY  TPINNIPRD NOIWYNN NN

ATINRN NOY )29 G0N 220N

:XPNN NN )N OOPN PYNNN NNNYIY NPIPIYN MDIVNN

NN YN NN PYNN KOY NS MNXN 6 NHDIDN TN NIAINNN NIIWNN NN NINRD NIV

ITIA IPA DY MY DT D0 DY) DINHN NN DY INYD XA T NOYI PYNN 5110 N0 UIND NNONN

YN NN N2 7PYI NP DT PYNN .IOYIN NNXD ORNNA NDIND YOI DY WY DN ORY 1TV

1 qoN1 .(Rotem, 1997)7INN YWV 11N DT DN DY NPNRYIY (TIND KDY ,)712)P)I19) NMIND YIINY TIAD
.(Rotem, 1997) NmINdN NITINOON OV IPP¥2, D11 N2 JTIN DY MXAY X2 NPMORIN 9NN M2

D)2 20V MYTNNM NDIY DDI1DN MNNPT MN> 2DV : DYDY MWD NPHNNN DHWYIT I NIWN

ATINRN XOY ,H7232379) NOIWN NRNIND NNVN YPIPI MDINNND MIIVNN PNY INNN NIORND NIIWYN MNNINND

,07232)799) MY DIXY NI T DY N9IYD NDPDN DY NNNSN NI MDYV YIIND NOIYNI DOPNNN PYNNN
ATIND NOY

MY P2 OXONN DY AN NIDN TR TPON MOLIYI MOIWYN ,NIANND POX NN MIND NIIWYN
DPVY PYI )N MOIWNN DY DTN NWAYN (TIRN NID [ )I12IPIN9) NLYN MYIITI YOINI NIMT MIIYNHN
.(Rotem, 1997) MY %91 NN 7PYI N PN PYNNM

RRAYA]

DN WK OIMKN (Rotem, 1997) NMIMVNN 25% DN VNIP 67 DY NOLY DY DWIANND NI 12NN NN
,01957 NX DXYDIDN YTINY MN’AY PNV NINN NIDINA INNNN NIONY ONNN ,OXNNMVN) DIDIIINND DINN
OI0ON MY YPIPN SWIDY (TIND XDD ,)I12PII9) DN PIN TNNRY MM MINYPN SYOP) NN YWY
5w PYwN Nyavnn (Rotem, 1997) N7aNM 1ONAN MDY ,MNOPN ,D2IW» DN 12YNN PN DMIPIYD
NYIVI MINNI ONPHY MY 19) PNXR DIPY DM DINT ,PIANND NIRIIND DT NPN NOVYA YR ANV

.(Rotem, 1997) D»VONY9

MO PN .2.2.4

MIVNY (PIRN NRIY) IIDPIND Y9 LY .NPIFOPIAN NNV MIVNN PON NN NV IPNN IOXY 19D
PYNNT MZIWON NNSIND DONPYN NPYTL ,NNNRYA NPNINPRD MOIWNN 2D MIANN PIVN )N 9992 VNN
;25500 IR ANV NV DY TPNINDIA NYIAD MDONYN MNYN MIIYND PYNNN NHINNN DX )PINI2D NIVNI
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qo1M1 .(Rotem, 1997) NMWN TIN2 MINNN NTNN IPNNN NINN 1PN YAV 92 NN NIV 172N IPNNY 1IN
NN NVXOININ NONT N2 WNINHDN IPNNM NVNNN PON ONNN NNNYN NIA01 DOPRNDTPN DIOIMNP
.(Rotem, 1997) y00m

91993 NMOIVINND  .2.2.5

oY ¥ L2.2.5.1

21752 MOIVIIND 9NN NNV DY SYNRD INAD NV NNV DY IO INPRN TSN DR NIPOY INNRD
(DT DXIWN PNY ), IN PY )N M D90 OYTIN DY DMIPYY DXAIWM IND 1NN NAINN
MOWON .(Rotem, 1997) X112 VNI MIXN VIV PPDDIN VIV TIT 217 DN INIION NMOTY NMIDW

.(Israel Nature Reserves Authority, 1994) ¥>nn >NLWA X 5,000 Y 912¥1N XNLYA YN 200,000 NI NINNYN

M99 .2.2.5.2

NOWI BYN  DMIPOYN DXNWMON NYRY DIVN NI X YY) PIDWI 1ONTN MOIVIIND TPRNND »NIN2
I YN 2220 DXOPIYIMNPN N2 PINST 15792 NYYAINI DINNNI DNY NON TOD N2YON .ANNYH NOMN
(2010 ,970)) .DOY DN DINY NI MNTRD

,11>I901210 NINNYN NNPN MY DNY YaW) NOIVN 1Y MY ,1988 NIVA TIVIY DIDN NN NVN NNNNN
DMIPYI DIWN XYNI 1IN RYNM 2D NN INPP DY Y2V MNNYD OINITN P2 DX0N 17 DIIN KW

= Lo o | o o e | o |
TIAYT NS TETTITTTT

.1988 ,N9>N NVIDININD VIDN NNNPN : 3 IPN

.http: /7druze.haifa.ac.il/html/hebrew/knasim.html ,non NV>EIVNIN INN : NPH

5ANY YNNI 12YTH OX MPITN MYTN 1NN MNON PNV DOHITA YN PITH MIAYPNNN NPH

ANNY N HNI22 TPTVT MAYONN TYNNY NYRIN 2INDN THDH .18-N NNNN SNYWA N 17-0 NN PYNIL

DPPY MAND NMTY 919791 910 MIANNI MAYHNN 1YY TONIT DNOHRNN PN (2009 ,>2>aN) 1815 MWN
(2009 2>aN) 1863 MIWN MNP YNTIIN MY NNIDIY DX199N
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MINYNN HYA DOWTN MIAYONN MNDN IYDN GUND NNNNM 1IOYN DN DNIDD WHn OONNTH
.(2009 ,>2>ax) NPDI5D MPINN DY) DMIDDINN DDV TN DT, MNVIVN

NIAYIM TN ,APNN YA IMIMN ,NMYY DN ,ﬂ]NbPﬁ DN NNHYN NDIVOIN DY 09PN NOIIN MMNPN
.(Rotem, 1997) mNaN

.(Rotem, 1997) My MMy, MNXIPN — DONTN DY D1PNNDNN DPIDWN DXV NYN DIPID P2

NIPN2 ,0XMNS DNV MNJIPRI NN PRI NNDOYY DXIY) MM IRWYD P NNND TN YAV 19INA

DTNN 12 72N2 Naxw MAB 17010 .npa¥daDp MTp) NN 2>20 NNNIA 1ITN 9NN NNNY DY YDNIDN

TAT2 DWON IN TIVND KDY TPDIVIIND MPYA NN I2TD ONYYIAN PN YLD NV DX TIOND ,N22A0MN

Y MODIN NYIM 132 1Y DADY DTN YAVNVY TO2 DXPIN 1IN DNIYWI ,DDI5 D10 OO DY .NMNAD

SV N NDOYD MOYIN NN NHMP-I2 NMIMAY 29 HNONIVIS DY DD NPNY MDD NPNITDYIAN NMNNDYN

MNIN MTIPI (2009 ,58>I19D) N2 NADM YAVN YIIY DY NNV TEI NNV TIN IR TINDA 1PNN NPOIVIIND
.9991 NNV YNIND 12T TN NN

NI DOIVIIND OY IVAPY PN MNP .2.2.5.3

1994

;229997 NI AV DNIION NMITH DMITY DY NITOI NDA NMYI NNMPN DNIDI IOMNTN MOIIIND
MO DNIION NMYTI 2990 PNANNI 2NN

99992 MNNPNR DIV WD PYNND DTN DTN YT DY 2011 ONHA N2X20N NNND YD IWNNY MINONNN : PN
211 (2011 ,9D992 MIDPR DIPOVY WD PYNND NTNIN)

DX2IYN DD 1P XN OITIN TITW DN NPV MDY, 91D DN YT DMWY NOYIN NITON @
.D21WNN MON DXPINT DXNLYA DD, NYINY NN NON

DOVYIITY Y NN, DY 222D M) XN NMYI.NIYI DM PR DN DMINNL DOWTN ONTY NHPN- @
.21V 2520 M) MY XND OINPN

DNNRPN NN PAN SIMN NPRNNY, YT PNV, YT NDON WVId) @

TN NVWN TRYN 29D D7PP/AOT NYIND MIYI P2 NNXIND NPND NN NDNN - @
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08y N9

NTIPY MPN RYNN ,INDNMY DN NPON TN NIPIN KD NN MNTH OXXY NN 72y2 1N OONITH
DY PYN VA PIND WNINN TPVTH MOIVIIND DY NDINDM MNDAN TN .NNNYN HNPN DY NP NPIYNN
NNV DY YION NN NDIWN DTN

2000-N NNV NNPIN ,TMIPHRT TPHTH POIVIIRD NNNWYN DI P2 MNNND PARND DY DIV INKD : )PIN
VINWYY 1IN DY 7Y OINIY 19IND 1NN NDNINT ONNN YOI PYPIPNRN DN 1NN N2 NIMYND NI
TPDIDIIND TWAND TN Y707 1N IRV P2 (2010 ,9103) PINDD DIDTT XINNDY TIMIPNN DIIND MPIND DY
NNION NYMN NN DAY T2 919792 YDVPRN NNDIXD DI PYNNY DRNNA MDD MOYL DXXY M0 INITH

(2010 ,27D)) MPIN NN

NV OIIIN NN PYNN .DONITN D930 POV ,NNNYN SAVIND NPDNY XY DPONN MININKD DNIYN wdva
YN DMIVTN NDMNI MXDOPN NMIN DI MDY NN TNXD 99120 DIDFTD NPT AWN INNYN THN DX TINN
(2006 ,0M9) .NPONY IMNHOPIN Y DDIAPN

0OXM970 ©22IWA MANINN

DIV NIR NNAY DTN DY DNINT P2 NNND NI NNV NONIND TINITH MDIVIIND P2 TIDND GO XY
D1IV»N YNVY NININ .(2010 ,21D)) DNIND NI PNLY DX YD NNNWYN YN PIAD DMNLY NX DNINN
(2006 ,0M7) DXNTM NONPNN P2 VPPN 127D DXTNIY DINONY DXIMN YPIP PV

,210)) YN NN OPON 19N NINS D952 NP TPMIY MPXN 2000 2 NIMWNN NYTNN DY NNYP : PNIND
.(2010

YT SNVLY DY DXAYNN MMIXD PO T12Ya NINNY D1V DLV - MYPIP NIYNN YW TYNN 9NN )9 1D
NPTTY TN MOWS NVLIPN THN NNANNIY 917D PY 298 APY I8N PIINN (2006 ,0NY) MINIT PY DIANNON
(2006 ,01Y) NY>TP DNIYW DMWY YV PRIZ DIV TN TIDIODN NN 2D NOIIN TIIN JNND XWND TV TN

1920M PN .2.2.6

Y20V NP TNNIPR ORYNL NI20M TN DIPOIVN DM1II) NN NNXAD) DNION NNHYA

N2 PNA0 PN MPYAD DIV D) DMIPIANY NOITN 199D WNIYH MOITN YN NOYTIN 1D
.(2010 ,.21D)) NNV NN 19D

TIOND YT MDY N2 VYN IPNNT NIITN MMV MYNINN NA DNP NVNP NMNIYY TON SNI1D 71N e
(2010 ,970)) N2>NPN DY AN NI NAY NYIND NNIN

,210)) NN NVIOIDNINY TN NI ,DOPPINI MNPINKT NNNYN DV YN NN VDY DNION NNINYL e
.(2010
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ANV DM YAV MY NVIDIDNIND YD NN NVIDIVNIN DYV NNVYPND NYTIN NNY> 10.02.20102 e
NMNYH ONYPN DMIPNNT IR MIYRIN DY THIROY IPNN 1271 919790 IPNY 1291010 NNPNA NI
TIVY IO ,N2X20 MN ,7NINDIN 7NN 0PN ODYL [, 7PNNN: OMINDN PN DNION
(2010, 71N TIYN - NN NVIDIINN)

marn .2.2.7

1990 ,0NONN YN NNNN 3,010 25 DNIDN NNNYA 129D 91N YMIINN INNNT NN NINNN (2010) 510)
121D MDNI NINND N Q0N ,ONP NONP NNNYD DDV T2 NN NNHDYY DNION INYH NNNA N0
,NADY MINIA 21090 ,D02P>  ,MITYDN NXINNY 10 DY) 0»I950 DMWY .OPMION DOMPYI NPXPIVN
Y2 .(2010 ,910)) PNNX MDY NLY YOPL MPYNNT NN OXTHYD DMINN,0MMAIN DNMDID ,NNPIDN NPVN
MM NPV NPT ,DNNODN NP ONT ,MITYON : DXION Y MADN MW MTIPN OOMPY NN NN
DM D29 DN NIAY YN NDOWN TP DINNN INIIVNR NOHT) RXADW 0997 (2010 ,21D3) TN M1AIN
9N, RAD DIWINND YNIN N2 NI 9NN MY 1IN .DXINDIN 191 MAIM AYNN MINN,NPNN ,MITYDN D8N

.(2010 ,970)) NMNYA D) 5PV DXDID NN

2117 PRI DX NN YT 5Y HNNN DT MY OINN TN DDION NNNYIA MIPOY Y9305 MY INNN MDD
MMNNIYI MWD ,DPNINDT 02)2 MIPNN NN MOTN D7/PPY H707 : V9 DI NON NNYN DD HY YDVNOVIN
(2010 ,270)5) TN MMNY SNY MNIHNRI MO 19 YyaVN

DINNY 2ANINNY NN NONRYN TN MOV NI NN DY IPO¥2 NDDIN HNIIOX NMOT) XD MI»PNN
9PV NIOINHD MIPNN 12 ,09PN MINN DIVT NN NNV DTV 1B NORY (2006 ,0M17) NPXPIVRN NMPRD
(2006 ,0M19) Y12WN M1 55 29 DY INY NMITIND NN DI DIFTY M1AWN 29102

PPN NHNY .3
NPNIADI MNNYY NDINN POIRY NITVNI NTNIY 5NID NMID0PIN NNNYN ONXN
LPNNN MVLOY PN NS IPNNT NORY DY NNYD NI DY NN DX IMNX MIVNN YN

120 NNSA NTNW NNHYN 12 NIVN PY 7D NDX NON T NORYD TPYNYN TN NIVN DAPI XD 0D MIYYN NN
ING 20 NN NTMY NNNYN N2 NONRD PYN INY

YPNNN NYNY MBYN .4

IN 12792 NN NNV MNNYY VWPONINR NDNNY MIVNIA DN MDD NNNYN NTNIWY 12 JI9INRND NYIP
SV 1NON HNION AXNN NDOWY YD PN MAIWN .NNNIYN DY NIONN 2P0 NX) 91D NNNYN DY TIPONN 1IN
SNV NPTNY NGO MNNHY
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)2 AWONN N5 DTN DY MNISNN MNYWIN N1NAY NP IPNNN NORY HY HONMNN MDWYNN
NINA NPHDYAN NNNYN DTN DY DNXNN INIYA NNII0PI MINNY D171 1NN DY 51N

SV 1MXVN DXNINON DXNVLYN YW DMIYWNI NINN L35 N7HN ,TISIND INDDN NNON DY NNYHNLN DY

MY DY DXNIND DINVLYY YAV YARVND NNDOY 2DWNN 911N MNNON D5 NYY HNIYI NPIODPIAN NMNNIYN

MON (2005 > TPY) WA TOIN TANNY NI 19INT M) YAVN Y PTN 12 DOPNNY DINDY Td 7 ,D5WIN

NN TIVNN HY DXNIND DNV HY NPNYY DD NPPTH NITI DXNIND DXNVY NNDOWD DD YN 190MI

NVONN DIV ADNVYND NID DXANWYN DY NHPMP 12 DINNY DIODPIN NNNYN NIVN qONA .(2003) NII0N
FNp»P 92 MM W mna S NYWNNN STIVN NN NINNN NYWHHRN

TPVIN MY 12 NNMPNNRY MINS NLWD 9951 PNIDM DI NOY NN IPNNN NIRY DY NdPWYNN MDWNN
NNNOY TPNPRN NN DNV DY NIPIADY NPNYY ,DNION PIVND 12221 IPNNN NORY NNPON .1INNN
NMIPY PIVN TIY PRI LTPAYR T20NT WTIN 12 NOOINNNY NOITIN NOIYN NHNT DD MNDN NN
Mapya (2011) 59992 MNP DIPIVY WD PYNN NTYI MIXDNT NVPLI PIND NN 91D NXIVDPAN NNV
PONIYY DY MPI90P) DTN NTYY DY NTIAVN NMDOND NYSNTN PON NMIPN DNIID NIXIAN NMION MDD .NIWUN
22009 MYA HNOI9D HNIIN MDD DTN 7Y > DY NANY

YPRNN MOSY .5

YPOIN YW MI0ND WnHn.5.1

MHVNN YNNI NTNIY DN NPADIAN NNV OND )INID NN ,IPNNND NIRYND YHNYNHY 23D NTIAYN NIVN
Y 2792 08 1T NORY DY MIYD TN DY NP0 MMNY DPPY IPONIN DY NP OTR NN NDNN NN
70NN NDNND NN DT NTHNIY DNION NNNY DRN PAND NIVNA TI932 )N NNX DI NN MIVNN YHN NN

NN NIRNNN PN NVIVA NIPTN MIVHIN NNX DD

: MV VNN
DNIYN DINN DAY INDIPNRND NOIWYN NN DNNMNHN D1HAID) DO DNV DXANRYND NV

.DMMPNN DXAVIND DY DOPNNON DXPIDWI NPNPHN MNIAIN NDOY
PANRYND NDOY TNNY 7123990 TIHY NdPYILN NIIWNN IPN
9N DXANWNA YNAY D20 DYIVINN DY OD5YON DIANH MWD YaVN YANYNI DI Diy»

N N Y

.D2VINN MIYOM TN

VNN I NNX DI N ,IPNN NVIW IR )N NN NIV DI 12)D VI NMIVNN YNN NX MINNY INND NYD

ST 27.07.11 PANNA 19T .NDYP 12 MIIS MMNIPY Y DOINN INIW NOWNRN NPIPTN 246 1901 NYWHRNN NVINN 9 9y *
http: //www.sviva.gov.il
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NN DAY MONNPRN NIIPND HX DNYND DYV DMV DMNYL DYaANYN MY .5.1.1
NMVYN

NIVNN ID HYY TPNTPRN NIIYHN DN NN DY NPHYN MDWYN NX 12N NNIDDPIN NNV DY DINNN NN
NIWNN MDY DY NPHRYD DMINNN NYN NIV OON PNN DY NDIND NODID DN PN NNV NPOIY NNIYNRIN
20992 DY NMITIVN DY D932 TINIPRN

