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ABSTRACT

The criteria which have been used for the assessment of wildlife conservation values and particularly
botanical values during the last decade, 1969~1986, were reviewed in order to select an appropriate set
of criteria applicable for Korea. Fifteen studies, including studies of particular sites reviews of ecological
evaluation are reviewed. Four criteria, rarity, diversity, size & extent and naturalness were used in
more than half of these studies reviewed. The sixteen components were arranged with the scale of the
sites, in view of the Korean situation. The human interference, ecological fragility, as well as rarity, etc.
were major components to be considered at small scale sites. In the contrary, area, diversity position in
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ecological and geographical unit, and naturalness, etc. considered the major components at larger scale
sites. The components such as uniqueness, typicalness, research and educational, etc. were considered
both applicable. Although this criteria should be tested by applications in the field and amended there-
after, it will be one of the first-step to evaluate of the protected areas, as well as specific plant species

in the future.

KEY WORDS : EVALU ATION CRITERIAS, CONSERVATION VALUES, PLANT SPECIES, HABITATS

INTRODUCTION

Korea is a peninsula country, geographically an
extension of the Asian continent, it is bounded
by the East Sea to the east and the Yellow Sea
to the west. More than 60% of the total land
area 1s classified as mountainous. In relation to
its relatively small area of, South Korea, of 99,
020km? the flora of the country is relatively di-
verse with 2,898 vascular plant species, appro-
ximately 14% of these are endemic. The veg-
etation can be divided into three main zones;
sub-tropical, temperate and alpine. The last cen-
tury has been episodes of rapid and large-scale
forest clearance, these have been associated with
the Japanese colonial rule, World War II and the
Korean War(Woo, 1990). Since the 1960s govern-
ment policy has encouraged the development of
protected areas(Natural Parks Law, 1960) and
large scale afforestation. The human interferen-
ce, such as hiking, illegal collecting or cutting
plant materials were major threat to the conser-
vation of protected areas for specific plants or
populations, although it have been strongly
supported by the various kinds of law(Kim &
Kim, 1990: Koh et al., 1991). The assessment of
the conservation value of any particularsite is
difficult, and in many cases based upon the
specific interests of the assessor(Usher, 1986).
However, there are no systematic guidelines for
evaluating those species or areas for conservation
values in Korea, and it had not been managed by
the established standard criterias(Kim & Kim,
1990), and also in case of the conservation poli-
cies have been focused mainly in the taxonomic
concerns in Korea.

As natural habits are widely threatened de-

spite strong government legislation, there is
increaasing evidence for habitat degradation and
species loss. Accordingly there is an urgent need
to develop a standardinised criteria to assist the
development of a national conservation strategy.
In particular guidelines for selecting and
amanaging protected areas for botanical conser-
vation Kim & Kim{1990) discussed criteria for
the designation of rare and endangered plant
species in Korea,

The present paper reviews published papers on
the evaluation and prioritisation of potential
protected plant and areas. There is a recognised
need to develop and adopt a realistic and prag-
matic set of guidelines to assist Korea in plan-
ning and managing for the conservation of both
species and habitats,

BIOLOGICAL CONSERVATION
AND ECOLOGICAL EVALUATION

Human activities continue to modify or destroy
areas of wild land, accordingly it is becoming a
matter of global concern to establish protected
areas and undertake species conservation
programmes(Mack et al., 1983). It is a major
challenge to find practical and workable solutions
to secure conditions for the long term survival of
both humanity and other species sharing the
earth(Prescott-Allen, 1984). The establishment
of new protected areas need to be established
within the context of sustainable development,
plants need to be ecologically sound and
supported by socially acceptable and financially
viable straties.

Conservation programmes, although a matter
of the great contemporary urgency(refer to



SVl RASAENE 99 YR 2 HEF 4P WA B 13

reviews, by Soule & Simberloff, 1986: Western
& Paul, 1989), are not new. Korea has a very
long tradition of nature conservation, During the
reigh of King Chinhung(540~576 AD) of the
Shilla Dynasty, the “Hwarang” systems of
government promoted the value of scenic
landscapes and included in its “Five Rules of
Practice” that people should “cherish all living
things”. During the reign of King Sejo(C 15)
strict regulation controlled the felling of pine
trees. The modern protected area network that
currently covers circa 5% of the earth surface
has its origin in the establishment of the
Yellowstone National Park(U, S. A.) in 1872
The objectives of this network include the
represenation of species, ecosystems and geologi-
cal features within protected areas. The criteria
used for selecting protected areas may utilise bio-
logical properties of factors, or they may utilise
political or economic factors.

