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ABSTRACT

owing to decades of accumulated economic achieQement,
the development of rec:eation resources has been a matter
of urgency in Taiwan. Natural recreation resources mean
different things for different people. A sound recreation
management policy must_take care of all requirements needed
to operate the natural recreation resource protection, as
well as effect their continued and profitable use. It is
necessary to develop a theoretical and empirical,
quahtitative and humanistic framework for establishing a
comprehensive recreation planning structure to maintain a
balanced relationship between human needs and natural

recreation resources.

The main purpose of this study is to develop’ and
evaluate resource management‘strategy for the recreation
area 1in Taiwan. .Part One of -this stﬁdy is devoted to the
theoretical aspects of formuiétion methodology. To . this
end existing planning methods and optimisation techniques
were examined. It concluded that a recommended method
which includes a decision model by combining the planning
technique of Landscape Ecology Planning Method with
Multiple Objective Programming technique, 1in conjuncfion
with recreation carrying capaéity and cost-benefit analysis
as planning concepts should be introduced for planning and

managing the recreation area.



In order to illustrate the use of the method,' the
planning and manageﬁent of a recreation area in Taiwan was
considered as a case study in Part Two of this study. A
preliminary planning structure of the recreation area |is
formulated on the basis of Landscape Ecology Planning
Method. Several land use alternatives were evaluated
through the decision model to achieve satisfactory results
within the given planning and managing environment of
conflicting . socio-economic and ecological objectives. - It
can hélp planner and manager to Jjudge which management

strategy could be approved for further study.
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PART ONE : THEORY



CHAPTER 1

INTRODUCTION

Recreation is the activities of humans during leisure
time, when undertaking amusement and self-satisfactioﬁ.
Whereas natural recreation resources are the physical-
environmental elements or phenomena in nature for

satisfying the recreation demands of human beings.

The deﬁelopment of the récreation industry not only
represents the proéfess of a national construction
enterprise, but also reflects the living standard of the
people. as a. whole. Taiwan island itself covers an area of
only a little more than 36,000 km2. But for its special
geographic environment and favourable climate, this island
has an abundance of natural recreation resources. Among
_these, some have been listed as international-class tourism
resources. In addition, Taiwan, with its agriculturally-
based native history pfesents a special farmscape of
different land use in the countryside. It makes thé rural
environment quite different with the urbah environment.
This not only enables the undeveloped countryside to become
an important factor in stablishing the ecological balance
of the island environment, but also allows many rural areas

to become the best places for holiday excursions.

On the other hand, owing to decades of accumulated

economic achievement, not only has the consumption style of

17



the Chinese people of Taiwan changed, but also leisure time
is different from the past. People no longer save so much
of their surplus mohey as bank deposits to earn interest as
in the past, but invest it in other business or consume it
on leisure activities. On weekends or hblidays people
generally do not work endlessly for sustaining life as they .
did in the past, but 'go out of the home for 1leisure
activities. Today, because the recreation areas are not
adequate to accommodate such a large amount of visitors,
and because of other factors, many people are compelled-to

go abroad for several days or weeks of travel.

According to the prediction made by the Urbaﬁ and
Housing Development Department, Council fof' Economic"
Planning and Development, Executive Yuan of Taiwanfl)the
total participants in recreation activities in Taiwan will
reach six-hundred million in the year 2001. On average,
each resident above the age of 12 will have a yearly
participation-frequency in tourist activity of 31. Tﬁis -
verifies Abraham Maslow’s "demand hiefafchy" théoryFZ)
- People of Taiwan stand now at the highest level of the
hierarchy of psychological demand; This change

necessitates the development of recreation resource on this

island to be treated as a matter of urgency.
Although the established recreation areas are

significant, the recreation resources have not been well

managed. One of the greatest causes is illogical planning

18



and management of these resources.

As the stand—éoint between the social demand and the
environment conservation are often different to each
other, the opinions of each professional are different and
yet imperfect. Especially in recent years, because of
international recognition of environment problems, scholars
and academic specialists are urgently directly their effort
to the study of environmental problems.(3)(4)Among themn,
those using mathematical methods for environmental planning
are not the least “ in number(.S) (&) (7) But for natural
recreation resource management, studies using mathematical

(8)

methods are rare.

The purpose of this study is to develop and evaluate
resource management strategy with special reference to the
recreation area in Taiwan. It is also _expected to be
applicable to other countries after modification to suit

their local conditions.

The study contains two major parts (Figure 1.1). Part
one is the establishment of theory and method which
includes the introduction of the study structure, a genefal
discussion of the natural recreation resource management
problems of Taiwan and the literature review of the
existing planning methods. Concepf of recreation carrying
capacity and its measurement are discussed while the

reasons for the needs of a more precise approach to'manage

19



the natural recreation resource and the reasons for
choosing multiobjective- programming are given. The
theoretical part of the study is concluded by a description
of the recommended method for the planning and management
of natural recreatidn resource. Concept and content of

this part are discussed in more detail.

A preliminary survey of natural recreation resource
management shows that it has'..obta'ined 'c; cerfain degree of
positive results in recent decades in Taiwan. In viewing
the present situation of each recreation area, it is not
hard to discover that there are many pfoblems existing.-
Among these poor planning and management are the major
issues which need td be evaluated and improved. Therefore,
a discussion of the evolving situation of the recreation
practices and problems on various levels in Taiwan is made

through an analysis of literatgre review in Chapter Two, so

as to work out a solution as a basis for reference.

Several existing methods have been adopted in the
planning and management of natural recreation resources.
- They are generally classified into two groups: sociélogical
and ecological. Planning methods based on sociology
consider that humans undertake recreation activities for
the satisfaction of recreational psychological demands.
While planning methods based on ecology regard natural

recreation resources as possessing characteristics .of

20



diversity, uniqueness and usability. Most of these
characteristics reflect the vulnerability of nature. They

!

need to be protected and preserved.

Both sociological and ecological methods intend to
obtain rational wuse of recreation resources and
concurrently to balance human needs with ecology. But“
neither of the two is comprehensive. In Chapter Three,
available recreation resource planning methoés are
analysed from the sociological and ecological points of
view. Their advantages and disadvantages are evaluated
through the criteria established by this study as a basis

for the formulation of the recommended method.

Special emphasis is placed on recreation carrying
capacity which is one of the planning factors to raise both
recreational and environmental quality. In Chapter Four,
theory and affecting factors of recreation .,carrying
capacity are discussed and the methods of measuring
recreation carrying capacity are evaluated, to give
sociological and ecologicai quantified. data, so that the

planning result is more persuasive.

Management of recreation resources usually has
multiple purposes. These purposes often conflict with each
other. The situation cannot be solved with a single-
purpose mathematic programme, but must have application to

multiobjective programming. The problem of multiobjective

21



programming to be solved is how to satisfy many value-
conflicting multiple purposes at the same time under
limited resources of the systemfg) In multipurpose problems
an optimum nondominated solution exists. This indicates

that when an objective function decreases, the other

objectives relatively increase.

Multiobjective programming has been applied to natural
reéource planning and management for years. However,
practical causes of such programming being applied to
natural recreation resources are very rare. In Chapter
'Five, the feasibility of a systematic method and the need
for multiobjective decision analysis as well as its
application on recreation resource management are
discussed. The nature of multiobjective linear programming

and the operation flow chart are also examined.

In Chapter Six, a model of natural recreation resource
management is established by méking use of the combination
of Landscape Ecology Planning Method and Multiobjective:
Linear Programming. Factors considered for the
establishment of the model and the assumptions and steps of

the model are presented.
Part two of the study is the application of the

recommended method to illustrate the use of the method, and

the planning and management of natural recreation resource

22



in a recreation area of Taiwan is considered as a case
study which contains three chapters. In Chapter Seven, a
preliminary planniné and management plan of Ta-keng Scenic
Area is carried out with the planning process of the

recommended method developed by this study.

In Chapter Eight, measurement of social-psychological
and physical-ecological carrying capacities of recreation
spots of the Scenic Area and its results are presented.
Since the basic data required by the recommended method are
not available, it is necessary to conduct a field survey
and observation of the tourists’ perception of tolerance
and perception of crowdedness for each.recreation spot of
the study area. Then it applies Analytic Hierarchy Process
method (AHP) to measure the physical-ecological carrying
capacity. Detail of the survey method used and an analysis

of the survey results are presented.

The formulation of phasing plan and cash flow schedule
‘and the evaluation of land ﬁse plan for the future
development of the Scenic Area are described in Chapter
Nine. An analysis of cost and benefit and the estimation
of net present value for each recreation spot of the study
area are given. The parameters required for computation
are presented and then the computation are carried out by
using computer programme VIGflO) Through repeated Pareto

Race, several land-use plans are generated. which an

optimumal nondominated solution exists to satisfy three
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management objectives of natural recreation resources.
" Then, a comparison is carried out by measuring their
distances from a reference point. A "satisfactory" land

use plan of Ta-keng Scenic Area can be ascertained.

The last Chapter 1is concluded by a summary of
theoretical concepts and the discussion of the recommended
method, so that the feasibility of the recommended method
is justified. Areas for advanced study are suggested for

subsequent researchers for study in the Chapter.

It is believed that benefits of the study can be
expected as follows: -

1. By reviewing the natural recreation resource
management problems of Taiwan, the study furnishes a
reference for studying and formulating the development and
use of recreation resources, either by the relevant
government agencies or by private development
organisations.

2. By establishing a method which not only considers the
three major factors - sééiological, ecological and
economic, but brings mathematical programming into a
comprehensive planning structure, the study can be used as
reference by central and local governments and private
enterprise for development investment.

3. By means of the established recreafion resource
management model, the recreation areas which have the most

potential can be developed to their best use.
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4. This study should be valuable as a reference to
decision makers who have different viewpoints in
formulating management policies.