,NY DY TR0 .00 TIYD TNN ¥, NON DI0NI9 YA DMWY DX IR MDXT NN PNIAD Mn DY
YT IPINN IOV NON DMIPNN .OONDIPN) DMV DORYNI DMIPNND YNID NN 00000 TIWND NNOYN
TN YN IPODY 1O OMP

NYTO NN ,19) NN DNV IO NNNYN NNPN IRND ONN PITAD OIMNYN NN 1 DAY NNDNA

NYTY 1189 19 199 .00 PIDY MO NN) 1IN DIMNNY DMVNIN I TAN DI 2D DINVMN 9P N N

17NV DY NIMIPNIY ITHN JIIY NNX DIYNIND D3NV ONN LNV .THPNVIY NN DOWYI DNV DRN
.DYPNN YA NNIN MTRIAD NIINI DU DNV IN

02V 10-2 NNX ,NPIDPIN MNNDYN NYI DY IPNVILVLDN NNDNA 9 PYD 29D | RIANN P92 PINY 295

INNPN NV MT YHNY NN IPONN DY NP0V DTRD TIMINDIIAN NNWIND YT DY NTINNY Y 9o

901 VNI NWYNY Y ICC-MAB 5v m0IND 1an NsYNm YW NPMN2 NI NN 29 DY WD NIYTH
AUNN NYTN ORM NI MT YN ONN ,)INAD DX NN DIV

DY11VN)N VIV DY DMINRN DN 7179 7Y 1M MO0 NPPO 7Y | QON DXIPNNM DMNVNIN DY YN

N7¥32 DXPOIYI NNNYN NV WYY DD DY DOYTH DINIDIN DMINNND YIN) NYNIN 2DV .OMIPNNM

,OND DYVYN NN DMIPNN DY YN YPAN NNV DY DPRINKD DN 1IN )91 INKD .NA DMNNN DINNYY

9PN 9NN DN YLD MY DY DOYTHN NPONNT NN DD9ID M) DIPYN DIANN WYY DINV) DY) NI
.N19N NVYOIIN NN DN DNION IPND IDIN ,27PP DY YPIP YWV TOYPIP NPTN

L02PNN DAVIND Y DINNUN DIPIDY NYNPN MMNAIN MY .5.1.2

S99 MY0N NN M NNY NOIVTN MDIVIIND DXTPHNND NNIN D MY YD1 NDIVOINI POIWN P92
TONITN ODIVIIND DY OPNWIYM DMPNNDNN DPIDWN DY NTNHY ,PI192 NYINN MDD NPPON PHND
Snao’

NN NNX DYDY IUN NV MYV P1T1) DONNDNN DPPIDY DY DIV DIXNITN ONN NINYD NN NN
.92y2) DY NPIOYNN 28N DY NIPWNI NANT MININ NYAP XON MVLIY 190N WDV NIVN .MIYN

DONNID 9N DM HYHN DMIYN YAVIN YW NDINON NNPH 0NN PITID 1D D7NON NN M) ,ND NN
DONVTN DXIAVIND DY DMIPOYN NDINN MNPH NNDAND DY THINYNIN PHDD NNNN HAPO 1IN DY NWYN ,NON
Ru)pel

23



DY TINDD YTD NNT ,DONNTPNDY DIV OUNID ,MDNPN OWNRID ,DNNY DXIAWIND NN NN ,IWN 2Ova
NPPYN PYRID (1957 NPT MDONPN PWRID M2AN .I2YN NNMIYD DPD DXIVIND DY DMIPIYN NDINDN MNPN
LDMIRY MYNNNI NYYN AN DITHA,PYN PAVIND 7N .DMNMIRYI NNPNXIT MYNNINI YYD DINNDTPND)

M2OM DD DMIPOYN MO MNP DY YT DNN NIXIND 7PN INNIY TD INDY NNPNIN DNIRYN

922 YR DY NMDIVIIND DY NDINDN MNPN DY DIXAVIND DIIONIINIM IINRYY 1D 19D ION NNPNI PIDNWD

NY PADY NNIN NNPNXIN DINIRYN MM .NNHN DIRIIND 19 DN DXIAVIND DY DPNN NIINI DMPY PN OXM

DX AVIND DY DYNN NTIND DMNY 1PN DX ,72¥2 NI MNPN ,0PI DO MNPH ; MTIPIN WDV DY YN

MNPNI NV W DR L,ND 7DD YN N IPODY DMORYNY NIYN NTIPI ION MINNNY MO 1NN DN

NNYN NHPPN IND DRN ,I99D .(40-60) 9N NINNN NDIVIIND P (20-30) DYPYNN DXIAVIND 1’2 NOIIN
(T PADY ,NMNTY NORY NN DD NINND DINY PN NODIVIIND DY DMV NDINON MNPH MY 20 19D

SPANRYN MNOY TINY 152959 DY MYALN NN 9PN L5.1.3

APOYA DN YNION NMNYA DXONMNN DIMHN YAON YANYA NPIDP NNNWI YN0 HY 9192 MY 715V 195
PN ANYN NDOY 5Y WITA YPIPN MOINI DOV SY WIT DXWI N NI0N PITIY PN 7295 AN YN IRWD
M9 9N

YNNYUND NIVANRD 1T NN .(7ND0) Y9INN YN NN WINYW MYNNNI PTI YPIPN MDOINI OMNPYN
PNNN IIMN 5 DIWTN DINN) DNN NN DNHMP DM

T9Y NIDIND TINA PYI DINIENN NN .OVN TYY NNNRYN NNPN IRND NMY ONWNA (XVSN) PNNR IMDINI WHRNW)
NINY NIND O DX NYDION NADYW NN ,DMIVN DIMIDSNN DY MIAOYI QDN .NADOYW NMNNN DIVIN DOV
WNINN ONXN 1IN DIV DY NNX NIV M2AOWN IR OOWY DON NUYNY D .DNNYN DY DNYN DINDRD
YPONN N DOPIN NN NI ,OMNY IWNIND ORI DTN .AMNNPYD NNPN IRND YPIPN NPDONI DY
,TNNYN DY DINNYN DXNIIND IWNIND TWUR DY DIV NN (1Y ,°N ,N2D) IWNIND DNV NNNYN
IN NI WA MNPNN LTIV NNNN 1N NNNYN MIVNN NNR NXR OTPY YTYNY DMWY DX DR PNILY NN
OUNINM DTN DMV PPN MINMND MDY TINOD 1NNV NMIYN NTIPIY .DXAWPHN DNLYN HY NPT SNINY

THN OPON IRYD NNYITA MN’D MONN IDN DT MINA ONN NN

YNND 29INA 29NN IN ONTIPI MNY DN ONXN ,NON DN NNNAND TINND 7PDY TINDD IWIRY NODN NP
NN (NNYTI MDNN ,DI8Y NMID L,N9PYW IND DTN T OVYN IN YAV PHNINI) 19OMN DINY DN WM
ST DMWY IR NPNIVY

AN DANYNA 119D Y521 DAVIND DY 055DN DAY NIOYH ¥aLN YANWN NN My 5.1.4

, WM ARYNI 1ITH ,NOYW NIPN YR NNV DMIPIYN YAV YIRYND DV D78 517) TN PINAD NN N NIVNI
PIN NN NN DX ITHY 11D, PIN 72DV 295 .NNYA NN NPDIVIIND DY YDI557 DIANND NV NN
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NAPIAN DISY NMID WIAND DN 9N NPOND NY POND PO NYYI ,1PTNTH ODIDIIND T DY DN DINY HY
NNYN PNVYA NIPIAN PV NIMN,TID QoM

NPAY ,TTNRDY ,NNNIVN 22N DY 253551 DIANND NOWD TN WHD 1IN YN DYIINN ONN PANY 1IN Y

DV OINMPN PRIDN DIANNY YN ©7N0N MINI NX NPPNN N .7THN DT NOIANDY PPN NN NNPION HY

DYDY NPIVNN VPMIA NNN TIT NMNYN NPPN INND ,JITN THXHI NNT PNAD DX .NPTITH DXIYN MAVIN

,DY 9929 DO VPN YY DININNPN DIVIND DY NNPNI YN ,YAVNN DY NIUN YN NN PITAD 2T NNOWND

,DXAVINN DY N2WS NIPYY 1O NNDXN DN VPNION DR, YT 91D NOXPIN NN NNPION YT PPN DN
DN IYNNIN DIMP DINNNN YT DX DN NNMON YY DINPIN DN DY T8O

021WYINH HIYIM PIn  5.1.5

oY YNNI KD top down DY PONNA NWY) YN0 NMNYN DY NTIONN 19N (2010) SNOI9DY 1T 29 DY

SV DM PNIONN PONND NDONPM NDXN NIPY DX HDI1ON ,NNI20PIAN MMNWYN 1PYI MM, bottom up
NNIYN MIVN NIOND NN NIADN N TPIPOY NDON (TN TN NN ININKD NIPY 19D) NNNYN
TN QDN NNT .NNNDXND DPNION OPN NNNHYN TIN 2220 DMNN IPIND DXAVIND NIYIN 1D IMDYM

NPIWNN NN TWARD YT (W) D1T) DI PYNN DXAVIND DXN NNNYN 1PYI DY NYNPLM

DONN ONN PITAD NN .NIA0M TN 21D 190N DIIMP NNNVYA L2.2.6 PION NN PN 125V 19D

20792 ,N1I3 91HION HY INITHINDY D552 NPPADYIAN NNNRYN 1PYID DNYP DN DXM DX DNIINI 01NN

NN NIV HINK NN NN NI T TIND .APMIDOYIN IN /) TINON NN 1PY T HY NNT PINAY 1N

9D DN 990N N2 ONN ,PIN2D NN NNIX NAIVN NADN NTIPI N0V NNNYI DNION XYND MNYPN

.MM PPN NN 9 DX ,N2 O1NN DN NPPADPAN NINWYN IRV TN TPIDNN MNPPNN |, PYNN NTD
JPRYS TN INA TPV TH MDY IN ONY 1901 TIIRD DPPNNI PN NIN ONN

TPOY T NONTY DNV I90) 925 INIX DMND) XYNA DIPOIN DIWIN DY NIPRI DPPY 1) NON 95 qona
% XU DY NNINYIND NN PANT N, PRIN TINK 2009 -1 2006 DNV PNIYY 1IN DIRWI MIN WK ,910)

09NN OP”YPN .6

NN OND) NDY02 MHAN NIVID TNN NYW DINN 9 PN NPNY NIN DY .0MY DIDINN 190NN NAINN 1T MY
.DINN2 DXNNINN WINPN SVIN DY APINYONN TID AT PION WNT NNINYOWI N 92T .12 DMIPOIYN OIWINND
2N INY DY 90NN YN DX DOYN NN DINNDN W)HIN TR HIY DY DIWIN NYIIN 7Y NANI) 1T IPNN NYSN
VI AVAND KDY 22900 ND NANPIND PYATN NNDNY 19N ,IPNNN NN YN TAX DTN 17N, 10N .NNIAPN

Rv2ia)V)aRalviplal
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YNND YT .FPNTN NMODIVIIND DY) DMV DN DY NI NNV DY MODIAN IPNNI MVLIVN M1 ,TI0 9ONa
TONRYI DM JORYND DY MY IPNNI MANNYN NIY NHMNDN NNNN WD N ,NDNNION NOWI NIOY X
2O NIMY DPPO NI MITYN YIND NI, 7PHTPN SVIND) NNNOYN DY DINNDND D¥9ND NVNID

PPNYNRI MINNIN .7

NN 2OV MNITA IPXY2 MPDIY NON MININ .NPNYRT MXXIN 9010 NION YPIN 1IN NXAP ToNna
1IN 7901 PN NNOYA MDIWIN NPIPNY NPNII0N NPV WY DMV DY MPT,MNvN MAB mTynd
DMNYN SV Yaynn

MV%.7.1

POND YN IR DXADN DONRNDTPN MTOII DM YION MY OT> DY YSIND SNID1 DPI OPPN NVMN
Oy (2006 ,01NY7) NIIDPAN NNNYN NNON KDY DRIVD NNMP JIPY YLD MMNNY MY DY qOIVN PYNNIN
VNI SVIPN D PWIV (TIRD RID) 17129 .qOIV 1DIND MYXIAN 1IN VAN MDA (2010) NTNN INMAD 9
19990 DY INNPN M INPN DX .NMY PNY MXIAPD VY YPIPN DY NN M2311 YN 51NI52 NV DY 1TON
OYIN 90750 OMNYPN MY DIINNN DMIPNN TIRD ITPINY 2010 MV NN NVIDININA HNIIN IPNY

NNV IPNNT MONN MDY DIDN1IY

1929 TIN.7.2

YT NODIYA 990 N1 : DNION 9INA 90 N2 DY 19 DNIDN DX NMOTY NXADIYA 7190 N2 DY NIV MO
M>2OY9N NNDN PPN DAY NN MM MTIAY DV W) D999 7D YD1 DINN INN HNIOHN
YIND 990 YN OXNND MNDNYN DI NN DNP TV ,1D 1D 513510 DY DN DY THX2 DX TNRHNN Y THD
9NI51 IN2 OMTID’ 190 N2 Y152 D27 DIRVND DWINN NIRIN DM DY NITD 112y DXINN INNDNI
MNYINA VIDYY VPN NONTY 191N NI DMV DXVPNID MIAPYA VD) T MOIIDN MDITH MO

DYDY M1)INA WINOPWN NNNAND DMONOPN NITY DY PWNNY 0311

DY) AUNRI WM D27 N MOYINN) MNPPNN DXAWIN DY MNP 190N NMOYVIS aNIN2 90N

7Y NPV MW NYNINN P17 2IND NMNY NNMP 11901727 2NN INIIM 12 VIV Y200 1IN NXIN PN

INN NI YW DXNNN MIND IPOYA TPNNN 0P TN PN DNION DY NYDD PRI DN PONND .N2X20N
(2006 ,0M7) NNYY NNV MNN

marn.7.3

(Israel Nature ) Y/POIND NWIND DIV 29 DY .NDMP 92 NN 17 NMIADPIAN NN NMINIPYN THN 1XYW 195
MNYAY NINIYN YARWNA DY 112) DI I NPIDDPIAN NNNYN DY Mo HNXIVI (Reserves Authority, 1994
(Israel Nature Reserves ) 9901 ©XI8191 M1 1N Y1N992 NMAD1IN NINYA MM INOXIVI .KDMP I2
IPOYA L, TOINNIN MNOPNY 72YN DY DYIONN DIIPPNN VNN MINMNIA (2006) DM 29 Yy . Authority, 1994
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DYV NOYYN NNNT 11901 YAV ANIND HNIDN DY INMONNND POND MIN NN DIYN DINDPI) DXIAVINI
.DPI90121 NNHY NNDNI ROY DXVNINND DN 0¥HNN TN NN

1=) =24~

VAN MPPY IPON ,DTRD DXMPY MPADI Y202 OINNN INY DI DTRM 12 DN 1N NPNIPRD MIIWNN
YN DYMPY NPIONI NP9 NN NPNDIPRN MDIWNI DY DI TI9Y .NPNIANM NPDIYIN MIIWNY JPoN)
DXMPYN DNVP T3 ,INY NIITH NPYIVN MOIWNN TIPIND) NH2NI MIAWNNY 935 .OTRY MOYINI NP9 NN
.MPIoN 1N ONMN

DYPINOM YAON MMNY NHPN DY 19-N INKPD NDA T NOND MOIWN NN DY IV MDWYNA 779NN
1DINA TAND DT YPYI .1PIVDYAN NNNRYN PYI DDA 20-N INNN DY 70-N NNV NDPNNA NTTNNNY DPDINDD
oy MMPIN IWNX Man And Biosphere nTyM NN 11YIN DX .OTRD MDY NINDN NN 191N 55150 Ya0 NDOY
DY, 12910 YAV NDOY NN NYYA N DIDION NN MIMNN NYVIYY DY DDI1IANn NOWN 1971 nywa UNESCO »1
25U MNP TWARNN 12 ,72Y0N NN 29N NN NN DY DMINNY DINNYN DI NINA IPNN DIVIRNDN NN MINN
,TNNYN DY DXIAVIND DN DY 132N TIND Y DY DYININ NYNN NN YANWN NN NYIN IPNY DTND DY
564 D2IYN 22N 1PN 2010 MY MO TY T DY) XOWDIN DMNY) PN XDV DY DXANT) DXNVY NNDOYD 1NN
1996 NMv1a NNPIN 9N NITDPIAN NNNYN .9NTII2 MIDPIAN NNNYN XD 1IN NNX .NPITOPI MNNY
S UTIND PNION TN DY DNION DIPIYD DTYNN NNPON NYIN NN MININ Y MY N2 WIPNRY INND
NNNIYN .3 266 DY HD1D NLYA MDN D YN DY NPNIPN MDY NINMN HNIDA ANNYN .HNI0N DN
7995 MIAYMNN RINNDY 11 I 92YHD I NINY NN NN, NITIDND YAV NNNYI O) DITIND N MINN 3 NHDO
NOMMY TPMVTN MIAYONNN P2 NN ISN IPON DMWY .JONPY OIS MNHDIN VN DY) TONIT N

.DM2WMN MNP YINI NNNYN

0192 NP NYa ,UNESCO »71 5y y370n GUR NPNn2yn mnNvnm windni ¥yan1a 1112 NNIN 9> Nt Py
MPOIY MIVHN VNN ION MIVNI NTMIY YN NNNYN DORN NIPNNN NORYI H1DID NPI20PIAN NNV
, TN TINN 1D DMIND PN MYSNNI ,RHDMP 92 OUNN) Y9595 MM’ 1) SV MNIIPX NIV IPNNI
25 )INAY YNNI AIPNNI NMIVYNN NNX ITIND TMITNND MIVNN NYNHN .OPNNDN DIPIDY NV MIPN IPNN
SIRNND TNNTIND T DY TI92 NNN