Although it is known as that the conception of
the word ‘value’ is extremely difficult to define
(Goldsmith, 1975), the aim of an evaluation is to
determine the conservation requirements of a
species, or it could be to access the impact
resulting from a change in land status
(Spellerberg, 1981). Ecological evaluation can be
undertaken as an assessment of ecosystem
qualities per se, or can include additional
SOCio-economic reviews to assess economic and
social implications. In addition, it is not clear in
the semantic differences between ecological
value and conservation value, but conservation
value should inviove the assessment of the sys-
tem’s stability under examination, as well as its
carrying capacity for various activities, the prob-
ability of demands made for changes in land-use
and the effort required to make desirable ecologi-
cal change. The measurement of ecological value
must involve the use of criteria agreed by
ecologists(Goldsmith, 1975).

Ecological evaluation may be devided into two
groups; (1) ecological evaluation as an assess-
ment of ecosystem qualities per se, and (2) eco-
logical evaluation as a socio-economic procedure
to estimate the functions of the natural environ-

ment for human society{Ploeg & Vlijm, 1978).
The application of ecological evaluation can be
examining the topic at different levels as one
might also examine ecology, for example at the
species level, habitat level and community level.
There were efforts to preserve and protect cer-
tain groups of wildlife and also natural land areas
(Given, 1976: Wright, 1977). More recently
there have been attempts to devise a combi-
nation of both quantitative and qualitative
informations for evaluation which help to eluci-
date the conservation needs or the degree of
threat experienced by certain animal and plant
species, As important as the ecological evalu-
ation of a species is the development of
techniques and methods for the complex habitat
evaluation and priority ranking of natural areas.

The evaluation of a species to propose some
form of biological conservation, such as the con-
servation of rare and endangered plant species
may be one of the most important and also the
most common objectives,

EVALUATION OF NATURAL AREAS
AND PLANT SPECIES FOR

CONSERVATION VALUES

Historically the national estaes of conservation
areas have developed in an ad hoc manner that
has not taken into account the representation of
viable samples of biodiversity rather it has often
focused on scenic landscapes and areas not
required for agricultural development, To guide
planners Ratcliffe(1977) discussed the issues of
quantified and subjective review of criteria for
the selection of conservation areas. Since then an
enermous body of often controversial and contra-
dictory literature has developed.

The following table reviews the criteria used in
15 studies;

1. We should include the paper by Gotmark &
Nilsson in Conservation Biology(1992)

2. Put country where criteria used under author
name

3. Does extent = size, if so we should adopt a
standard terminology
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Table 1. The criteria used in fifteen studies on the assessment of conservation potential and ecological value,

Author and Location

Criteria

Helliwell(1969) Enghand

. Size(including buffer zone), 2. Habitat attributes(Diversity, rarity, etc.)
Species attributes(Diversity, rarity, distribution, population)
. Use(Education, research and amenity), 5. Acessibility, 6. Cash value of crop /product

Ranwell(1969) England

. Size(including buffer zone), 2. Habit attributes(Diversity, rarity, etc.)

Species attributes(Diversity, rarity, distribution, population)

. Use{Educational and research, amenity), 5. Degree of disturbance /naturalness
. Proximity to other sites, 7. Unknown factor

Ratcliffe(1971) England

Extent, 2. Naturalness, 3. Richness, 4. Diversity, 5. Fragility, 6. Representativeness
. Research and educational value, 8. Recored history, 9. Potential value

N loe wem e W

Tubbs & Blackwood
(1971) England

Unsown vegetation, plantation woodland and agricultural land were used to define

mappable classes. These were assesses by :

1. Habitat rarity, 2. Features of outstanding scientific value, 3. Wildlife reservoir poten-
tial, 4. Habitat deversity

Tans(1974) U. S. A.