5. Through the survey and analysis of the study area, a

reference for planning and managing of the area, or other

similar areas is provided.
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CHAPTER 2

RECREATION RESOURCE MANAGEMENT PROBLEMS OF TAIWAN

t

2.1 Introduction

According to the demands hierarchy theory of Abraham
Maslow, the demand levels of humans can be arranged from
bottom upward into five levels: physiology, safety,
(1)

belongingness and love, esteem and self-actualisation.

They are formed into a pyramid. (Fig. 2.1) Only after the

Demand
of Self-
Actualisation

- Demand of
Esteen
Social Demand
(Belongingness Accepted)
Demand of Safety / Protection
(Physical Safety, Job Protection)

///7 Demand of Physiology / Biology
Sheltering)

/ (Living, Resting, Feeding,

Figure 2.1L Maslow’s Demand Hierarchy Structure (Source:
- Torkildsen, 1983)

‘satisfaction of the lower level basic physiological
needs, does pursuance of the upper level mentai—demand'
satisfaction come into being. Recreation belongs to the
uppermost level of self-actualisatiqn. Thus in more
economically developed areas, after 'basic physiological-
needs have been fully satisfied, the inclination exists for

the satisfaction of mental-demand for tourist recreation.
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owing to different recreation motives, tourists will choose
a recreation environment which meets their demands. The
recreation environment will provide different recreation

opportunities in accordance with the recreation resources

available.

A recreation'resourcé is that natural environment
which makes up a tourist’s reéreation environment. A
recreation resource has threé attributesSZ) (1) it has
value for sightseeing, ecology and culture, (2) it can be
used for tourism and recreation, and (3) for the use of

tourism and recreation, it will not negatively affect the

- resource value of the above two.

Taiwan, superb in natural environment, variant in
terrain features, abundant in natural resources and mild
in climate, has become a famous intefnational tourist
destination. Additionally, because of the‘rapid growth of
the Taiwan economy in recent years, thevsociety of,TaiVan
has been rapidly changing. Proper recreation activities
for leisure time are becoming an important part of the
daily life of more and more people. In recent years, the
government has been taking great account of the planning
and development of recreation resources.. It has not only
listed recreation resource planning as the main focus in
the "Taiwan Comprehensive Development Plan" and in every
regional plan, but it has also declared .it one of

the important administrative concerns in the years to
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come. However, at the same time, this has caused a lot of
recreation resource management problems. Therefore, this
chapter discusses dévelopment of the recreation industry in
Taiwan. It also discusses recreation resource nmnaéement
problems. Based on those problems a rational solution is
worked out, to be used as the basis for defining the scope

of the study.

2.2 Recreation Resource Development

2.2.1 Factors Affecting Demand for Recreation

lBased.on the current situation in Taiwan, the main
factors affecting demand for recreation activities include
those factors associated with socio-economic development
and those of.individual personal characteristics. The
former belong to external variables that affect entire
national or regional recreation demands. The latter belong
to internal variables that influence individuals to select

types of recreation activities.

In Taiwan the factors affecting recreation demand are
briefly stated as follows.
1. Urbanising Population

In recent years the industries of Taiwan have advanced .

and expanded tremendously. As a result, the economic

sYstem has been transformed from an agricultural to an

industrial Dbasis. Also, a large population has migrated

from rural areas to urban areas. For example, a total of

303 planned urban areas existed in 1979. This increased to
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417 planned urban areas in 1988. During the same period
the urban population increased from 67.2% to 75.8%
of the total populat&on. Since the demand for recreation
is much higher for urbanites than for rural dwellers, the
increase in the urban to rural ratio has brought more

demands for recreation.

2. Fluctuation of Recreation Population

(3) (4) (5)

According to published reports, in 1972 there

were 6,886;079 person visits tq recreation areas in Taiwan;
The total person visits jumped to 28,322,796 in 1979, and
again jumped to 31,749,795 in 1989. Except in 1958,
when,‘the. Kinmen island értillery’ bombardmeht was takihg'
place and in 1974 a year of o0il crisis, the number of
foreign visitors has grbwn steadily since the end of World
War II. However, reports shosn that the number of both
domestic and foreign tourists decreased to 29,651,272 in
1990. The same report indicates that one of the reasons is
the éoor' planning and management for recreation éfeas.

Undoubtedly, the recreation industry will become more

important in the future.

3. Increased Leisure Time
The time expanditure of a person can be classified
into those hours necessary for life maintenance, for work
and for relaxation and recreation. The average Taiwanese
in 1974, in the 168 hours 1in a week, allocated 74 hours

for life maintenance, 50 hours for work, and the remaining
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(7)

44 hours for leisure time. Changes in time allocation
have been forecast for the year of 2001 as follows: life
maintenance will reduce to 70 hours, work will reduce to
44 hours, but leisure time will inqrease to 54 hours per
week. The main reason for the changes 1is that manual
labour will be replaced by high efficiency, labour-saving
machinery. Consequently, work hours will shorten and
holidays and vacations will be increased by industry or by
government regulation. Also, due to greater longevity
there will be more retired persons having more leisure
time. This will raise the pfoportion of leisure hours still

higher.

4. Improvement in Transportation Facilities

Transportation systems have a direct ihfluence on the
type of recreation activities. In.recent years the
government has constructed several important road systems
and facilities, such as the Middle, East and West Cross-
Islandeighways;‘the North-South Motofway; as well as a
second motorwé& ;nd South and East Cross Railway now under
construction. All of them were built primarily for
economic purposes, but they greatly in help the
accessibility of most recreation areas. As for vehicle
ownership, there were ohly 36.82 cars per 1,000 people in
1981. By 1989, it had increased to 123.69 cars per 1,000
people. During the same period, the number of motorbikes

increased from 259.39 per 1,000 people to 369.42 per 1,000

33



(8)

people.  As the economy grows the rate of vehicles owned
by people also increases. As the transportation system .
advances the accessibility of most recreation areas

improves and the demand for recreation also increases.

5. Average Income Increases

Earned . income not disposed or otherwise is saved.
Excluding that used in purchasing the necessities for
survival and 1living, the ‘remaindef of the income is
~available to be consumed in recreation activities. Average
annual income per person in Taiwan (using 1976 NT$ value)
was $13,601 in 1960; it was $50,733 in 1981. Of this only
.5.14% was spent for recreational, educational and cultural
activities in 1960 but it increased to 13.37% in 1981. In
view of the facts that aVerage per person income was more
than U.S.$ 8,815 in'1991(9) and spending for recreational
‘and cultural activities has kept increasing, the amount of
disposable income for recreation is now quite large. The
demand ﬁor-récreétion opportuhitieS‘Will'be much more

pressihg in the future.

2.2.2 Classification of Recreation Resource Types

. The purposes of recreation resource classification are
(1) to provide basic information to management; and (2) to
achieve a balance between recreation demands and resource .

conservation.
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There are several classifications of recreation
resources which reflect different viewpoints. The U.S.
Outdoor Recreation iResource Research Commission (1962}10)
classified recreation resources based on managemeht
objectives: (1) high-density recreation area, (2) general
outdoor recreation area, (3) natural environmental area,
(4) unique natural area, (5) primitive area and (6)
historical and cultural site.

(11)

Clawson, et al. (1966) classified these types: (1)

user-oriented, (2) resource-based and (3) intermediated.
(12)

Dasman (1973) classified reservation areas according
to environmental protection measures: (1) anthropologicai,
(2) historical and archaeological, (3) natural environment
and (4) multiple purpose.

- (13)

Coppock, Duffield and Sewell (1974) proposed a
classification of recreation activities based on altitude:
(1) on-ground, (2) water-based,. (3) landscape, (4) land-use
type aﬁd (5) ecology type.

(14)

Chao Ming Chen (1976) also categorised scenic areas
according to altitude: (1) seacoast, (2) steppe and plain,
(3) hilly, (4) outskirt mountainous, (5) remote mountainous
and (6) lofty mountainous.

(15)
In Japan, recreation resources are classified
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according to scenic values:

(1) national parks

(2) nationallf recognised parks

(3) city and county parks

(16) '

In Australia, New South Wales National Park and the
Wilderness Conservation Bureau categorised recreatioﬁ areas
according to conservation measures: (1) nafional parks, (2)
nature reserves, (3) historic sites, (4) aboriginal places
(5) proteéted_ archaeological areas, (6) wildlife refuges

and (7) game reserves.

The Urban and Héhsing Development Department, Councial
(17)

for Economic Planning and Development of Taiwan (1983)
based its classification on geographical and environmental

characteristics:
(1) seashores and coasts
(2) lakes and reservoirs
(3) rivers and valleys
(4) forests
(5) grasslands
(6) special scenic areas
(7) anthropological and archaeological areas
(8) artificial outdoor recreation areas
(9) historical remains and buildings
(10) rural scenic area |
~(11) hills and mountains

(12) others, such as wild animals, and river estuaries
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and deltas.

There are about 325 frequéntly visited recreation
areas in Taiwan. Each area has its unique recreation
resources. It is proposed in this study the following
cla-ssification which is based on the integration of
environmental factors, resource characteristics and acts
and codes:

1. Scenic Recreation Areas : These areas are mainly used
for recreation and supplemented with conservation and other
purposes. These areas are . subdivided into the following
types: |

(1) General Scenic Recreation Areas : These areas
include special scenic areas, forest recreation areas, sea
water bathing areas, seacoast parks and other scenic
areas. Suitable recreation activities are nuherous.
Special scenic areas and other scenic areas may combine
their resource characteristics to offer diverse recreation
“activities.

(2) Special Scenic Recreation Areas : These areas
include zoos, botanical. gardens, golf courses, aquariums
and ocean parks. The main recreafion activities offered
are nature trails, relaxation, golf and in-water
activities.