DM Y2OLN MNNY MY D NNNYN NOMIND DX2ANYHN DMWY DMIINNI IZAPNM NNIY DIMNYNRI DMNMIN

PON TIND NN MOIVIIND DY NN NAY NN NPITOMIAN MNNIYN MIVNN NNX TV 2D DWW 7P
NYPNN SN2 NIODYIAN NNNYN ,TINITN NMDIDIIND IV D51 9D NN ,NAY YN 1D DY NPHNY 18D
YOO NI APNNN DY INNOVN AN NN NIITI DNDNNN 12 MINN MIVN PY1 2 IR ,ONIN 7T TnyD
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D121 NT 9IN2 NON DMNIPNININ YV DIANN P2 IRNYN D) TION NPYIND YI0N) NHTH MP 113
92y2 A8NY INNYN TN DY 2N NPYTIAA 19N INKD DIANN PAY (2002) NNNWI INTION MY
NNPS NI NN 297 MZPIAN PHNN S0 DNMN NN 0> AN PIN DN NT N2
.12Y2 Y8V DPNHN
NN MYKNNA LTI DY HLDWVVO MNP MYNNNKA DN MRNYNT MPPON DR NN W)
MPN HPINY 955 ,5955 Nt IRNWND TN MLNI9-X N2 ,Wilcoxon signed rank
NHPYP YD PEOY LD MNYI T2y MKYY DN DMIAN-NTY OXTTNI MP T INPI NVLDVLD
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DMMMIPNR INRIYI DXMNN DXNLYN DINNA NIV POY N2A0N IPNA DOVPNIY ONP
JUN (Ecosystem) NPNLIPRN MOIWNN NINYND) DN2 DXANIND DNIND DNVY DX PTIN
.(Ecosystem Services) DMV DMV H5U MYNNRD (Biotic) DN D»NN D¥2357195 MPION
,000,M :YMIN; NITNPDIVIAL INNN I¥NN ; DNMYIV O YIDIN ;P N DXARYN DA
NV ,DOYPYN NPIN : OMIN NTNN ;28NN 1T JINI NPYAD NNV PV, DIPN : NP ; WY
TOPVNRD DIVIIND MIAIM XD YMPY DMNN DXNVYN DOPADN 901N ;D) DHINYNI
D) ,0»NYI DNIND DXNVYIY NPNNPRD MIIWNIY NMTA (2001 ,P519) YPXI1119) DITPIAY
M MEN ,0T) PV MNPN 0N, NIIWN MDY DOV NPADN NN TPNIPRN NIIWNN
(D95 NN DY MYTNNN NN D) NNINNKDI VI YAV 1)) NN MNPNI NNIANN Y (D>
YYD DMYN HY DNPH NIN DO ,90N DO DOINDING N8NT MDA MINN DONNN PN
DN DINININ DY NTVIDIVIAY MTIN DMWY NX ININY I¥NDNNN T PON YY) DWIn
010N DY DYPRND GINN Y YAWIN DM 1M ,O¥PRN DY MPOYN NONNN D) NN O
WPINY NPANNN NPNND MITIN NPNY 33D D) DO 7D DXININ MNINKD DNIWNN DNN DNV
.DXNN TNIND

PRY NONIY DI12N XNYIN DALY Y DN DXNIND DXNLYY ,NXADN NN TIVNIN 9 DY
P 107'P 200 -5 ONIWD (2002 ,N2>20N NNND TIVNRN) VNIVIND NONAN NN NION OPDY
DTHN DY ONYDN NVLWNN THYINPNDD MNYN NLY ,OPIRINVIL O 1"NDP 4,200 -2) 9N
DTN YNNI DN Y DIINN DY DWW ,NA DN MNP SN, NPTNN DY YOPN NOTH
TN NP 49 -5 PXIRD PN IPN Y27 .0INKRND DPNYIDN ONININ DINLYN DY OPNNPN MY
DN OXINNN XN NPV DPNNVLI DIVIMY DY NN )92 DY OO NP 200 -
TMDIVIIND 9PN NMDY .NIND OYAV PN I PN DY NP 53 -5 P DNPY DNVLYIA DN
9PN O ,PIND NNIST DY NNON NN DN NDXD DOWNIN PIND ONLY  DINHNY
PN TINNPRD NIIWNN NPADNY DNV DIMPYN DY DIXNDN DY D) NYAVN NMODITIIND
NPNN NI NNNN ,NININ ,090) ,MTDP NPNN : DNV THPNVN NPNN NHRPNY HXNN DN NLY
DNIAIPA DIN NN DMY OXDY DINWYRIN DNIPNNN MNIVYY TV ,NDANN MNIPNNY DI NV
DYIAYY MNYNN 197, NVP N DIORND DNINK ONPNNN DMV TP POT MImINa
TIVN OYP MNINRD DNYL .MV DXAPIWYNI DMVN YTINDD DY DIPOINL DNY DONOYYN
D»N NNPNY DY NI NHMP D YaPp TWUN DPMIRIN OPRD NNONN PO 0NN
MOND TPNIND N¥YIIN DY NOONNY 1NN MTIAY DY NNWYY ORI Y9N D1 OPMININD
NN NNPN NN PN D .THPAYN MPNN NIIVY DPMIONINN OORN NN THMD 7))
THODN’A ANV Y95 NN DY TN (2010 ,D290 TIVN) D2 NTONI HYAVN 1IN Y NVYPN
) MNVYH IDINA NNDNY NP KD 72007 Y9 - DIDN NIT - NPAVND DOPMINDN DOND NP THN
DYMONDN OMX DY NYNVYN DpXnY /NDN RPN DX DN YN MO nvnvnn Yo7
AINN DY PNV MIPNNN INY GX ,5PYN NITID NPYITI NMNON ,NPNIIAD MIHWN

VIAPNNY NYYTH MOONN NNOI NV DP TPXON NIADN DY PNY 2NN TNNN
(1995) 2NN O DY NNND NNDXIT MNN )PP .NININND DNV ODYD) HNIVWAI
NPAN NPNNIPNR MDIWN DY MY NPN> MNNY NNPNY DIRNPN NYY DINDIN DINPIVIIM



SY NNV NN NVLY PTIN TYN ,2004-T'OYNN NPANN NAXADN NN PINY ,)I1DPNN D2 NPHN
5y MNNN NANIN DY NNPIN NNMIN TIND ,NININRND DNV .OMN TIN DX NHIND IPHN VN 300
MNNYI DN DINLY DY NTION DY NNIN DNV NONN ,)1DPNN D2 NPNNIPRD MOIWNN
MY OMIN O NMNY XN PAY NINYNIND ,NPND YL MNNY WY 1NN 2000 NIvN .yav
YIVN MYI NHION G IR DDA .NTION 10NN DPD NMXNN MADN MNNY PWN ,2002
SNV HY DMHNITIVIVN DN MNVWN 20%-D YY NNV YW NTION OTPD NMIND DY DN

(2011 517" VMIN)

S0 DN PN DY NIONN NYOWN TN PITIY NN ,IND DN DN INN IPNNIA
YHON HY IMDY HY NPYTIY IPNN D DINAD NN NNV ONOPIAN PHND DY Va0 NNINY
MYNY ,N22010 DY NNND DD MNNYN DY MDD MSPYTPN NN 7T Yav nNHYY
Sy NYI9NN NYAVN 1PDY DIXWYNN YOV TINN .MADN NP> YIV MNNY DY NYIONN DITP
YN D51 NLYA MNDPIAN PN DY NMIDONN NYAVYNIA TPNNNY NI IPNNA NIN YAV NNNY
DMON D27 DNINN D NIONN TNN NAYYI MNOPIN NHIND VNI NPNIAN .NNLYI
YT NMOVPYTIN 12 NYNOM MNDPIAN PHNND INNN ,TPNN NN NPHRY PIN ONYNN
N APNNN NIYWN (22011 N2X200 NNND TIVHN INN) NN DY NNIDIN NTHDY 12202
NI AUNRD MDPIAN PNNN DY NNND DY 20 OYNHN INNND TPHDY YAV NNNY DY IIONNY
DINRNN NDIND NANN
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122NN 0N DY SPNNPRD NIYNN 2.1
NYNIN YN ONYIDN DINNN MINN NP9 NNSNI ,NIN) DDA DN DINNA YAV NPHY

YNINNT NN NIXMHD 1T YN .YA0N ¥V IOV INYNY MONMNM NPITH N1NIN 17 MY
TIA) NN MDIWNN NXM 12 PDIDIN IPNNI D) NV OPY NN 17D DDA YIvN NPHYI
P2N2Y TN TONNIPRN NIIWNN MTIR IPNNN NN YN 21wn )55 . (Menge, 2009) 10y
.IM1259M NN

1 DY PN PRI (NN TY) DIND NPNR .1PDIN NN ONRIW DY 197NN 0D YN NOYPIP
2212°N OO0 21D7HN DTN NITYA IRV YIND MIINN DININN DWN .DIPNIN NNOT MIVPNN
YD DO DRIW AN DD ,40NA . IOND DIITH TINN NN DTN ©NONN Pa DTN v
97 99N 1INV DITP DY Y9N IN D’ M) DD NI NYPNM JARNNIY DIN XIN 997D .99
DMVYY IR M) (2005 ,9NNION) DM TP DD NPYIN M0N YW DYTHWA ¥ NIPNRY (VINOP)
DMIPOYN DYTIHN N DX MDY N IR, PIND D0 D10 TV PNN PN OXPNXR MNPND
S PIPYY MNP 190ND

TN N OY HNYNDYINTHIOINT e

VNIIPM ,IOONINN NIV DXOOIPPIANN PONY MITTH DN NNPT - DN NN IDNI DI e
DY°2PN 757D Y0 190N NINNY M) DIMNRIND PONI MK TV WINND YpY 1NNV
DN HY MODOIANN TVAND AXPNIN YOONN PRIV . N 10-130 PAY DOINVN MYPIP PRIyl
.07 DYDY

A(NIPIN WX LD WXI) 10O 125202 DOWNNY DINNOYUNIY IO - ASPH YR YOOoNn e

LOTIN DY) 1A ANNN PNINN 0 HY OINIINN PIND THND TITIN NINDAV : TIPY MDAV
DN NAWAY 15MON Y057 .(Hyams et al.,2002 ) »3312 ©1p NOINNN 1571 YO0 MNVNY
STV MINDAV - NPPAIN YOO NINDIV NPMNN NONDN MHOPIO 11PD2 ¥PONNY DN
N920N N9 .(GavMm MNIN) NION DINNa NN (Abrasion platforms) ndSx nndav
5y DMNNN DINVNNIND .MININ NMYYA DX N0 NN DMINM) ,09WN PYI32 PNNRD DXAWN)
DNNVNN DMMNND (DNTY MIN ,NPNYY D> YUY MDD ,D> NNV 1ND) 19
,TINY ,NTVINNL) NNKPIN TONN MNP 19INT DHNYNN DININA DPPNNY DNY DIIVINNDN
MM MTITI M2 ,NDNN OYNIN DX TITIHN NINDIV 9 HY .(1¥NNN 1PN MNYHNI
97T MNN DXOYINMY DNPNINA (Micro-habitats) Ny Nt DMWY 51793 YN >IN DMINPN YIv
MTITI NIMNO MIXN 1D NINNY DLW TITHN NIRDIL P2 .OMN DY) MEN PN DY
MDA ,TITIN NMINDIV DY PRNNN 1PN .OMINI9ND DAY MIANINNDD ,PN M)
MM OWPY 021N HH TIT2 DMNND ,TIOINN NOYPIPO

wovn v (Dendropoma petraeum) N2 171908 DX NNNRHNN : DN NPNY @
37 N 7Y TITIN NYIV DDA DY MNP ND DR DINY (Vermetus triquetrus)
NN DMNY L(NNDNN) NDIVN 21090 NN O NON MNION (2001 ,7792IN) 99)) DXWII9IY
192010 DY NPIAN NANN DY DMIMIVY NPNYN YOON DY NN DOPIDN THAY NN AN
.(Safriel,1975)



Sea ) O ayy MTY ,0°9D1) DMININNNI MATY DY OITIND QONND DY) N2 MNNN DI MY e

.DMNAN DM YW )T MY (grass meadows

2000) DN PO DM DIPM 190 NN ORIV AN NTHN N2 DY NADN PN
TIN G MININ O7Y DI IIN - NI HY NN : XN 19N NPYNNNn nwpn myppn (Fishelson,
DN MY NVYNI DI TAINN DITH ON2 NN 3 10INA 2’501 MININ YT DY DXNYD NN - MID
1-) TYTY 9120 MIN; MNIN 7Y THIN VYN NN - TITI NXID NN ; NNIVIVNVY MNDN , DI
DM NYNN TN NYITNN 12 DPMIYHY DI DX DN NYNND YOI POYNIPONI - (N 5
SV DO NN OYPIPN 0P MDY 27D - (' 6-20) PINY NI NN ; ORNNL DN NNRNM
NN NN ; (D 40-80) PIIY YAIN MIN ;19 IN MNP NPNRN DMV DY THIA DOYYD DY NDI YPIP
DMIPINNN POV 239N MNIM NXRD IMN NOA >NNN DY DY) M2 - (D 100-1000) >9N
Ru)ipalial

DY OXNIN ,MINIY 72YN 270 — NID DY OV XIAN JI9IND NPONNN NN NOYPIPN

I NN MN; MATY MW D) 1IN DY NYNN 09K MY qOVI — (D 0-1) NI NN ; DM

OIN 0N DY — (D 20-40) NAANYN DN TOYPIP ;D 6-10) Py NI NN ; (N 1-6) TITH
Y0 PHINDN WOIN PRIV DIPIPIN

0 MK Y9191 DN M NEN IMYPIP OO M02Y 729 NN N M2 MIAINN

PYN D919 ONNNN LD 12¥) D> DXPIV ,NMIY PPN 1), NPYIN MI0N HY DN 299N 00T

NN ,MOIWYN DY IMIPTIAN MNNANA MY NONND TN 952 .10 TINNIPRN NOWHRIN
.DOPN YW MY MNOWM MIIWN

HYIIND MPIPAY HNIYWI A NN N300 MW 2.2

INIWIA 1PIINN BN 19IN NINNA ININ 2N NN MY .2.2.1

NN ,ONIVID MNDPIAN PNND) NN NTNON NIDDA DINRNNDI DDV DI DIPNNN 35%
DRN HINKRD IMNX DMWN TIWNRD NINND 1T PN DY INININ (2010 ,N2>20N NN TIVNN
420 -5 M2759 71 900 -5 DIV’ KXW D1 .14% DY DY THIVN ,NTHIN MDY DONYIN
DN DN DITHN NNIIND 722 MNP ON¥NY HWA (2010 ,1>712IN) YINI)) DT OON
Y19 NNN NPON NADM NIPNN O XN OMINI,0N)VN TIIRD IND NINL POIVIIN
.DMIYNNN DNPN)

MOIN N2X20H NI NNN NN DR 197 RIN ORIY DY PNN NVINI DY NONIN

DD INY NOT THOINN NPINND NN .TPOIN RN PN TIRD TPNVYNN N3N0 IWURD ,1IYOD)

POY AW1NNY D7 NYAN YN DIND DY MDD ADINY NN ,MOYO0N 9NN NYINT TUND
(2005 ,79M09N)

YT DY TN PA L, DMNIMNN PNND MDD DY DMNIDPIM DMHPIVAN DININI DY
.DXNNNN DMNMIPN DN 29 DY DXODIDIY) DN NI DNIMI,NPINDININ NIYIIN DINND



VPN NN ,MNDN NN ,NINVINNY) DIDMDN NPNN ININD DPIPIN ,0MPHRN DINN
DN MY DN DMPY DY DPNTI ,MIAIMNNDY OPPNNY 1132 (27121 MIAY»NN NLWNI
N2>20 Yy DOVONYN DY PNN INRIND MYP 1M DINDNN ,DMMPN DIRY ,DMVDDIY)

DN DT N 700 -5 DY NINY NDXN 1869 -2 XN Ndyn nndng L(Galil, 2007) n»nnn
NRIPNTY DOVDYIY) DN ON NINN D 1NNV DIPNN NN .NNN DD NO 0D NPIIN
NN Y WYY PN v (Galil, 2000) DOWTNN DXNINT TIIWY WPNNY DPMIPNRN OINN

,TOV PPON .OMTIND DN DY DNMINYDINA D) NIOX ,DMNN 19002 P XD ROVANN ONOPIN
A2 PIN KXY ORIW HY 12NN D2 DIPNN TV NP XXID NDYN NNPN DY DN NN

ANP DY DO IPIAN IONY 1OIND DOV PNOIN IN 1T MY 7PY N9 70 qONa
NN N0 MOPIAN NN NYNAD NN QN INAN (2008 ,79Y) NODIVIIND MYTNNN
M

IN9IAN MDY NWIN MY Myawn .2.2.2
™I DMWY DNDH AVINMIMN MYIDM DM DY PAIM NONN 0N

,NPY NYI9N DMNNN OPON (09N >N DPON) NIX2DN ONINA DMPYD MNIN MYI9NN
YTIR,DNINRM WY 2DINOT,NOMMININ NIVYND DININN DI IDINIT DM PNOIN) T 0D
DMPYY DNINNN PHN DN -DOPYTY DONMYYN DAY ,117I2) MDD NNIIND NN SNLY
12, NN MPNAY DIND DMVY NON DMWY .91T)HN YN DY DONYPAN D1 DININI
N MXID N ,0NA NIND NP MNIARD DIPNN NNV NI ,NNT DY D NNN 1M »Yp

(2006 ,M2>201 NNNY TIVNHN INN ,D1 72X) DO 72X NMDIVIINI NI

: ©Y9I1N2) 03 MNJPAN NIND NPV INAM DITHN PN NYIAT INNY ONIPIWN OMIIND

, NN WINOWS DIND IRIWI PINN DN (07D 197 TiNn) NP 50-1 :0%pom mmpn .1
NV (119Y NNIVPN L) NPOYN ,MD NHINN ,NMYN MTY ,NIX MIND , 091010 DIWNIYN)
ST NOONN NP

97592 ,9INN NIN APTY WIPXANT,IND NYISIT NIINNND ORI NODIDOIND 70%-D :9%2 .2
,NXD DXMINAN OXNIND TIND .INN TIWY GIND NVY DY DORNDY N TN ,IDIIN NN
L7229 Q0N .19 N TNPY NI DXTYPN IN DN I -NINS PN DN ONN NP 53
1Y 9IND NYINT DY 1N OPRD DIDOPWNN DPMONIN DON NPPM 1172 TN D SYOP via»
N NN DY

DY ¥39) DN NN DY PIDNY DITNN NNDTN WINN DN JINN 5NN MNd oisns .3
NNOTY DIND NPAOR MYTNNN NYNN I1D0N NHPNIY PPN (1964) INIDNX 1D0 NNPN
PINT NON TNYIY OPUNIN MDD ¥ HNIY 291N DIND NPH 0N RNZTIY MPINDY , 01700
YYD DXDOWNN DINNN DY 193N TYUNHI MOIND 5995 INIY YNINY MINN NPION VION
9N 20 -5 WA 20 -N DINND TONNA .PODI NYD NYVLIN IMYTNNN NYIDY 9NN MO
208N DIN NPADN NNY 60 -5 MWD MND MY .OTRD MDD NIRNIND N PN



MOLVIRNN TONNA OMNN N 15-40 DY NN NP 70 -3 TIIRD DWINWNN 99990 7Y
DYPINNN DY M)A ,99Y MTIAY) OTRD MDY .MY Y51 17D 15-30 -5 DN DOYIN 12 ,PYI0
MOVINNN 28PN DPND (VY 11571 IYON 01D N1 N
NN MR DY NNIND INN DY DINN WY NI MY TON NINNIND

D»NIN DT ,DIRIPM DPNPVY ,DPNMYYN DAY 0OV 9O0 DMNY ,D0PIT 01NN
D97 NINR OIMT .0 NN DIINTNI PMONNI XOY IN 1NONNA NN DAY DIYIN TV
DO2ONPN MNOPN DY .0 NPIND AIDN NPDIVIINDY NITD NPNIOVPDY - MYN9
D> MM DNTN MDA .0 IX DI 2711 DOVIIVY ,DNNNN ,NPPVPDVIN
MNPNNKD MNDNN .OMNYPIN DONIND N DIYM DN NN DX PYYNN D9 DMINN
M) DXMIN NTINYD DMOPIVAN DIRIND MMNINN NN DNIVWN DD DXIMN NIINN
.(2010,02°20N NNNY TIVNN INNR, 00 NNNN