1. Size, 2. Diversity, 3. Educational and research potential 4, Naturalness
. Threat of human inference, 6. Availability

w

Gehlbach(1975) U. S. A,

1. Naturainess, 2. Educational suitability, 3. Species significance(e. g., rarity, uniqueness)
4. Community representation e. g., diversity), 5. Extent, 6. Imminence of human

Goldsmith(1975) England

Land use, vegetation structure and the presence of streams were used to define six habitat
classes. These were assessed by:
1. Extent, 2. Rarity, 3. Species richness

Ratcliffe (1977) England

1. Size, 2. Diversity, 3. Naturalness, 4. Rarity, 5. Fragility, 6. Typicalnes
7. Recorded history, 8. Position in ecological /geographical unit, 9. Potential value, 10. In-
trinsic value

Wright(1977) England

1. Scientific appraisal(e. g., diversity, naturalness rarity,recorded history, threat of inter-
ference and representativeness),

2. Management appraisal(e, g access,tenure,costs, liabilities, security) 3. Potential amen-
ity use, 4. Potential educational use

van der Ploeg &
V1ijm{1978) Holland

1. Area, 2. Diversity, 3. Species, 4. Number of plant alliances, 5. Number of plant structur-
al formations, 6. Rarity, 7. Uniqueness, 8. Vulnerability, 9. Replaceability

Austin & Miller(1978) Australial. Area, 2. Representativeness, 3. Degree of human disturbance,

Everett(1978) England

1. Species richness, 2. Naturalness, 3. Acessibility, 4. Typicalness,
5. Previous studies, 6. Species or habitats which contri- butes to the character of an area,
7. Species or habitats which contributed to past art work

Adamus & Clough(1978)
u. S A

1. Suitability

(1) Site tenacity {2) Seasonal mobility (3) Area size needs (4) Spatial distribution

2. Desirability ’

(1) Relative scarcity (2) Status change (3) Endemicity( ') Peripheality

(5) habitat specialization(6) Habitat scarcity (7) Susceptability to immediate human presence
(8) Other unusual or unique scientific values (9} Aesthetic amenities and use

Everett(1979) England

1. Richness, 2. Naturalness, 3. Rarity, 4. Acessibility, 5. Previous studies 6. Typicalness
7. Capacity, 8. Species cropped from the wild, 9. Wild relatives of domestic species

10. Species which function in a similar way to man, 11. Species with known medical uses
12. Attractive and simulating species

13. Species or habitats which contributed to past art works

14. Species or habitats which contributes to ‘the, 15. Species which affect the production of a
16. Alternate food /host sources for agents used in production

Usher(1986) England

1. Diversity, 2. rarity, 3. Naturalness, 4. Area, 5. Human influence
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4. Ranwell(1969), what is the unknown factor?

5. Ratcliffe(1971), what is the difference bet-
ween“richness” and “diversity”™?

6. Tubbs & Blackwood(1971), do we need text
before the criteria ?

7. Goldsmith(1975), number of criteria ?

8. Ploeg & VI1ijm(1978), does rarity refer to
species or habitat, same for uniqueness ?

9. Adamus & Clough(1978), what is site ten-
acity ?

Since the end of 1960’s, a very diverse evalu-
ation criteria have been invented and applied to
evaluate the identity and significance of the
natural or potential areas and were summarized
in Table 1. Among them, Ratcliffe(1977) discus-
sed explicitly the issues of’quantification and
subjectively and stated the assumptions underly-
ing the method chosen. The criteria of evaluation
of specific plant species and natural areas have
been very complicated, and this means that the
evaluation of the ecosystems and related plant
species are very difficult to apply with one estab-
lished criterias. The enermous kinds of criterias
which used by scientists means that it is not so
easy to evaluate the specific sites, as well as
specific plant species for conservation purposes,
just because the ecosystem varied by the geo-
graphical localities.

Table 2 summarises the criteria in the
reviewed papers and illustrates the most com-
monly utilised criteria. Great emphasis is given
to the rarity of habitat /ecosystems, followed by
biological diversity and the area of the proposed
protected area. Criteria such as size and natural-
ness will be of particular importance when
selecting large reserves in areas of relatively un-
disturbed habitat with low human populations in
contrast fragility will be important in areas sub-
ject to habitat degradation, For example, in
Sweden and Australia, conservation planners can
still plan for ecosystem scale conservation this is
not the case in densely populated countries such
as the United Kingdom or the Netherlands.

Table 3 shows the criteria divided into three
sequential orders in England for nearly 10 years
and have been slightly modified in the Nature

Table 2. Criteria used in 15 selected evaluation systems
based on table 1.

Criteria Number Type of
of Used Criterion
Rarity 13 Biotic, Abiotic
Diversity 12 Biotic, Abiotic
Size (& Extent) 10 Biotic, Abiotic,
Planning &
Management
Naturalness 8 Biotic, Abiotic
Representativeness 7 Biotic, Abiotic
(Typicalness, Uniqueness)
Education Value 7 Cultural
Threat 5 Planning &
Management
Scientific Value 5 Planning &
Management
Assessibility 5 Planning &
Management
Richness 5 Biotic
Potential Value 5 Biotic, Abiotic
Fragility 3 Biotic, Abiotic
Recreational Value 3 Cultural
( Amenity)

Table 3. The valuation criterias in sequential order.