(3) Roadside Landscape Recreation Areas : These areas
include scenic roads and hiking trail systems. The main
‘activities offered are hiking, mountain climbing, exploring

nature, relaxation and appreciating natural scenery.
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2. National Parks and Equivalent Reserves : This category
has conservation as the primary objective and recreation as
secondary. It is subdivided into the following four types:

(1) National Parks : A park may be subdivided into
several administrative zones and offer different recreation
activities. It provides multiple recreation activities.

| (2) Nature Reserves : Suitable only for exploring
nature.

(3) Wildlife Reserves : Suitable only forvexplqring

nature.

(4) Other Preservation Areas : Also only suitable for

nature exploration.

3. Historical Ruins : The main purpose 1is to preserve
relics and historical ruins; recreation is secondary. It is
subdivided into the following:

(1) Re;ics : The main activity is visiting historical
ruins.
(2) Temples and Shrines : Activities include visitin§~

temples and shrines, resting and appreciating the scenery.

4. Production Farms : Farm production activities are the
main recreation source. This is a new field in recreation
and includes visiting pastures, orchards, horticulture

gardens, tea plantations and even farm villages.

2.2.3 Recreation Demand and Supply Situations

According to the prediction of the Residence and Urban
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Development Office of the Economic Development Committee,

Executive Yuanf7) the projected annual growth rate of
person visits to récreation areas in Taiwan from 1981 to
2001 is 16.92%. The average numbér of visits by a resident
older than 12 years old will jump from 10 visits to 31

visits a year during the same period. It also indicates

that a total of 160,000 ha of land area is needed in 2001.

In terms of supply, among legally existing recreation
areas of all types, national parks have the largest
hectafage. The four national parks occupy more'than 240,000
ha which marked a milestone in recreation development in
Taiwan. Other mountain areas such as ﬁsueh Shan and Ta-Pa-
Chien Shan possess rich recreation resources which offer

potentially valuable multiple recreation activities.

The other recreation areas, such as special scenic
areas and forest recreation areas, are of smaller scale
and variable size. Except for a few areas, most are
greater than 25 ha. Perhaps the Northeaét Corner Coast
which has more than 10,000 ha is the largest. The next in
rank is Wu-Shan- Tou Reservoir with 7,000 ha, then Tseng-
Wen Reservoir with 5,000 ha. The smallest one is Tien-Hsing
(18) with 15 ha. It is predicted that in 2001, apart
from national parks in which recreation resources are
limited, used land area for recreation will total about
80,000 ha. This indiéates that more land is needed to

develop for recreation. As natural recreation resources

39



are limited with characteristics of nonrenewability and
nonrestorability, it is necessary to obtain a rational
balance between development and conservation of the

resources.

2.3 Problems of Managing Recreation Resource

Recreation resource management is the most important
issue in developing and conserving natural resources. The
adequacy of management is the key to success or failure of
the recreation resource planning. Nevertheless, resource
management is involved in a.complicated array of political,
economic, social, planning, development and conservation
problems. Having a small land ‘b-ase with an overcrowded
population, it is necessary for Taiwan to maximise profits
from limited recreation resources. In this section,
problems currently encountered in recreation resource
management are discussed.

1. Insufficient Data Base and Analyses

In general, recreation activities occur iocally and
seasonally. However, the basic surveys that have been
carried out in the part on recreation areas have had
little accuracy, for they have not considered stratifica-
tion by 1locality and time of year. Furthermore, the
percentage of people who participate 1in recreation
activities, the average person’s 1life style and social
backgrounds of tourists, etc., have not been analysed
sufficiently. Consequently, after the official inauguration

of a recreation area, it happens that in peak seasons the
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number of visitors far exceed the capacity of the
recreation facilities. On the other hand, in a low season
the number of visitors are far fewer than the expected

minimum, so that it is impossible to make ends meet.

2. Planning Has Become a Game of Numbers
Quantitative planning technique has been gradually
adopted in planning method. However, without a sound
theoretical base and reliable data bases has been

criticised as simply the manipulation of numbers.

3. Ignoring Carrying Capacity Factors

Since the opening of a recreation érea, many
environmental and ecological problems have been generated
as the result of neglecting carrying capacity at the
planning stage. For example, increased soil compaction
due to visitors trampling on it has seriously damaged
ground cover vegetation. Road and recreation facility
construction has affected 1local soil and water
copservétion. Finally, the logging of trees and increased
noise has adversely affected wildlife habitat and

significantly lowered recreation environmental quality.

4. Ignoring Recreation Resource Evaluation
In recreation planning and development resource
evaluation has been ignored. It not only has prohibited an
effective utilisation of the recreation resource, but it

also has reduced the valuable recreation experience of
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tourists.
5. Lack of a Coﬁprehensive and Practicable- Recreation
Resource Management Plan
Preéently, recreation planning puts more eméhasis on
technological development and less emphasis on long-range -
planning such as managing resources after the devélopment
phase. Hence it is as yet impossible to exhibit the

superiority of any far-sighted plans.

6. Lack of Professional Planning Knowledge
Those responsible for recreation area development
plans are usually engineers of general training who lack
knowledge about conservation. Due to the shortage of
environmental science professionals, the development of
an area in fact creates hore environmental pollution and

aesthetic distractions.

7. Lack of Alternatives in the Development Plan
‘ Recreation,development plans ofteﬂ iack attention to
alternativeé.'This not only reduces flexibility but also
presents comparisons from being made of development and

conservation costs between alternative plans.

8. Lack of an Environmental Monitoring System
Lacking a sound enviromental monitoring system and
effective environmental protection laws, it is impossible

to prevent environmental damage during or after the
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development of a recreation area. It is also difficult to
perform the right treatment at the right time on

conservation problems under these circumstances.

2.4 Conclusion

Owing to the influence of socioeconomic factors, the
demand for recreation space in Taiwan will inexorably
increase in the future. According to this prediction, the
total person visits to recreation areas will increase.
Although the planned and already developed recreation
areas are relatively épacious, many adverse‘factors have
affected efficient  use. These problems may cause
unrecoverable destruction.vHence, it is necessary to
prepare thorough plans for development and management as
well as protection and conservation which may achieve the
desired objectives and make effective use of recreation

resources in order to maximise tourist satisfaction.

The land base of Taiwan is limited. Under pressure of
expanding recreation demand, thé most urgent'task facing
Taiwan foday is how to create an optimum land use. In the
next chapter, planning theories and methodologies are
reviewed and discussed. It derives an optimum recreation

planning system.
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CHAPTER 3
REVIEW OF THE EXTISTING METHODS

3.1 Introduction

As mentioned above, the most directly prescriptive
space form is based on the land-use plan of a recreation
area in terms of the management of recreation resource.
Therefore, when the existing methods are concerned
environmental planning methods and'céncepts which are
always adopted in the planning of a recreation area are

discussed in this study.

Land use planning is a continuous process of resear-
ching, analysing and synthesising. It consists of surveys
of land resource status, potentials and 1limitations;
analyses of future social needs. and aspirations as well as
their interrelationships; and; based on those investiga-
tions and analyses, to propose alternati&é plans, evaluate
them and recommend the best plan for implementation.
After implementation, results should be reviewed and
compared with aiternative plans. This should be repeated
pefpetually so that any changes in envirohmental
conditions, technology, human demands and other important
factors can be taken into planning consideration.
Recreation resource management can be defined as taking
recreation resources as a planning theme, incorporating
land 'capability and suitability to classify lands into

proper usages, so that the demands of tourists can be
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pursued.

Since the earl§ 1960s, several studies on recreation
resource planning have been published. There is éxténsive
literature which explores theories and methods of recrea-
tion resources planning. However, moét of it discuss it
subjectively. Environmental protectionists, for example,
advocate recreation planning based on environmental
conservation. Earlier recreation planning, however,
accommodated the psychological demands of tourists. In this
chapter the discussion is made from the sociological and
ecological points of view, to provide basic references for

planning of rational recreation systems in the future.

3.2 Planning Methods Based on Sociologv

The nineteenth century scholar, Moritz Latarus,
considered that_leiéure time.provides‘physiéai and mental -
relaxation 'and removes fatigue. It 1is a'_human basic
necessityfl) | Driver and ‘Toche£2) also recogniéed that
"Recreation is a human experience{ This experience is
pursued by human inner demand which is voluntarj dufirfg
unpressured periods of time". In 1966, Wager proposed three
prerequisites for recreation ﬁanagement and planning: (1)
the objective of recreation management is to provide human
benefits and welfare; (2) by participating in recreation
activities, tourists obtain” recreation satisfactien and
positive experiences; and (3) the quality of recreation may

be different due to the degree of tourist satisfaction.
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It is apparent that recreation activities are engaged
rin’because they are part of the basic demands of society.
The :equest for goéd recreational environments usually
depends on the tourist’s interests, expectations and
ability to appreciate. Therefore, from the viewpoint of
sociology,v the tourist’s ideas and behaviour are the most
important factors in planning. They also play the most

important role in the management of recreation resources.

Since the 1950s, recreationrplanning.has developed in
two direcﬁions}3) One has shifted the focus from site-
oriented planning to a local and'regional orientation. The
other has shifted from monofunctional to multipurpose
planning. The latter accommodates different types of 1land
use on the same piece of land. This trend makes recreation
planning more complicated because new recreational

functions mayvbe added and require a different planning

structure.

3.2.1 Planning with Public Participation

Public participation in planning is a current trend
that started in the 1960s. It has two major objectives: one
is to involve government and people together, have them
communicate or exchange their opinions, as well as to
increase the reliability of the planning. The other objec-
tive is to promote a democratic way of achieving ,sociai

and political purposes.

48



(4)

In the United States, for example, the Wilderness
Act. of ;964 requires that federal agencies in-charge of
national parks should hold public hearings before proposing
wilderness area plans. The (U.S.) National Environment
Policy Act (NEPA) of 1969 has increased involvement in
management of federal lands. NEPA requires U.S. governrﬁent
officials to be responsible to the public by not only
making an Environmental Impact Statement public in
advance, but also the statement should include the
public’s suggestions and recommendations and explain
whatever actions are takeﬁ by the government agency.
Otherwise, any interested parties neglected can sue or file

a written complaint to a Federal Court.