MNM TITYRY NOPYN NN ,NITNI NN DNNNY MOLYN NIAD VW 93 NYNN
DN DNTN NPDIVOIIN HY DPIPION DININT MIYN ,DMNIM DOVDIPN DINNND
V5NN

9Y YN DIMYN DMINNI DDIANND DD DIV DIPN ,DOYD T1ONNY 19D 1Y 0N
NN MIVARY NN ANXID NOYN NNMNS ,IVIND ONTPIAN PN YN DPIMIPN DN NIvN
(1-5 /D) NI YONAY DYIMNMNIMND DNPWN DY TN, NDNN DY DIPNN MND NN
PANNN TN DTSN .DOPNT VI DYDY NPDIVOIND 20702 NPYY NN

NINDAV D 1T INLWN DY VLINYNY WD P NN ,8INTY (Brachidontes pharaonis)
NRID 97 1N (Mytilaster minimus) mvpn MXAN PMPHRN PN DR PRTY TITIN

D2 NOYI XY PTINN DWHPIND PN D22 9N Dy 2T X0 (Lagocephalus suezensis)
(2009 TP D) NYYNN NNPNAD TY NINN

NI PTY 1 910N INNIND L0327 DINNI MIYY VN DNIDY THN DTN D1 190 M9
1N ,AIMODIVIIND DY MYTNNNN NDID DY YMYNYN 19INI NI PTN AP IURD .9P1an
SV T MY DRIV PN NIYIVA AN MO MINID DT DTN 91202 MND NN
,M2X2010 NNNY TIVNIN INNX ORIV MDPAN PNN) 1980-5 DNX MNWI2 T2 40%-D
(2010

DN DOMIN HY NTION DXN 9729 NIVNA (2008 ,7I9Y) TPUNY Y9INA TIVIV IPNN
ININD NP IV N NIAND NN D HOYHYNI TN NN ININ DTN NODIVOIN DY NN
MONY DX TV IPNNN .NORNPIY 190D NN NPNIN I NI MIND NN NN
P2 INNYN NI IPNNN NNDNI .RXIANN DY DN NLYI WHIYNI PTIY NN MDD
INNY DTN MPO NTY NN I NONN Y TINNND NLY PIAY IMNDN ININD NLVYIA DTN D
7PN MON ITN I MDD PN PTN 9122 IWANRD YD DX2P DININY MINT MNP Mywa
DN OGN AN AOTY DXVION DY NONNPIAM NN DY DPHD PN AN M
927 ,DMIND NV P2 NONNIL DTN NI KD (PTY TY DINRY) DIDIOON DNN 17P2
P IRSIND DI ,TY TY ONNND 1OV DN NONN1IAL DTN XD NIYYNN NN PYNY
.DINN DYDINN NINIIND XD
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YVNAD NT ,JIPIYY TDDVLNAD NYYN WX NIYIN ,9INT DIPIN DN ON/vwan .8
.D2) 9IN2 NPNN MIIND 2¥ND DY DIYAVN DMWY DIIINTD DN NIINM WY MYI19)
MY MYITN OMINY TV, DT ,0O079 NOIX ,NPIN DN DY MIAY»NN NLWNI DY NITT
D 129NN 7Y0N2 YNAY NDIVY DMIPAN 7Y YR NIYIN NNIRN ,OVNY .0M2) PINN TIND
.(2000 ,2Y¥) Wpa NNy MY 0’ 2N HY

SN D) 029NN DY NNND BINVIVLDN DIYNNND .2.3
,DPIN Y 1NN DMIOND NX DIANIY DNIYI DN VY DIINDIN MTOMN

MTOM : 0N DXANN .NMY NIV NIYD YTYNY YIRIVN LVIVNN DY DNY DNAN DIYINN
DN YLD MY NPYIPH DMV L (JHINDY) PN N2XA0N NPNRYY DTYNM IONN
NN DXANW NONN MTOM .(406-408 /Ny .2002 ,¥9) NADN NNND TIVHM DIDINID
MM’ NPIOIN NN PNIOM NPPTH NPY DININK 0N ,71MIAM PNIONN PN DMIND
NYOND NPYMIN (13 N7HEN) )NDONN DN I9IND TPNIN IRND MIDIN 1N .PNN MN NI
NI MINYN YN NTPHNND ’A13 NYHNY ,DXINT DNVN YPIPN OWINIWA NPDIVN 'N13
,TPNDNN ANHANIN NPIVPITY DINNN NVLYA JOTIVND SVAYN NNON NVXT NPNIYHN NYHINN
:TPIDIND NNONA DOINNN DIWVIDIWN .NIND X NHNX TIN PIND ANWND DY NNYH DNV
,NY ONLY DMPIND D) LYV MNNIY ,MPXNY NDY ,MION NDPNN ,ONAD VAN N8N
(13 N"INY NG PYD) IND THIRD DIPN DXA1NNN DINK YPIP SWINIWY ,DO010) ,)IN MNMNY
IN NNNT PN NIND NTINY NPND NTYPHN GIN NVINTD THN 13 X7HNA 79N NNNPYY NNHND
NYAINY (N)(4)12 PYO MINNN (13 X7HND 8 PYD) 7NN NN NLY IN MNIND P IN YAV NNNY
92Y19) YY) IWINRD NPV NTYN 1N ANNDN L,DMIN 1PN DMVN 100 DY IPa M2 DY MIDIN
N VNN MIDNN NI INND NN 13 X/NN DY NNYD GPINND NN K30 0 HWwan
PYD .NNN DIVINTN DPINID YAV Y37Y NV NPNY DY YPIP SVINWY NPMIN P TN
(MLMI NPMIPN ,NPTIND) MINK NN DORNNY W 1988 MV TY D ¥ 13 X7HND 10
NN INRNR MY NI NPIDN MNP (420 DY ,2002) W9 PINNVY 29D TN .N”HNN NYMIND
IMYIN 0PN TY GPINA HIIRVIY X7NDNN IR MIMDO JPMIRNNIYY 13 N7HN 9D IVIRY
PN GPINMI ,JOINY DINNAY INK PYPIPN NVY 532 11D DN DIV MIANNN ,NPVIPNPN
,D090 W T DY NNIMN MNNMNL TNYD 129NNN ,71964-T75WNN N8N MMPH NITON
DINVNY HNITY D) 9IN2 YIVN Y0 ONYNN PN DT PIN Y IDPN PRNINY 122000
NITON ,7TO) PPN NPNRY ,NNNT MONX ,NDNI DT NI ,NNNT YIND DOYIND O1OMIN

MNNYN ,0»N YY1, DPNYN

Convention for the ) 07>t 290 129177 077 5Y 770775 7A02%73 TIPN INPNNI 1976 N2

NN .1978-1 9pInN> NOID) WX (Protection of the Mediterranean Sea Against Pollution

SYNNN WNWY DTN MNDNIT MINN .NDION T DY NMIVIN Y910 nNn Yy 1nnn NI
AP MNP NPNIAD NPYA NPT )N DO AN DY DAY NMIPIAY IPYN WY
NN D¥NXD NI DY DOWINTN DIYNNND DI NN VIPIY N2 MIANND M THN NN NAPNH NINND
— DN 292 MITITNN NYNIND SYHY NN NYY NIVN NN N22ADN DY PN O DI
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D DNIPR DI DY NN D> OIMY NYINY DXPINNN D27 I DY LNNN TPV
MINNN NNDNA ONN) L1982 MV .MNKD DY NIdNNN DY KXY DN 01 IRIY NN
MNPYIN O0IAN NN DN D9 NV NIPIVIID .TNPH 71077 25¥2 DX MNIN PP2Y5 NAYY 3PN
71222077 5Y 71072 7ONXD NN DY NNY INY 1995 Miva .02 yav MNNY NHNPNY Y0IVNM

22NN DD P NONMNN NPNR NXOINY NI W MINNI VYTINN . )1D25977 077 ¥ 9IN77 21N 1720577
T PI2INONY 29D NNMPN T2 MIMAN MNIPY DX NN TYUN DY) 101D D PRD DN 2D
.(N2011 ,N2>20N NHNZ TIWNN INNR) 1992-2 XIND 9T MDA NN

VN ;ORI YA O MNMT DY NVIIVYI NIIYN 1DMXIN DIRVNA NPDIY MINND
- D»NI2N DOXRYI DY 21DV DNV DM DXARWNN DY RNDMP T2 DI ; NN N2I0N

MIYS-TN IN TYHRNN 19INT DO DININD DI NN ; (XND1P 72 MDD MINIPY 19 YY) D»H39
Y DYPP ; HHNM NN N2A02 M PNN ,NYNNN NN ; DPNYID MNP IN MPIDN
2N YW DYNN MDN DITP ; DIDIMT NI DN NA0N DY NPRYY MPTHN P TN
NN DX0I90N ,DIPIVIG NYAW NNYXIT TINK NN MNND N 7190 .NINN 0N PN
N2>20 5y NHNM NN DX DINT NN YNNY 11 Y ,0IPIY MPTHN SYY DOWYNN DX TYSN
GPINY DI VUK NI277 022 ANV IO TAPHI D20 DX IMN 272 IPIvYIS D) DA
DINYNIN DN D DNNKY DN Y2 DY NTNPH NN PO M NIPIVIND 1999 Mmva
9IPIOYIDN .TPTIN 1IN DOWNT DRPPY DMPN DXAVMN ,DMROW DINN YY) NTNON NIODA

DMNPINN DR NIYN D0 X, 9IPI0II9N YY NHRNN IRIY .12Y3 51PI0II0 NN PN

PPN TUR ,DY DI NYIND DXPIN 19010 HY DNDIN DY NNNM N2X20N NNND TIVNN
,M2I09 NHLN) XN OIPT NN PIN : DM .ANYNIN NNDSIL NN HY NOPNNN MIAPYA
DIPT NYIN NTIPI ; 1988-N"NVNN ,DPNWI NINPNN DX DIMT NYIN PN ; 1983-)7nwnn
NNV DX ,DIMIN NNZIN NNPNM ,ION DPIN NVIDY .1980-07WNN (VTN NON] W1 O )
TOYYN ,NDID ,212 1 )10 DPNYD MMPHRN )N DX MY DMIWINR DINPT MNPN DY TIND NI
NOIYNY NANT NNN OXPADN T - NV DY) ,MTP MTON : D O»D> MNPNN M —
NN PPINKN IR N2 MPSIN DY DOWIANND Y PINHNY 99D T1ON DIPIN 1IN TINIIPND
NOIYN DOINY .OMNPTY M NN YIYND DXIVIND) WNIND YTYN ,7DMNDIA0 DI YIIND TSN
NOMPY N PWYNN WX NPDOLY MDD TIOND NNIDMIAY PYTY NN XY 1N OPIND
9IN2 2592 NPM NON PIN” NN D) DIINY 1N N NNPA NNN (273 DY ,2002 ,¥9) "MDIWNI
NN PN NLY DINND) DM PN DMIVN 100 DY NVLVYIA NIMI DY TDIND ,71997-3IVNN O
AOMm

MIDNN DN MYNNNI L1999 NIWA DN TIVN W) ,NNTNII NN DMPYN MIAPY1

NP NHPOP-NA NPTA YIAP TADNN 7PN D730 NPPTHN TIDN” DX PN MDY DTN
NNVIAN : THONN MOLINNN ORIV DY OOININVIVN OMIN DINID MNIPYY OXTY NONON
PIND ARYNI NN 1IN MIAVNNT ; YINR SYIDY PN ININ NDXD 112D MYIIN
D91 YV PYY PN NNV NYIINI NINIIIN YD) 915 DPNNPN OIHNN MY 00
SV PNT NN ; DX9Y PND NPT I W ONI YINXD DIWVINIW DY NN MDTY NN ; DN
2N SV OMINN R DY (1999 009N TIVN) DN PARWN DV YTINMN YD35IN ININIVIN

12



DTN, TN NN 21NN PVIYN THYNI DY PN NI ,THONL IWYIAPIV 21N 9951 TNYD DTN
SV NNNPM NPNN N2X20N NNV PIN DY GPIND INDND OY 2004 NIV NPIOND PN MWD
NN

9¥Y ININY DDV YPI DY PPN ,72004-T70WNN IONN NN NPHY PN
D»NA0N ONININD YNDD) ,NPANNN NADN DY NNAN MM PN DY MDWYNN NOONA
DOYYNN NNY TONN2 INMOPNNY DRIY 291N MINIY 1172 T DOPIANN YOV ¥ DY DONIWN
NN DMINID PPINHN NN OMN DY HHWO MON»NN PINN MIVN (2011 ,577) VINN)
Sya ARWND DINYDY DNPYD ,NAY NYIINNI YALN MININY TPONN N2A0N DY PND : PIIVIN
21N NN NXA0N NN NNYY .ONA NP9 IWINRD NTIHII DNNXD) YN 19) DTN DI
VIV MINDAD 911030 MZN MINIPY MIAPY .D0ONIN MINTI N8N NNINDY NOVIND 29NN
DY DY TPORIYIN PVAVNN NITIND DY NINIAN NIV PIND .1PNNN N2ADN DY NNDMP MDA
NVYN NN N NXADN D PTHINT,DOIVNN NIXRND IPY 12VN DR PN NVLYN NN NI PN
VDN NP2 1N (DAY MINIT PN YINN 29 DY YaAPIY) DN PN DMIVN 300 NNV
YIVN I N1NAN NN DY PAUYNY NYRIN PIND INT .(NNII) DN PO 1N (N2IYN)
DYION DX19IN MO YDNAD 1IN PTHI ION PIND ,DININ NYIN SPIN NNWY )y NYNHNM
DYN) TUNR NDIYIN MIXIN DNN THI XION (212 NNIIN IN NIOM 1) NNON MM M0 IN
MIYNL ,YO0N) TITH NINDIVI DY ; NPNTIPR NN DY : NI .1ANN N2 NYN)9D
,DINYY YD OO PA YIND IPA DY ; DN HY T YNNI DIN NNPT ,0MYI0 DIPINNI)
SW NN INND PR IN N NI ; OO MDY NN DIND DY YAV NYNNIY NN DY
VYNN ;2004 ,1°9INN NAADN NNY PIN) NPINN N0 DNMIAIDY 0N YL IN NNIN MO
(2011 ,57

a0 MMV .2.4
D) PIN PPIN IWKRD ,DXMNSN DXNVWN YY NHWN MDWN NIDNN NI 1963 Mwn

MNHYI IN OMNIND D) RNINNY OXNIND OXNVLY HY PND TV PIND Y20 MNNDYI DNDIND
, IV DTRN MDY WND DMYIV DXNVY DY NPNY ,NNRD : NPIPYY MIVN SNV TINN YAV
YR DINAY DMNPY D237 DY NINXINN NIPTHNN YA 01N IR, TNNN .YIVN MY DY NPNY
PINT-9 PINKD MPINY Ty ,0°9¥9 9901 1PN PIND .OMNSN DXNVYN DY DPX NNNY WNN
MMNY PIN:1ONY) 71998-NIWNN ,NNNIN YNNI DMNIND DINN YAV MNHDY ,OPNDIND D)
PYD .PMIVN DITP WD DM YLD MY DY PNPIDNDY DDPON NN PTHIN PIND .("yav
AN NNXA DI ONNNKN .DMIMNNI YAV 159¥2 NPINN IN IND ,NYNI9 DY T0IN PINY 33

.(584-586 1y .2002 ,¥>9) NPIVARN INDM NYIN MNN DI NX LYND DXPPN ONY Td,PINA

: Y200 DY PN NIVN DMIPYY DIVINOY MY TIXY DXNIND DXNLY INDD IVINRND PIND
YAV DY NNNN P2 NMDTYN TOL POV DMIVN P2 MIPOYN DTINN YAV NNV IN IDIND )

Y NMNYN NLY DY NNV YAV DY PNY MNIVYNRID YR NTYN YAV NNMRY .OTRD 1IN
YY) NMNNSN DY 19Y,NNNY DIRSMIN NNYTIY DN ,MIVNN 90N DY —NaY yavn 1oy
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1Y NLYA MMM .PINA TN 7OMINY YN DMIPY NN NIN DI DY PN ,NDINAY O1NN
£172),¥20 MNMNY DY OMVY DIND DIV .Y MDINNN JOP POND DIMINNDI HANN 2170 NN
2932 Y7 91N N0 — DD O DY MMNVY ; NAN DOV NN AN NNNY D — NMONNY DY MNNY
— YN SV MNNY ;IDTN PIND NN DN NNNY NNT — MNN DY MMNNY ;11PN
912) NNV 12NN D) — DN OHYI MNNY ;PN N2 NDP O OXVIN NIYND D

NVAN DN OMAN NT O PO — NP> YAV MNPV DNION

TYN MNIND P TIMINDD NYNND MDYN DY G YAV NVR N NN NDIYD 9IIND 1)
NN MK WAN NN NMIVAN NN 1YY TN DY NAY DINND NX) NIA0N NN NIVD
DY) ORIV NI DOV 7PNVDMNY VN INNX DY DXODIANN ,O0PNVDIN DPNIINIIN D) DIV
PM INY N2 MNINDD PN ,NIDN NP2 PIXNYN NOIDN N2 ,NTSNA MMINOD PN : DN ,ONIWY
D) ¥, ION PINT MMINDD PN 1N ,020MN D¥NN DNY OPNIND DN) ¥ .1PIDP MINID
DM NPOYN D952 DO NYIN 1N ,0NAY TAPHN GNM YaVN DYa YINIY DONDIND D)
D) 92 — 51N DD TY (2011 , 71PN 7PNINIVY 190N INN) AW NTIY PYI OPNINDD
(2011 ,587¥72 DY) YAV INN) YAV MNNY 348 -5 DPNIND

NN 20NN POIN N PNIND P OIN YAV DNNY DY NLY DY NTIONN POIN
DY 1ITIMNY DPNINDN DM YILNH MNINY 217 .M DAY D95 T2 TINY ,POIPIPIA
DMIPOYN DASYN NN DD NIIDNN TONN VY HYN TIRY YN INND NI, MININND
NNYIN NUYOIX ; DOVINDT DN DM DIMNIN ONNPN INNL OT ; NNNIYN NIOX : OININ
;TTPON NNIAPY NPHINKM NPMIPHNN NINN MITYNA ONPT ;DPNIND DM YAV MNNHY
; DMNI DNV THPROPN YPIP NVNYD DTYND NEOX ; NDXN NMITHINND MIDNN NTPIN
YNOVNNN NMNPNN NP2 NIDNN DIDIM ,0290 W NXNN ; NTIDN MO ; AMITHINNL NPT
NI PIDYM INKRND DN YW NYOINN DX N1NN NIIONN (2011 ,SNRIWI DM YIV INN)
TN .M PNIONN PIN 3 HY DN YW HY INMODND NNN DINRXNI TUN ,PYPIPN YWINIYI
P N DMNNN NIDIND IMINNA NPVID MYPIP DY IR NOWNNN STIVN ,1PDIPNN MYIN
.(588 Iy .2002 ,¥79) NITIONN NN NN DXA5YNN DININN