Principal Criteria Ancillary Criteria to
(in Order of Criteria Determine
Importance) Number of Sites

1. Typicalness Recorded History Rarity

2. Naturalness  Position in an Fragility

ecological Unit
Potential Value
Intrinsic Appeal

3. Diversity
4, Size

Source : Goldsmith (1983)

Conservancy Council document on the selection
of Sites of Special Scientific Interest (Goldsmith,
1983). Thus the approach adopted involved a dif-
ferent evaluation method and criteria for differ-
ent ecosystem or habitat types(Goldsmith &
Theberge, 1987).

The most important strategies for the conser-
vation of biodiversity in situ is the selection of vi-
able protected areas containing samples of
Korea’s plant communities and areas of greatest
species diversity. Scott et al.(1987) advocates fo-
cusing on the protection of species rich areas
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Most frequently used

Less frequently used

Diversity Area
Rarity Naturalness
Representativeness Threat of interference )Management factors

Uniqueness Scientific value

Ecological fragility

Potential value
Wildlife reservoir potential

Position in ecological geographical unit

Replaceability
Amenity value
Recorded history
Educational value
Availability

Source : Margules (1980)

as a means of obtaining “the most efficient and
cost effective way to retain maximal biological
diversity in the minimal areas”, however this
may encourage an over emphasis on species rich
areas at the expense of less diverse areas that
represent ecologically viable landscape units.
Work by Rebelo & Siegfried(1992) has shown
that in the Republic of South Africa the inci-
dence of rare species(both naturally rare species
and those influenced by man) is positively cor-
related with species richness.

As the Korean natural areas are widely faced
with increasing destructions of natural habitats,
as well as specific species, such as rare and
endangered plant species, number of civilian, as
well as governmental institutions have been tried
to establish programmes for protecting the
specific species or habitats since the mid of
1960’s. There are various kinds of objects of the
protected areas in Korea whose primary purpose
is the protection of rare and endangered species.
Major protected areas could be included such as
natural reserves, natural ecosystems, protected
areas, natural parks, wildlife sanctuaries, protec-
tion forests, and biosphere reserves. The
designated total areas of the twenty national
parks, for example, is 6,113. 250 km? including
marine areas of 2,348. 370 km?(Woo, 1990; Kim,
1993). The criteria for designation as the natural
monument for plant species in Korea is insuf-
ficient under the base of ecological conceptions
and are included such as (1) unique plants and
it’s living sites and habitats, (2) rare and
precious plants and it’s sites required special con-
servation measures, (3) scientifically of value old
trees, big trees and legendary trees, (4) rep-

Table 5. Evaluation criterias of different sites scales to
be suggested for korea.

Small Scale Sites Both Applicable  Large Scale Sites
Human Uniqueness Area
Interference
Ecological Research & Diversity
Fragility Educational
Rarity Typicalness Position in Ecologi-
cal /Geographical
Unit
Assessibility Surrounding Naturalness
Vegetation
Possibility of Recorded History Representativeness

Reintroduction Species Richness

resentative wildnerness, nature forests, alpine
plant zones and unique forests, and (5) natural
habitats(Woo, 1990).

Table 5 illustrates the proposed basic scheme
for evaluation of botanical sites in Korea. They
are related to the scale of the proposed conser-
vation area. Although the critical discussions
must be made before in practical uses in the
wild, the basic schemes for evaluation criteria of
site and plant species selections for conservation
values in Korea is suggested in Table 5. Since
the Korea does not have an established strategy
for evaluation of the conservation sites, as well
as biotic components, the needs for the criteria
are strongly awaited to be appeared. It is gener-
ally recognised that conservation targets in
Korea are divided into three categories; 1) indi-
vidual trees, 2) small populations with one domi-
nant species to be protected, and 3) large
populations existing with mixed species. All of
the species within this categories are existed in
the forests or as an isolated. The human
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interferences such as hiking, as well as illegal
collecting or cutting is the most important
criterias to be considered (Kim & Kim, 1990;
Koh et al., 1991).