According to degree of public involvement, planning
with public participation is classified 1into these five
categories:  advertisement, persuasion, inquiry, partner-
ship and public decision. The - public inquiry mode was
formerly adopted, but the government and the public seemed
-never to_ completely trust each other. As a result, this
created unnecessary resistance. The best way would seem to
be to l.eave it entirely to public decision, but in reality
it is almost impossible to carry out that mission.

Consequently, the partnership mode is advocated more now.

There are three steps in executing the partnership

mode: (1) information exchange phase~--give plenty of
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information to the public to study solicit and make
sﬁggestions; (2) idea examination phase--propose the
government idea and give it to the public, committee or
experts to‘inspect and criticise; and (3) plan gvaluation
phase--evaluate alternative plans and select the most
beneficial and least harmful pian. This provides

opportunities for learning from each side.

Although it is a time consuming process, the results
are always the most satisfactory.'The process is summarised

in the flow chart below: (Fig. 3.1)

Coordinate
Public Groups
[ Plan Objectives | | Public Participation & Institutions
in Objectives
|
e, .
| set Up Objectives } { Public Hearing‘FI:
- Basic Information
Collection Symposium Prepare Alternative
A & Plan
Investigation by Seminar ‘
Questionnaires
- Public Committee Evaluation Prepare Draft Master.
of the Alternatives , Plan
- Propose the Master Review of the Master Plan

Plan ' by the Committee & Public

Figure 3.1 Flow Chart of Planning with Public Participation
(Source: Li, 1986)

In the process, it is better to have the public
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involved in each step of planning. However, there are
several limitations to be considered: (1) the public’s
ability and knowledgé of the subject and their conception
of government credibility; (2) whether all goverﬁment
agencies involved are agreed on public participation;-(3)
the inéfficiency, longer time frame and gréater efforts
required; (4) ﬁigher costs. To date, there have been only
a few.successﬁxk cases of national park planning in the
U.S. and Canada which involve public participation. Golden
Gate National Recreation Area and Yosemite National Park .

(5)
both in the U.S. are notable examples.

Natural recreation resource planning is complicated
and costs tremendous amounts of money, labour and time when
it includes public participation. There is no doubt that
public participation in planning not only raises the level
of pubiic education cbﬁcerning recreation resource
management, but it also collects sufficient information
about public>opinions and demands. Cdnsequently,'the plans
meet the public’s demaﬁds. In the long run, it saves on
expenditures or unwanted facilities for visitors to
recreation areas. Therefore, methods of involving the

public are worthy of continuance.

3.2.2 Planning with the Recreation Opportunity Spectrum (ROS)
Recreation opportunity is created by a person. in a
special environment engaging in a recreation activity to

obtain an expected recreation experience. In order to
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provide recreation opportunity, the following three
conditions should first be understood: (1) the tourists’
recreation experieﬁces when engaging in the special
recreation activity; (2) the special environmental
conditions which are needed to meet tourists’ recreation
objectives; and (3) provision of the necessary environment
to satisfy tourists desires for recreation experiences.
Based on these ideas, Clark and Stankey proposed the ROS

(6)

planning system, in 1979.

The planning objectives of the Recreation Opportunity
Spectrum are: | |

(1) identify recreation objectives;

(2) encourage planners and managers to recognise the
importance of recreation activities, environmental
qualities and recreation experiences;

(3) achieve a balance between recreation supply and
demands;

(4) verifying recreation types, recreation volume and
recreation quality and those that cannot or should not be
provided;

(5) provide guidelines for management decision
making;

(6) evaluate the. effectiveness of recreation resource
utilisation;

(7) provide information services to promote public

participation in planning.
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In order to achieve these objectives, a planning
process .can be followed:

(1) estimate £he amount of demand according to the -
ROS classification;

(2) evaluate ROS quality and quantity;

(3) evaluate feasible types of activity and quality
of ROS;

(4) develop alternative recreation opportunities;

(5) compile recreation opportunities and other
resource uses;

(6) develop alternative resource allocation plans;

(7) set up a develophent plan;

(8) set up a management planQi

The ROS is still in the development stage, so there is
no practical example available. But the following flow
chart may be helpful in the implementation of ROS planning:

(7)
(Fig. 3.2)

In éummary, the concepts of the ROS method are fresh
and its theoretiéal bases are profound. It offers valuable
principles that can be applied in planning. However, it
does not give detailed definitions on recreation'demahd‘and
supply. Neither does ROS give a standard for acceptable
change to recreation managers. Furthermore, most recreation
activities are provided because they are demanded by a
majority of people. It is recommended that a study be

conducted to determine the influence on individual
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Flgure 3.2 Recreation Opportunity Spectrum Flow Chart
(Source: Clark, 1979)

perceptions of the recreation experience dﬁe to crowded
conditions. So that a rational management plan of the area
can be set up to satisfy not only the majority of the users
but also the recreation demands of more indiyidalistid

. users.

3.2.3 Planning with the Limits of Acceptable Change (TAC)
‘The concept of ROS is adopted in this planning
process. Three classes of recreation opportunity spectrum
are delineated for the pur?ose of increasing the variety of
recreation opportunities(.g) They are wild, semi-wild and
simple. .By using field survey, a criteria for the

protection of environmental setting of wilderness areas can-

be made. Then, by the way of management measures, the
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ideal recreation environmental setting may be attained.
Next, a monitoring system is set up to feed back
information concerned and to periodically update management

(9)

measures.

.This method requires definition of wilderness area
status. . Through managemént measures the desired recreation.
environment is achieved. The main steps of planning
procedures aré;?)

(1) identify the problems of the recreation area and
their significance;

(2) decide which problems should be solved;

(3) define and explain the scale ofiROS;

(4) identify resourée index;

(5) carry out resource surveys;

(6) draft standards applicable to various resource
and social conditions;

-(7) formulate. ROS alternatives and management
measures;

(8) evaluate all alternatives and select the best
one;
(9) execute the plan, monitor resource and social

conditions.

Although this method is still developing and no actual
case exists, the process for the management of a recreation

(8) -

area has been carried out as shown below. (Fig. 3.3)
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First Step Second Step Third Step Fourth Step

Recreation Specify Develop Monitoring

Survey Management Management and
Objectives Measures Evaluation

1. Physical 1. Develop 1. Set up 1. Moni-

and Ecologi- Management Management tor Area

cal survey concepts Site & Conditions

Standards

2. Social 2. Select 2. Decide 2. Eval-

Survey the Best Management uate Area
Concept Types Conditions

3. Manage- 3. Develop

ment Special

|Environment Objectives
Survey
/I\

Figure 3.3 Recreation Planning Process of the Limits of

Acceptable Change (Source: Stankey, 1984)

There is a close relationship between the LAC and ROS
methods, but their planning concepts are quite different.
The ROS method is based solely on the tourist experience
and aims to increase the tourist recreation opportunity,
but neglects the viewpoinﬁ of management. The LAC method
supplements this shortcoming and offers a new plaﬁning
concept. Yet, the concept is not perfect. Further research

is needed.

3.2.4 Social-Psychological Carrying Capacity

The concept of recreation carrying capacity was

first proposed by Lapage, in 1963. He considered that

recreation carrying capacity was the maximal usage of a
site when a satisfactory recreation experience is obtained
by the tourists without

majority of undergoing
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deterioration to the site. In 1964, Wager stated that a

recreation site offers a certain psychological experience.

1

A

Its acceptable usages are variable depending on the
expectations of experience quality, management patterns,
site factors, recreation types and visitors’

(11)
characteristics.

Application of the concept of social—psycholoéical
carrying capacity to recreation planning has been appearing
in.the literature since 1972. Among these is the concept
based on economic utility theory proposed by Fisher and
Krutilla (1972)f12%heir hypothesis is that tourists are a
homogeneous group having a similar econoﬁic background.
Tourists pursue a wilderness experience that may be

termed "solitude" and can be indexed by the number of

persons met on the way. This index 1is negatively

correlated to tourist satisfac-tion. An increase in the -
number of tourists entering ‘a recreation area decreases
the tourist’s degree of satisfaction. Degree of

satisfaction may‘not fall to zero, but at a certain

crowding index the recreation carrying capacity is reached.

In 1972, Tivy proposed that the law of the minimum or

limiting factor should be applied in the determination of

recreation carrying capacity. Also, a matrix analysis

using a "land deterioration” standard as criterion
(13)

is adopted. Oon the other hand, Hammon (1974) used a

system operation method to determine recreation carrying
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(14) '
capacity. In his system, the output data derived from

system objectives should be so quantified that a comparison

with a defined standard could be made.

In 1975, the Bureau of Outdoor Recreation, U.S.A.
entrusted the Urban Research and Development Corpdration to |
study the best system for determining recreation carrying
capacityflS)A total of seven Bureaus of Outdoor Recreation
parﬁicipated. and offered their recreation areas for the
study. A random sampling method was used. The survey
results were compiled and those social and physical factors
affecting the recrgation barrying capacity were screened
out. Based on the information the carrying capacity was
calculated for each recreation activity. The drawback of
the method is the subjective resource survey and the high

cost of the survey.

Planning processes differ by area and by planning
objectives. Nevertheless, the principle is to arrive at
the optimal land-use plan by analysing and assessing the
relationship between characteristics of recreation
resources and visitor demands. In recreation planning,
quality indices are determined first, then planners can

figure out the recreation carrying capacity.

Recreation quality increases or decreases depending on

whether the carrying capacity is not reached or exceeded,
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respectively. To apply this method, therefore, it becomes
necessary to define a clear desired recreational quality

as well as planning:and management objective.