MIPOY MOTY NN NNMIYHYN - PNV IN 1D — YAV NNNYI MN NVLY DY NIIONN

191N (590 7Y .2002 ,¥19) NINITIY POY NNPN ,NMIA DX P ,INNK TIY» 93 %9 DY MY Ty»H
YA P NI L,NNNYN ,NDIN ,NTHIYN N YAV NNV MWD NI DY DINODNX Ny
DINNA DDMOP PNV DOPOY T (YIV 1D7Y2 ¥19Y DY IUN) NNNYI 7T 1IN NOION ,0MN
YIVN MYIN NN DIAPY WAT DVTN DOPOY TR NIRY INNYI NN DIV NNNIYN
DIP2N NHMNN 12T OHYI MIAPS THIRYI MYIN 90N IYIAP»Y OOXIND ORNNAY OINMN
PYPIPN PO ROY DOPITNN M0 PT 9 19 Dy DXTYSN YD NN VIPIN NNNYN MMNNA
NLYN DINN2 NP DY PIND ADIN qONI ; PTD XOW DNMINNN DMIPANY IN ,NLYI DINDON
INNND INMNN MIVINNITIN PIN VN Y20 NMNNY PINY D PIXY ¥ (YA0 MNNY PIN) NN
NYIOND DXTHYIN NP IVIPY NN DY IINVN IX OYTH PRY NPNY 2N OXTYPNHN DXNVLYN
POINR YAV NNNY DY DI DNON Y ,PINT 2INON Y9 DY (587 1Yy L2002 ,¥r9) ¥YaL NINWD
PO IN YAV NMNYI NOLYN IR NTYNN NIYVIND THXIN INNND NION 7PNNY N0 KDY MIIND

14



NNIVMY 9N MHMNIYI YIV MMV ,D”DIN? DY NININ INNND NNON NN 8§ N/NN ININD
91 DMNVY IX Y2V MMV ,D”D1N7 D) WNYY TNYA YTYPY IN DN DYTYPNHN DINVY INNRD
(601-604 'y .2002 ,¥9)

MMNY PN MYIIN NNPN MPIN L1963-2 NYNIN PIND PPIN INND ,DNYN ToNNa
P IN YAV NNNYA YND NDIRD MYN NIPNN KD .O0MVY DIRYNY MONMNN IWUN ,7YI0
PN ML NMNORD MYN’N PA .PIND NANIM VIV ,TITN NN IDIND
N DN DYAD P NI L,NDAN ,NDMN ,NNNYN ,NTHVN Y200 DY DY NINND NPLVIMYIN
INL,DMIT IN NMIN PN DY YA DNNN IN DN NPY ,ND0) [, NDVP NN MY INTIVN
APTPN IN AN NNPN LN ,YPIPN N9 DY NIINY PYIVN DMNNIND TYNNDY DN NYIN
-N7OYNN Y20 MMNNYI DPNIND D) NMIPN) T ,NNIRYN IN NYIDS NOHWN T 910N NDION
MMNYY OMMIND DM NIPM ;1979-07OVWNN L(NNNINM OXITO) YIVLN MNNY NNIPN ;1968
12N NN NMIVN PADN PINPN 2IPPWA YAV NMNNIY PIN D MNID 1N (1983-T7DWnNn ,¥av
NNN DXPIONN ,OTIPN PYDL NI WX DM DIPT OPIN NNIYY .yavn DY DY TIND
N NN MVOYN NN PODY NIID PIN IN O NVLYA YAV NNNY DY N13I1INN ,NPON> NNNMINND
MNYA YaLN YT DY

1919 NN DN NVLY YY NNNY MYTIIN 2000-N NNY NINM 90 -1 NNV )Y Ty
LYY PNN NLY NN JIPXY 1YY D DINNN SNLYA TINN IYR YIVN MNNY 27 TINND
LN PYN T GIN PN NNYY ONNINRD PN NNNY 1IN ,1964 -1 925 .0 NVY NN TRN
D»)> DXNLY .NONX DXNVY NATPA NN NXA0N DY NNND BN MV MN XY 1T NTION TN
MO PN MINDY ONIAN-INT GIN,NIPIN YR NIN) MTNPH NNPN NN NNND 1D ONVP
DYN TY (2011 ,589¢O2 DM YAV INN) XYL XNMIYHWNI M»PYW SN 2000 -N NNV NDPNN2 P9
DN NLYN HINK Y27 DY NOW ION HDI1O0N JNVYY MIVP NP> MNNY 6 NN 1IN
,DMN 3 NO21D) MIPIN WURD PN D NINNY MMMV .NDNN D22 IR DY O1INNVIVN
;(2004) 1 1) ©7;(2003) NVLAN DY ;(2002) ©MNAN NT O ; (1965 ;0N 5) NT PN ;(1965-2 NN
PNV L (NIPIN YR DION NDNRI) 7)N1DNN DO NNNYY 90102 .(2008) NHNPY DN 9IN
NNY VYN MY RN IUR L(NDINI) 7OMNNIRD NNV (NIVIV TY MY DN NINI)
.(2011 ,0%)1) Y2V MV INN) NIDN
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APNNN NINY .3
DX9INA PTI» INNNYA MNIPIAN PN DY NYAVN Y20 NNV DYD DN PN DY NN T

AT IPRY -0 7N 9N N2> YAV INNVYI ATINN OMNIAN-NT 9PIN I 2IPND wWwnNww

DY YAV NNMNIVYO

APNNN MWN 3.1
YLD MIIWYN NPNAD NVY IN MK DY INPI NIVN NN LY INNDT VIV 9D

2000 -N NIV NNNA PI,0MITIPN DXOYDI NNNKD /Y20 NINWYI 1731 7D NMIVINI NIRNN)
,TON NN’ 02 Yavn DY NNOYD TIMYNYHN MDYN SY1d DD MONMNN NINID N 1NN
DIV MDY YN IRV DMINI OXNVY DY NNND DN YTN SYNAN NPN NN YAV NNHY
N TN YAV NMNVY DY NIION DON DY MDY DY NPYTA IPNN D D00 DX .NIPN)
NP> Y0 MNNY )0 1N .NTIONN NLYA YAV 1XIIY DY NNV IOV NPDLPIRY INPITIN
212> NI NN 12T MDYN DT PYN IPNNRY 3D DIPNNRHD NN NTIIN IIDNNI NINYD) MIDN
NYION2) ,MADN NP YAV MNNY DY NN OIYPPD YN MOVINNN NYAP TONN DY WavnD

3 TPONN 920 MINNNMIN MNNYD ¥Ina

PPN NIVN 3.2
M MDPAN PHNN DY ,TPHN> YAV NNNY DY DNPNN DY DNYOVND TINTIN Nbap e

ONAW YN

YT DD (DM)T DIPNNN NDORMY DIMNNN YT T8D) wNvwd 1DOPY ONNN YT NN e
DM H¥9INN N22A0N NPHY NPTN 1INDND

IPNNN NIYWN .3.3
2NN NN TYNRD MIDNIAN PMNNN DY NNND D3P 2110 SYNNIN INNN YAV NNNY DY N3N

91N 77,1099 D’ XA¥ NOXND 1IN D92 IO NPITN 13 DY ,DXNMN NN .NDIRNN NINA
JIRNND NNNN NN NPADN NONRN ,DXPTN DMIVNI/NN PON NIy MNY 001N
9IN2 PHNY O DN T PN NNNYA ONDPAN PNNND PIN> NINHND N9N) NHN DMV

DM
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YD MY 291N PN A8N 4

077250 09N VNIV DN YDV NP 4.1
90N , MIN AP IOV OV 053210 NT PN IIDNPNN VMY DIPON DIPNNN NN

L2217 X1 7T) ©IDIAY MNP IRNND MIPD 12 KD TR NPAXN YTVIN D NI PN .ONTI NPOIN
DYNADID DDNINN DIPNRINNI , 0NN NIND MDA INNN IPTIY DIPNN DIV (N9 Dya )09
DYNMDN DN HY DIANN NN IPTI DOPTIIN DN WXIIY DD OMIPNN .(-'N DINAD) )
DN DY NINDN MY HY NNYIYN NN IN ,MINK MNPN N DINK OINND INNYNI

APN0 DO NYR DIPNN .OMINDN

D127 T N2 NINDAVI XNYPAN NHNN DY NDT INND NYaw 4.1.1

YTNYN HY IPD DM NPDIN YIDNT DI ONA DY NI PN MDD TITIN NINDIL

208 MY DY NNMMNA (2008 ,171057 N2ADM OOV D771P2) NIINONI DINHOYTNY DA
NNY >3 K¥NY IPDA . OMW NIT YD DN MINYNIN T MKIIV Y DOPN NI INYN
XY (MNP DIPDINNINII PON YINIWI D) MNDNN) NPION NTINI DINYT DY MNP NDIT
YOINMYT PH MLINYN IWARNDT TIII NDMT YN NNIYY ,INNA D3NN DIPHT IV NN NN
1977 XD (NDALN DY AWMONND NPHIN PIOND MIVAND XD NVWN 7 DD NN MO MNNN)
P2 PHN XY NN NPT XNDY XIN TIY 9201 NI 3NN DN DI Y9N M)
12770 Y8NY2 2815 DN MV NN NDAVN DY AWHNND NPDIN MIOND TWINDI ,NINND
» NN (Connell, 1978) 113°21 NYI9NN NPNININ 7Y NNT NYNIN 2A0NY 1N .OIINNKD
DN 95 OV TPMINN NPPNTY TN PR MVLINYD NYIIN NN NNV IN MPTNA NYIN
NNDY POINMIT P MOVINYN IVARD TINI NIT XN I TPNINON 1Y (2001 ,P919) PIvIna9)
SYY DYOIN TN NPIN NPNRY NYIN DY 28N ,TD . N1ON IINHDIY DN D2 YN M) NOIT
0N 5.1.2.M2W»NNY YN NOVWY 1O 712 T2),)NNIINN 1N MXNRD NHND 19D NYIVN
:INDM PYN D OMIN D PA NINNYN : NPIXN DMIPO -D21AN PN NPHIN

NI PYN ONN DM (2009 ,7N NADM D SYTNID D7) 2009-1 T IpYa
215902 DYMYNYN DTN PN D XYM /N 8-109 DPRIya (ONSY TNN) DNIAM (NPT TNN)

(Meiobenthos) mypaPa YNN NN 27 DN IVIY RN N IPDA 0NN P2 SN NIAN

YTTNI DN DINN /N 30-60 DPNIVY /M 20-60 ©pnva (Epibenthos) mypap Syn myanm
,DYINND MY PRIYN DY LINYTOA NINNN TN NIIONA DY NNNII DN D291 1D
927 ,TNPNA DO PN ONNIRD IMNND NYIDN OHNX N 50 YY PRIyl ,0o3N 9IiN TUND
59171951 11977 AR MINN 1IN NIRIIN ONDNITIN NPHHD DPNNN DIDIN MINSHDN Y TYNN
290 DWOINN NPONNY 19PNWN TPYPIPA SNN NNNTL 1XYW DXVINN 40% TN M
TOYPIPA XNN NI2N YD AR DMNAN PN ,NNRT DY TPINNINR 7IUYN DY 10 G MDYND NP9

12 NN 271D DT ,D¥9MVNN NINIIND DIND,PTIIN NVLWNN DY NPT TYI MPTN , NNPNIY -NDIT IO !
2SN I9IND TN )AT P9 12 DMV MNP DIIYD DIWIN DIWNIN PUR NN NIN 7112 122770 D0
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DN N ,MPIYI NPNNA ,NTTH NN 190N ONIMI PYN PN NNIYD DN INY NPYY
, 0901 30-70 DYPNOIYA N¥NDI DXIND YA NP MAXD OHDD NN 0> ¥IADY 1N DXPN
JPONDIOPN NI YN MIAINN 0N

WIDW Y9 HYTH 990N TTHI, 00NN NT PIN NNNDY NN ¥ IXRIN 1992-2 TV IPNN

1992) AN M) 7PN DMPANN XND D) DN ,D2INN XYN DNIOWN DN TWURD MDD YV

TIY APNNA 1980 MHVN I2D IN NV NN SW Ipiny on»nn N Apo (Safriel at al.,

,I0) DOTY D NNV DY WY TN 00120 9IN D10 X¥MIN ,7N9INDN NIYNNY NNDNN INNI
.(2004

MISN
,NAND WD TPXPYTIN INNND LPTIN NIYIYL DDA DI )N MISNY NPIN

DYTYPHRY DDININ TNN IPONY Y9 HY X ,NT DINNL D) WY DMIPNN XY 11900 1INRNND
TMIND DORIND DY PYND DD, MIND DY NN \MINKDOT D1 WY .IPNN2 NPd>TaY
Rapkiah) asn o0 PTON
PO D) NIND ONND DMPTY DN MSN JY M) DOPN PN XINNY N DMIN DA
,0oN210 9IN2 7NDINON NIvHN” NNHNN NN .(Rytiphloea tinctor w Schottera niceaeensis
PPV IMOIND ,NTNIND VI DY DININD 2DOY 197D YO0 PTO THIND DTN DX N 1A
LDYTINY DNIN DY 1220 DXINY 1IN MIN NN PIANNDN NXNN 1T PN DDA W
Sv NNNNN TN NN Nannn NN Pterocladia v oowan Ty na Xxnd 0 AN pa

DOYaNNN DN v , Amphiroa Peyssonnelia squamaria s msx 785 1150 0NN
.(2004 ,7%) 9N M) 'DXDILVYY MIPIN NIINNN DY DN PRIV DIIWN NMIMPH

053130 9IN2 1999V INYI*a INSN Y1PY 4.1.3
NP PN PYYN NI D21 9IN I N9 DINAN PINL IDIWIY NIV INSD IPON

D210 DN TN, T DMIMINV OONIN ,07 MN INAY TIDN T PIND . IMND XMNY DN
D290 DMPANN DY MIOIVINND MW NPNIADN MYAVNN .DWVIN DY 90> MDYIn
N7 J9INA NN DIV ,NDDN MY, MINYI ,MON DT) N2 NNMPNNN DTN MDY 5515 ,NNnva
(2000 ,2»y) 9P

s MINDNN MDY N-'K NAD) 1,(2000 ,2°y DNN) D12N IN N TY IWNIIAY DIPON PND

'R NavI) 1996 ,5927TN %9 HY (N10N DINNA J217) DINIAN PN INYDIY MSRNOIPND
(19901 NYav

DINNY (1982) ,9233) 7112)2 59 IY NTWN ,(NPPON) NI10N DINNIINNMIY OPNODY1 e
(2 9901 NY2V /2 NAYY)

(39901 DDAV ) NADI) 1977 ,0INNT Y9 DY DN NNNYIIVONIY DTN IV e
(4 9901 NDAV T NADI) 1977 ,0INNT Y9 DY DNAN NNV IDDNIY NPIINN DN e

(5 9901 N2V N NADI) 1994 X9 DY 09121 NT PINTITONIY NPINN DN OPND e
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02 N PN DYV 029PY 5.1.4
.DOAN NT GIN Y INDNAY 29D DITIDN MNDPA IRYN MIPD 1DIWI XD O NN INa

9 DY) 2006-2 19N ,DNYN TNINRD NPASN DY DDV ,NT IMNX NIY DN ONNND  NNY OY
SV DN 341 NS9O NIWIAN .1 DN 7T D03 N2 V7T XA MO TINTNA (M0 MNPN
YT 7T) DTY MY IXNP ,00)7 0PN, D¥0IN , MDD ,0°27¥ , MIN 0N, 010> DINVINNN

N9 Dya oA o

NOYNN NPI9N MYAWND PINY 01DVPITIN 091 4.2

PHN DY YOS NPT Q0N .NTNON MOV DD DMNNN DM TP DM DN O AN
:DODOPTIN DIPN MY DY NPDIVIIND AN NN O NP> DY AIPNN ,NPYIN 10N DNT OPN
MY NMIYAUN Y NN MNDPIAN PNNN 28D DY DDYNRN 00N A% PN PN JOIDN
(MOLOY P9 ) NPINNIMIN

NIIND .DMHIIN MPYYN NITON V2 I1XP VI XN (Ocypode cursor) INN PN :9INN PHIN
DY) 72) DY MIRYM MDNIN OPPYN : DINN 12X DY DMNY 2V DRMN) DMIIN DN N
YTD MONNHDY MTHIND OMIXIN INSP 0T T DY NINN M ,MNRIN NTY IR DTN 71D
DMO DN TONNAY DN IPY DYN DINA NOPNN INNYD 919N VI DD .DINN M9 HY NOOY dVINY
TY THOW YT 00010 IPHR MPINT Y 920 AN MPny M»nNnn 2N nYnnn NN NN
MDA PYHYY 2NANY WA AN0M DPOWN D) PN YD UOIN NXIN PHIND .NMINDN MINND

.(Strachan et al., 1999) MoNNPWN DXNYY AN NYITHI NN DINYD ,IPTHNI MNY MINIANN

D22 DADN MMPN) NINA NTNON MDD DPD DMNNN DINYTP DIONI DN DY 72N 109 %Ay
o .(Caretta caretta) oynn o0 axy (Chelonya mydas) py1n oo a8 ©MsHn NINA
912> DIV TN (2010 ,wI2) M2) NINN T2 NN OMITNN ONPIYY NTNIN MOV DINYM)
PITOPIAY TPON? 27 POIYY J1DXY DHNDN DN 12N )P 100 -5 DYND BOIPWNI INN) VN YIND
DN ON DTN 1Y OMNNOND TONNAY 0PNV DXAN NI DYTPN DX DN
DX 1N PNX DNHYN ON : MNON SNY 1NN OO AN DY NN NYN AOVWN )0
9901 NYLNN MY PONY NI O NAN .0 XD PINN DY DI NN DMDOLVNY ,0MPNYD
IN NYION 9 1991 ,)1¥P2 12 INA H>OND NMININ OO MAN DMWY DY Y9N ,9IN ININ DINDY
20N NN ON YONY onn yno DY DONINA NPY
NHND TIVNN 00 12X) INNA DYDY DMINX MDA N2 MDY ONMIN MAYIN NYN NMNON

(2006 ,n2>20N

TN NYINIY NYLNY YINN JINT YHNYNY DIND DX1-18 DY NIY MY NN»P D1
D22 NNN OO XN DX AN NMDIVIINI NI NYN NMNINKD ONIYN MIVY .NyINd

DINN DN 28 NN ,(1982 ,RDB) DYTXN 1902 DMKN PTHN YO NPNHWY IMINOPIAN PIINRD 91D

JDNIND ANY XNIN PNRN PN 0NN DD AN PTID PPN OXN 2N IINY ,(Vulnerable) AT m)
DN NOIXY THOPN ,DMPNNI MIANND DDA OPD MUY MIANNN NIXNM NN MWD
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YD NI T DN WY .DMINN DN HY IDONIY DMIPNN DINN DY 152 I9IN NOWN PPN
39N2 V9N ,DMINN D) DY IHONIY DIMNMY NIRNYN T NTIAYL D) NV