Margules(1980) analysed that the relationsh
ips between variables in pairs using regression
and principal components analysis. These showed
that there is no obvious overall ranking of cri-
teria use by different assessors but that criteria
can vary depending on size of site with fragility,
threat and rarity being important for small sites
and representativeness, area and naturalness be-
ing more important for larger sites(Figure 1),

A lot of works dealt with numerical values for
several criteria and then add them together
(Yapp, 1973: Given, 1976) or multiply them
(Goldsmith, 1975) although most workers would
now emphasize that the weighting of different
criteria is not recommended and that the com-
parison of like-with-like is acceptable, but not
like-with-unlike(Goldsmith, 1983).

The ranking system is founded on a systematic
analysis of the areas to be ranked based on cri-
teria which are grouped into four categories: (1)
determinants of natural area value (biological
characteristics), including quality, commonness,
and community. diversity, (2) physical charac-

FOR SMALL SITES

teristics and use value, the former including size
and buffer considerations, (3) degree of threat,
and (4) availability. Areas of both public and pri-
vate ownership can be ranked with this system
(Tans, 1974).

The conception of evaluating the significance
of natural areas, as well as specific plant species
for conservation or other purposes has recently
evolved and has found wide application( Adamus
& Clough, 1978: Margules & Usher, 1981; Gold-
smith, 1983). Margules & Usher(1981), and
Smith & Theberee(1986, 1987) reviewed recent
major works on the evaluating criterias for natu-
ral areas, as well as specific plant species fo.
conservation values.

The criteria schemes for assessing conser-
vation value contain a plethora of criteria,
concepts and values which can be grouped
together, as seen in Table 1. The major criteria

-for ecological evaluation are discussed in below:

1. Area

The number of species encountered, in general,
increases as the size of the area increases, The
species-area relationship is widely known iIn
biogeographic theories(Margules &  Usher,

1981). The geographic similrarity between

FOR LARGE SITES

Ecological Fragility
Threat of Human Interference

Rarity Uniqueness

Diversity

Y
The Levels Refer to the

stage of the Evaluation
process at which the
criteria are Used

Scientific Value

Recorded History

Level 1:
Representativeness to ldentify
Area ) all Potential
Position in Ecological / sites

Geographical Unit
Naturalness

Level 2:

Used if Further
Ranking
Needed

Management Factors

Level 3:
Used as a
iast Resort

Figure 1. A hierarchy of criteria for conservation evaluation. The Levels 1, 2 and 3 refer to the stage of the evaluation
process at which the criteria are used (Margules, 1980).
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islands and nature reserves has lead a number of
people to find important implications for the
selection and design of nature reserves from
studies of island biogeography(Terborgh, 1974;
Diamond, 1975; Fleming, 1975: Diamond & May,
© 1976). Conservationists have used species-area
relationships and island biogeography theory to
argue for single large reserves instead of a num-
ber of smaller ones. There are practical and
theoretical reasons why such arguments should
be treated with caution since it may be that sev-
eral small areas will contain more species be-
tween them, at least initially, than one large one,

2. Diversity

Diversity can refer to community, habitat or
species diversity, The measurement of com-
munity diversity requires a classification of com-
munities at a regional scale so that the number
present at any site can be counted(Margules &
Usher, 1981).

Habitat diversity can also be measured using
widely accepted types. Species diversity can be
interpreted in a number of different ways. It can
mean the number of different species, the
‘species richness’, or it can mean a function of
the number of different species and their relative
abundances(abundance may be measured by the
number of individuals in each species or by some
measure of importance, e. g. biomass). Another
meaning of diversity(Goodman, 1975) is the
number of different trophic levels and the num-
ber of interconnections between species both
within and between trophic levels, Smith &
Theberge(1986) reported that the vegetation
communities were most commonly used for
assessing diversity, because their inventory
requires the least field work, and other forms of
diversity are correlated with community diver-
sity.

3. Species Richness:

Conservationists often equate species richness
with diversitv. though the latter term has a
broader meaning to ecologists(Johnson &
Raven, 1970). Although species richness does in-

S&Ae A+ 8(1) 1994

dicate diversity, its value in isolation is limited
even within a group of apparently similar sites
due to the multiplicity of its causes; variation be-
tween sites may reflect differences in area, hom-
ogeneity or maturity.

Species richness can be measured simply by
counting the number of species in a community.
As sample size increases so does the number of
species encountered, so tha: measures of species
richness can only be used to compare two or
more sites in the sample sizes are equal
(Margules & Usher, 1981). Species diversity for
biological conservation is most conviniently 1
assessed by measuring species 1ichness.

4. Rarity:

The problem of incorporating species quality
into assessment schemes has not been satisfac-
torily resolved. A more objective and less restric-
tive method of defining selected species based on
local rarity seems more appropriate(Dony &
Denholm, 1985).