To date, the main purpose of using recreation carrying
éapacity in planning has been to use the results of

index for developing

calculations as an recreation
resources. The process - flowchart applying this
' (16)
method follows:
Planning 1 Factors Affecting !
Stage | Carrying Capacity !
! )
Planning -i)Recreation i
Objective | Quality m————- 4
: ; Correlation
| . | —>between —
' ! Activities| Recreation
| Social-Psy-! Recreation | yActivity
Recreationi chological | Activity Zones
Demand I’ Carrying ﬁ: Types ,
| Capacity ! Suitabil- | Recreation
! ‘ 1 ity of. carrying¢—
1 | . .
! : _9Regreat%gg. Capacity
1 ' Unit for
i Physical- | Recreation Recreation
Recreation!, Ecological | Activity Development
Site ' carrying | ' _
I Capacity ' Recreation
Carrying
Capacity
Index
Figure 3.4 Recreation Carryving Capacity Measurement

It 1is

Process (Source: Stankey,b1976)

evident from the "recreation activity zones"

and "recreation carrying capacity" in the above chart that
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in the process, the recreation carrying capacity of each
zone 1is measured based on the predes‘ingnated land area.
However, in the actﬁal process the land allocation should
be the end product. In other words, the measurement of
land area shoﬁld come after the measufement of carrying

capacity which 1is merely one of the factors considered

in the land use planning.

These methods are based on the theory of social-
psychological carrying capacity. Among them, the BOR is
the most practical and commonly used. In addition, the
author carried out research entitled "A Study on Ta-Keng
Tourism Farm planning".(l7) The study showed that the
application of the recreation carrying capacity concept to
landuse planning is possible. A single objective linear
programming model was used to find out the optimum landuse
plan. Several alternatives can be parriéd out in a limited
time. It was evident that the application of a
mathematical programming model to recreation resource
management 1is feasible. Furthermore, recreation carrying
capacity has been used as an index of environmental
quality, but it had not been used for physical planning.
The result of that study challenged this lack and showed
that recreation carrying capacity should be one of the

major planning factors.

3.2.5 Delphi Method

This is a method developed at the Rand Corporation in
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the U. S., 1in 1960, through the cooperative efforts of
(18)

several researchers. It operates similar to the public

participation method; but the public involved in evaluation

is limited to specialists only. Several interviews,

anonymous questionnaires and information feedbacks are

provided to the participants. Finally, through shuffling . .

and reshuffling individual opinions, it is reduced to a

collective decision to be used in the planning.

The Delphi method was applied primarily on establish-
ing objectives and predictions of future technological
breakthroughs. In reality,'it is the prediction of random
events by consolidating group opinion. It does not involve
itself with the participants’ psychological hindrances. The
actual application steps are shown in the flow chart below.

(18)
(Fig. 3.5)

The merit of the Delphi Method lies in the anonymous
questionnaire sﬁrvey which excludes undue pressures
usually exist in a group meefing. its merit also lies in
the repeated operations which continuously feedback new
information to aid in reaching a final decision. Therefore,
the precision and level of confidence are quite high.
However, the process is very complicated, the unit cost is .
high and the time needed to complete the process is long.
Hardest of all istinding experts to participate in the
project who are knowledgeable and can maintain objective

views.
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Opinion {Objectives | [Foreign & Resildents
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Related __ePlanning .| | Information Survey
Agencies Principles Collection
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Plans |Analysis
J L{Field Survey |
Recommended | ||Marketing
Plans ' Survey Comparison
‘ with Other
| [ Intermediate Experts . 1 Local Recrea-|
Report 4 Opinion tion Areas
Survey
Physical ' Estimation of
Planning - Number of
Tourists
Recommenda- .
tion for Tourist’s
Implementa- : 4 Questionnaire
tion ' Survey
1
Report
Preparation

Figure 3.5 Flow Chart of Planning Using Delphi Method
(Socurce: Turoff, 1980)

3.3 Planning Methods Based on Ecology

A poor society' may tolerate poor environmental
conditions which, perhaps, are cbnsidered infolerable and
disastrous to.a developed, wealthy society. As an economy
develops and GNP -advances to a certain point, the
ecoiogicél.environment related to people’s daily life
becomes the focus of public attention. Again, from the
viewpoint of recreational needs, it is obvious that modern
humans living in a concrete jungle will not be entirely
' satisfied by artificial recreation facilities and simple
physical stimulation. Therefore, in recent years, it has
become fashionable to pursue and enjoy environmental

conditions of an undeveloped natural status or wilderness
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area. In response to this trend, many new recreation areas
have been opened. However, most of the recreation areas
were developed without detailed investigations -and
planning. They have ended up causing undue depletion of
limited resources and unnecessary destruction to the

aesthetic natural environment.

Barry Commoner, who authored a book entitled The
Closing Circle, has warned that we are on the way to commit
suicide. The environmental debts accountable are clearly
visible in front of our eyes. This suggests that we can

take only one of two paths of action: (a) establish a

rational society that can rationally utilise and
allocate global resources, or otherwise, (b) resort to

(19) '
neobarbarisn.

A German environmental scientist, K. Buchwald, in his
"Recommendation to the Republic of China’s Enviropment
Policy" pointed out that the prlmary target should be the
perpetual .malntenance. of producthlty of natural
environmental resources. The second target should be to
estabiish a consolidateé‘land use model of the best
combinations of aesthetics and écology. The third target
shouid be to establish and maintain the best multiple land
use plan, in view of aesthetics and ecology.(ZO) Thus
rational allocation, utilisation and conservation

of nature resources have become an important theme of

modern recreation planning and management.
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According to data existing today, it is obvious that
the destruction of natural ecological balance usually has

been caused by improper land use. Only by careful planning

can the faults be alleviated.
The followings are the important recreation resource
planning methodologies developed from the viewpoint of

ecology.

3.3.1 Ecological Planning Method

In the early stage, the ecological planning method
tends to concentrate on thé analysis of a single natural
factor and the formulation of space structure. Scholars
such as Angus Hills, Philip H. Lewis and Ian McHarg are
the representatives of this method. Among these, Ian
McHarg and his colleagues conducted a series of coopera-
tive studies and experiments and. formulated the ecological
planning method. People involved 1in this work included
Nicholas Muhlenberg, who introduced integrated ecological
theory ih_196§;man' anthropoibgist, Dr. Yehudi cCohen,
‘introducéd anfﬁropological theory; and Nacendra Juneia,
who with McHarg, co-authored the natural resource survey

(21)
of the ecological planning method.

This method puts emphasis on the analysis of natural
processes, for which the data collection and analysis of
the resources are based on the degree and priority of the

effect of natural factors. In the meantime, the relation-
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ship between land use and natural environment is analysed
according to the opportunities and constraints of land so
that optimal development allocation and patterning can be

obtained.

The planning process of the ecological planning
method is as follows§22)(Fig. 3.6)

(1) inventory: define every single part of the system;

(2) analysis: analyse every single part of the systemn;

(3) synthesis: interaction betﬁeen different p&rts
‘of the system; |

(4) alternatives: different development expectations
from different users; “

(5) implementation: strategies, methods, and
processes for alternatives;

(6) testing: test after a long period the plan used.

|

Eand Uses Development Actlvities Affecting Processes
Regulated [ |Regulated by k. {Limits defined by
by zoning &| |ordinances setting standards
ordinances '

Natural Factors Values Land Uses
Expression of operative Defind by | =xpression |
natural processes as | society as of life -
understood by acceptable fulfillment
current state of the art exploitation

Figure 3.6 Guidelines for Ecological Planning (Source:
Berger, 1987)

Basically a scientific model is used to allocate land
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use in the method, i.e., the natural resources and social
factors data are put into a model. Then the land-use
" types are analysed by a mapping technique. .In . the
process, the method establishes a series of matrices to
measure the criteria of each stage. Thus | it has a
feedback approach. In addition, the interactive
relationship between different ecosystems is considered;
also the 1interaction between human activities and the
environment are predicted. However, subjective prediction
in. this method is not avoided and the mapping techniques
are complicated and difficult to employ. This decreases

the reliability of the results.

3.3.2 Physical-Ecological Carrying Capacity
Physical-Ecological carrying capacity was proposed by
Neriker and many other biologists and ecologists in 197é?3)
The purpose was to assess the impact of visitors on the
site, then decide whether the site should be closed for
regeneratiqn . or opened for recreation. . Thus a total of
ten land ecosystems in %lorida were selected to study the

effects of hiking and camping activities on the site

quality.

The data collected include soil density, root system,
water precipitation, leaf 1litter weight, humus depth,
grass and seedlings, shrubs, climbers and so forth. The

data collected were then compared with the control area
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data; the effects of hiking and camping on the
environment was measured. Finally, a matrix graph was

used in displaying tolerance limits of the ecosystems.

From the measurement of physical-ecological’ carrying
capacity (Fig. 3.4), it 1is evident that the tolerance
limit in thié method was used as the planning base
in deciding which kind of recreation activities, what
intensity of development and which management objectives
should be taken to prevent the area from being over used
ecologically. Whenever thé intensity of recreation
exceeds the tolerance liﬁit the activities should be

curtailed.

However, an energy flowchart based on the enerqgy
flows occurring in the ecosystem was constructed in this
method. Within the flowchart, several of the measurable
points were selected for . observatipn. Therefore, the
method puts emphasis on ecological aspects of the
ecosystem and neglecﬁs other .related factors; in addition
no systematic study and analysis were made for recreation

activity demands.

3.3.3 Regional Ecological Planning Method o
The Director of the Graduate School of Landscape
Architecture and Regional Planning, the = University of

Pennsylvania, Ian McHarg, proposed an -ecological planning

method in 1975.
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The method is based - on the hypothesis that the
natural environment is a product of evolutional processes
that are mutually controlled and affected between
geological and ecological factors. The relationships ?r

(24

interactions between the factors are shown below.