LDMMINKRD OMNIVYN TONNT XMYNYN 191N OP NIV DO AN HY MHVNN 190N

-2 M 1968 MV TIVIY YPNX TP PN N7PY DD 15-5 NN 1958 M MONY N2
,YON 49 XIND Y9IN 19N 1995 MV (1979 ,¥90) 1D NANY HNIY >N DP 100-150
40 5198 1995-1 .7252 MSVN 3 1992-2) MOVN 10 19X 1993 MV , 0P 33198 1994 MV
NN2 DM LN Dya yR) 0MAN PN PAD NPDY 13-) MNOSHM MOVN 6 PN MOVN
,INDD TPYRID DO I90NDN0 INNDD 93D NYAN MOVNN 190N TINPN DTN

,DPD 12NN DX NN IPOYL ,D2IANN NMDIVIIN TPNWNRYN NYIO X DY N9y My
M0 9P NPPYN PINT MYKS NPNIPR MNNND) DT MNXND O DM DXV
91N DINN NN NX YN ,DPN D) NIWNIN NINRD 2INT MIIN NPIY 60 -1 NNV TY PN
MY M, NNXIND DINN NV NN DINNY NPPN DY NDNYNNN MDY WHD NHVNIN
¥ VIMIN VIO NYND NINRN WX NIYIAN .NYVND DIPNIN DNNNN DXNVYN DINNNY ININ
NPYT22 .5°0N2) PND YHND ONN YIND IN D N NN 0ITH DMNX VIOND NI DXANN
IN MOLN DY NTION NNYYI XD) PINN DX D AN DY NPDY 52-5 1190 D MM PN NNYMIY
NNN O D52 NYXIAN DI (1996 ,ya0N NNND NIINN) 1992-1996 DNYN P2 (PID NYLY

,0mnn pono (Demetropoulos and Hadjichristophorou, 1995) © 0 »a8 pwnnd n%on

577 INNY ©PN IR DPINYM NOPPN NNYA 1P 2P0 DXINY YA0N MNNDY MY NP
(2011 ,w12) "9 WP NHN NINT DXPYSN DXVIDN DIIMYR (DPYTIND INNY) DY N2
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NN .5

NMNYI FTNNN OMNIAN-NT GIN 1IN PPN WNYIY DN PTI» MNDPIN PN
DIPDY NYY DINNN MW DININNT .1 YAV NNNYI TN IIRY -D> N 9N 1> YV
MPYN ON NMIRIY NN DNNN P IRNYAN NIVN .DNKY DNNN PAY (WY D) H2vn
92PNV NPYW NN MOV NTIDNNN (NPND0 XY ,PLDLVLD) YOV DINIAN JINT YIWIND
195N DXINN MY .1V NNNYI DTN DN TN ,DVTHIN N2 XN DINYTN DINNA OMPYY
NXIIN MNXSIN PIND NI DN NINNYNN 1991 P¥D0 NN DY DIMANN Dy ON

NPIN 20N DY MNP P ,INT DY OINDPI PN - MPITI YIIN NYDID ONOPIAN NN NPPO
.D2-72%) (DMNDIN) IN2 NPOIN DN DM

: )10 NP>Ta 5.0.1
ONY (D12N-NT PN XN NNHYN MNI DMIPOIN DTN P2 AN SNONN IPNRN

NNV MIND IIYNN OMNNID NYY IPON MIXHN (D> 7N PIN) NNPXAN INNKA DIPOIN

M2 DIYN TNNRD NPAxNN 0T 20 Ndw N (Diamant, 1977 ,Diamant et. Al, 1986) nonon
(2006 ,37m1 D)) O

MM NDN Y12 DMIPIND IWHNYN DMIAN PN DTN PN PN NN IPOVY IPNNa
29 NN XN YYD .DDNONY T NNV NITYA DMIN DONY DNTN NN PnvD nry (Rotenone)
NIND DO)TN NPOIWIIND NYP DY NN IRNDY NPIN .DDNDN Y 1TIND NIV PN DTN
MLXY DY NOLINN 1991 N2X2DD AN NPMTT MLV YHNWND DIMNYN DX VDI 191N
M2ON HY NITO YN .DX9INN DMIVNIAN 9D DIPNNN MY P2 NNV INY MVTN NPPD
MNP D) NRYN NNV PH DN DXV I9DHN NX MNY Y7y 0w op vy SCUBA
TV NPT PO NNINNA NNYY N DO N0 DOYUP DN INY INMNXD MM 1y
.(Abelson et.al, 2010) o»a92

.DMIPON WD 12 L(DNTIP DMIPNNY NNPRNNI) D 550X100 D¥ NLY NI PN D2

MmN SCUBA mysnNa 5 -1 (1p79w) NLYN 97y 519100 ,9IN 992 MDD 10 DY N7 T0 y¥Ian
DY .DMLVN 3-4 DY YNINND PRI ANV DTN NI ONTN PN IT IMNI CTITHN MINDAV
45 DY T P39 TUND 00N PNN-IIN NN DY DDA, D¥NNN MW DXAPNIA YNINND MDIYNN
197 INNDY NN MY 12X-DY DOHDIND 7Y INTY TUNR DTN DI 1MW MDD ToNna .mpT

AN TYNND AWNND MIXXIND INY

: INAN NPV VD DINNNNN

0’099 9991 MmNy ov 1’
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: IN2N DDAV DY OININ

(=2 ))}] 0920 MY TN

Sv Y9 190N
(D>099) ONT

[mRAR)A) RRIv)A
(D1 WIy=)

(mRA2AR DDA

*Shannon-Weiner

Diversity Index

TYNN1H29N*

(NN VNON) K- dominance NPy 1IN

/NP0 DN /NNMAND) NPANID MNIYN DY DN DXV I90N P2 NNV TN 90N
: NN NP2V DM (DMINDN DT /DMDIDY

% M | ©'Man NT TN

MMAND MNAYN

D»DDY DN

D»IN0N 0N

11201 OMN

-NX ynan ,Wilcoxon signed rank jnan mysnxa 70> 110 955 Y0DLVLON NINMIN

MINT DY YD ,0DN DINXTH DOVN N NN (2008 ,9739Y) MNTA NINNYAY TYPNIN VNI

NNT YR 19971 ,0790W NN D91 DIWIIN .DNITH NMIN DNMIN,MINIAPN 2 OOVINN

995 (090w M NTNA) MNPNRN PDPON TN 1T INNRD .ONDY VIMND TIVN 295 DIV
: TINAN NY2AVN IN TN

NPT
NS [ N ARSN | P2 YN Y2P0N NAIN
T DYVINN

DN D | (d) mNSIND MNTH
(VoNM TIVI)

22



YODVLON (VI IV ININY NYP IPRY — T) NN YVDVLLD NX DXAVNN |12 INKD
YUDIVLON .(DMDOY NPIYD DMIPN) NYIY NMNN PIDN PHYa DI YD HY NIOD NN
22PN 7P SVDILVLONY 1IN ,DM2OPHY DMNIT NNRIN NPIIDN DN DIV T ,VONN TIYL AWIND
(MPN2M NHI) G- DXTTHN 990N 19D NDALNN PVIMIP TIVD MY NVLDVLD MPNAN DWH
YVDYOLLON TIVN ONX P DXTTHINN TAN YD1 DINNN TARD PNIN’ 72)D MPNIIN NNPON .INIVY
NONRYD ONNNA DONNN THAN DI THynd DXNNI NN PN NNIPON SOMIPIN T INY

Apnnn

D> MM ,(1977,1986) LINNT DV NTIAYD NV OMNIAN NNN VX MP>TAN OXTTHN
MIN)) INPA NNY PN XINY THONY N0 NYP NOX DN MY ,qONL 2006 -2 GONIV YTNY
LMPHINN MIONY VLMD NN 7252 TN NPITA2 NDIWN TPONYY IXNYNN (2008 ,19v
DX0I9 DY NPDT MIVON NIV THIONYA INDN INIAND NLYY DTN TINY O TN NHNY PPN
2008-2 MaY S NAYN (D> M) NNY MIND 2O1 DN 9PNNA DXONDNN NN PON DIPNY
PON TN PN IPRY MIND TPONYA DTN PINND DOV P NXTN DOWA PR DTIN NNNIN
DONMNN NNV Y NNT NTND W IR ,NPPTAN DX YAWN XD 1T TV DIYUN DN )00 NONN
NLYY NT NLY PA NXTL IPHT NDXHWY N IPNNIA DXPTAIN OXNN HWD 2008-1D NN NLYWN DY
,00 M NNWO OMIAN-NT PIND OXPTIIN OXTTHI PIN MY 2D DIIYN NN ,GONI .0 N
DTN RYNA NN YW NNIDN NTIPN YA

100 NPT ANNYAN MVIY DIV HPNNY DINYY 1IN ©Ha 0PWPN 5.0.2

NN NLYA 2ANHD DINNND XY DWIANN DV DNMN — 92901 D NN DINMY INNYNN e
NNPXA INNN XYY 1AV TPMODN NPNY DN N ANNYAN MPONN .DNN T NHPNI
NNV NTION VI DI NINYD

AN — NP2 DODINN DPNRON DNINNND —HYNYA 90N INAYN NOYY DIV PNIS DY NN @
o2
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Acanthophora najadiformis (Delile) Papenfuss

Acetabularia acetabulum (L.) Silva

Acetabularia parvula Solms-Laubach

Acrochaetium sp.

Alsidium corallinum C. Ag.

Alsidium helminthochorton (La Tourette) Kutzing

Amphiroa sp.

Botryocladia botryoides (Wulfen) J. Feldmann

Bryopsis plumosa (Hudson) C. Ag.

Caulerpa racemosa (Forsskal)

Centroceras clavulatum (C. Ag.) Montagne

Ceramium bertholdii Funk

Ceramium sp.

Chondria dasyphylla (Woodward) C. Ag.

Chrysymenia ventricosa (Lamouroux) J. Ag.

Chrysymneia pinnulata J.Ag. in Zanardini

Cladophora pellucida (Hudson) Kutzing

Cladophora prolifera (Roth) Kutzing

Cladophoropsis (Kutz) Boersg

Codium elongatum (Turner) C.Ag.

Colpomenia peregrina (Sauvageau) Hamel

Colpomenia sinuosa (Martens) Derbes & Solier

Colpomenia sp.

Corallina elongata Ellis & Solander

Corallina mediterranea Areschoug

Corallina sp.

Cystoseira abrotanifolia C. Ag.
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Cytoseira fimbriata (Desfontaines) Bory

Dasya sp.

Dictyopteris membranacea (Stackhouse) Batters

Dictyopteris polypodioides (De candolle) Lamour

Dictyota dichotoma (Hudson) Lamouroux

Dictyota fasciola (Roth) Lamouroux

Dictyota sp. Dilophus fasciola (Roth) Howe

Ectocarpus sp.

Ectocarpus tomentosum

Enteromorpha clathrata J. Ag.

Enteromorpha compressa (Linnaeus) Greville

Enteromorpha intestinalis (Linnaeus) Link

Enteromorpha linza (Linnaeus) J. Ag.

Gelidiella sp.

Gigartina sp.

Gracilaria bursa pastori (Gmelin) Silva

Gracilaria compressa (C. Ag. ) Greville

Gracilaria dendroides Garguilo, De Masi et Tripodi

Hypnea cornuta (Kutzing) J. Ag.

Hypnea musciformis (Wulfen) Lamouroux

Jania rubens (Linnaeus) Lamouroux

Laurencia obtusa (Hudson) Lamouroux

Laurencia papillosa (C. Ag. ) Greville

Nemalion helminthoides (Velley) Batters

Padina gymnospora (Kutzing) Vickers

Padina pavonia (Linnaeus) Gaillon

Peyssonnelia squamaria (Gmelin) Decaisne

Porphyra linearis Greville

Rytiphloea tinctoria (Clemente) C. Ag.

Sargassum vulgare C. Ag.
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Spatoglossum solierii (Chauv.) Kutzing

Spyridia sp.

Taonia atomaria (Woodward) J. Ag.

Udotea petiolata (Turra) Borgesen

Ulva fasciata Delile

Ulva intestinalis Linnaeus

Ulva lactuca (L) Le Jolis

Valonia utricularis (Roth) C. Ag.

Zonaria tournefortii (Lamour.)Mont.
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3 NaD) 9.2
1951 DINNA INYMY 0N SH¥A HY MHPYN NNIYA 12 1901 NY0

.DINN (1982) ,9293) 31922 %9 Yy NTAIWVN

.DOPNN Y21 THN DIV - DO N
Acanthonyx lunulatus MXND NDY
Actinia equina NMITR MY
Blennidae map

Botrylloides schlosseri | >)N19 27012
Brachidontes variabilis NV P82
Chiton sp. Nv»>

Chthamalus sp. D> VY2

Cliona sp. N0
Dendropoma petraeum WonN
Echinoidea 0> NP

Eriphia verrucosa Y NYOO
(vwn)

Holothuroidea D> 119991
Lithophaga litthophaga DN DN
Littorina sp. man
Membranipora 0”3NVN
Octopus vulgaris 9NN NN
Oculina patalonia MNDIN
Ophiuroidea [RERANLZph)

Palaemon elegans N¥N NP
Patella sp. NN

Vermetus triquetraeum WO
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Mullus surmuletus

Oblada melanura

Pomadasys bennetti

Pranesus pinguis

Raja clavata

Sarpa salpa

Scartella cristata

Scorpaena porcus

Siganus rivulatus

Symphodus ocellatus

Thalassoma pavo

Boops

Chelon labrosus

Crenilabrus quinquemaculatus

Cristiceps argentatus

Diplodus cervinus

Diplodus sargus

Diplodus vulgaris

Euscarus cretensis

Gobius paganellus

Lithognathus mormyrus

Mugil cephalus

Mugilids (juv)
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1977 ,05INR7 %9 DY 0120 NNNYIIDONIY NPIIND 290N 3390 NNIYH :4 9901 NYaL

Foraminifera:

Textularia sp.

nyaMN

Porifera:
sycon sp.
Chondrosia sp.

Thethya sp.

D90

Coelenterata:

Hydrozoa:
Halocordyle sp.
Agalopyxis septifera

Orthopyxis sp.

O»NHTN

Anthozoa:
Bunodactis sp.
Anemonia sulcata

Cladocora sp.

DYNNION

Bryozoa:

Zoobothryon sp.

0”»2NVN

Polycheta:
Pontogenia sp.
Platyneris sp.
Spirorbis corrugatus
Polyophthalmus sp.

Dasychone cingulata

NPT 27 OOYOIN

Cirripedia

O»9) 7 Py
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Balanus sp. (0> >0153)
Isopoda 099N MY
Gnatbhia sp.
Idothea sp.
Amphipoda: D»2X19P

Elasmopus sp.

Tanaidacea

Tanais sp.

Decapoda

DY) Y PYYN

Alpheidae:
Alpheus dentipes
Alpheus sp.

Synalpheus hululensis

Hyppolitidae

Hyppolyte leptocerus

Palaeomonidae:

Leander serratus

Pagurinae:
Pagurus anachoretus
Eupagus sp. Clibanarius sp.

Diogenes pugilator

Porcellanidae:

Porcellana platychelles

Majidae:
Acanthonyx lunulatus

Pisidia longimana

Portunidae:
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Portunus sp.

Xanthidae:
Xantho floridus

Eriphia sp.

Mollusca:

m>0n

Gastropoda:

Diopora sp.

Conus mediterraneus
Pisania striata

Murex brandaris

Cantharus sp.

mMMON

Nudibranchia:

Elysia viridis

Pelecypoda:

Modiolus barbatus
Brachiodontes variabilis
Pteria sp.

Cardium sp.

Benguinea sp.

Ostrea sp.

Cephalopoda:

Octopus vulgaris

OOXRNINT

(1m)

Echinodermata:

MNYIINP NOYN

Asteroidea:

Asterina gibbosa

[mRdpiain) o)

Ophiuroidea:

Ophiothrix fragilie

0 "MVYN)
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Amphipholis sp.

Ophioderma sp.

Echinoidea:

Arbacia lixula

D> TP

Holothuroidea:
Holothuria impatiens
Cucumaria sp.

Pseudocnus sp.

D 9199910

Ascidiacea:
Botrylloides sp.
Didemnum sp.

Styla sp.

N NOvY 9.5

1993 99 ,5910590 NI 012N NNNYIIDONIY NPIIND 90N 239 MY :5 9901 NHav
STTN 97y MNPIVN NHTT NN N1NN TIIRNYN NTINYN 2NN INA NAXIY 1PN DNON

(DYTTI2 DV XTI TY) PTI - 5, 10T - 4 ,000N DALY DMP - 3,10 - 2, TIND 19 - 1

Chordata

Tunicata

Botrylloides schlosseri
Botrylloides leachi
Didemnum maculosseri

Halocynthia papillosa

Echinodermata

Echinoidea

Paracentrotus lividus
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Arbacia lixula

Ophiothrix fragilis
Ophioderma longicauda
Holothuroidea
Holothuria tubulosa
Holothuria forskali

Cucumaria planci

Mollusca

Polyplacophora

Chiton olivaceus
Isochnochiton rissoi

Middendorffia caprearum

Gastropoda

Diodora graeca
Diodora italica
Fissurella nubecula
Patella caerulea
Patella aspera
Monodonta turbinata
Gibbula sp.

Clanculus sp.
Littorina meritoides

Littorina punctata
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M99 NN
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12970 NS

2907 PW2d
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Vermetus triquetrus
Dendropoma petraecum
Cerithium vulgatum
Cerithium rupestre
Cerithium sp.

Luria lurida

Phalium undulatum
Phyllonotus trunculus
Murex (Bolinus) brandaris
Thais haemastoma
Ocinebrina edwardsi
Columbella rustica
Fasiolaria lignaria

Conus ventricosus

Aplysia fasciata

Elysia sp.

Umbraculum mediterraneum
Hypselodoris elegans

Trimusculus garnoti

Bivalvia

Mytilaster minimus
Brachidontes variabilis
Pinctada radiata
Donax trunculus

Petricula lithopaga
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Lithophaga lithophaga

Cephalopola

Octopus vulgaris

Crustacea

Decapoda

Palaemon elegans
Alpheus sp.

Clibanarius erythropus
Porcellana platycheles
Maja verrucosa

Pisa sp.

Acanthonyx lunulatus
Eriphia verrucosa

Xantho hydrophilus
Pachygrapsus transversus
Pachygrapsus marmoratus
Callinectes sapidus
Ocypode cursor
Gastrosaccus mediterraneus
Isopoda

Ligia italica

Amphipoda

Talitrus saltator
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Cirripedia

Eurapia depressa
Chthamlus stellatus
Balanus amphitrite

Lepas anatifera

Insecta
Bledius tristis

Cicindela sp.