The protection of rare species and communities
has been, to many people, the most important
function of conservation. Rarity has become the
focus of conservationist political activity and a
major element in what is essentially a moral de-
bate surrounding the ligitimacy of conservation,

Since small populations of wide spread species
may be disjunct or isolated from the main distri-
bution and thus have restricted range and these
junct populations may differ genetically from the
main populations of the species, rare species
usually have peculiar ecological requirements and
the areas that contain them can provide valuable
natural laborotories for studies of biogeography
and populgtion regulation(Margules & Usher,
1981). Habitat alteration or destruction has been
a major cause of the reduction in numbers of
many species.

There are several reasons for weighting sites
according to the local rarity of species present.
Rare species are generally most vulnerable to hu-
man pressure, and often indicate unusual ecologi-
cal conditions{Ratcliffe, 1977). However, over-
emphasizing rarity can detract attention from
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one of conservation’s principle goals-maintaining
communities of organisms most typical or rep-
resentative of a particular habitat. Since typical
sites by definition contain many common species
and fewer rarities, assessment values based on
rarity will usually be negatively correlated with
ones that measure typicalness. Because rarity
and typicalness are difficult to reconcile, rarity
indices mus be interpreted with care to ensure
that odditic .e not conserved at the expense of
more typical species(Dony & Denholm, 1985).
Consideration of rarity also introduces a problem
of scale, i. e. whether rarity should be assessed
at county, regional or national level. Use of the
national scale(Ward & Evans, 1976) in a country
as varied in climate and topography as Korea
obscures distribution patterns necessary to
understand a species’ ecological requirements and
assess 1ts local importance to conservationists.
Species that are locally frequent in a study area
may be uncommon nationally, and so on{(Dony &
Denholm, 1985).

5. Naturalness:

The term naturalness implies the recognition of
some natural condition which may be difficult to
determine. It is often used in a sense that implies
freedom from human influence but few, if any,
communities of plants and animals are free from
the influence of man{Margules & Usher, 1981).
Wright(1977) discussed the criteria commonly
used in critical areas. Such criteria can be useful
in order to standardise the methods employed by
conservation instituions to select areas and also
for the collection of data needed to substantiate
these selections, such as knowledge, represen-
tation, use, potential economic effects, potential
conservation effects, manageability, persistence,
geographic distribution, quality, variety of values
and scarcity, Also Wright(1977)
landcapes into agricultural or artificial, semi-
natural, and near-natural.

classifiea

The most common usage of 'natural’ in the eco-
logical literature is understood to mean a process,
situation, or system free of human .influence.
Naturalness is a scientific concept that can be

evaluated and quantified(Wright, 1990), but An-
derson(1991) discussed the meaning of natural
and naturalness,although it has some difficult to
assessing it (Margules & Usher, 1981).

‘I'he prevalence ot the usc of naturalness as a
criterion is linked to its use in human-dominated
landscapes(Tubbs & Blackwood, 1971) and de-
veloped areas(Tans, 1974; Gehlbach, 1975). In
order to evaluate of naturalness, methodologies
used to evaluate small areas(Tans, 1974: Gehl-
bach, 1975: Wright, 1977) uses categories and
scores. The characteristics which indicate an
area’s naturalness vary from ecosystem to
ecosystem, and thus the method of assessment
must vary accordingly(Tans, 1974: Ratcliffe,
1977).

6. Threat of Human Interference :
Human activities may still threaten species,

- and disturbances and ecological changes con-

tinue, even in protected areas(Bratton & White
1980). Human activities are destroying the natu-
ral world and its biota at an ever increasing rate
(Vane-Wright et al., 1991), and has been a major
cause of the reduction in numbers of many
species(Margules & Usher, 1981). Some of
these changes may be related to preserve size
and geographical relations(Willis, 1974; Te:
bough, 1974; Diamond, 1975), others to environ-
mental change, natural disturbance, or com-
munity processes such as succession(Stone,
1965: Owen, 1972). No preserve is totally free of
human influence(Owen, 1972; Miller & Botkin,
1974). People are attracted to preserves, in part
due to their scarcity in the developed landscape.
There is currently a worldwide trend for visitor
pressure to increase(Brotherton, 1975: Dory,
1977).

Evaluation of human impacts and management
decisions should take into account the goals for a
particular area(Figure 2). If human activities
continue to influence the ecosystem in such a
way to prevent achievement of the desired level
of sustainability, the goals need to be reexamined
(Patten, 1991).