(Fig. 3.7)

———=Gathering Area
[Wild Animals| Plants

L Gathering Are C]
———Plant Types L
Underground }——Plants Types I
Water
l* Surface Precipitation M
Water
Water Water o L ¥ Surface A
Level Seepage Rocks
—Erosion T
Solls A Tobography |
——Microclimate | —iE]
Raw Material
Bedrock

Figure 3.7 A Simplified Movements of Natural Environment

Elements(Source: Chen, 1981)

The method requires thorough observation of the
interactions between various natural environment factors
to really understand the ecosystem of a §iven area. Steps
required in -the ecological planning method are:

(1) define an ecological planning area based on land
or area ecosystem unit, not on administrative unit;

(2) evaluate the environmental resources, prepare an

information base map and incorporate ecological and
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sociological data on the base map;

(3) analyse the supply-demand situation on the -base
map, and assess éhe recreation supply capacity including
fragile and dangerous areas and the level of social deménds
including demands for industrial construction;

(4) prepare land use plan, construct land use .
suitability survey maps,b and then check with land
information records and define proper planning frame;

(5) evaluate the effect of new plan on ecosystem. It
is divided into three categories:

a. effect of change during site preparation
period;

b. perménent effect caused by construction of
permanent structures;

c. effect on workers’ daily 1life during
construction period.

(6) evaluate each resource separately in terms of its
. environmental factors relative to various 1land use
opportunities énd limitations; | ‘

(7) make an - overall evaluation of land use
suitability;

(8) evaluate the compatibility of land use between
the area and adjacent outer areas, retaining those
compatibie uses and separate those conffadictory ones;

(9) evaluate the compatibility of land use within the
plan area, use the map overlay method to find the best land
use combinations and identify those land uses which are

acceptable on the same site;

69



(10) carry out a small-scale preliminary assessment,

select special and small-scale sites and execute a

L

resource assessment;

(11) conduct an Environmental Impact Assessment,
evaluate the impact of human behaviour on the environment
which could have negative or positive influence, feed:

(25)
back the assessment and modify the land use plan.

The processes above are summarised in the
(26)
following chart.

First Stage |Preliminary Regional Role__asite Area
‘'Plan Study Assignment Detsrmination
| m—————————— 1
Second Stage Environmental
Resource
Assessment
Third Stage Land Use : M
: Planning
r 1
Fourth Stage |Environmental||Single Supply-Demand
Impact Resource Analysis
Classifica- Evaluation
tion L
3 A L
Region Qverall Quter Region
Resource | Resource Resource
Evaluation Evaluation Assessment
L L
Site Environmental
' Resource : Impact —
Assessment - — Evaluation

Figure 3.8 Flow Chart of Simplified Ecological Planninag

Process'(Source: Hwang, 1982)

The simplified ecological planning method is a well

organised system, has a clear flow of production processes
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and calls for a wide and thorough resource investigation.
Therefore, it has provided illustrative ' explanations and
indices for evaluation of future human behaviour on the
environmental factors which are fed back to modify the

land use plan.

As to land allocation, it is based on the land use
classification indices and environmental factors. A
matrix is then made by using land use opportunity and
limiting indices. ©Land use classification is determined
by the mapping method. The environmental factors are
evaluated by three levels,- high, medium and low to provide
an index fdr land use form selection. This method has
provided detailed evaluation tables or matrices at each
planning stage. However, the tables or matrices are not

quantified.

3.3.4 Landscape Planning with Ecological - Structure

Tﬁis method was proposed, in 1978, by K. Bu_chwald,
_Difector of'tandséaéé”andiﬁéfufé Tecﬁnglogy College,
‘Hannover University, West Germany. The method stresses the
importance of ecological environmental factors in landscape
planning. Also, in a diagnostic environmental survey,
special attention is paid to the detérmination of the
stability of the ecological structure and the ecological
and visual conflict zones caused by different landvuses.

(27)
The planning procedure flow chart is shown in Figure 3.9.

71



This method of 1land use planning is based on the
stability of the ecological suitability and the inter-
relationship between ecological and visual evaluation of
the landscape for different landuses. The method: stresses
the importance of landscape and ecological diagnosis, but
neglects recreation activities and other influential
factors. MoreoVer,’from the iandscape evaluation and
ecology diagnosis, it is possible to wisely estimate the
ecological and structural suitability for landuses and
zones of ecological and visual conflicts caused by
uncompatible landuses. However, no explanatioﬁ is made
about how to solve the problems. Also, no explanation
is made about the study and analysis of people’s demands

for recreation activities.

|Ascertaining of the Problem|

L
{ Landscape Analysis. |
1 Landscape Diagnosis |

[Working out Landscape Plan |
L

Integration of Landscape
Plan into Town and Country
Planning )

Political Decision for
Alternative Plans
T

[ Program for Performance |

i Controlling |

Figqure 3.9 Flow Chart of Landscape Planning _ with

Ecological Structure (Source: Buchwald, 1978)

3.3.5 Landscape Ecology Planning Method
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This method was proposed by the present author, in
1985, 1in the research paper "A Study on Landscape Planning
for the Third Nucléér Power Plant ‘Site and Its Surrounding
Area"fzs) The method employed aerial photo maps overlaid
Qith appropriate size of grid cells according to the site
character, and divided the area into more than ten
thousand grid cell units. Two computer programme
packages, called MAP and VIEWIT were used to analyse
the natural environmental factors of each cell unit. The
input data include information about topography, slope,
aspect, soil, geology, microclimate, zoological and
biological ecology, environmental visual quality and
others. Another computer progfamme package, BIBﬁE; was
used in analysiﬁg and compiling the ecological status of
each cell. All the data were filed in the data bank and
can be updated. The data will be combined with related
data, such as social and economic factors, recreational
factors, acts and codes and data gathered from
qﬁestionnéires, for the purpose of- preparing alternative
land use'plans.'The master land use plan then can be
selected after evaluation. The other related detail plans
were proposed. These included the ecological conservétion
.and soil erosion control plan, landscape improvement
plan, recreation plan, interpretation plan, transportation
management and improvement plan, detailgd plan, phasing
and zoning plan, financial plan and manageﬁent plan. The
overall planning procedure is outlined belowfzg)

1. establish planning theory and method;
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(1) study related plans and regulations

(2) understand clients’ demands-

(3) provide iﬁformation about the environment from a
professional judgement

(4) establish plannihg objectives

(5) establish work 1list to attain the planning

objectives.

2. carry out surveys and analyses;

(1) natural environment: topography, soil, geology,
microclimate, water resources, animal and plant ecology,
etc. |

(2) social-economic environment: population, present
land wuse, ownership, production activities, public
facilities, transportation, existing buildings, future
development plan, etc.

(3) visual analysis: road visual sensitivity
analysis, landscape spacial Quality analysis, scenic spots
viewshed analysis, objective viéual computer analysis, etc.
| (4) tourism and recfgation: natural and artificial
rééféaﬁion resoufées, tourist numbers and tourist activity
models, existing and planned recreation facilities and
activities, existing and planned interpretation sfstem,
limiting factors in developing recreation.

(5) pollution problems: air, water, noise, garbage,
etc.

(6) dquestionnaires: residents, tourists, employees,

etc.
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3. synthesise and establish overall planning criteria;

4. complete master plan;
5. complete detailed plan;

6. complete planning work.

. . (29)
The process flow chart is shown in Figure 3.10.

The Landscape Ecology Planning is based on an in-depth
theory and clear planning‘process and evaluation methods.
The iﬁvestigaﬁion of environmental resoufces isrwidely
examined in this method. The interactions between ecosystem
factors is considered. As to the allocation of the land
base to proper uses, the method takes into account all
requirements and analyses, considers planning constraints,
confirms with related agencies, builds land use allocation
standardé,'and finally make alternative land use plans.
These alternatiye land use plans adopt the weiéhted

indexing formula for evaluation.

This method takes advantégé of a computer to ahalyse
complicated data and summarises it into the evaluétion base
with emphasis on ecology. It also take the ecology
conservation concept énd recreation function 1into

industrial site landscaping and land use planning. Not

only does it call for a systematic analysis of whether the
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Figure 3.10 Flow chart of Landscape Ecology Planning

(Source: Wang, 1986)
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industrial use should be developed of the ecological
‘ environment conserved, but it also provides a rational land
use plan. The method was applied subsequently in "A Study
on Landscape Planning and Design for the First Nuclear
Power Plant Site",(BO)"A Study on Landscape Planning and
Design for the Hsen-Aoh Electric Power Plant Siteﬁfl)and
"A Study ofvthe Ta-Keng Hillside Housing Estate Development

(32) '
Models in Taichung”.

3.4 Evaluation of the Existing Methods

To further underétand the differences and
similarities and the advantages and disadvantages of each
method, further evaluation is made of the planning methods
based on sociological and ecological factors,

respectively.

3.4.1 Planning Methods Based on_Sociology

1. Evaluation Items :
f(l) Unit cost;
(2) Length of operation time required;
(3) Complexity of the operation procedure;
(4) Whether"it is easily affected by man-made
factors, hence lowering its reliability;
(5) Whether it has particular difficulties;
(6) Whether it has particular value;
(7) Whether it could be quantified;

(8) Whether it is helpful for land use planning.
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2. Evaluation Results :

(see Table 3.1)

3.4.2 Planning Methods Based on Ecology

1. Evaluation Items :
(1) Practicality of land use
The main points are

a. Whether there is a reliable process for
planning land use;

b. Whether the land |use is based on the
results of resources sufvey and evaluation;

c. Whether there are alternative evaluations
and post-feedback evaluations.

(2) Quantifiability of the method
The main points are

a. Whether quantification can be made
during resources evaluation;

b. During the evaluation of land use, whether
its suitaﬁility_can be_quantified so as to determine its
areg size; | | |

c. Whether the post-land use evaluation can be
quantified.

(3) Comprehensiveness of the method
The main points are
a. Whether the research includes all

important factors;
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Table 3.1 Comparison of PlanninggMethods Based on Sociology

Acceptable
Change
(LAC)

measurable parameter
to define each re-
creation experience
and then to maintain
or: achieve ' the
desired state.

experiences can be
defined.