Annelide

Polycheta

Spirorbis mediterraneus
Serpula vermicularis
Serpula masiliensis
Vermiliopsis infundibulum
Pomatoceros triquetor
Dasychone lucullana
Eurythoe complanata
Hermodice carunculata
Neries sp.

Scolelpis squamata

Nephtys sp.

Bryozoa

Watersipora
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Membranipora tenuis

Zoobotryon

Coelenterata
Hydrozoa
Aglaophenia pluma

halacordyle distihia

Anthozoa

Actinia equina
Bunodactis gemmacea
Anemonia sulcata
Aiptasia sp.

Cladocora cespitosa

Porifera

Clathrina coriacea
Chondrilla nucula
Cliona viridis
Chondrosia reniformis
Ircinia sp.

Oscarella lobularis
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AN TWEDND W0 MT-0NNA0 910 ,01994) 1 T3 0

M 2-2170 0 FII0 TUT 103 1984 1A0371 1727 1983 117 "] DE1D 70N

Chordata 00 nJ1un
Tunicata 078N

Botrylloides schlosseri
Eotrylloides leachi
Didemnum maculosseri
Halocynthia papillosa

Echinodermata

mnat 7Tl
77011

T n g
TAM 179ER

TU-"E1TY NI3T00

Paracentrotus lividus
Arbacia lixula
Ophiothrix fragilis
Ophioderma longicauda
Holothusia tubulosa
Heolothuria forskali
Cucumatia planci

Mollusca

210 M9y

Tnw ME

MIaW TIRT
MYTI-NI18 1772
TR 7773

208 17773
nnuan n1?73

a7 N237un

Chiton clivaceus
Ischnochiton rissol
Middentorffia caprearum
Diodora graeca
Diodora dtalica
Fissurella nubecula
Patella caerulea
Patella aspera
Meonodonta turbinata
Gibbula sp.

Clanculus sp.
Littorina neritoides
Litorina punctata
WVermetus triquetrus
Dendropoma petraeum
Cerithivm vulgatum
Cerithium rupestre
Cerithinm sp.

Lusia lutida

Phalivm undulaum
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Phaliem undulawm
Phyllonotus truavculns
Murex brandaris
Thais haemastoma
Creinebrina edwardis
Columbella rustica
Fascioclaria lignaria

17 a NToR

o= -l 1T1aeR
OE7P-TN 11mA718
na-ImaTeE IMITTa18
TMU?E-IINF MI1a1:8E
mmIxED s

mam n*a>9

Conus ventricosus
Aplysia fasciata

Elvsia sp.
Tmbbraculum mediterraneum
Hyvpselodoris elegaans
Trimusculus garnoti
hivtilaster muinimus
Brachideontes variabilis
Pinctada radiata
Dronax truavculas
FPetricula lithophaga
Lithophaga lithophaga
Octopus vulgaris

Palaemon elegans

Alpheus sp.

Clibanarius ervthropus

Porcellana platvcheles

Maja wverracosa

Fiza sp.

Acanthonyx luoulatus

Enphia verracosa

Nantho hydrophilus

Pachwvegrapsus transversus

Pachygrapsus marmoratus

Callinectes sapidus

Oreypode cursor
Gastrosaccus mediterranens

Ligia italica

Talitrus saltator

Euraphia depressa

Chthamalns stellatuns

Balanus amphitrite

Lepasanatifera
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NOVINI-INNDT MNNNN DININ ,DIIPRN NI DIV DMIANNNN DIPYTN MNIND MOTITNN
NN PXANY ONIY PO ,MIAT MPTH OTTYD DN WIDYNN INXIND DMNINN
TYNVNY 9951 DWVWTNNND MMNMPHN MIVX - N2 P IN OON .OOVTNNN MNPNHN
IMANN NI NITHI MNDNNI R¥NIY AXWN - DXANTI YPIP XNLY DIVYNT 0191 MINID

oNYNN NPIdN NN DXTHND 1N T : NHVNNN DY NNNSY TMYN VPXYANPA NT IPNNN
MLYNN N O OYY 1INIWI DMNSN DINLYN DY NIV NPNY TN YHYN NPINDNND
DINVINN DNPIVIP DNN YINN DPRNDTPN DMIPNN DONIDN DX DY DIINDN ,NYWNIN
NN ITIN (GIS) 22N 29INN DTN M) WX DNPIVMIP DDA Y .OMVYN P2 0NN PN
YNNYI NIDIY .TPIRIND DX IPNN NNPNY ORIYI DMNIN DNLYN NHXNN NN
VIVINY DIPNNT MNP MYNHNI DN PNIONN MTOM MDNINN N1NIAD D05 1WAV HTna
DTN MIRIN DM HN



Nan

DNY ,VA)) DOMIAINND DYPST PN 2010-2 NIV NITIN NN IWNINY NI NRN MMNPNN 87% -5
29NN INHD NIOVHNNY TN MOY NNINT NI DN VIDVYNY DWPYT - (Y0 W)
DIMNINND DMNIVYN 7V NN ,IND NOIXIY NPANNNT TPININD DI NISNND) NINIWYNN
YN (7%) NPIOVPIHR-IITN TINN P2 OXPONNND DMNDIVD MINRD MNPH N’ (1252
,TPRIMIN TN DO9IN NN, WAV NN - MININ MYTNNND NPINND .(5%) TPV
(BP 2011) 102N MR NN T2 NN TIVA DY MPovn

D”DIONND DN - DPNIN NN MNPN 2 HY OPMYNYN NMNIN’ 190N DNIIND DPOT
M) DXPADN DN ; MOPA OMN T N’ 1D 5Y) DN JOP N MINN YW NOYTY MND
2V 5 NN I D52) NN MYV I3 THIRD (NINK NN DI IN) 50UN NPON TNND 1IN
NMNPNY DN ININ NPONY NON> D1 NPN 1IN DN, NININKD DMWY PHNRNDND OPNN GN
R NP DY YY) NYINNHD TPXNVND DNYN NPON DI TNPNI XMYNYN 9y ,0INNN
DYNIMNN DNNN OT) DY NINYA MIDN DNIIND DOPYT DY NOIVN TONN ,NINT DY .(Tvnna
VTEXY NP2 MNNNM MYPN NPNIADN NPYANN - DY) MNNNNNDY DDPN MPYD
AN VYN 1992 MIYA PI2 OMIRD NDYIN ONN ,TD VA .00 MUNRD NTTINNN
TN .T95 DY1192 OXTY 11NN GNY,7DNPNN OT) MVLIDS NNNSN NNIPD OXTYN DY ODWH MPTNH
91D MDOVNN NYDIVIN 112 NHNNN PT) NVIDIY DM DIPYT NN ION DINNINND GN DY
(IEA 2011) nvapya

DXN2IN D27 OMIPNN ,DMINND DXPOT NIVN MININD MVYPN NPNADN NYYANN T20
J(Aleklett et al. 2010) 1921930 VAN NPIN NOWN MLYN DNY PNINT DINYN) NN >
D) MYV MNYT NPIND .NT NNINT PIOARNN MY D92 NPT VAN NN TN NHNHY
NNONN 1N PN 00NN (Hughes 2011) >¥av ) (Patzek and Croft 2010) DN >0
DN NNMP-NY NOVNNN NPON N1NIAN TNV OXNOVIANN NMNPHN TYNI ,NPVINN NINON
TYNN TITYY TPMINONA DO MI0IN ,REN21 190 AWTNNND MIININD DMINPNN MNPN
MNMOIN MPTNI MW 15%-50% -52 NNY 2005-2010 DAV I NN VINOWN ,NYTNNN
VNYN DMNIX DIN) 0P DIYPN NYTNNND NN MMPN Y5 Pan (REN21 2010)
YN DNV AN DTN NNMINN IR IS 7PNDNIVN NN DINLVIN-IVIY DINN NMYNNNI
YMYNVYN 19IN NDINNY TININIV MNNINNTY NITIN INPN P2 ,INMOM YWD 90 NPNIN
(DY) NPDYN NN

DNYND YIPIN - NVIVO KD NPVINN MNINN 9 PN NPYID DN NI IRIWY DTN
SNUNN (M291) MMHNYY Tva 07NN NN IODYNNY TPDIIVIIND NTHN IRSIND DT
DN NNPX NNWYN TMINN NMOPM MYIN) MK 9DIND NIVINND INVNRN NPION ,NNVP
NMY 19D TPMIDY DY DNYN NIV INO0N PR IRIYD) TTIAN DNUNN pYm (D800
NYINND PN OPN DX PMIPHN MINVN PYN DY MM DX TTIVN DN DNNX (NN

BP ) "¥ab 131 on - 2 095 YNGR WP N M3 IR WIPUATT - N2 Wiani agman pTa wh uoa
.(2011



NPYNN VNRYN NPIPD MTIN ORIWI XMYNYN SNV TPINID PN MVTNNND
SMIRD TIIND

SN .DXANT) DXNVY NINY NONY NIN TINDID MINRND DNUN NP DY DIPINN APy
noya XM L,(CIA 2011) MINMOIN MPTHN DI PN AN PNNN MDIZIIND DI T NIVINNN
MNMON MPTHN DI PN INP MMNAXN MPTHN NNN D) NN TIAD) - NON VP NLY
,DIVNNN 79 0NN NINRD THPNA ,0MNIN ONLYN MTINY 1T MINO¥NA (UN 2010)
NONONN DXMNAN DXNVLYN DY DMDYND MYTIND .DNYN DY NMIPNNI INNNLNM 1DON
YTIPONT YIONN DY .OPNDY DN DPNIIN ,DMNDIAD DININD DNINND D NVYI
VN TYDI,(NPNPY NPDIVIIN NIAY TNMHNI) IXIDN YAND  NPNNIPNRN MIIWNN DY PPNN
MMVIN DY NPIDIIN DIPIANNDT TP NNND HNIYA DXNINSND DXNLYN NN 129D ,MINND
DINNY DN IRIY POIVIIND DY OPNN NN NMOYM O1IIMNNTN 0IONNN .N2IA0N
,IVNUN NN TIND 1INNY DMNIAN DXNINN DINLYN DY XX DINND DM DI
2y NINNNN QON 1OIX OO TIRND MINDX NPANY ONPNN .ANDN 1) YYD ,DMINN
INDY 290 PYNNX NPOND IINX MNDNY DN YPIPN ANWNI 11212)) OXNINS DNLY
DXMNON DXNVYN DY NIRSPNN APV DX N NTIAYA PNAD NINT DT LOPLIPY ,(TYNHNI
12V LPYYIAMNPY YPIN NN NIPA IND NIPOY INND .WHYN DMNNND HYHYN NP NAIVD
,(DXMND DXNVY DY NPHYA TNSN DI NYTNNND NMNNNX NPON DY MDWNN) IPNNN PIDY
Y RUN NPOIWN MI0 MNIY NYD 1))



N9 NPPY

2NN 0XVPYANP - (Green Vs. Green) ©IMND DINVY DI NVINNN NN

NNAY OIYN D52 NXA0N MNNIN NN NSDON NYTNNNT MINND NOVPDA NPNNN NNNPND
YN - DYPNN DPNDIAD OXDIVIN MY PIAY LPYAMNPN DY MITTINNN TINXY NPMIVIVON
T8N DIPNIY DXMNG DXNVLYA NYION DINNY NY 1Y, TN TN NYTNNND NININ DIOPN
A1)

TIVIPNN NYYNNN .NTOY VPOMMP DY PMINNIND 1NN NIPNI WIYD N9 MNP
MN) 1Y 2020 MV TY NVTNNND YNNI DNVYNNN 33% NPON DV MINIRY TV NNN
DY MTTINNN 19195 12177 ,02I¥ MNP M2A5WA NYD MINNND) NPINID NNN 40 DyN ,NSWHNNN
N DI NNX XINT .(California Energy Commission 2004) DXavinN S NMY NYYITINND
.Panoche pnya 017 80,000 -5 79 Sy DMINNID DNPNN DXPNY NYP AV ,Solargen NHaN
,TONNN MNOPNA DXPOIVN DPMIPH DXAVIN TN TPNMINND NYP NMITHINNA NYPN NI1INN
NYNPNRN TPNMION NN DNPY NIIND ,NANND .ONPPOYY WI9N INND NNPNY. NYLY
NINT MY . NPYINT MYIY MINI DIWIAIY TWINRD T2 PIINNT NDYI9N NLY NN NPVPM
TN ONPNNN NNPN DX IYWRY NIDNN MTOM NN NI2ND DX WIAND IVONN DYIAVIND
NTNON MDD DN DY 1N HY DNIRYDIN NYHTH D, 00V DMNIIAD DOPINA VINOY
,DYWNNNN DMVAYNT DYIHNNN MIAPY DMYIYD DMWPA NNRNNI NIINN DPNY NI .PNya
.(Solargen 2010) 997¥2 VYZ P>TY NINON NNNN NV

PMNIND ONPNN NHPN TITYL NNMPN NPNMYIN NN 11T DPNDIAD OMIIN INIYAI D)
;NN PITY DN KXY TN) DINM YLD MY NNHINKY TINY THON XONTY TD .NWTINNN
VIDYO 0N ODYa NOYLNY DIND DMWY DMIND DIIND D Yy1IP (2011 MNINK MW7
D9DVYY DYNIN DY NN MYNNND DINXANY MNAPNYNDI MDD ,0NOY 1290 Y NNND
,MAVY I NI2TN 21NN 2NTI YWIDIYW MY NPINDID NNINY T DY ¥IA8N THONN .00NPA
NOINM NN DD DY VAU MOIN ONOY 9N MINNN MPON’D NI 1NN
SN OYMYHYN

The Nature XP>ININM PNIIND NI NN VPPN NX AWM NDINY dNAD N0 XONT
DYNING DXNLYA MAYNNN TIN ,NYTNNND NIINNRI WIDWI NI Ty PMIND .Conservancy

"NON Oy MIMS” YW STIN NMO NIND LTIV ANYA DIPINNND DOINND NN TIM
: 99151 (Kiesecker et al. 2010 ; Development by Design)

DY INYAVN JPNNN NLY DINNY TI YT-DY) ,NVY KN D52 MVINN NNXNN OIOPN .1
.N2>29N

MDA VINOND YW DNIAY DY DINN NN .2

YTNNN XN 2INND ONIPNN PN DNIY DIINXI NI NDOY MDYI TIDY .3

oY oY NN DY DNIND DXNVY NI MYNNNI VPPN NIND DIND NO NIPHN
(930 571N MHYUN PYDY DIRNN) OMYIIID ONNND NDOY IN NI



AMNN DIIYN M 95D ANNVYNA INIWIA NYINNN NN NPON 9PN

NN PRNY DIWN ORI AYTNNND 7INDN NIOND NYWNND NPT X NN MDY 19D
ZnUITNRND PYIND Ynvn NPAN .O%wa MHINK MPTHY DN’ N DINN HNIY DY NaNn

9PN DAIPND INNYNA TIND NI DNIWAI

MINAI APRIPNR NTN HIN IRIYIA NYTNNN MY NND INPHN DNPYNN NOYW INNYN .1 09WIN

NIANINN WNIMD ‘N Y'Y
nvuTnnNn

35
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European Commission 2011 ,2010 NDYJN Y¥ ¥1HM APNNN 1990 : MNPNH

MYSNNI 0D DN YHYN NMIIN DINN TPNRDIY NP2 TV NN ORIVY I DY N
NYTINNN MXNDRND NP DNYNT NPV .INPI DNY NIAND DNPYNN NPON DINNA ,WNRY T
YUY INYI PIDTI N12IND 1N MPTH NNPNIY Tiya ;2009 MvA 7151 0.1%-D DY THy
NPAN DNYNN NYOY 27NN NIRNYN DYDY .Y DINN2 DIWIN DNYHX MNOY NINKD

(EIA 2010) 2009-2 10%-2 DY TRy NYTNNN MINNN

2020 NIV 1Y HYINNND NOIIND HHNPN 1IN Y12 NHWNNN 1Y MOINN

NN NN YN NZYNHN MOINN 190N NNIWVHD NYTNNND MINVN 2T NOVNND NN

NN ODN NOHYN DY INTYN PNID

NPININD NPNTNOV MM OTPD DOVIN POHY YTIVN P2 NNX NNPN DY VONIN 1998 THVL  °
D97 TIVN) PNND OIPNT NN PLPNDY XAPH PYTI MONN NN TPNOND NIVNA NPNYN
(2009

YIAPY - AYTNNND MINNX MYSNNI DNYN NE1Y DOMIND DITY NNWYNID WAP) 2002 v e
.(DW) 2016 MIVY 5%-21,2007 MVD 2%-2 DV TV

LTOM-1°21 NOATMIRCA TPANIR D003, W M0, 000 NN NPT PANIRY IR 1IN0 2



MINAY JNMW 193) 0.1%-5 DY PYTY THY NYTNNND MINDNRND DNYNN N MW 2007 v e
VYMN N MIVYA .2002-2 1 AHNY DXTY PVIYND NOYWII NOVNNNIY N2 P ,(1 DOWINa
(DVW) 1P LNN-NHN 200-250 YV PPN 2NIAY DIDYNI MINIID MO NINN NHRPN DY

NPANY DXTYN YWINND NOTY NIV (176/9N) 4450 NOWVNN NOVONN NYIAPNN 2009 MWL e
2020 WY 10%-5Y ,2014 MWD 5%-5 DV T Yap) .NYTNNND MHNINX MYNNNA HNVN
NN MNPN HY NODINN M MNN OPIN 2010-2020 P2 MV 32 D NYAP NVONNN
29 D YA NVONNN 39 1D APMN VRN 250-N NN XDV 92 NYTNNN
TMIOIN TYND 117321 1NOND THIXIND NSYND DY 2971 ,N2AIYM 2N MR VNN MYPIPN
LXI-MIA 500 DY PXN2 NI NNINN DIVIND DHPINNN DINN NMIDS NIV TPXIN INNNI
.0YNNN NDAP DPN INN MY TINA PN

-2 DNNN T NS NNNON DY TV ¥apP) NAY 2508 NHWHN NOVYNN NYaAPNN 2010 Mva e
NTYNA IPTHN NOWI NTHY NN DHNND T DVINND /D)0 DPOY WwNINY oM 20%
TAN YYD P NOT NYTNNNI PINIXR NN (2009 XNIND) DYPR NPWA NPOYY 2009 PP
,TPLINN MYPNN DN DD DIYINN AT T TINYD NOWNNT NINDNHD IMYNNINIY
LNDT 12) (DN PIAVN DY YAV 1)) O1DIDIAN DIPITN D>NNN NPV NION TITY
(2010 NYPNVYNN TIVN) THON DDID NAPAYNN TIVN 973N NHUNNN MVLINNN RYY N9
2020 MV TY DNVUN N¥NY NYTNNND XNRN MMNMPRY DPNITH DT NN 1Y
2 IPOTI NN 2020 MHIYD NNDINND NNOINNN