Species which are rare are often considered to.
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Human Activity

Other. Activities
(Interaction, cumulative effects)

Total Impacts o

n Sustainability

Eatablish Sustainability Goals
(Ecological)

(Economic)

(Social)

Evaluate Maintenance ot Sustainability Goals

I

Yes

Reevaluate Goals

l
l l

No Change Change in Goals to
in Goals Higher Sustainability
Level
No Action Eco-redevelopment

No

Reevaluate Goals

1
l |

No Change Change in
in Goals Goals
Eco-redevelopment  No Action Sacrifice

Figure 2. Steps in evaluating the consequences of human activities and needs tor ecosystem redevelopment (Patten,

1991).

be under a threat of human inteference simply
because they are rare. Species occuring in only
one or two locations, .even in some numbers, are
again considered at risk because of human inter-
ference if these were counted under both the
rarity and the threat of human interference cri-
teria, the same factor would be counted twice
(Margules & Usher, 1981).

7. Research & Educational:

A high species and habitat diversity within one
area may provide a range of material which will
enable more research projects to be undertaken
than a less diverse area(Everett, 1979). Ratc-
liffe(1977) considers that accessibility, typical-
ness and previous studies on a site increase its
value for research. Rare species and habitats, a
possibility of extinction, are also of interest, as
any information about them gathered through re-
search may yield some particularly important fea-
ture which would otherwise be lost forever if ex-
tinction occured(Everett, 1979),

Typical areas are important as they can be
used to demonstrate the principles of ecology and
other environmental sciences. Ratcliffe(1977,
points out the need for educational areas to be
accessible in order to be used to any appreciable
extent,

There 1s concern that heavy use of conser-
vation reserves for field studies might prejudice
their conservation value, All reserves have some
extent of educational value which depends
largely on factors such as proximity to edu-
cational institutions and accessibility(Margules
& Usher, 1981).

8. Aesthetic:

Many species of wildlife are attractive and
visually stimulating to watch. Some species
attract a great deal more interest and thus
have. a greater aesthetic value than others
{Moore, 1969; Helliwell, 1973; Racliffe, 1977;
Everett, 1978). Generally the greater species
and habitat diversity of an area the more
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likely it is to be attractive and aesthetically
pleasing to people(Everett, 1979).

9. Recorded History:

Recorded history is also a criterion which is
of dubious value, because first, it cannot in
any way be construed as an inherent
characeristic of the site and, second, it is very
Sl to measure or  quantify (Goldsmith,
1983).

Recorded history is a criterion that has only
limited use in site assessment(Usher, 1980).
Ratcliffe(1977) states that the criterion should
not be over-rated, but that it should add value
to sites which would score highly on other cri-

teria.

10. Potential Value & Intrinsic Appeal:

A reasonably accurate prediction of the
course of ecological succession is needed to
access potential & Usher,
1981). Both potential value and intrinsic ap-
peal rely heavily on the assessor’s value
judgements about how a site might develop or
about public opinion(Usher, 1980). Intrinsic
appeal is difficult to evaluate since it is con-
cerned with the social aspects of conservation
(Usher, 1980).

The potential value is essentially applied to
sites which are undergoing some sort of
change in land-use, and thus it would be
particulraly suitable when considering such
areas as qurries, some of which could bocome
important conservation sites in the future
(Usher, 1980). Presumably an appropriate
management can increase the ecological value
of a site(Goldsmith, 1983).

Ratcliffe(1977) used the criteria of ‘intrin-
sic appeal’ for site assessment and selection,
Similarly, colorful wild flowers and rare
orchids arouse more enthusiasm than insignifi-
cant liverworts.

value(Margules

SITE SELECTION FOR THE DESIGN
OF PROTECTED AREAS

The process of site selection involves three
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basic stages: recording the intrinsic site
features; assessings comparative site quality,
and choosing the national series of key sites.
The following ten criteria used for site assess-
ment and selection of reserves are size, diver-
sity, naturalness, rarity, fragility, typicalness,
recorded history, position in ecological /geo-
graphical unit, potential value and intricsic ap-
peal(Table 1).

Evaluating and ranking natural areas in a
standardinised fashion for acquisition is as es-
sential as survey procedures and computer
synthesis of survey data(Gehlbach, 1975).