Planning Results Advantages Disadvantages

Methods

A. Public Through sufficient 1. Public opinion 1. Unit cost is too
Participation data collection, can be sufficient- high. ‘

presentation and ly collected and 2. Operation is too
discussion meetings, public demands un- complicated and
public opinion is derstood. time-consuming,
ascertained. 2. Educational effect and easily
- can be achieved. causes disputes.
3. Planners and man-

agers can provide

necessities accord

-ing to public

demands. -

B. Recreation Considers recreation |1. Has solid theore- |1. Tends to be
Opportunity demands, .resource tical basis. theoretical, not
Spectrum possibilities and 2. Addresses planning practical.

(ROS) capacity factors as - principles and 2. Only gives a hint
the basis for land direction of of ideas and
use to form a com- future study. principles; not
prehensive plan. ‘ practical in land

-use planning.
C. Limit of Based on a series of |1. Various recreation |1. Detailed resour- .

ces and demands
surveys must be
conducted at
high cost.

2. The idea is new,
but not practi-
cal. '
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Table 3.1 Comparison of Planning Methods Based on Sociology (contd.)

D.

Social-
Psycho-
logical
Carrying
Capacity

Fisher &
Krutilla

Determines wild land
recreation carrying
capacity based on
economic theory,
that is, "satisfac-
tion is willing to
pay." Value is count-
ed in cost-benefit.

Tivy

Makes use of a ma-
trix and takes "site
deterioration" as
the standard to find
the optimum carrying
capacity. ‘

Hammon

Uses systematic ope-
ration to calculate
the unit (person,
car, boat) amount
that momentarily
occupies any area
within the systemn.

Jaakson

BOR

Uses diagram to
evaluate land and
environment data and
map overlay method
to find the carrying
capacity of each
area.

The best range of

l.

Most of these methods are based on
surveys and interviews. Therefore,
what they represent is only a model
of a particular time in a particular
society. The results change as the
social structure changes.

Data collected by different operators
on the same site are often divergent.
The effects of recreation activities
on the affecting factors of the carry-.
ing capacity are diverse, so the var-
ious weights added to factors often
affects the outcome.

The methods proposed by Fisher and
Krutilla, Hammon and BOR are all
practical methods for measuring
social carrying capacity. Among these
BOR is the simplest and most practical
, but criteria is difficult to set

up.
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Table 3.1 Comparison of Planning Methods Based on Sociology (contd.)

(URDC)

carrying capacity
can be obtained
through the analysis
of the present sit-
uation areas. This
range can be used as
a basis for planning
, design and mana-
gement of the areas.

E. Delphi Method

Uses .questionnaire
lists to obtain
stringent answer by
making repeated
feedback to profes-
sionals.

ll

Facilitates close
group communica-
tion and decision
making..
Diminishes.group
pressure by fa-
cilitating anony
mous  decision’
making.
Reliability and
accuracy are high-
er by eliminating
personal views to
obtain a rational
conclusion.

The operation
process is com-
plex.

High unit cost.
A time-consuming
operation.

The profes--
sionals must
possess a proper
level of know-
ledge. Thus
their selection
is rather dif-
ficult.




b. Whether it 1is made concurrently for some
particular or easily overlooked effects and expected
effects. |

(4) Exclusivity of the method
The main point 1is whether there are
environmental factors to be repeatedly considered.
(5) Selectivity of the method
The main points are

a. Whether unimportant factors can be
eliminated and consideration of the main faétors
emphasised to save time, money and speed decision making;

b. Whether plan alternatives are considered
and whether the choice is flexible and rational.

(6) Objectivity of the method
The main points are

a. Whether the methods and . procedure are
scientific;

b. Whether the theoretical basis is extensive;

c. Whether the evaluation is quantifiable and
objective.

| (7) Dynamics of the method
The main point is whether the planning process
includes interaction and feedback.
(8) Accuracy of the method
The main point is whether ‘scientific methods and
instruments are used.
(9) Predictability of the confidence limits of the
method.
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The main points are
a. Whether there are many- uncertainties. that
must be presumed subjectively. If there are, the
confidence drops;
b. Whether there are  clear evaluation
procedures;
c. Whether the surveys of the resources and
environment are extensive enough. |
(10) Suitability of the method
The main point is whether the environment and

scale are suitable for the method.

2. Evaluation Results :

(See Table 3.2)

3.5 Conclusion
Since recreation resource planning is an important
but complicated task, it should have strong theoretical
Vfoundations' and employ scienﬁific methods. Héretofére,
.various experts and scholars of different backgréunds and
points .of view have proposed'pianning theories and methods
of vdifferent scope and dimensions. None of the theories
and methods, however, seems entirely rational, complete
and unbiased. For instance, the planning methods based on
sociology try to meet human recreation demands as a major
objective, yet ignore the limited carrying capacity of the
recreation resources. Their discussions are concentrated

on developing and establishing concepts and neglecting the
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Table 3.2 Comparison of Planning Methods Based on Ecology
Methods|A. Ecological B. Planning C. Regional D. Landscape Lanscape
~Planning Methods Based Ecology Planning with Ecology
Method on Ecological Planning Structure Planning
Carrying Method Method Method
Itens Capacity
Land l.Uses a detail-|l1.Based mainly 1.Check land-use|l.Land-use plan |[lL.Based on detail-
Use ed land-use on observation | classification| proceeds ac- ed survey and
planning pro- and recorded selection in- cording to the analysis. Use a
cess by diag- results of the dex with the adaptability computer pro-
ramme, analy- vegetation and environmental of the environ-{ gramme to anal-
sis and map soill, surveys factors to mental ecol- yse and over-
overlays. The and their rela-] formulate the ogical struc- lap every na-
alternative tionship with the opportuni- ture. But a tural environ-
plans come recreation ty and con- physical land- mental factor. .
from each activities, straint mat- use planning Finds out dif-
requirement converts them cries. Then methoed has not ferent classes
based on the into matrix use mapping been brought of the ecologi-
resources data of the to determine out. cal situation
evaluation and ecological sys-| land-use plan. on the site.
demand analy- tem that are Then land use
sis. tolerant of the is planned ac-
recreation ac- cording to the
tivities. The- planning crite-
reby proceeds ria and the
with land-use strategy is
planning, | brought out.
2.In the flow- 2.There is no 2.In each phase | 2.Uses the rela- 2.For alternative

chart, sets up
a series of
matrices to
check the ope-
ration stand-

obvious opera-
tion procedure
, So it is
difficult to
know how to

of the method,
detailed eval-
nation is made
from the lists

and matrices.

tionship of
the ecological
element and
the data as
basis to make

land-use plans,
index-weighted
scoring is
adopted for

evaluation to
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Table 3.2 Comparison of Planning Methods Based on Ecoiogy (contd.)

ards. It is a
circular eval-
unation.

conduct the

planning.

land~use

The evaluation
results are
applied to the
land-use plan.
Subsequently
the environment
is evaluated.

land-use plan.

determine the
best one.

Quanti-
fication

1.A. series of
matrices, are
set wup in
every phase
for the pur-
pose of check-
ing. The-
refore, eval-
unation has
been quantifi-
able.

2.In the land-
use plan, map
overlays are
adopted. Plann
-ing size is

based on demand

analysis. Thus
land-use plan-
ning is also
quantifiable.
Nevertheless,

the mapping

In the soil
and vegetation
observation
records includ-
ing speed of
water penetra-
tion, soil den-
sity, root sys-
tem, etc,, all
are recorded
as numbers and
turned into
"Changeable
percentages"
used as index-
es..Then, with
X=10/the high-
est changes as
the equation
to calcalate
the effect-
data, they are
placed into
matrices. With
this method

1.In land-use

planning, some
of the indices
are guantifi-
able. Those
that are not
can still be
used as the
basis for de-
termining the
priority . of
land-use.

2.This proceeds

through format,
matrices and
diagrams' for
evaluation.

Not all are
quantifiable.

Because the
ecological
element can be
set apart and
further analy-
sed, they can
be quantified.
But there is no
information to
show how the
quantified
data are used
afterwards.

1.The results of

the resources
survey and
evaluation are
quantifiable.

2.The suitability

land use is
indicated by
indices. How-
ever, land-use
planning is in-
dicated by diag-
ramme. They are
not clearly
quantifiable.
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Table 3.2 Comparison of Planning Methods Based on Ecology (contd.)

soill and

operation is
rather diffi- vegetation be .
cult. ‘quantified.

Compre- 1.
hensive-
ness

Physical-
ecological and
social=phycho-
logical fac-
tors are taken
into considera-
tion and form-
ed into matrix
in this method.
Survey of the
aspects ranges
thoroughly and
extensively.

Based on the
above analysis
to determine
land use, it
is a detaileqd,
practical, and
reliable pro-
cess. Thus it
has comprehen-
siveness.

1.Based on the

enerqgy flow
transformation
of the vegeta-
tion, a diag-

ram is made
from which
some measur-
able changes
are found.

Next, ecologi-
cal system ob-
servations and
recordings
proceed.

2 .Because the

main themne is

plant ecology,
it has no com-
prehensiveness.

1.The

environ-
ment survey
and demand con-
sideration fac-
tors of this
method are
thoroughly and
extensively.

2.To determine

land-use
index

matrices are
adopted. Fac-
tors listed in
the matrices
include geology
, soil, topo-
graphy, present
use, etc. 'All
have comprehen-
siveness.

the
plan,

Analysis of
environmental
factors are em-
phasised, espe-
cially suita-
bility of the
ecological
structure of
land use. It
is a method
restricted to
ecological dia-
gnosis. Thus
it has no com-
prehensiveness.

1.The resources
survey ranges
thoroughly and
extensively.

2.Based on re-
sources survey
evaluation and
present condi-
tions, the
land-use plan
is formulated.
Thus is has
. comprehensive-
ness.
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Table 3.2 Comparison of Planning Methods Based on Ecology (contd.)