.2020-2 NPNYNN TIYN 1NION 25 HNVN NPAND NYTNNNT NPMINRN MNPN .2 BIVIN

NYTNNN N'ANIX X" D"hon y'w

) 20202
40 T

35
30
25
20
15
10

— (100% -3"no) ——

nN non-1"a PV7IT2 PV'IN2 PV|OR
D'MAN +

w

2010 DPNVYNN TIVN : NIPN

-301 PNYNOV ONX PA - PINDID NPNY PIIND OTDINN MININD NPR ,MNXID IV 19D
YNYUN NP WIDOY) TPNIN INYNIVI N (DNYND WY NP DY NPY NINN) ORLON
(DYTH/ANP2OP) ONIPNNN ITHD NPND .(MOLMP MYNNINI HNYN DIPXANY DI DIND

ST MY



99) YN ONTOINN TY - IDTN ONIFIDP 50 TY DV 1PN PION - YOP IRVIONIVID PN @
22 PONNN . TA92 NN DY IPIIN L(DMINDID DIDIND 1901 K915 \pnn
VNIFIDP 15 TY OV 1PN PODN - OO ONPNN O
LONYFIDYP 15-50 P2 JpMIN PODN - DMYINDHD DNPNN O
N2 912)) LXI-TMHN 5 TY VXINDP 51 DY JPMN PADN - M2 IRLVIN-IVIIO JPHN e
APNNY 07 1-110 - 97N .(ONPYNN NWI DY NN
TY 100 - 9T LONI-TN 5-500 SV 1PN PADNA N INORVIN-IDD PPN - N PN e
ApHnd 017 9,000

NNX 92 DY 59151 1PMNN PADND DXPAITH DXTY ¥aP NPNVYNN TIVNI 57N DXTYNN NI
TAN D52 ONPNN NNPNY MDD IMITIN N 9PN TINN) 2020 MY 1HYO5N NPINLPIN
MANY PIINNN NLYN AR AYND 1T YaAPIY PIDNN 9PN TINN 1D NI (DMNMWN DTN

:(2010 NPNVYNN TIVNN DINMIN 9I) HNID MINVP DD

.2020 NMY1 D»RVIN-IVIA DNIPNNY PIDINN NVLYI PADN .3 BIYIN

25,000 1400
1200
20,000
1000
E 15,000 800 E
B 01172 PN NOW = / =
= &00 g
—8—MW-1 pamn geon @ 10,000 - S
400
5,000 -+
200
o I | .
PViop PV'I02 PVTITA

.2010 DPNVYNN TIVND :NPN

DXIPINN DNVP ONPNN 91D XD) HNID DMINN WON DNPNNNY DIMNI DXNVYN TO
A7RP 30 TIYA KN (MM DY P TN NINDND
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NN MNPNN DNYN NPON NAY WITIN NVLWYN P2 IRNYN TIY NPNIYNN TIVND 0T IWpPna
2 PYY DOV NYTNANND MININRD NXANNN NINN P2 07NN .OMNMVY

DMWY NN TNPH DY NOYN MYOIT P INNYN .4 0IVIN

1%v poon 112y (D1ITa) waT nLY

[7NIN OXII-NAN
120

100

80
60

40

o &
: o= -

'vap ra -mrfam PV |op PV PV7ITa nN
non

.2010 DPNVYNN TIVND :NPN

NININD DN PIXR PN ¥ ORIV NN NINN NN DOINND MNINND POYY Y0 1D
0.1 P73 VAT ,ORN-NMIN 1 DY )PMN PADN NAY - DXMNI DXNVY DINND NYIITI MYTHNN
NI DNN) MIRIID NNNA N2IN2 DT DINLY NNV YAV 1) DY NOYANN N NINNL ONT
ANOVY AN DN MYNT

ONPNNY PINNT PADNN WITH - NPNVYNN TIVN STD DN THPNNPI NORY DWW JNON
TN ION NN DMMON TN ONX ,DDVTH DPNDI DIPNN NIAY PINNND NI JOP ONVP
DIMPN ONANND NN DY DNVP DMINID OOPNN NNPN LTIV qONI 10MNS DXHLY
NI YNNIV 293) DTN DPINA DNPNND DN NLY X NN INY NP DNV
DN NOWNNN YTV TINYY IV R8N (Vardimon 2011) YNIW y¥1AW APNN 19N (¢ DOWINa
DYXNLYA KI5 YNOY YDAN IRV DIDMPN DNIANN NN DY P TR DPINNID DN NPNY
:DNYNN MM MDY NI 1T NNPIAY NPAYNN TIVN NAIVN 0NN
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DY NN TNPHN DNPYN NN DY MDD MDYN P2 INNYN .5 DIWN

N7y 7710 ,nyw OXNIH7'R XY NYIW NIy
NN
0.45
0.4
0.35
0.3
0.25 g
0z i
0.15
0.1
. . l 005
0
PV |0 PV 'In PV'7ITa NOoR-1'A T 'Wau Ta

.2010 DPNVYNN TIVND :NPN

DMMNYN DN (DNYNN YIYN DY ININRY SNOWNNN ONN) DNYNN MY NPIVIN TIVN
DNV DNYNN I MOY 1DV, NN DY DNIVP DNIPNN P INPYY DMINDN DIPNNN YOV
DNPVNN PNN DY OMYNYN NPMY DI NIV TYSY  NINDNN DI PN NP2 NN NN
NOVNNN NPV NI IPAY TRYNN IR NOY IPNND .(NPN MY DX DN HNVYNN PNN)
NN L(DXMND DNVY NNDOY M DY TN HNYN PNN NOTYNA INIVI) YN DXTY NYapa
TN DXNIN ONY MOINM MZNN TN )PINAY NOIMY ,DMIMOPN ONNYNI 1DON DITYY

.DYMINAN DXNVYA NYNIAN NYII NN NYVIND YN

35 NN

NPPTA AR NPOI ,NYTINNNN TINRD MNPN PIOND NOVNNND OTY IR NIPOY INNRD
DY NN’ 172D NIADIVWNN TPXIND INNNN NMION .0XNING DNVY NIY 299D NHWNNN
(PIND TIY MY XIN PVIYNN NTRYN) 2005 THIY PIDA NOVNINN T DY NIVIRY (35 N7HDN)
oY DMNON ONVWN DY NPNY TIN NPT DY NN 1IN 1IN 7IVN NND NTYN
TN ,0XMNAN DXNVYN DY G8IN PIPY DX NYIXTH NNIDIND .OMXIAN MINTY YPIPN MTINY
,N299N NNYDAY DMIYN NINID DY WIT 1M NIDINT AV 9N ,NMINDPN Y2V 1Dy DY NPNY
,N2X2070 M DY NPNY ,00»PN DX DY MM YITN 1PN NNINDD DITP
DOV D931, 20N MNdAD MDTY JNN)

YOI DNV PAT MM MIVAND DINVY P IXIND ANINT TINA N2 MNAN IWAND >TI2
T ONN THX DOV , DMWY 7DXIPINY NYINND NPTHRN NVY YD NN NPINN R’NHND NV
:(MOUN MDYN DY TP 7D 19D) MY 1NON
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TYPN I93-59INN GNYN NINY DNININ OINND NN INYY INIVN —IN DPM °

MON IDNND YN PNN IR NI DY) NN MVIND 19IND 12T NIND INYND

MOV PANYN MNSN NVYI PIND , DD THTIPANY NN NPT NYY DPINI MM
.DPIN MY P AN DY NN

Y20 Y599 NN ALY HY DX98T) DT DXANTIND NDOW INTVN — IYIN MY 0PI *

5S¢ MY NPIDYN 191 MO ,WON ONID NP 1PO¥ TTIYY NNHINI 9N MNYPN

DINNY TIM N2 DXAYNWN DNV SNINT DTN DXANINA 191191 PNHVIAN NN
.DY2W» NANTIM MINIPN MM 12 TWONDY ,N2>202 NYNON

NYIIN MIAYOPNN LN, MINDPN YAV 1Y G871 TARD INIVN —ANWN MY P
DMYNRI DN Y)Y TNIND DXNMND DN OITY NANND NP MITY NP TN
YNIND PNT MM XIND 19992 DN MNO HY 1DW »PYND TYPN OpInd .32
.I9M9N

DXNLY ,NPIDYN XNLY MITD 01795 DWW MM D> POX —995 P
955 ,99¢M Y2101 MNDPN-1997 POIN Y9N ROV T192) ,MIMND DXLV OPNIPN
LDMNIPN DMND DXNVY 487 ,IVIND

MO DY WHIT DY TIN VPPN YWY DY MIMAN I 1N PONX — 9199y P
NNLIAN TN PVLPAMP ONPY 1AM PN NMINAN .OMND NYOM TN NNANN
NMNITON DXNVY DY NPNYY ,NDN IINND OMNPYN DONPY DXNINS DNVLY
SIRD NVY NPTNY NPNVND DY TYPNHN

99 TYD MDY PPN YN TO INNN 35 NZHN ,NINONN 17D7PNN NDXINY DNNNA
NPMPNRN) NIVIND ININN DMWY NPIDN DI 191 NMIYN NPXIRD INNND NMIODN I
TV SY NYAP DIWN DMIPIND MNDN THND INYID NLY DY INPDI PN ,NNT OY .(MPHINKM
DIV IDNN 291 MDNDAY,NOWNNN YT-DY FTNNY DY-TIVID WNRYN OPIND ITIN YPIP
NN YHYN DPIND NN DY .MOUMIN NMDINI PNTY ONXIAD N TIYD NNVIY PNIynY
D>I01N INONN NN DY MLYNN HVIAD VOVNN NPAD IWAND NI NWHN NVIA NNIN PNPIN
(8116799 NN 7YY DYND INY)

NZHDN MY TNYY 110X MDMIN MYTNNND NPIDN 1272 NOWVNNN MOLINNY Y21 INON
TONIN INDND 1IOMN ,10/7/10 X7HN NAND) OMNYN P INRD J9INA ADWHY M Dy .35
.DYNOYN-IVIO ONPNNIY

10/4/10 NN

DNPYN MNND DIPNN NHPPND WNN DI PYPIPNN SVIMY AR PTOND NTYN N MIDN
19200 Y NMIYNYNI NI ;5.3 PYD) DT 750 HY NDIW IPRY NLWA THRVON-IVID PNDNOVI
MINLP PN NION 1077710 N7NDN DYDY To - NPYTN NN 35 N7HNY NP .(TvnNa
29 5PYN NP2IYN NN 795 90N .(10.2 PYD) 2NN DPINI DMINND DIPNN SV NNPN
NPON 10 NNHN NYINT 12 1D .(11.4 YD) NPVINNK/NPMIPHN INNNN NN NLYN TIWD
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SV NYaWN1 T TYNNA .NXI0N DY NMANN NYIVYNN NN TIYND INIVNHY INDIAD-I9N) THON
J0INNN GIS-N 57 Dy 1077710 DN

NYINNN DN 912Y DINND DINVY NREPN PTYNY ©IYA INMAVY GIS 01N OOMN

MIVN NN DXOIMND WNRYNN DY 1)NON 95 11N (Geographic Information System) GIS-n
JYANDY ,MINY NPINVP 29 DY YNIASY 27 YINTIN NN IWAND Y9IN .20-N NINNN DY 60-N
GIS-N TNIXINN INND DD NN 1) DY NY D2 NND MINID MDY DN NN WHNUNY
VY92 DYMND DXNVY YV ,5HD1 DY DMNDN DXNLVY DY DM DI ,MNNY 00D vHvN
.(Forseman 1997 ; >T)pPN MY MY N2Y NPNRI NMI Yo51N)

NYTNNN NPNINRD DIXNIND DXNVY NRYPN PNTYN N1AY GIS DT NMID 1Y NYNRIN IPNHN
DYINRNN DXNLY INN VIDNA PONINL 17"NP 1,600 DY NLY N9 (Baban and Parry 2001)
TNSN P2 VPYOANPN DX NPT OIPIND NI NNV MYXNN HNYN NXMD "ANNY NPPNY
oY DXaNY) DXOPOXN DY 1Y HPWNN NITID NPWNWYNN PAD NI NN MM YNDIADN
OYTNR OXTTN DY DITYND MYND .NTIY XX NN’ DY VINY PR DTN DXNMND DXNVY
N MOND NDNN WIATI MIND NI ,MI-NNN NIY DXMNY DNVY NTYND OMDIPN)
,D0I9) DYNDN DN 100-Y AP INDYW DN TD DWY .NTOY GYTYND DMVIMNDIN DIPIVIIPN
DYDY DNPIVMIP NN IPON NN TNNIN DINNA MOYVIdBY NPPDY MIHIN D) D1
MM NOVNNN DY TPIONIN NPPTHN IR IPN 121 NI NNND DIIRNND DINVY NIPND
.DINN2 ONN

POIMNNV) NPD :HY-NPINLP I9DND NNV IPONN VDXV NPVIMNTIN NPINVPN
(MNP HNYN MNYI DXNOAIN PNIN) NPYIYI L(MDIVIIND PNIN) NINNON (N1 NI
DXARYN DY MYAYND (NMNIPN N1NIND DIYHT NINMIPHNI DD MNPNRN PHIN) NPNDIAD
TT0 1)2) )PIVIP DI NAY (TPMDNX TORIPN YPIPA NYI9ND MYINON ,MIPN MINNRN PHIN)
0 P2 ¥ TTIN .IMINN2 N INN NHRPNY INYID NLY RN Y NHPXNNN NN NN GPYNN
AL ONPIVIPNN POND .ONIPIVIPNN THNR 9D NAY (DORNND NY) 10-D (TINND DIXNN)
DYIOYN DM9DNT NNVN PON IN D) 3TN N NNV PINDY (10 X 0) MINDA 7PN ONIPNN
NN WNRYON PVIYND D 10 1PNN NN DD OMINIVIPNN THNX 1AW NLY XN .(0-10 Pav
DNIPIVIPIN TNX DI 19-5Y MM NIIYN VP VIPNY NVYN IRN DOY INNRD IININIDID
N HP NLY KN DI, (MPDVNVIRN NN TPRNYY GIS NAOW NN PIVAP YD IWND)
AMINNA NNV DMINIVIPNN TN DI DY 1PNN DY THNONN DOPIwn

99 NUNIN DTN - NOLY XN Y52 HHPIWNN JPSN 2IWIND DY DXDTIN MY ININ DMIPIND
1D2PY YIATIN DN YTHY DINIVAIPN DOV NMINA) NNT DPWN DP DNIPIVIPIN THNX
NYIAPY DNOY NPONPN MDYNN 29D NIT DMWY DIPNIVIPN NYN DTN ; (10-1D T 1N
NID IPNNT DY INDN ININD OYPIVNN DTN NNV DPYN 1D NNRNNY NI INN DN
%99 NN DINN2 NLYN XN DI NN NNITIN (DDTINNN TAN HIT) NPDVNVIN MO SNY
N NN NNPNY DNNRNN NN

MNY MMPYN DY DDIANY DTN DY MIVININD DXYIANT MNINT NN WNTH OIPIND
MTO NN PN 19IND MIAPYNN NMINXIN NJAP NIYINND 1T ML) INDN 1PN )PIVIP DY
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YN MYIDND AN M DPWN P2YNY 1N DWUND) TN NIIN/NINNDT GINY NINTIN
, DD 0MIMN DDAV VI (1Y MMIPNRY NAIPD DN INDIPN N1NAN DIV DHVLYA
PIIXD DINTOY D HTINND NN PAND) IMNID MNPYNN OY PRYO 91D Ponn/vnnvn Yo
STV PIVIIP YID NNV DPYN NI NN NXONNN NN NIDON NIPNHNA AV 19INA
(TvNnnNa VND) PNV

DXNLY NNYT NIITIND MYSNNI INNRD DD 1910 INKD DNV 190N YXIAYW qON IPNN
.(Rodman and Meentemeyer 2006) YPD>03719-10 Y190 NN M NN NHNPND DMIRNND
YISYH DMVYN DYN-M1PI0IP IR THR NINY TO2 YIND) NI DY DIPNNN DT N3 91PNNN
NYAVN TTIN - YN0 DTN NN ; YYD NNIION TN - Y039 HTIN NN) 017719 DOTIN->NN
TN AYON 702 (DTN 22 DY YWD DTN - SYNN DTN M ; PVNR-NDN 122200 DY
PITYV,OMNMN NOIX NN NMINNIN NN VWD TN DY .TI932 HTIN-NN YD HY MM TIININ)
STIN-NN DO TINA L7152 0-4 PA AN DNNMIND DY NNV OMPIVAIPY NN NV
VNN L,OOPIVNN DTN OOIN ; DMDYND DRNNI MNY MDIPYN DD DMYN DNIPIVIPN
NN YD 9MYI) DYTINN-INN NYIWN TNN DI YSINNT 1PN I NLY XN DI v
N DY DMNY DDT) P2 MISNONINNT HDD DT APNNA QO WITN .(NNT HPWN 1Dp DY TINN
D) DMPIND .TYNNA NANINA MDY TNYN NIPNN NAY D) HVMIP NOIY MNIAN - NN
NoaNY MOTNY TONDY MTNNN INNY GIS DD1N 57N Y DYDY NHIYNXIY YoN»NN
.(Green Vs. Green )02 DYPANN IWINY IN YNND TO2)) M NNND DXNINS DINVLY

NNPNY DIV DINX GTYND NN DY NMT INNTINNA IWNHNYN DXADN DIPNN
PN N TN Y05 (Lejeune and Feltz 2008) 1°)922) (Tegou et al. 2010) P2 N AN
51P1R2) TPRLIN-IVI PINX THPNNY YNNIV 97N (Yue and Wang 2006) >T191 TN
DXNLYO XJ) NMD P ONONN MY IPNN TR L(NODNPIY M NIMHNIX DY NNIOPN NP>TIY
NN NN NVY PN PTIV TN SOINTIN IPIVIPN TYNRD , 0NN

NMHNND DNMNG DXNVLY NREPN DY GIS DDIAN NTYND DYV DIPNN DNDMP , 010D
TYNNA PINDID MININ NPANY DNPNN NIAY NNIT GITYND DDTIN OMINP XY ,NNT DY .MM
INRIYI NINT YN NIINOA T VM)

9YN9 2w 10T Hw pnn? qona
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YPNNN NYNY

YIIXD MY NN : NOYNNN DY NNNAD TMIYY VPP NPOIVA IPNN NORY NDID NINA
Y2V YY) DXNING DXNVLY DY NPNY D1 DX DRIV NYTNNNIN NPININRN DY DININN NN
NNY TIN DM DMIDI0 DNPNHD MYNNNI DNYN NEMD DXNVY NTYNI NPOIY NYNYD
ORIV DMND DXNVY DY

NN GTYNNNL(GIS) 22ND-29IN) DTN MYNNHNI,NPITH MM 1NONY MDD NN : NNV
MMNMPN DY TANDN , 012 DMIND DNIPNN NIV 9NN NNY DRIY DIMNON DNV
DA PYNNII DIMND DXNVYI NYTNNND NN DIYIND DINY
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Fig. 9. Physical, environmental, and human impact models for small-scale wind potential.
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