In order to attain effective nature conser-
vation, it is initially requires accurate methods
of identifying sites most worthy of preser-
vation and management as nature reserves
(Dony & Denholm, 1985), and hence much re-
cent effort by conservationists has been
directed towards identifying criteria that
should govern the choice of reserves (Dia-
mond & May, 1976: Racliffe, 1977; Margules &
Usher, 1981; Rebelo & Siegfried, 1992). The im-
portant physical and biotic factors affecting the
growth and survival of species in natural
terrestrial habitats(Table 6) are physical(site

Table 6. The major physical and biotic factors of a ter-
restrial plant habitat.

A, Physical (Site Characteristics)
1. Photosynthetic photon flux density (light ‘inten-
sity’)
2. Temperature
3. Soil-various chemical and physical parameters
and depth
4. Litter
. Natural disturbances-fire, windfalls, landslides,
erosion, shoreline processes, etc.
. Topography-slope degree and aspect
. Hydrology
. Pollutants-NOx, Os, SO, Hg, Pb, etc.
iotic
. Other plants in the community
. Disease and insect outbreaks
. Predators
. Pollinators
Human impacts-trampling, collecting
Grazing, burrowing, and rooting
. Symbiotic relationships
. Exotic species

[#2)
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Source: Baskin & Baskin, 1983
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characteristics) and biotic (Baskin & Baskin,
1983).

The reasons for the creation of a reserve may
be various: (1) the presence of one or several es-
pecially interesting communities, (2) the exist-
ence of a center of endemism, (3) the existence
of a center of high species richness, (4) the im-
minence of extinction of a species or a group of
species, (5) the presence of areas for spawning
breeding or foraging, especially for migratory
species, (6) the existence of beautiful landscapes
of high tourist value, and (7) various political
reasons (Rapoport et al., 1986).

The selection of an area for preservation may
also fit different criteria. We can concentrate on
two main strategies: the conservation of the
most typical communities or the conservation of
the maximum species richness. The problem is
that if the area to be preserved is relatively
small, the maximum species richness is not
always present in the most typical communities.
Maximum diversity generally occurs in ecotones
where two or more communities intergrade and
where endemic or mainly ecotonal species may be
present(Rapoport et al., 1986).

Table 7. Principles for the choice of evaluation mehtod

An Evaluation Method Should:

1) Be based on principles and assumptions that are
valid and easily illustrated

Yield results understandable to decision makers and
the public

3) Make explicit subjective values and judgements

4) Yield results that are repeatable given certain ex-
plicit assumptions

Allow use of qualitative and quantitative infor-
mation in a methodologically sound way

Stimulate the imagination of decision makers and in-
crease insight into the choice to be made

Enable the use of information at different spatial
scales

Allow consideration of alternatives both seperately
and in combination

2

—

5

=

6

=

7

~

8

=

Source: Smith & Theberge, 1987

Discussion and Conclusions

It is becoming increasingly apparent that
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species of conservation concern cannot be
conserved as individual units abstracted from
issues of habitat conservation and economic and
social realities. Basing a strategy on the conser-
vation of viable samples of different vegetation
communities may be an efficient method of
preserving the majority of species of in situ con-

servation(Hunter et al., 1988).

To reduce the conflicts over land use and top
slow or prevent the loss of species in Korea
planners must become anticipatory, planning in
advance of crises. A national strategy is required
to safeguard the future of the most important
plant habitats in the country ensuring a represen-
tative sample of habitat types and conserving en-
demic and threatened species.

Proposals: Within the context of a national
biodiversity action plan a review of sites for botan-
ical conservation be undertaken as part of a review
of Korea’s protected areas in accordance with the
Biodiversity Convention and Agenda 21:

1. Using a national vegetation survey plan ensure
that all vegetation types in Korea are
represented as viable samples within pro-
tected areas, that where ever possible rep- re-
sent viable ecosystem units.

2. Areas of particular diversity and endemism
are identified within recognised biogeogra-
phical regions and protected areas established.

3. Particular locations e. g. groves of historically
‘or genetically important species such as speci-
men trees are protected in smaller reserves,
These areas to be specifically maaanaged to
promote the conservation of plant genetic
resources.

4. The design and management of protected
areas should take into account regional land
use patterns and consider the social and econ-
omic impacts of surrounding land use.

5. The distribution and status of Korea's

threatened species be identified and a national
database established to support the esta-
blishemnt of an integrated national botanical
conservation strategy'.

Rowe(1992) states “The primary concern he-
comes the maintenance of landscapes and
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waterscapes as complete ecosystems...... instead
of sharply focusing on the productivity of indi-
vidual or competing resources.
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