Exclusi-
vity

The relation-
ship between
constraint and
opportunity
maps exclusi-
vity.

Its land-use
plan is based
completely on
the matrix
data, of the
ecological
system toler-
ance -of the
recreation
activities. It
is restrained
when the toler-
ance is exceed-
ed. However,
no sign of the
conflicts and
restraints be-
tween ecologi-
cal conditions
and recreation
activities are
shown.

Classifies
land-use cri-
‘teria as '"com-
pletele un-
suitable reg-
ion", "Strict-
ly restrained
region", etc.
When the si-
tuation of the
resources fac-
tors in con-
flict with the
demand require-
ments is met,
restraint is
applied and
the land is
used in a
different
degree.

From its land-
scape and eco-
logical diag-
nosis, the
adaptability
of the ecolo-
gical structure)
and the ecol-
ogical visual
conflict zone
produced after
land use can
be understood.

For the factors
that conflict,

" the weighted

scoring method
is adopted to

handle unavoid-
able exclusivi-

ty.

vity

Selecti-fl1.

demands and

Its land-use
plan is deter-
mined by find-
ing the rela-
tionship be-
tween land-use

natural factors
before the re-

.Neglecting

“points of the

quirements are

consideration
of other fac-
tors, it focus-
es on important

plant ecology.
It has absolute
selectivity in
the relation-

1.Each of the

oppprtunity

and constraint
indexes of the
land-use types
is classified
into high, mid-
dle and low.
Then the land-
use types are

.In the process |1.

of planning,
the important

points of land--

scape ecology
have been add-
ressed, while
activities and
other factors
have been neg-

Environmental
factors are
weighted by
scoring. Impor-

.tant factors

have highly

weighted scor-
ing; otherwise
with lightened
scoring. It has
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Table 3.2 Comparison of Planning Methods Based on Ecology (contd.)

listed. Cer-
tain factors
are naturally
weighted while
unimportant
factors are
neglected.
Thus it has
selectivity.
2.Alternative
are not con-
sidered.

ship between
plant ecology
and recreation
activities.

2.Alternatives
are not con-
sidered.

selected based
on the indices.

2.Evaluation of
the alterna-
tives is con-
sidered.

lected. Thus
it has absolute
selectivity in
relation to the
envirnmental-
landscape
ecology.

2.The plan has
selectivity.

2 .Has an alterna-

more selectivity
in land-use
planning.

tive plan to
provide the
best choice.

Objecti-
vity

1.Has a deep
theoretical
base, either
in ecology or
sociology. All
are discussed
in detail.
2.The results
are completely
evaluated by
the planners.

1.The procedure
of the method
are systematic
and can be
quantified.

2.The theory is
reliable but
not extensive
enough.

3.The results
are completely
evaluated by
the planners.

1l.Has a complete
system and
clear proce-
dure.

2.Has a firm
theoretical
base and sys-
" temised evalua-
tion matrices.
However, it
has not been
quantifiable.

3.The results
.are completely
evaluated by
the planners.

1.The flowchart
of this method
is systematic
and can be
quantified.

2.The contents
surveyed are
thorough, but
not extensive
enough.

3.The theoreti-
cal base has
not been clear-

1.Has a systematic

2;The theoretical

3.Has a quantifi-

ly explained.

method and clear
flowchart.

basis are tho-
rough.

ed indices eval-
uation table.
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Table 3.2 Comparison of Planning Methods Based on Ecology (contd.)

4.The results

are completely
evaluated by
the planners. '

4.The results are

made from par-
ticipants of
various fields.
Thus the plan
has objecti-
vity.

Dynamics

. This method

has a close
connection
with the
interaction
between
factors.
Unfortunately
it has no
feedback
process.

1l.Consideration

of the plant
ecosysten is
comprehensive.

" But in the

ecosystemn,
vegetation is
not the only
factor needing
consideration.
Therefore, the
nature of the
interaction is
not sufficient.

2.No feedback

process.

1.Has a compre-

2.Its environ-

+ adjust the

hensive survey
of the inter-
action of eco-
systems.

mental impact
evaluation can
predict the im-
pact of human
behaviour on
the environ-
ment. Used to

.Has overall

- diagnosis.

.It has a

land-use plan.

consideration
of the ecologi-
cal landscape,
but toward

environmental

feedback
process.

.Takes an over-

all survey:of
interaction
within the eco-
system.

2.It has feedback

evaluation.
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Table 3.2 Comparison of Planning Methods Based on Ecology (contd.)

bility

environmental
surveys range
extensively
and are made
into matrices.

2.There are
clear planning
and evaluation
procedures.

3.0bjective pre-
scription can

But the survey
operation and
information
collection can
lessen the
subjective

descriptions.

not be avoided.

research flow-
chart. But
how the last
tolerance mat-
trices are
practically
applied to
land use has

not been clear-

ly described.
2.Although the
survey ranges
thoroughly
enough, exten-
sity is not
sufficient.
Reliability
is affected.

2.It is thorough

operation
flowchart and
evaluation
method.

and extensive

in the environ-
mental resourcs
survey, hence
subjective de-
scriptions can
be lessened.

planning
procedure.

2.58urvey ranges
thoroughly but
not extensive-

ly.

Accuracy|{ Computer tech- Ditto Ditto Ditto Computer tech-
niques are not niques are
used. used.

Relia~ |[1.Resources and |l1.Has a distinct [1.Has a clear l.Has a clear 1.Has a distinct

operation
flowchart and
evaluation
method.

2.It is thorough

and scientific
in the survey
and analysis of
the environmen-
tal resources.

3.It has more

convincing
vigour.
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Table 3.2 Comparison of Planning Methods Based on Ecology (contd.)

Therefore, the
reliability is
very high.

Suita-
bility

More Suitable
for the na-
tural environ-
ment and a
large site.

Suitable for
the environ-
ment’ which
ecological
factérs are
the main
issues.

More suitable
for the na-
tural environ-
ment and a
large site.

More suitable
for a large
site.

More suitable
for the natural
environment and
a large site.




implementation phase of plans. Particularly, they have
not proposed an effective land use plan. Nevertheless,
some of. those methoés have contributed to the advancement
of resource planning techniques and are worthy of mention.
1. Notable methods are Recreation Opportunity Séectrum
(ROS) which emphasises quality of recreation experiences,
and Limits of Accéptable_ Change (LAC) which emphasises
effective utilisation of resources. The ROS offers many
kinds of recreation opportunities to obtain the best
quality of recreation experience. Although it considers
carrying capacity of the resource 1limits, no clear
guidelines for acceptablé change are given. It creates
not only confusion and difficulties, but also creates
chances of disastrous mismanagement of recreation
resources. LAC provides for multiple use of recreation
resource and considers the protection of natural resources.
It also tries to supplement the sﬁortcomings-of the ROS
method by monitoring management activities, then feeds it
back at. the time of updating the pian. Hdwever, there is
no actqal.gase in _whiqh to observe the'féasibility of the

plan. 

2. The Public Participation and Delphi Methods have
been widely adopted. The former has as its starting point
the participants’ views and interests. Thus the quality
of the resulting plan is greatly influenced by the quality
of the participants. However, there are almost no

controls on resource utilisation and planning. As for
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the Delphi Method, it has implemented expert diagnosis and
helped slightly in forming sound policies. However, unless
they have criticai views on the recreation resource of
the area, they end up suggesting only general principles
for the planning. 'Therefore, the seléction of experts is

the key to the method.

3. In the application of social¥psychblogical carrying
capacity in recreation planning, Fisher and Krutilla, and
Hammon placed more stress on the demands of tourists and
less on physical-ecological carrying capacity. The  URDC
took into account both‘social and ecological carrying
capacities, but did not explain cleérly how to use them in

planning nor in management.

In general, planning methods based on sociology have
an indepth theoretical base, they are slightly biased
towards tourist demands and are not practical for

implementation in actual planning.

As for the piénning methods based on ecology, they
also have advantages and drawbacks.

1. The ecological planning method applies natural
science as basic knowledge and uses mapping techniques to
allocate different wuses of 1land. It is a comprehensive
planning method and can be used to plan large-scale sites,
such as countryside and new towns where ecological

factors are the most critical factors to be considered.
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However, the complexity and difficulty of the mapping
technique and the subjective judgement of operators

t

decrease the accuracy of the results.

2. The physical-ecqlogical carrying capacity method,
proposed by Nerikar and others, is based on data obtained
through intensive ecological surveys and the level of
tolerance  of recreation activities calculated for each
ecosystem in the recreation planning. The method is
suitable for planning areas with natural topography and/or
wildlife resources, but it is not suitable for recreation
areas with historicél reﬁains and relics or artificial
construction with cultural value. Further study is needed
on the application of this method in the physical planning

process.

3. Regional Ecological Planning theory and method,
proposed 'by Ian McHarg and his colleagues, employs a
series of mapping analysis and thereby derives basic data
for land use classifications. At each analysis différent
matrices are used for examination and verification. At
the same time, an environmental impact assessment is
carried out for those areas already in use. Thus the
method is well designed and factors are very thoroﬁghly
considered and examined. The only criticism is that the
land use classification is based on the overlaying of
various suitability maps, so that the precision of area

measurement for each land use unit is debatable. Also,
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tourist demands and the 1limitation of acts and codes are
not taken into consideration in the planning.

4. The . Landscape Planning with Ecological Structure
Method, proposed by Buchwald, over-emphasises ecological
diagnosis and neglects the quantitative aspects of areas

in use.

5. The Léndscape Ecology Planning Method, proposed by
the present author, takes into consideration various social
and ecological factors. It incorporates demands of users
and clients and employs professional knowledge, so that
the feasibility of the method is greatly increased.
While most of the evaluation of factors is quantified to
increase statistical reliability the precision of land use
area was left for future improvement by rational and
advanced scientific methods. Economic factors, also; are
taken into consideration during plannipg to . make - the

" method more complete.
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